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ABTOHOMHOE

OBLLEOBPA3OBATEJIb Moanucato undposoit nognucso:
HOE YYPEXKAEHWE ~ WWHAUMIATIbHOE
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OBLI.lEOBPA3OBATE” b YYPEXXOEHWE CPEAHAA
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YITYBJIEHHbIM
N3YHYEHUEM
OTAE/bHbIX
MNPEOMETOB

M3YYEHMEM OTAENbHbIX
MNMPEAMETOB

[lata: 2025.09.01 19:46:51 +05'00' PABOYAS ITPOTPAMMA
yueOHOro npeamera «AJredopa»

INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHuUs: OHa 00ECIIEYMBAET U3yUCHUE JIPYTUX JUCIUIUINH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
POAOHKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM kU3HU. PazButue y oOyuaronmxcs
HAYYHBIX TIPEACTABICHUH O TMPOUCXOKACHUM U CYIIHOCTH alreOpamuecKux
abcTpakuuii, cnocode OTpakeHUs MATEMaTUYECKONW HAYKOH SIBJICHUI U MPOLIECCOB
B NpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJEIHPOBAHUS B HAYyUYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3yuyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEeOyeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JICEUCTBHUSI M BBIBOJBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOTO MBIIIICHUSI OOYYaroOMIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusl, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOyuyeHue  anrebpe  mpeamnoyiaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOSITENIbHOM  JIEATEIbBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHune 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B cTpykType nporpamMmmsl yaeOHOTO Kypca «Anredpay At OCHOBHOTO O0IIIEeTo
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JINHUU:
«Yucna u BBIUKCICHUSN», «ANTEOpandecKue BBIPAKEHUS», «YPaBHCHUS W
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
IpYyTMMH €ro JHHUAMH. B Xome wu3ydeHuss ydeOHOro Kypca OOydarommmcs
MPUXOIUTCS JIOTHYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s3bIK. B CBsI3M ¢ 3TMUM B mporpamMmy y4eOHOTO Kypca «AJredOpa» BKIFOYCHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJAJCHUIO 00yYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3bpika. CopepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTo Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTeED.



Copnepxxanne nuHUM «YuWciia W BBIYKMCICHUSD) CIYKUT OCHOBOM IS
JANTbHENIIEro U3y4YeHHs MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y O0YyYarOIIMUXCS
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJIsl IOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOIIEr0 0O0pa3oBaHUs
CBSI3aHO C PAlMOHAIBPHBIMH WU HPPALUOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHEM
IPEACTABICHUN O IEUCTBUTEIBHOM YHCIIE. 3aBEPILIEHHE OCBOCHHMS YUCIOBOM JIMHUN
OTHECEHO K cpeiHeMy 00111eMy 00pa30BaHHUIo.

Copeprkanue AByX anreOpandeckux JMHUN — « Aredpandeckue BhIPaKECHUsD
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYaIOIIUXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX PEIMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero odpazoBaHusi YUeOHbIN MaTepuall TPYNNUPYETCS BOKPYT palMOHAIbHBIX
BbIpaXEHUI. Ajredpa JEMOHCTpUPYET 3HAUCHHE MaTEMaTHKH KakK S3bIKa s
NOCTPOEHUSI MATEeMAaTHYECKMX MOJIEIE, ONMHCAHMWs NPOLECCOB U SIBICHUUN
peanbHOro Mupa. B 3agaun oOyuenus anreOpe BXOAIT TakKe JajdbHeMIIee pa3BUTre
QITOPUTMHYECKOTO MBILUIEHHS, HEOOXOIMMOT0, B YaCTHOCTH, JJII OCBOEHHUS Kypca
uHDOpMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCYKJCHUHU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHAIBHO-TPAPUUECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
oOyJaroluMuCs 3HaHUW O (QYHKIUSAX KaK Ba)KHEHIIeH MaTeMaTU4ecKOW MOJeiH
JUISL OTIMCAHUS ¥ UCCIIeI0BAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
obmiecte. M3yuenue Mmatepuasna cnocoOCTBYET pa3BUTHIO y O0yUaIOIUXCsl YMEHUS
UCIIOJIb30BaTh pA3JIMYHBbIE BBIPA3UTENIbHBIE CPEJICTBA S3bIKA MATEMAaTUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUI O POJIM MATEMATHUKHU B PA3BUTUU LIMBUJIU3ALNU U KYJIbTYPBHI.

CornacHo yueOHOMYy mIaHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJAEPKAHMS:
«Uucna # BBIUMCIEHUSN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

Ha usyuenue yue6HoOro kypca «Anredpa» orBoaurcs 306 gacos: B 7 kiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hegeno), B 9 kiacce
— 102 gaca (3 yaca B HefIeINIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. IloHATHe palMOHANBHOTO YHCIA, 3aluch, CpPaBHEHUE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX uuceld. Apudmernyeckue JEHUCTBUS €
palOHAJIBHBIMUA YKCIIaMU. Pelenne 3apad U3 pealbHOW NPAKTUKW HA 4acTH, HA
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, MpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE OIpe/eNIeHus, 3auch 00ibIIKX yncen. [IpoleHTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHUCE.

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

AuredpanvyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUSA C IIEPEMEHHOMU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
¢dbopmyiibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXKEHHS, IMpaBWiIa MOpeoOpa3oBaHUS CYyMM H
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJliCcTBa CTENEHH C HATyPAJIBHBIM [IOKA3aTEJIEM.

OnHouwieHsl U MHOTOWIEHBI. CteneHb MHOTOwWIeHa. CloXKeHue, BHIYMTAHHUE,
YMHOXEHHE MHOTOYJIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApPaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iiokeHne MHOTOWICHOB Ha
MHOHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBujia MpeoOpa3oBaHUsl YpaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
ypaBHEHMUS, pElICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3aga4u. Pelenre TeKCTOBBIX 3a/1a4 € OMOILBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JVMHEMHBIX ypPaBHEHUW C JBYMs II€peMEHHbIMU. PerieHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3aa4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBble NpOMEXKYyTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyrosibHas cucrema koopauHar, ocu Ox u Oy. Abciucca U opanHaTa
TOYKH Ha KOOPJIMHATHOM I10CcKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkuunu. I'paduk pyHKIMM.
CpoiictBa pynkuuii. Jluneitnas ¢ynkuus, e€ rpaduk. ['padpuk dyHkmum y = |x|.
['paduyeckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHHIA.

8 KVIACC

Yuciaa v BIYMCICHUA

KBagparHeiii kopeHb u3 uwucia. [loHsiTue 00 uUppalMOHAIBHOM YHCITE.
JlecsaTnaabie TPUOTMKEHUST HpPAITMOHATBHBIX yucen. CBoWcTBa apuMEeTHIECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0OPa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbIM NIOKa3aTeneM U €€ cBorictBa. CTaHIapTHAS 3alKCh YHCIA.

AnreOpanyeckre BhIpaKeHUSAJTreOpandeckne BbIpaKeHusl

KBagpaTHbIil TpEXWIECH, PA3JIOAKEHUE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JIpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHUE aireOpandeckux ApoOeH.
PannonanbHble BBIpaXXEHUS U UX ITpeoOpa3oBaHue.

VYpaBHEHUs 1 HEPABEHCTBAY pABHEHUSI H HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopMyiia KOpHEH KBaApaTHOrO ypaBHeHUs. Teopema
Buera. PemeHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJIpPaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIBHBIC YPABHEHHUS.

['padrueckas maTEpHpeTanys ypaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHWW C JBYMS IIepeMEHHbIMMU. l[Ipumepnl pemeHust cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OIHOW MEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue pynkuu. OOIaCTh ONpeesIeHNs U MHOYKECTBO 3HAUEHUI (PYHKIUH.
CrnocoObl 3a1anus QPyHKIUI.

I'padpux ¢ynkumunu. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. IIpumeps
rpadukoB (GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



OyHKIMK, ONMHUCHIBAIOINNE TMPSMYI0 M OOpaTHYIO MPONOPIMOHATHHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkunn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apudMeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTieHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOJSIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerneHune TEKCTOBBIX 3ajay
aNredpandeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsI NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEpIIPETaLNs CUCTEMBI YPABHEHUHN C IBYMs IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBagparnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapaboma, KOOpaAUHATHI
BEPUIMHBI apadoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'padukn byrkmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = [x| , 1t ux
CBOWCTBA.



YucnoBble  mociieoBaTeIbHOCTUYHCIOBBIE  NMOCJAEI0BATEIBHOCTH M
Nnporpeccuu

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
pEKyppeHTHOH dhopMyion U HOPMYJIIOi #-TO YIeHA.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. QopMynbl n-TO YiE€HA
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPECCUil, CyMMbI TIEPBBIX 71 YJICHOB.

N3o0paxkeHne uiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpPecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHUHUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOrO Kypca
«Anredpa» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(ieKkcuu, MpU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0OCO3HAHUEM TII00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX pelIeHUs;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIIEHWH MEXIY TMOHATUIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, €AMHUYHBIC, YaCcTHbIE W oOIIue,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JIeNaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
pa30upaTh OKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKIACHUHN (TPSMBIC B OT
MPOTUBHOTO), MPOBOANTH CAMOCTOSTEIBHO HECIOXKHBIC 0Ka3aTelIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaWBaTh AapTyMEHTAIlMIO, TPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBIOUpATh HamboJee MOAXOAAIIMN ¢ Y4ETOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBble ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(bopMynupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUMOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

IPOBOAUTH 10 CaMOCTOSITENIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE NCCIIEI0BAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTYy COOOI;
CaMOCTOSITENIbLHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JJISl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHNUS;

BBIOMpATh (opMy MpeACTaBICHUS HWH(DOpMAUUMU U HILTIOCTPUPOBATH
pelaemMpie 3aJladyd  CXeMaMH, JuarpaMMaMm#, WHOW Trpadukod M HX
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOPMAIMU MO KPUTEPUSIM, MPEATIOKEHHBIM
yUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATD U (bOpMy.HI/IpOBaTB CYXKICHUA B COOTBCTCTBUU C YCIIOBUAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KAaTh CBOKO TOYKY 3PCHUSA



B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHHUs
3aJa4l, KOMMEHTHUPOBATh MOTYyYEHHBINA PE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHbIE HA ITIOUCK
pELICHUs, COIOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JIpyTux
YYaCTHUKOB JHaliora, oOHApYXUBATh PA3IMYME M CXOJCTBO MO3MIIHMA, B
KOPPEKTHOI Gopme PopMyTUpOBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
OPEJICTaBISATh  pe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJIEJOBaHMSI, POEKTA, CAMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHHUS
C Y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTIbHOU
palboTHI IPH PEIIeHUU YUYEOHBIX MaTEMaTHUECKHX 3a]1aY;

IPUHUMATD LEJIb COBMECTHON AESTENbHOCTH, TUIAHUPOBATh OPraHU3aLUI0
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
00Cy>XaTh MPOLIECC U Pe3yabTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpyNIoBbIX (opmax pabotsl (00OcyxkneHus, oOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMBbI U APYTHE), BHIIOJIHATH CBOIO YaCTh paOOTHI
U KOOPJMHHUPOBATH CBOM JAEUCTBUS C JAPYTMMU YIEHAaMU KOMAaH/IBI,
OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOMYKT MO KPUTEPHUSAM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 331a4u (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUM C y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPU PEIICHUN 3a/1a4H,
BHOCHTh KOPPEKTHUBHI B JICATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTATA ICATEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IIEIIH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 Kjacce OOyYarONIMICS TOJYYHUT CICTYIOIIHIE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BoInonHTh, codyeTass YCTHbIE M MHCbMEHHBIE NMPUEMBI, apuMETHUECKHEe
JEUCTBUS C PAallMOHATIbHBIMU YUCIAMU.

HaxonuTh 3Ha4eHWS YHUCIIOBBIX BBIPAKCHUM, MPUMEHATH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauth OoT ofHOM (OPMBI 3aMKMCH YUCEN K JPYyroil (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHY10, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYUBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsITh YnCa.

BBINONHATS TPUKHUIKY U OLEHKY PE3YJIbTaTa BHIUMCICHUH, OIIEHKY 3HAYCHHI
YUCJIOBBIX BBIpAKCHHUU. BBIMONHATE ACHCTBUS CO CTENEHSMU C HATypajJbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU JIETUMOCTH, Pa3JIOKEHNE Ha MHOXKUTENIM HAaTypalbHbIX
quced.

Pemiatb mpakTUKO-OPUEHTHUPOBAHHBIE 337a4M, CBSA3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIHHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ Y4€TOM OTPAHUYCHHM, CBSI3aHHBIX CO CBOWMCTBAMU
paccMaTpuBaeMbIX OOHEKTOB.

AnredpanvyecKue BbIPaKEHUSA

Hcnonb30BaTh anredpandeckyro TEPMUHOJIIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B MPOIECCE OCBOCHUS YUeOHOT0 MaTepHaia.

HaxoauTte 3HaueHuss OYKBEHHBIX BBIpAXCHUW MPH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHITh peobpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEIACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BBINMOMHAT yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, TPUMEHSThH (DOPMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyHIecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOXKHUTEIHA C TOMOIIbIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEJIS, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
bhopMyJT COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEaIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
peoOpa3oBaHUs BHIPAKCHHIA.

YpaBHeHUS U HEPABEHCTBA



Pemwlare yiMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHS K PaBHOCWIBHOMY eMy. IIpoBepsTsh, saBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduueckre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOTO
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpapUK JIMHEHHOTO YPAaBHEHUS C IByMS
NEPEMEHHBIMHU, M0JIb3YSCh Ipa)UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH MO yCIIOBHUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NIOJyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxxath HA KOOPAMHATHOM MPSMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbl, 3aUCHIBATh YHCIOBbIE IPOMEKYTKH HA
aJreOpanvyeckoM s3bIKeE.

OtMeyaTh B KOOPAMHATHON IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKIMUNA. CTpouTh rpaduk GyHKIUU y = |X|.

OnuceiBaTh C TMOMOIIBI (YHKUMHA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTS,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHS W aHalIW3a MHMOpManuwy,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOOyYarONIMICS TOJYYHUT CIETYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadyallbHbIE MPEACTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYTJIEHHUS U BBIYUCIICHUHN, U300pakaTh 1eHCTBUTEIbHbBIE
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ys MPU HEOOXOAMMOCTH KaJIbKYJISATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp3oBaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUHBIX
npoOeit u creneneit yucia 10.



Anre0panvecKue BbIPpaKeHUs

[IpyMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAKEHH, COIEPIKAIIUX CTENIEHH C LETbIM MTOKa3aTEeJIEM.

BbIMONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs PAllUOHATBHBIX BIPAKEHUN Ha
OCHOBE IMMPaBUJI ICUCTBUIN HaJ MHOTOYJIECHAMH U alre0pandyecKUMH ApOOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMUHbIX 3a/a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewmaty nMHEVHBIE, KBAJIpaTHbIE YPAaBHEHUS U PALMOHAJIbHBIE YpAaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUMN PEIICHHS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKHM 3aJaud K €€ anreopandeckoi
MOJIEIA C TIOMOIIBIKD COCTABJICHUSI YPAaBHECHUSI WM CHUCTEMBl YPaBHEHUI,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M TIOJIYYEHHBIN PE3yIbTaT.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB /1JISl CPABHEHUS, OLICHKHU, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM EPEMEHHON U UX CUCTEMBI, JaBaTh rpa)uuecKyto
WJUTFOCTPALIAIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUCHMsI), OMPEACNATh 3HAUYeHHE (YHKIUU TIO 3HAYCHUIO
apryMeHTa, OlpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x,y=x2, y=x3,y =|x|, y = VX, OIICHIBATH CBOHCTBA YHCIOBOH (hyHKINH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIIHE
MpeAMETHBIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIEC U UPPALlMOHATIBHBIE YHCIIA.

BrimonssITh apudMeTnueckue JeHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U MHUChMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C UpPpalMOHATBLHBIMU
YUCJIaAMU.

HaxoauTe 3HaueHust CTENEHEN ¢ IeIbIMU MTOKa3aTeIsIMU U KOPHEH, BBIUYUCIATH
3HAYEHUS] YUCIOBBIX BHIPAKECHUI.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY pPE3yjbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.



YpaBHeHMS U HEpaBeHCTBA

Pemats nuHeliHbIe ¥ KBaIpaTHBIC yPaBHEHUS, YPABHEHUS, CBOSIIINECS K HUM,
pocTerne APOOHO-PAlMOHAIBHBIE YPABHEHHUS.

PemaTe cucteMbl ABYX JIMHEWHBIX YPAaBHEHUU C JABYMsI NEPEMEHHBIMU H
CUCTEMBI JIBYyX YPaBHEHHUM, B KOTOPHIX OJJHO YPaBHEHUE HE SBISETCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyM aidreOpamdecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPaBHEHHsSI UJTM CUCTEMBI JIByX YPaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBoUTh MpocTeilive UccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUi (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIIM CHUCTeMa YpaBHEHUMW pEUICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPaBEHCTB Ha YHMCIIOBOM NpPSAMOM, 3alMChIBATh PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemmarp  cucreMbl  JTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILICHUU Pa3IMYHbIX 3a/1a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM HU3y4eHHBIX BHUJOB. I[lOKa3bpiBaTh cxeMaTHUECKU

pacrnoJioKeHUe Ha KOOPIUHATHOM TIOCKOCTH TpadukoB PyHKIUM Buaa: y = kx, y =
kx +b,y=k/x,y=ax2 + bx + ¢, y =x3, y=\x, y = |x|, B 3aBHCHMOCTH OT 3HaUCHHi
K02 PHUITEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth U HU300paXaTh CXEeMATHYECKU TpapUKU KBAJIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX TpaduKaM.

Pacno3naBaTh KBajpaTUyHyr (QYHKIHIO 110 (GopmyJie, TPUBOAUTh MPUMEPHI
KBaJpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUU MPU PA3HBIX
croco0ax 3aaHusl.

BbBIMONHATS  BBIYMCIEHHS C  HCIOJIb30BaHHEM (OpPMYJ n-ro 4jeHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh 4YIEHBI MOCJIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHCIOBBIMH I1OCJEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, HU(MPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeIUMCIeHU. PalimoHanbHbIE 75 1 bubnuoreka [{OK
4qHcia https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 Anre6 27 1
JITEOPAHCLiE BHpKCHI https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 1
3 ¥ PaBHCHHS H HEPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bubnmorexa LIOK
4 K ) 24 1
oOpAwHATH! M rpaduKy. GyHKIMK https://m.edsoo.ru/71415b90
bu6mmoteka IIOK
IT 1
> OBTOpCHUE U 0000MmeHHe 6 https://m.edsoo.ru/71415b90
OBHIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubnuoreka [{OK
1 Yucna u Beruucnenus. Kpagparaeie KOpHH 15 https://m.edsoo.ru/7f417af8
) Uucna u BeruucieHus. CTeneHb ¢ UeabiM 7 bubnuoreka [{OK
[10Ka3aTeyiemM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpExuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 | Bbu6mmoteka [JOK
Anrebpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBanpaTHble 15 1 bubmuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bubmmnoreka HOK
6 . 13
YpaBHEHUH https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
. 1
7 YpaBHeHus U HepaBeHCTBa. HepaBeHcTsa 12 hitps://m.cdsoo.rw/7f417af8
but6mmorexa [IOK
8 PyHKuuu. OCHOBHbIE MOHATHA > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
? Dysicunn. THCIOBBIC GyHKIUH ’ https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
2
10 HosTopenne 1 0doduenne 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0

I[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM uudgposbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
MPOrpaMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 Uucna u Beruncienus. JlelicTBUTENbHEIC 9 bubmuoreka [{OK
qyrcna https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnnoreka [JOK
ypaBHEHUN https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
4 .H 1 1
VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
5 Dy 16 1 bubnuoreka [{OK
https://m.edso00.ru/7f419d08
bubmnoreka IIOK
q 1 1
6 HCIIOBBIE MOCIIEI0BATEIBHOCTH 5 hitps:/m.cdsoo.rw/7E419d08
. [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 13 | bubnmorexa LIOK
3HaHUH https://m.edsoo.ru/7f419d08
OBULIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0



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




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnble IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 [ToHsiTHE panoOHALHOTO YKCIIa 1
) Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ 1
palMOHAIBHBIMH YKCIAMU
5 Apudpmernueckue neiCTBUS C |
palMOHANBHBIMH YKCIAMU
6 Apudmernueckue NeiCTBUS C |
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsiiounBaHue 1
palMOHANIBHBIX YHCEIT
2 CpaBHeHuMe, ynopsI0UMBaHue |
palMOHANIBHBIX YHCEI
9 CpaBHeHuMe, ynops10UMBaHue |
paIMOHAJIbHBIX YHCE
10 Crenenb ¢ HaTypaJlbHBIM 1 bubnuoteka [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f4211de
1 CreneHb ¢ HATypaJIbHBIM 1 bubmuoreka [IOK

II1oKa3aTcjIcM

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



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

12

CreneHnsp ¢ HaTypaJIbHBIM
MOKa3aTeneM

bubnunoreka LIOK
https://m.edsoo.ru/7f42154¢

13

14

CreneHnsp ¢ HaTypaJIbHBIM
IOKa3aTeneM

CreneHb ¢ HaTypaJIbHBIM
MoKa3areieM

bu6nmmoreka [IOK
https://m.edsoo.ru/7f4218be

15

Pemienve OCHOBHBIX 332714 Ha
JIpOOH, IPOLICHTHI U3 PEATbHOU
MPaKTUKHU

16

Pemnrenre ocCHOBHBIX 3a7a4 Ha
JpoOu, MPOLEHTHI U3 peaibHOMN
MPAKTUKHU

17

18

19

Pemenne ocCHOBHBIX 337124 Ha
JpoOu, MPOLEHTHI U3 peaibHOMN
MPAKTHKH

Perienue oCHOBHBIX 3a/1a4 Ha
IpoOu, MPOLEHTHI U3 peabHON
MPaKTHKH

[Tpu3HaKH NETUMOCTH, PAa3JIOKEHUS
Ha MHOXKUTEJIM HATypPaJIbHBIX YHCEel

20

21

22

[Ipu3Haku AeTUMOCTH, PAa3JI0KEHUS
Ha MHOKUTEJIM HAaTypaJIbHbBIX YHCEI

Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH

23

Peanbubie 3aBucumoctu. [lpsimas u
oOpaTHas MPONOPLUOHAIBHOCTH



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

Peanbuble 3aBucumoctu. [Ipsimas u

24
oOpaTHas MPONOPLHUOHAIBHOCTH
)5 KonrponsHas pabora o teme
"Panimonanenelie yncna"
26 BykBeHHBIE BBIpaXKEHUS bubmmorexa [JOK
y p https://m.edsoo.ru/7f41feec
27 ®opmybl
28 DopmyJsl
29 [Iepemennsle. JlonmycTumsble
3HAYCHMS TIEPEMEHHBIX
[IpeobpazoBanre OYKBEHHBIX
30 BBIPKCHHH, pACKPBITHE CKOOOK U bubmorexa [IOK
P » PAcKD https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
31 BBIPQXXEHUH, paCKPBITUE CKOOOK U bubmmorexa [TOK
p » PACcKp https://m.edsoo.ru/7f41£d70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
32 BBIPAKEHUI, pacKpbITHE CKOOOK U
MpUBEIEHNE TTOO0HBIX ClaraeMbIx
[IpeobpazoBanre OYKBEHHBIX
33 BBIpQXEHUI, paCKpbITHE CKOOOK U
MPUBEIEHNE TTOO0HBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnuoteka [JOK
IIOKAa3aTesIieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTETICHU C HATYPaJIbHBIM bubnuoteka [JOK
MOKAa3aTeyieM https://m.edsoo.ru/7f42154¢
16 CBolicTBa CTENEHU C HATYPaIbHBIM bubmmoreka [JOK

II1oKa3aTcjIcM

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



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bubnunoreka LIOK

37 MuoroseH! https://m.edsoo.ru/7f42276¢

bu6nmoreka [IOK
38 MuoroseH! https://m.edsocL).Iru/7f422930

19 CiioxeHue, BBIYUTaHUE, YMHOKEHUE bubnunoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af?

40 CrnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubnunoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8

41 CrnoxxeHue, BBIYUTAHUE, YMHOKEHHE bu6nmorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

4 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bubnunoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182

13 DopMyJIbl COKPALLIEHHOTO bubnmnoreka HOK
YMHOXEHUSA https://m.edsoo.ru/7f42432a

44 DopMyJIBl COKPALLEHHOTO bubmuoreka [IOK
YMHOXEHUSA https://m.edsoo.ru/7f42464a

45 ®opMyIbl COKpALIEHHOTO bubmmnoreka HOK
YMHOXKEHUS https://m.edsoo.ru/7f424¢c12

46 DopMyJIbl COKPAILIEHHOTO bubnmnoreka HOK
YMHOXEHUSA https://m.edsoo.ru/7f424£d2

47 DopMyJIbl COKPALLEHHOTO bubmuoreka [IOK
YMHOXCHUS https://m.edsoo.ru/7f4251d0

43 Paznoxenrne MHOrO4IeHOB Ha but6mmorexa [IOK
MHOXUTEIHN https://m.edsoo.ru/7f423312

49 Paznoxxenre MHOrO4JICHOB Ha but6mmorexa [IOK
MHOXXHUTEIIN https://m.edsoo.ru/7f4237fe

50 Pasnoxxenne MHOro4icHOB Ha bubnunoreka LIOK

MHOXHUTCIIN

https://m.edsoo.ru/7f4239de



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

Pazioxenne MHOTOYJIEHOB Ha

51
MHOXXHUTEIHN
5 KonrponsHas pabora o teme
"Anrebpanyeckue BbIpaxeHus"
VYpaBHeHue, npaBuia
53 npeoOpa3oBaHus YpaBHECHHS,
PaBHOCUIILHOCTb YPaBHEHUN
JIuneliHoe ypaBHEHHE C OTHOU
54 MEePEMEHHOM, PEeIICHUE JTUHEHUHBIX
ypaBHEHUH
JIuneitnoe }:paBHeHI/Ie c OJ;LHOUI/I Bumorexa LIOK
55 IIEPEMEHHOM, PEIIEHNE JTMHENHBIX
. https://m.edsoo.ru/7f420482
ypaBHEHUN
JInHeitHoe ypaBHEHHE C OJTHOU
56 MIEPEMEHHOM, pelleHne JMHEWHBIX
YpaBHEHUI
57 Pemenne 3aga4 ¢ moMOIIbIO bu6nunorexa LIOK
ypaBHEHUN https://m.edsoo.ru/7f42064e
53 Pemenue 3agaq ¢ momompio bubmmoreka IIOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemrenne 3amay ¢ mOMOIIBIO bubnunorexa LIOK
YpaBHEHUI https://m.edsoo.ru/7f4209a0
60 Pemmenne 3aga4 ¢ TOMOIIBIO bu6nunorexa LIOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuHeitHOe ypaBHEHUE C IBYMS bubnuoteka [JOK
MEPEeMEHHBIMH U ero Tpaduk https://m.edsoo.ru/7f427¢32
2 JIuneliHOe ypaBHEHHE C IBYMs bubmmoreka [JOK

MEPEMEHHBIMH U €ro rpaduk

https://m.edsoo.ru/7f427¢8a



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a

Cucrema 1ByX JIMHEHHBIX

bubnunoreka LIOK

63 YpPaBHEHUH € IBYMs IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH € IByMsI IEpEeMEHHBIMU
65 Cucrema ziByx JIMHEMHBIX
YpaBHEHHH € IByMsI IEPEMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX
YPaBHEHUH C IByMsI [IE€PEMEHHBIMU
67 Pemenue cucrem ypaBHEHU bubmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHU bubmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN buomorexa LIOK
https://m.edsoo.ru/714287d6
70 Pemenue cucrem ypaBHEHUN
71 Pemenue cucrem ypaBHEHU
7 KonrtponbHas pabora no teme bubmmnoreka HOK
"JIuneiiHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoit bubmmorexa [TOK
https://m.edsoo.ru/7f41de76
bu6muorexa [IOK
7 HuCOBEIE MpOMEKYTIH https://m.edsofru/7f41dff2
75 Uucnosble IPOMEKYTKH
76 PaccrositHre MeX Ty TByMs TOUKaMHU
KOOPJIMHATHOW MPSIMOI
77 PaccrosiHre Mex 1y 1ByMs TOUKaMHU

KOOPAMHATHOU IIPSIMOM



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

73 [IpsimoyronbHas cucrema bu6mmoteka [JOK
KOOPIHUHAT Ha MJIIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 IIpssMmoyronbHas cucrema bubnuoreka [JOK
KOOPAMHAT HA TUIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpadukoB, 3aJaHHBIX bubmmoreka [JOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX Bu6moteka [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
%) [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu
23 Urenue rpadMKoOB pearbHbIX bubmmoreka [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
%4 Urenue rpauKoOB peabHbIX
3aBUCUMOCTEN
bubmmoteka IIOK
85 IT
OHATHE (yHKILHH https://m.edsoo.ru/7141ef06
86 I'paduk pyHkumn
bu6nunorexa LIOK
87 Cgoit i
BOHCTBA pyHKIHMi https://m.edsoo.ru/7f41f078
bubnunorexa LIOK
88 Cgoi i
BOHCTEA pyHKIHil https://m.edsoo.ru/7f41f1fe
bubnunorexa LIOK
89 JInnelina
HHCHHAs pyHKILH https://m.edsoo.ru/7f427282
but6moreka [JOK
90 JInnelina
HHCHHAs pyHKILH https://m.edsoo.ru/7{427412
91 [Toctpoenue rpadurka TuHEHON bu6muoreka [JOK

byHKIIN

https://m.edsoo.ru/7f426d1e



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

92

[Toctpoenune rpaduka TUHEHHON
byHKIII

93
94

I'padux pynkunm y =[x|
I'paduk pynkmm y =[x|

95

KonrponsHas pabora o teme
"Koopaunats! u rpaduku.
Oynkuun" / Beepoccuiickas
npoBepovHas pabora

bubnunoreka LIOK
https://m.edsoo.ru/7f41f50a

96

97

98

HroroBast KOHTpOJIbHAS paboTa /
Bcepocculickas nposepodHas
pabora

IToBTOpEHNE OCHOBHBIX MOHATHH H
METOIOB Kypca 7 Kiacca,
000011IeHNE 3HAHUN

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOIOB Kypca 7 Kiacca,
000011eHNE 3HAHUNA

bubmuoreka [{OK
https://m.edsoo.ru/7f429c6¢

bubmmoteka IIOK
https://m.edsoo.ru/7f429{32

99

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
000011eHIe 3HAHMIA

bubmmoreka IIOK
https://m.edsoo.ru/7142a0e0

100

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METO/JIOB Kypca 7 Kiacca,
000011eHEe 3HAHUHT

101

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METO/JIOB Kypca 7 Kiacca,
0000111eHEe 3HAHUHT

bubnunorexa LIOK
https://m.edsoo.ru/7f42a27a



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHNE OCHOBHBIX MOHSATUH H
METOJIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUHA

bubnunorexa LIOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102



https://m.edsoo.ru/7f42a900

8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
°
JIE-II Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue fl[:;:EHI/Iﬂ :)I;l[()l;l;zl]::fenbnme
padoThI padoThI pecypeni
1 KBagparHslii KOpeHb U3 yucia 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
) [TonsiTne 06 UpparMOHAILHOM 1 bubnnorexa [JOK
YHCIIE https://m.edsoo.ru/7f42eaaa
3 Jecstuunbie MpUOIMKEHUS 1
MPPALMOHATIBHBIX YUCET
4 JecsaTuynbie NpUOIKEHUS 1
HUPPALMOHATEHBIX YHCENT
5 JlercTBUTENbHBIE YHCIIA 1
6 CpaBHEHHE TEUCTBUTEIBHBIX 1
yucen
7 CpaBHEHHE TEUCTBUTEIBHBIX 1
yucel
2 Apudmernueckuil KBaapaTHbIHI 1
KOpEHb
9 YpaBHeHue Buga X* = a 1
10 CaoticTBa apuMeTHuIecKux | bubnmnoreka [JOK
KBaJPaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
1 CaotlicTBa apuMeTHuIecKux ) bubnuoteka [JOK

KBaJPaTHBIX KOPHEU

https://m.edsoo.ru/7f42d862
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[IpeobpazoBanue YUCIOBBIX

bubnunorexa LIOK

12 C€HUI e
BRIPWICHIH, COACPAAtinX hitps://m.edsoo.ru/742dd26
KBaJpaTHBIE KOPHHU
[Ipeobpa3zoBanue YUCIOBBIX
13 BEIpAXKCHUH, COACPKAIUX buGnuorexa [IOK
p > CONCPRAL hitps://m.edsoo.ru/7f42ded4
KBaJIpaTHBIEC KOPHU
[IpeoOpa3zoBaHKE YHNCTOBBIX
14 BEIpAKCHUH, COCpKAINX bubnnorexa [IOK
p » CONEpRAIL https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeoOpa3zoBaHKE YHNCTOBBIX
15 BBIpAKEHUH, COIEPKAIIIUX Bubmiorexa IOK
p > CONCpRAIl https://m.edsoo.ru/7f42e¢262
KBaJpaTHBIE KOPHHU
16 CreneHs c IEeNBIM ITIOKa3aTeleM bubnuorexa [IOK
H https://m.edsoo.ru/7f4354a4
CrangapTHas 3aMuch 4ucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 MHpa (OT JIEMEHTAPHBIX YaCTHI] J10 bubmuoreka [IOK
KOCMHUYECKHX 0OBEKTOB), https://m.edsoo.ru/7f436098
JUTHTEITLHOCTH TIPOIIECCOB B
OKPYXKaroIeM MUPe
13 CBolicTBa CTENEHHU C IEJIBIM bubmuoreka [{OK
oKa3arejieM https://m.edsoo.ru/71435648
19 CBOMCTBA CTEIEHH C IIEIBIM but6mmorexa [IOK
noKaz3arejieM https://m.edsoo.ru/7f435648
20 CBOMCTBA CTEIEHH C IIEIBIM bubnunorexa LIOK
IOKa3aTeJIeEM https://m.edsoo.ru/71435648
)1 CBolicTBa CTENEHHU C IIEJIBIM bubmuorexa [{OK

IIOKa3aTcjieM

https://m.edsoo.ru/7f43599a
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CBoiicTBa CTENEHH C IIEIBIM

bubnunoreka LIOK

22 IOKa3aTejieM https://m.edsoo.ru/7f435ed6
23 KBagparsslii TpExuineH
24 KBagpaTHbiii TpEXUIIeH
75 Paznoxenue kBapaTHOro bubnmnoreka HOK
TpEXUJICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 PaznoxeHue kBaJgpaTHOTO bubnnoreka [JOK
TpEXWIEHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
KonTponpHas pabora mo Temam
27 "KBagparusie kopHu. CTeneHu. bubmmorexa [IOK
KsazpaTibiii Tpexen” https://m.edsoo.ru/7f42ec80
Bu6moteka [JOK
28 Anrebpanieckas 1pode https://m.edSO(]fm/7f430382
JomycTrumMble 3HaYEHUS
29 MEPEMEHHBIX, BXOSIINX B
anredpanvyeckue BhIPaKEHUS
JomycTrumMble 3HaYEHUS
30 MEePEMEHHBIX, BXO/ISIINX B
anredpanvyeckue BhIpaKeHUs
31 OCHOBHOE CBOMCTBO bubmuoreka [{OK
anredpanveckoit 1poou https://m.edsoo.ru/7f4308e6
. bubnmnoreka [JOK
32 Coxpamene apodei https://m.edsogru/7f430a8a
. bubnmnoreka [JOK
33 Coxpauerne apobeit https://m.edsogru/7f430f44
34 Cokparenue apooei bubmmorexa [IOK

https://m.edsoo.ru/7f430144



https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44

CrnoxeHue, BEIYUTAHUE,

35 MHO>KEHHUE U IeJICHUE Bubmzorexa HOK
4 g . https://m.edsoo.ru/7f43128c
anreOpanvecKkux apooeit
CrnoxeHue, BEIYUTAHUE,
36 MHOKEHHE U JIETICHUE Bubmorexa LIOK
4 g . https://m.edsoo.ru/7f4315¢c0
anreOpandecKux aApooeit
CnosxeHuie, BEIYUTAHUE,
37 MHOKEHHE U JIETICHUE Bubmorexa LIOK
4 g . https://m.edsoo.ru/7f4318c2
anreOpandecKux Apooeit
CnosxeHuie, BEIYUTAHUE,
bubmuoreka [{OK
38 YMHO>XEHHE U JIETICHUE
. https://m.edsoo.ru/7f431a20
anreOpanvecKux apooeit
[IpeoOpa3zoBanue BhIpaKEHUH,
39 CcoZiepIKallIUX aareopandecKue Bubmaorexa IIOK
Jlepratl p https://m.edsoo0.ru/7f43259¢
npodu
[IpeobpazoBanue BhIpa)eHUH,
40 COJIEPIKAIIIMX aJlreOpandyecKue Bubmaorexa IIOK
JlepKaill P https://m.edsoo.ru/71432736
npodu
IIpeoGpa3oBaHye BEIpAKECHUM,
41 cop e >1]za nX anreo I;quCKHe Bubmuorexa IOK
AepHat P https://m.edsoo.ru/7f432736
Ipobu
4 KonTtponbHas pabora o Teme bubmuorexa [IOK
"Anrebpanyeckast Jpoop" https://m.edsoo.ru/7f431d36
bubnunorexa LIOK
43 K
BAfpatHoc ypapHeive https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpatHOE ypaBHEHUE bubmmorexa [IOK

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

45 Henonnoe kBagpaTHoe ypaBHEHUE hitps-//m.cdsoo.rw/7f42cela
46 ®dopMyia KOpHEH KBaIPaTHOTO bubmmoreka [JOK
YpaBHEHUA https://m.edsoo.ru/7f42£158
47 dopMyia KOpHEW KBaIpaTHOTO bubnuoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7{42£3{6
43 ®dopmya KOpHEHW KBapaTHOTO bubnnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
bubnnorexa [JOK
e Teopema Buera https://m.edsog)_.lru/7f42fef0
bubnnorexa [JOK
50 Teopema Buera https://m.edso:)_.lru/7f430076
51 Pewienue ypaBHeHuUi, CBOASAIIMXCA bubnuorexa [IOK
K KBaJIpaTHBIM https://m.edsoo.ru/7f43¢c542
57 Pemenne ypaBHeHui, CBOAAIIMXCSA bubmmnoreka HOK
K KBaJIpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimue npobHO- bubmuoteka [IOK
panoHaIbHEIE YPaBHEHU https://m.edsoo.ru/7f4328c6
54 [Tpocreiinme npoOHO- bubmuoreka [IOK
palMOHAIIBHBIE YPAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenye TeKCTOBLBIX 3a7a4 C but6mmoreka [IOK
MIOMOUIBIO KBAJPATHBIX YPaBHEHUI https://m.edsoo.ru/742f75¢
56 Pemenne TekcTOBBIX 3amay C bubnunorexa LIOK
MOMOUIBIO KBaJPAaTHBIX YPaBHEHUI https://m.edsoo.ru/7428{6
57 KonTtponbHas pabora o Teme bubmuorexa [IOK
"KBanpaTHbsle ypaBHeHuUs" https://m.edsoo.ru/7f43012
53 JIuHeitHoe ypaBHEHHE C IBYMS

NepEMEHHBIMH, €ro rpauk,
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IIPUMEPBI PELLICHKS YPAaBHEHUH B
LEJIBIX YHUCIIax

59

JInHeHOE ypaBHEHHUE C IByMS
NEpPEMEHHBIMH, €T0 Irpaduk,
IpUMEpHI pelIeHHs ypaBHEHHUH B
EJIBIX YUCIIaX

60

61

62

JIuneiHOE ypaBHEHHE C IBYMS
NEepEMEHHBIMH, €T0 IrpaduK,
IPUMEPHI pelIeHHs YpaBHEHHUH B
EJTBIX YUCIIaxX

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPECMECHHBIMU

Penienune cucrem aByX JIMHEHHBIX
YPaBHEHMH C IByMsI IEpEeMEHHBIMU

63

64

65

Pemenne cucrem IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMHU

IIpumepsl peleHus: CUCTEM
HEJIMHENHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMU

IIpuMepsl perieHus cucTeM
HEJIMHENHBIX YPABHEHUH C IBYMsI
[IEPEMEHHBIMU

66

['padmueckas uHTEpHIpETALUS
YPaBHEHHUS € ABYMs IEPEMEHHBIMU
Y CUCTEM JIMHENHBIX YPABHEHUH C
JBYyMsI IEPEMEHHBIMU

but6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

67

['paduaeckas maTEepIpeTaIIys
YpaBHEHHS C IBYMsI IEPEeMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6
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Y CUCTEM JIMHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

Pemenne TEKCTOBBIX 3aj1a4 C

68 IIOMOILBIO CUCTEM YPaBHEHUI
69 Pemenune TekcTOBBIX 3a7a4 ¢
IIOMOILIbIO CUCTEM YPaBHEHUI
70 Pemrenne TeKCTOBBIX 33124 C
IIOMOILIbIO CUCTEM YpaBHEHUI
71 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
7 YuciioBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaseHcTBO ¢ 0/1HOI TepeMeHHON
74 JIuneiiHble HEpAaBEHCTBA C OQHOU bubmuoteka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edso0o.ru/7f42c692
75 JInHeliHbIC HEPABEHCTBA C OJJHON bubmmnoreka HOK
MIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f42¢840
76 JIvHeiHbIe HEpaBEHCTBA C OAHOMN
MIEPEMEHHOM U UX PEIICHHE
77 CucTtembl TUHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJHOM EPEMEHHON U X PELICHUE https://m.edsoo.ru/7f42cb88
73 CucTtembl TUHEWHBIX HEPABEHCTB C bubnuoteka [JOK
OJHOM NEPEMEHHON U X PELICHUE https://m.edsoo.ru/7f42cd2¢c
79 CucTtembl TMHENHBIX HEPABEHCTB C
OJHOI EPEMEHHON U X PEIICHUE
N3obpakenue pereHus
80 JIMHENHOI0 HEPABEHCTBA U UX bubmorexa LIOK

CHCTEM Ha YUCJIOBOM MPSAMOU

https://m.edsoo.ru/7f42c¢9¢4
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N3obpakenue pemeHus

81 JIMHEMHOTO HEPAaBEHCTBA U UX bubmorexa [IOK
. . https://m.edsoo.ru/7f42c¢9¢4
CUCTEM Ha YHCIIOBOU MpPSIMO
KonTtponbHas pabora o Temam
82 "HepaBenctBa. CucreMbl
ypaBHeHHI"
bubanorexa [JOK
83 Honsrne Qyricunn https://m.edsoi_.lm/7f433c12
%4 OO6nactb onpeneneHus u bubnnoreka [JOK
MHOECTBO 3HAUYCHHUI (DyHKIIHU https://m.edsoo.ru/7f433d84
85 CniocoOsb1 3a1anus GyHKIUN
86 I'padux pynkumm
%7 CgoiicTBa (yHKIIMH, UX
oTtoOpakeHHe Ha rpaduke
28 YreHue u nocTpoeHue rpaguxos
byHKIHI
29 [Ipumeps! rpagukoB GyHKIHH,
OTpakaroIIKX peajibHbIE IPOLECCH
@DyHKIUH, ONHUCHIBAIOLIUE MTPSIMYIO
90 u Z6p:TH},/IO HpOHOpLILHOHaJIII:HBI}; bubmmorexa LIOK
3aBUCHMOCTH, X rpathHK1 https://m.edsoo.ru/7f434bbc
91 l'unepbona
bu6muoreka [JOK
92 Funepbora https://m.edsogru/7f434362
93 Tpaduk dyHKIH ¥ = X° bubmoreka IIOK

https://m.edsoo.ru/7f434572



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572

OyHkn y =x%, y =x3, y=Vx,y =

bubnunorexa LIOK

94 X|; rpadudeckoe pereHue
[x|; rpadpur p 3 htps://m.edsoo.ru/7f434d38
YpaBHEHUU U CHCTEM ypaBHEHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHH U
METOJIOB KypCcOB 7 U 8 KJIacCOB,
95 0606meHH};p3HaHHﬁ / buGnuorexa [IOK
. https://m.edsoo.ru/7f4371aa
Bcepoccuiickast mpoBepovHast
pabora
Wrorosast koHTpOIBHAS paboTa /
96 Bcepoccuiickas nposepouHas buGnuorexa [IOK
p POBEp https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
97 METO/IOB KypCOB 7 U 8 KJIaCCOB,
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
98 METOH0B KypcoB 7 U 8 KIIaCCOB bubnmorexa [IOK
JIOB KYP . ’ https://m.edsoo.ru/7f43736¢
000011IeHEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHSATHH U
99 METOH0B KypcoB 7 U 8 KJIaCCOB bubmmorexa HOK
a yp . > https://m.edsoo.ru/7f437510
00001IeHnE 3HAHNI
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
100 METOJIOB KYpCOB 7 U 8 KJIaCCOB bubnmorexa LOK
/OB KYP . ’ https://m.edsoo.ru/7f4376b4
00001IeHnE 3HAHNI
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
bubnunorexa LIOK
101 METOJI0OB KypcOB 7 U 8 KJIaCCOB,

000011IeH1Ee 3HAHWI

https://m.edsoo.ru/7f436b88
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102

[ToBTOpEHME OCHOBHBIX MOHITHI U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
000011IeH1E 3HAHUI

bubnunorexa LIOK
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102



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

9 KUIIACC

Ne
n/n

Tema ypoka

PanmonansHble yncna,
HMppaLMOHAJIbHBIC YMCIIa, KOHEYHbIE
1 OECKOHEUHBIC ICCATUYIHBIC ApOoOU
MHOX€ECTBO 1€CTBUTEIBHBIX
YHCEeI; IeUCTBUTENIbHBIEC YUCIIA KaK
OeCKOHEYHbIE AECATUYHBIE APOoOH

KoaunuyecTBO 4acosB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

BzanMHO ogHO3HAYHOE
COOTBETCTBUE MEKY MHOXKECTBOM
JIECTBUTEIIBHBIX YUCEI U
MHOKECTBOM TOYEK KOOPAMHATHOU
IpsAMON

CpaBHEeHHE TEUCTBUTEIBHBIX YHCEIT,
apupMeTHIECKue EHCTBUS C
JEHCTBUTENbHBIMU YU CIIAMU

[TpubmmkénHOE 3HaUEHNE
BCJIIMYHUHBI, TOYHOCTH HpI/I6J'II/I)KeHI/I$I

OxkpyriieHue yucen

OxkpyrieHne uucen

[Ipukuka u oLleHKa pe3yIbTaTOB
BBIYUCIIEHUHN

[Ipukuka u oLleHKa pe3yIbTaTOB
BBIYUCIEHUHN




JInnelinoe ypaBHeHue. Pemenue

bubmunorex IIOK

10 ABHEHUU, CBOJISIIMXCS K
YPABTICHITH, CBOAIH https://m.edsoo.ru/7f43bf66
JIMHEHBIM
JInnelinoe ypaBHeHue. Pemenue
11 YPaBHEHUN, CBOJSIIMXCS K
JIMTHEUHBIM
KBagparHoe ypaBHenue. Pemenue o 10K
nOIMoTEKa
12 aBHEHUH, CBO C
YPABHCHIH, CROAAIMACH K https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
KBagparHoe ypaBHenue. Pemenue o 10K
nOIMoTEKa
13 ABHEHUM, CBOJISIINXCS K
P > CROAII https://m.edsoo.ru/7f43¢c542
KBaJIpaTHbIM
bubmuoreka [IOK
14 bikBapatHbie ypaBHeHTs https://m.edsoo.ru/7f43¢c3d0
bubnmorexa LIOK
15 bikBapatHbie ypaBHeHTs https://m.edsoo.ru/7f43¢c3d0
IIpuMepsl perieHus ypaBHEHUN
16 TpEThEN U YETBEPTOM CTENEHEN
pa3ioKeHUEM Ha MHOKHUTEIN
IIpuMepsl penieHus ypaBHEHUN
17 TpeTheN U YETBEPTOU CTEIEHEN
pa3ioKeHUEM Ha MHOKHUTENU
13 Pemenue npoOHO-panimoHaIbHBIX but6mmoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliOHAIbHBIX bubmuorexa [IOK
YpaBHEHHU https://m.edsoo.ru/7f43c9b6
20 Pemienue TekCcTOBBIX 3a1a4

anredpandeckuM METOA0M
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21

Pemienue TeEKCTOBBIX 3a/1a4
anredpandecKuM METOI0M

22

23

Permrenuie TeKCTOBBIX 3a4a4
anredpanvyeckuM METo10M

KonTponbhas pabota no teme
"YpaBHeHHs C OTHOM TepeMeHHOn"

24

YpaBHECHHE C ABYMS [TIEPSMECHHBIMU
U ero rpaduk

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

25

26

27

YpaBHeHHE ¢ IByMsI IEPEeMEHHBIMHU
u ero rpapuk

Cucrema IByX JIMHEHMHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU
U €€ perieHne

Cucrema 1ByX JTUHEHHBIX
YPaBHEHUH C IByMsI IEPEMEHHBIMU
U €€ pelieHue

bubmuoreka [IOK
https://m.edsoo.ru/7f43d0b4

28

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C IBYMSI IEPEMEHHBIMU
U €€ peneHne

29

30

31

CucremMa IByX JTUHEUHBIX
ypaBHEHUM C JBYMS TIEPEMEHHBIMHU
U €€ peneHne

Pewrenue cucreM 1ByX ypaBHEHU,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIPyroe — BTOPOU CTETNIEHU
Pewrenue cucreM 1ByX ypaBHEHU,
OJIHO U3 KOTOPBIX JIMHEUHOE, a
JIpyroe — BTOPOU CTENIEHU

bubnunorexa LIOK
https://m.edsoo.ru/7f43d23a

but6mmoreka [IOK
https://m.edsoo.ru/7f43d55a
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Pemenne cucreM 1ByX ypaBHEHH,

32 OJIHO M3 KOTOPBIX JIMHEIHOE, a
Jpyroe — BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHI,
33 OJIHO U3 KOTOPBIX JIMHEHHOE, a
IPYroe — BTOPOH CTEIIEHU
I'paduueckas uHTEpIIpETALUS
34 CUCTEMBI YpaBHEHUI C IBYyMs
[IEpEMEHHBIMU
15 Pemienue TekcToBBIX 3a1a4
anredpanvdeckuM crnocooom
36 Pemenne TekcTOBBIX 33124
anredpanvdeckuM crnocooom
37 KonTponbHas pabota no teme
"Cucrembl ypaBHEeHH"
13 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
19 UucnoBble HEPABEHCTBA U UX bubmmnoreka HOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIlunelinpie HEPABEHCTBA C OJTHON bubnmnorexa [JOK
IIEPEMEHHOMN U UX pELICHUE https://m.edsoo.ru/7f43af08
A1 JInHeliHbIE HEPABEHCTBA C OTHOU bu6muoreka [JOK
[IEPEMEHHON U UX pPELICHUE https://m.edsoo.ru/7f43af08
47 JIuHeiiHbIe HEpaBEHCTBA C OJJHOM bubnuoteka [JOK
IIEPEMEHHOMN U UX pELICHUE https://m.edsoo.ru/7f43af08
13 CucreMpl TMHENHBIX HEPABEHCTB C

OJIHOM MEPEMEHHON U X PEUIECHUE



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

CucreMbl TMHEMHBIX HEPABEHCTB C

44 OJIHOM MEPEMEHHON U UX PEIICHUE
45 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHUE
46 KBagparHble HepaBEeHCTBA U UX bubmmoreka [JOK
pelieHne https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U X Bu6moteka [JOK
pelienue https://m.edsoo.ru/7f43b21e
43 KBagparHsle HepaBeHCTBA U UX bubnuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HepaBeHCTBA M UX
peleHue
50 KBanpaTHble HEpaBeHCTBA U UX
pelieHue
I'paduueckas naTEpIpETALIL
51 ngg;eHCTB " CI/ICTSMIz-Iep:llBeHCTB c bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
I'paduueckas uHTEpIIpeTALUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KonrtponsHas pabora o teme
"Hepasencrsa"
54 KBanpartuunas ¢pynkuus, e€ rpaduk bubmuorexa [IOK
U CBOMCTBaA https://m.edsoo.ru/7f4396¢6
55 KBagpatuunas ¢pynkuus, e€ rpagux bubmuorexa [IOK
U CBOMCTBA https://m.edsoo.ru/7f439842
56 KBagpatuunas ¢ynkuus, e€ rpadux bubnuorexa [IOK

U CBOWCTBA

https://m.edsoo.ru/7f4399b4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4

57

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboJibl, 0Cb CAMMETPHUH
napadoJIbI

bubnunorexa LIOK
https://m.edsoo.ru/7f439eb4

58

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Cb CHMMETPUHI
napaboJIb

bubnunorexa LIOK
https://m.edsoo.ru/7f43a03a

59

60

61

[Tapaboia, KOOPANHATHI BEPLIXHBI
napaboIIbl, 0Ch CHMMETPHUH
napaboJTbl

[Tapa6o:a, KOOpIUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH
mapadoJIbI

[TapaGona, KOOpAMHATHI BEPIIHHEI
napabosibl, OCb CHMMETPHUH
napaboIIbl

bubmuoreka [{OK
https://m.edsoo.ru/7f43alac

bubmuoreka [{OK
https://m.edsoo.ru/7f43a3le

bubmmoteka IIOK
https://m.edsoo.ru/71f43a526

62

[Tapa6omna, KOOpIMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH
napaboIIbl

63

64

I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
I'padpuxu Qynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=[X|

65

I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|

66

67

I'padukn pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxu Qynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'padpuxu Qynkumit: y =kx, y =kx +

68 b, y=k/x, y=x3, y=vx, y=[X|

69 KonrponsHas pabora o reme bubnuoreka [JOK
"Oyukuun" https://m.edsoo.ru/7f43ab84

70 [lonsTHe yncaoBoOM bubnunoreka LIOK
II0CJIEIOBATEIILHOCTH https://m.edsoo.ru/7f43e6¢6
3aiaHue MoCye10BaTeIbHOCTH

71 peKyppeHTHON HopMyIIoi U bubmmorexa [IOK

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

dbopMyI10ii n-ro uneHa

7 Apudmernueckas u bubnuorexa [IOK
reoMeTpuYecKas IIpOrpeccun https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u bubnnorexa [JOK
reoMeTpuyecKas IPOrpeCCUn https://m.edsoo.ru/7f43f3b4
@opMyIIBI N-TO YJIEHA

74 apu(pMeTHIECKON 1 bubmmnoreka HOK
reOMETPUYECKOUN IIPOrPECCUi, https://m.edsoo.ru/7f43f58a
CYMMBI [IEPBBIX N YJICHOB
@opMyIIBI N-TO YJIEHA

75 apupMeTHIECKON U bubmuorexa [IOK
reOMETPUYECKOUN IIPOrPECCUN, https://m.edsoo.ru/7f43ef2c
CYMMBI [IEPBBIX N YJICHOB
@opMyIIbI N-Io YjeHa

76 apupMETHIECKON U bubnuoteka [JOK
reOMETPUYECKON IPOrPECCUN, https://m.edsoo.ru/7f43f0c6
CYMMBI [IEPBBIX N YJICHOB

7 ®opMyJIbl N-To WieHa bubmuorexa [IOK

apupMeTHIECKON U

https://m.edsoo.ru/7f43{72¢



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e

Ir€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YJICHOB

78

@opMyIIbI N-T0 YJIeHa
apudmeTnuecKoit u
Ir€OMETPUYECKON ITPOrPECCUN,
CYyMMBI IIEPBBIX N YICHOB

bu6nmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N306paxkeHne 4ieHoB
apumMeTnIecKoi u
r€OMETPUYECKON ITPOrPECCUI
TOYKaMU Ha KOOPJUHATHOMN
IIJIOCKOCTH

80

N306paxkeHne 4ieHoB
apuMeTHIecKoi u
r€OMETPUYECKON ITPOTPECCUI
TOYKaMHU Ha KOOPJIMHATHOM
TTOCKOCTH

81

82

83

JInHeWHBIN 1 SKCIIOHEHIIUAIbHBIN
poct

CHoxXHEIe IMPOLCHTHI

Cno’xHbI€ MPOLIEHTHI

bubnmorexa LIOK
https://m.edsoo.ru/7f43fe0e

bubnunorexa LIOK
https://m.edsoo.ru/7f4401a6

84

&5

KonTponbnas pabota mo Teme
"UucIIoBEIE ITOCIIENOBATEILHOCTH "

[ToBTOpEeHUEe, 06001IeHNE 1
cUcTeMaTH3allus 3HaHUH. 3aIuCh,
CpaBHEHME, ICHUCTBHS C
l[eﬁCTBPITeJIBHBIMI/I qucjiaMu,
YHCIIOBas TIPsIMast

bubnunorexa LIOK
https://m.edsoo.ru/7f4404{8



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

86

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3allns 3HAHU.
[TpotieHTbI, OTHOIICHUS, TPOTOPIHH

87

[ToBTOpeHue, 06001IIeHNE 1
cucTeMaTu3anus 3HaHH.
Oxpyrienue, NpuOIMKEHUE, OIIEHKA

88

&9

90

91

92

93

IToBTOpEeHME, 0000IIEHNE 1
cucTeMaTHu3aInus 3HaHuH. Pemenne
TEKCTOBBIX 3371a4 apUPMETHICCKIM
CII0CO00M

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3als 3HaHui. Pemenne
TEKCTOBBIX 3371a4 apUPMETHICCKIM
crmocobom

[ToBTOpeHue, 06001IeHNE 1
cHCTeMaTHu3aIus 3HaHuM. Pelrenue
TEKCTOBBIX 33]1a4 aprU(PMETHISCKUM
crmocobom

[ToBTOpEeHue, 06001IeHNE 1
cHCTEeMaTH3aIlNs 3HAHUM.
[TpeoOpa3oBanue anredpanvecKux
BBIpa)KCHHfI, JO0IMYCTHUMBIC 3HAYCHHA

[ToBTOpEeHUE, 0600IIEHNE 1
cUCTEeMaTH3aIlNs 3HAHUM.
[TpeoOpa3oBanue anredpanvecKux
BBIPKECHUH, TOMYCTUMBIC 3HAUCHUS

[ToBTOpeHme, 0600IIEHNE U
cucTreMaTHu3alus 3HaHuH.

bubnuoreka [{OK
https://m.edsoo.ru/7f443b12

bubnuoreka [IOK
https://m.edsoo.ru/7f443cd4

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

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

but6mmorexa [IOK
https://m.edsoo.ru/7f444364

but6mmoreka [IOK
https://m.edsoo.ru/7f444612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
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[IpeobpazoBanue anredpandecKkux
BBIPKCHUH, IOMYCTHUMbIC 3HAYCHUS

[ToBTOpeHUE, 0600IICHNE 1

04 cHCTEMaTH3alMs 3HAHUH. bubmuoreka [JOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPKEHUH, TOMMYCTUMBIC 3HAYCHHSI
IToBTOpEeHME, 0000IIEHNE 1

95 cucremaTusanus 3HaHuil. OyHKuuu: bubnnorexa [JOK
IMOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUI
[ToBTOpEeHME, 0000IIEHNE 1

96 cucTeMaTtu3anus 3HaHui. OyHKIHY: bubnnorexa [JOK
IMOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444144
byHKIMII
[ToBTOpeHue, 06001IeHNE 1

97 cucTeMaTtu3aius 3HaHu. OyHKIMY: bubnnorexa [JOK
IOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIHI
[ToBTOpEeHue, 06001IeHNE 1

08 cucTeMaTtu3anus 3HaHu. OyHKIKY: bubnmnorexa [JOK
MOCTPOEHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f4452¢6
byHKIHII
[ToBTOpEeHUE, 0600IIEHNE 1

99 CUCTEMAaTU3ALMs 3HAHUM. bu6muoreka [JOK
I'paduueckoe penieHne ypaBHeHUN https://m.edsoo.ru/7f445516
U UX CUCTEM

100 [ToBTOpeHme, 0600IIEHNE U

cUCTeEMAaTH3an s 3HAHUN.



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
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I'padmueckoe pemenne ypaBHEHUI
U HX CUCTEM

101

102

HToroBast KOHTpOJIbHAs paboTa 1

O0001IeHrEe U cUCTEMaTU3 AU
3HaHUU

OBIIEE KOJIMYECTBO YACOB I1O0

102

[TPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMble NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa30BaHHﬂ

1

1.1

Yucna v BEIUUCICHUS

BLIHOJ'IHHTL, coucTasa YCTHBIC n IIMCbMCHHBIC HpI/IéMBI,

aqu)MCTHqCCKHe IleICTBHSI C paliMOHaJIbHBIMH YUCJIaMH

1.2

Haxonuth  3HaYeHUs  YUCIOBBIX  BBIPQXKCHUH,  IPUMEHSTH
pa3zHooOpa3HbIe CIIOCOOBI ¥ MPUEMBI BBIYHCIICHUS 3HAUCHUH APOOHBIX

BBIPAXECHUH, COIepKALUX OObIKHOBEHHBIE U AECATUYHBIE ApOOU

1.3

1.4
1.5

[lepexomuTs OT oOmHOH (GOPMBI 3amKMCH YUCE K JIPYyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO  JOpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OECKOHCYHYIO
JECATUYHYIO APOOb)

CpaBHI/IBaTB " YIIopsAA0YUBaTh PALIMOHAJIBHBIC YHUCIA

OxpyrasTh yncia

1.6

BpINOMHATE NPUKHUIKY U OLEHKY PE3yJbTaTa BBIYMCICHHH, OLECHKY
3HQUEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATE JOEUCTBUS €O

CTCIICHAMM C HAaTypPAJIbHBIMU IMOKA3aTCIISIMU

1.7

1.8

2.1

IIpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKCHUE Ha MHOKHUTEIN

HATYypPaJIbHBIX YUCCII

Pemate  IpakTUKO-OPUEHTHUPOBAHHBIE  3aayd, CBSA3aHHBIE C
OTHOLIEHHEM  BEIWYMH,  [PONOPLUUOHAIBHOCTBIO  BEJIMYUH,
IIPOLICHTAMH, WHTEPIPETUPOBATh PE3YyJbTAaThl pELIEHUs 3aaad ¢
Y4ETOM OTPaHUYEHUH, CBA3AHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB
AnreOpanuecKue BhIPAKCHHUS

Hcnonp3oBarh anreOpanyeckyrd TEPMHHOJOTHIO U CHMBOJIMKY,

MNPUMCHATH e B nmponecce OCBOCHUSA yqe6H0ro MaTepuaia




2.2

23

HaxonuTth 3HadeHHss OYKBEHHBIX BBIPQKECHUH TMpH 3aJaHHBIX
3HAYEHHUAX [IEPEMEHHBIX

BrmonaaTs Hp606paSOBaHI/IH LECJI0I0 BBIPAXKCHHWA B MHOI'OYICH

MIPUBEICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

BhINoaHATS YMHOXEHUE OJTHOWICHAa HA MHOTOWIECH U MHOTO4JIEHA Ha
MHOTOYJICH, MPUMEHSTh (OpMyJbl KBaJpaTa CyMMBbI W KBajpara

pa3HOCTH

2.5

OC}’H.IGCTBJISITB Pa3JI0KCHUEC MHOIOYWICHOB Ha MHOXHUTCIN C
IIOMOIIBIO BBIHECCHUS 3a CKOOKH O6H_ICFO MHOXHUTEJIA, I'PYIIIUPOBKA

CJIaraeMbIX, MPUMEHEHUs (POPMYJI COKPAIIEHHOTO YMHOKEHHS

2.6

2.7

3.1

3.2

[TpumensTh NpeoOpa3zoBaHUS MHOTOUJICHOB JJISl PEILIEHUS Pa3JIMUHbIX
3aJla4 U3 MAaTEMaTUKH, CMEXKHBIX [IPEIMETOB, U3 pealbHON IIPAKTUKU
Hcrnonbs30BaTh CBOMCTBA CTENEHEHW C HATYpPaJbHBIMHU ITOKA3aTEISAMU
JUIs IpeoOpa30BaHuUs BbIPAXKEHUN

YpaBHEHUs U HEPABEHCTBA

Pemarb nMHEHHBIE ypaBHEHHsS C OIHOM IEPEMEHHOW, NPUMEHSA
IIpaBUJjIa IEPEX0/1a OT UCXOJHOTO YPABHEHUS K PABHOCUIIBHOMY EMY.
ITpoBepsTh, SABIAETCS JIM YUCIIO KOPHEM YPaBHEHUS

[IpumensiTb rpaduueckue METOAbI MPU PEHICHUH JHHEHHBIX

YPaBHEHUH U UX CUCTEM

3.3

3.4

[TonGupate mnpuMmepbl Map YWUCEN, SBISIIOIIMXCA  peIIeHUEM
JIMHENHOIO YPaBHEHUSA C IBYMsI [IEPEMEHHBIMU

Ctpouthb B KOOPAMHATHOM MJIIOCKOCTH rpapUK JIMHEHHOrO ypaBHEHUS
C IByMsI IEPEMEHHBIMU; MOJIb3YsICh IPauKOM, IPUBOAUTH IPUMEPHI

pelIeHus] ypaBHEHUS

3.5

3.6

4.1

Pemate cucteMbl JByX JIMHEWHBIX YpPaBHEHHM C  JAByMSA
IEPEMEHHBIMH, B TOM YHUCIIE TpauyecKu

CocraBisTh 1 pemaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHEWHBIX
YPaBHEHUH I10 YCIIOBHIO 33J1a4M, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4! ITOJIyYEHHBIN pe3yJIbTaT

Koopnaunats! u rpadpuku. @yHKuun

N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, MHTEPBAJbI, 3aIIMCHIBATh

YHUCJIOBBIC TPOMCIKYTKH HA anre6pa1/1quI<0M SA3BIKC




4.2

43

Otmeuatrh B KOOp,Z[HHaTHOﬁ IINIIOCKOCTH TOYKHM IIO 3aJaHHBIM

KOOpJWHAaTaM

CrtpouTts rpaduku muHedHbIX GyHKIHH. CTpouTh rpaduk QyHKIUN Y

= x|

44

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMIA W3BECTHBIE 3aBUCHMOCTH MEXKILY
BEIIMYUHAMU: CKOPOCTb, BpPEMs, DPACCTOSHME, LEHY, KOJIMYECTBO,

CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

HaxonuTh 3HaueHne (yHKIIMU 1O 3HAYEHUIO €€ apryMeHTa

4.6

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

1

[Tonumate rpaduyeckuii cnoco® TPEACTABICHUS W  aHAJIHM3a
uH(pOpMaINK, W3BIEKATh M HHTEPIPETHPOBATh HWHGPOPMAIHMIO W3

rpaUKOB peaIbHBIX MPOIECCOB U 3aBHCHMOCTEH

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

Yyucia U BEIUMCIIEHUSA

1.1

1.2

Hcnonp3oBaTh  HadajgbHblE  NPEICTABICHUA O  MHOXECTBE
JIEHCTBUTEIIBHBIX YHCEI IJI CPAaBHEHHUS, OKPYTJICHUS U BBIYUCIICHU,
n300paxarh JEHCTBUTENbHbIE YHC]IAa TOYKAMU Ha KOOpPIWHATHOMN
IpsAMOi

[TpuMeHsATs TOHATHE apU(PMETUYECKOrO KBaJpaTHOTO KOpPHS,
HaXOAWTh KBaJpaTHblE KOPHU, MCIONb3Yys NpU HEOOXOIUMOCTU
KaJIBKYJIATOD, BBITIOJIHATH npeoOpa3oBaHus BBIPAKECHUH,

COZIepKaIIMX KBaJPATHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEMN

1.3

2.1

Hcnonp3oBaTh 3amucu OONBIIMX M MajblX YHCENT C IOMOUIbIO
JIeCATUYHBIX ApoOeil u creneHei yncna 10

AnrebpanuecKue BhIpAXKEHUS

[IpyMeHsITh TOHSATHE CTENEHU C LIENbIM MOKa3aTelieM, BBIIOJIHAThH

Hp606pa3OBaHI/ISI BBIpa)KeHHﬁ, CoACpKaIIuX CTCIICHU C 1CJIbIM

IIoKa3aTcjiemM




2.2

BBIMONHATE  TOXIECTBEHHBIE MPeoOpa3oBaHUS  pallMOHAIBHBIX
BBIDQXCHUM Ha OCHOBE IIpaBWJI JCWCTBUM HAJ MHOTOWIECHAMH U

anreOpanyecKuMHu ApoOsMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

24

3.1

3.2

33

[TpuMeHsTH TpeoOpa3oBaHusl BBIPAKEHHUH I PEHICHUS Pa3IMYHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEXKHBIX MTPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

Pemrats HHHeﬁHBIe, KBaJpaTHbIC YpPaBHCHHUA W palHdOHAJIbBHBIC
YpaBHCHU:, CBOAAIIUCCA K HUM, CUCTEMbI JIBYX ypaBHeHI/Iﬁ C IBYyMs

NEPEMEHHBIMU

[IpoBOoaNUTE NIpPOCTEHIINE MCCIECIOBAHUS YPABHEHUHM M CUCTEM
YpaBHEHMH, B TOM YHUCIE€ C IPUMEHEHHEM TIpadUUYEeCKUX
IpeJIcTaBIeHUN (yCTaHaBJIUBATh, UMEET JIU YPABHEHHUE WM CHCTEMA

ypaBHeHI/Iﬁ peumcHusda, €CJIiu UMECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cioOBecHOW (OPMYIMPOBKHM 3amauu K €&
anreOpanyecKor MOJENN C MOMOIIBIO COCTABIICHHUS YPaBHEHHS WIIH
CUCTEMbl ypaBHEHMH, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYYECHHBIN pe3yJbTaT

3.4

4.1

4.2

[IpuMeHsTh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB JJIi CpPaBHEHUS,
OLICHKH, pelIaTh JIMHEHHbIE HEPABEHCTBA C OJHOW IEPEMEHHON U MX
CUCTEMBI, 1aBaTh I'pauueCKyI0 UIUTFOCTPALIUI0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMbBI HEPABEHCTB
OyHKIUH
[ToHnMaTh M HCMONB30BaTh (YHKIHMOHAJIbHBIE TOHATHS M S3bIK
(TepMHUHBI, CUMBOJMYECKHE O003HAYEHMsI), OIpPENEISITh 3HAUECHUE
(YHKLIMU 110 3HAYEHUIO apryMeHTa, ONpeAeNsITh CBOMCTBA (DYyHKIIMU
o e€ rpauky
CrpouTtsb rpauku 31eMeHTapHbIX GYHKIMN BUja:

y=k/x

kix




, Y =x% y =X, y = |X|, OIMCBHIBAaTh CBOICTBA YUCIOBON (DYHKIMH 11O €&
rpaduxy

9 KVIACC

Kon
NpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucia U BEIUMCIIEHUSA

1.1

1.2

CpaBHI/IBaTB " YyIIOpAAOYMBAaTh PAlMOHAJIBHBIC M HpPpalUMOHATIBHBIC

qucia

BreimonsasTh apI/I(bMeTI/I‘ICCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMHA YU CJIaMU,
Co4cTasd YCTHBIC U NIMCbMCHHBIC HpI/IéMI)I, BBIIIOJIHATH BBIYMCIICHHUS C

HppauOHAJIbHBIMU YK CJIaMU

1.3

HaxonuTe 3HaueHUs cTeneHeld C LENbIMUA MOKa3aTeIs MU U KOPHEH,

BBIYUCIIATH 3HAYCHHU S YHCIIOBBIX BI)Ipa)KCHI/Iﬁ

1.4

2.1

OprrJ’IHTB ﬂeﬁCTBHTCHBHBIe qucia, BBIIIOJIHATD IMPpUKUIKY

pe3yibTaTa BBIYACICHUN, OLICHKY YHCIOBBIX BBIPA)KEHUIN
YpaBHEHUs U HEPABEHCTBA

Pemate nMHeNHBIE W  KBaJApaTHbIE ypaBHEHMs, YpaBHEHUS,

CBOJAIIUCECA K HUM, HpOCTCfIIJ.IPIC Z[p06HO—paI_II/IOHaJ'H:>HLIe YpaBHCHUA

2.2

23

2.4

Pemate cucTeMsl IByX JJMHEHHBIX YPAaBHEHHM C IBYMS IEPEMEHHBIMU
Y CUCTEMBI IByX YPAaBHEHHH, B KOTOPBIX OJIHO YPaBHEHUE HE SIBIIAETCS

JIMHENHBIM

Peniate TEKCTOBBIE 3a1a4u anre6pa1/1quKI/IM CIIOCOOOM ¢ IMOMOIIBIO
COCTaBJICHUA YPABHCHUA WM CUCTEMBI JIBYX ypaBHeHI/Iﬁ C IAByMHA

MNEPEMCHHBIMU

IIpoBoauTh mpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
yYpaBHEHHH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUYEeCKUX
Mpe/ICTaBICHUI (HalpuMep, YCTaHABIIMBATh, UMEET JIU ypaBHEHUE

WM CHCTEMA YpaBHEHUH peIlIeHus], €ClIi UMEET, TO CKOJIbKO)




2.5

2.6

Pemate JMHEHHBIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHNne HEPAaBEHCTB HA YUMCIIOBOM MPSIMOM, 3aIIMChIBATh

PEIICHUE C ITIOMOIIIBIO CHUMBOJIOB

Pemrate cucTeMBl JTHHEHHBIX HCpaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIUME KBaApaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEIICHUC
CHUCTCMbI HCPABCHCTB HaA YHCIO0BOM HpSIMOfI, 3aIlIMCbIBAaTh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PEIICHUHN PA3JIMYHBIX 3aJa4

OyHKIMHU

3.1

3.2

PacniosnaBath  (QyHKIMHM  W3y4eHHBIX  BUAOB.  lloKa3bIBaTh
CXEMaTHYECKH pACHOJOXKEHHEe Ha KOOPAMHATHOH  IUIOCKOCTH
rpadukoB ynkumii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03((PUIIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKIMIA

[Toka3bpiBaTh CXEMaTHUECKH pAacIOJIOKEHHE Ha KOOPIMHATHOM
IUIOCKOCTH TpaduKkoB GyHKIMU BHAa y = VX, y = |X| © ONUCHIBAThH

CBOICTBA PYHKIIUI

3.3

Crpouth M u300pakaTh CXeMAaTUYECKH Tpa(uKu KBaAPATHIHBIX
(GyHKIMI, OMMCHIBaTh CBOWCTBAa KBAJpPaTUYHBIX (QYHKIHH MO HX

rpadukam

3.4

Pacno3naBaTh KBajpaTuuHyl (QYHKIUIO N0 ¢GopMmysie, NPUBOIUTH
IpUMEphl KBaJIpaTUYHBIX (YHKIMH U3 peanbHOW KU3HM, (U3MKH,

reoMeTpUn

Apudmernueckasi U reoOMeTpUUYECcKas IpOrpeccuu

4.1

4.2

Pacno3naBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOrpeccuu
MIPHU Pa3HBIX CIIOCO0AX 3aTaHus

BBINONHATE BBIYMCICHUS C UCIOJIb30BaHUEM (OpMYJ n-TO YeHA
apupMeTHUecKoil ¥ TeOMeTPUUYECKOI IPOrpeccuii, CyMMbI EPBHIX N

YJICHOB

43

I/I306pa>1<aTL YJICHBI OCICa0BATCIBHOCTHU TOYKaMHU Ha

KOOPJAMHATHOW INIOCKOCTH




44

Pemiate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITOCJICA0OBATCIBHOCTAMU, B
TOM YHCJIC 3aJa4yu u3 peanLHoﬁ KHU3HHU (C HCIIOJIb30BaHHUEM

KaJIbKYJISTOPa, HU(POBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucina ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIE, IIEPEX0/] OT OJHON (OpPMBI 3aMUCH
1.1 npobeit k apyrou. IloHsTHE panMoOHaNbHOrO 4YMCia, 3allCh, CPAaBHEHUE,
YOS IOYMBAaHUE PALMOHATIBHBIX YHCEI
- Apudmernueckue AecTBUS € pallMOHATIBHBIMY YMCiIaMu. Pemenue 3a1a4 u3
' peaJIbHOM MPAaKTUKK HA YacTH, Ha IpOOH
13 Crenenb ¢ HaTypajJbHBIM IIOKAa3aTEJlEeM: OIpEIeNIeHHEe, MpeoOpa3oBaHUE
' BBIpQ)XEHUI Ha OCHOBE ONPEIEICHNUS, 3aMCh OOIBIINX YHCEell
14 [IporeHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U IpoOH B BUE MPOLICHTOB.
. Tpu ocHOBHBIE 3a1a4 HA IPOLIEHTHI, pEIlIEHHUE 3a7a4 U3 pealbHON MPaKTUKH
s [IpuMeHeHMe TPU3HAKOB JEIMMOCTH, pAa3JIOKEHHE Ha MHOMKUTEIN
' HaTypaJbHbIX YUCEI
L6 PeanbHble  3aBucMMOCTH, B TOM uucile OpsMas U oOpaTHas
' IIPONIOPLIMOHAIBHOCTH
2 Anrebpanueckue BbIpaXeHUs
1 IlepemenHbIe, YMCI0BOE 3HAYEHHE BBIPAXKEHUSI C IEPEMEHHOM. [lomycTuMbIe
. 3HAYEHUS TIEPEMEHHBIX
)5 [IpencraBneHre 3aBUCUMOCTH MEXJy BeIMYMHAMHU B BUAE (OPMYJIBL.
' Brruucnenus o popmynam
53 [IpeoOpa3oBanne OYKBEHHBIX BBIPDAKEHUH, TOXKJIECTBEHHO pPaBHbIE
. BBIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM
5 OpnHowieHbl 1 MHOrouaeHsl. CreneHs MHOrowieHa. CoeHue, BBIYMTaHNUE,
' YMHOKE€HUE MHOTOWIEHOB
@opMyJbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CyMMBl U KBajapaT
2.6 pazHoctu. dopmyna pa3sHOCTH KBaapaToB. Pa3noxkeHne MHOIOWIEHOB Ha
MHOXKHUTETN




3 VYpaBHeHus
11 VYpaBHeHHe, KOpPEHb YpaBHEHHs, IpaBHia MpeoOpa3oBaHUs YpaBHEHUS,
' PaBHOCHJIBHOCTb YPaBHEHUN
19 JluHeitHOe ypaBHEHHE C OJIHOW MEPEMEHHOM, YUCJIO KOpPHEW JMHEHMHOTO
. YpPaBHEHUS, PEUIEHUE JIMHEUHBIX YPAaBHEHUI
33 CocraBieHre ypaBHEHUH 10 yCIOBUIO 3aJaui. Perienre TeKCTOBBIX 3a1a4 ¢
' IIOMOIIBIO YPaBHEHUHI
3.4 JluneliHoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMH U €T0 Tpaduk
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JABYMs I€pEeMEHHBIMU. PerieHue
3.5 CHUCTEM YPaBHEHHH CIIOCOOOM TOICTAaHOBKH. [IprMephI pereHust TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpaduku. OyHKImn
4.1 Koopaunara Touky Ha mpsMon
49 Yucnossle IpoMeXyTKH. PaccTosiHue MeX 1y AByMS TOUKaMU KOOPAMHATHOU
' psAMOI
43 [IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opJuHAaTa
' TOYKH HA KOOPJIAMHATHOM INIOCKOCTH
44 ITpumeps! rpadukoB, 3anaHHbIX Gopmysiamu. UteHune rpauKoB peabHbIX
' 3aBUCUMOCTEHN
4.5 [Honstue pynkuuu. I'papuk pynknuu. CroiicTBa pyHKuIMM
4.6 Jluneitnasa pynkuus, e€ rpadux. I'padux pyHkmm y = [X|
47 I'padnueckoe perieHne JUHEHHBIX YpPaBHEHUN U CHUCTEM JIMHEHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIIEHUS
. KBagpatublii kopeHb u3 uucna. [loHsATHE 00 HMppPalMOHANIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALUOHATIBHBIX YHCET
CpoiicTBa apu(MeTHyecKuX KBaJpaTHBIX KOPHEM M UX NPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUI " BBIYHCIICHUSIM.
JlelicTBUTENbHBIC YHCTIA




9 KVIACC

1.3 Crenens ¢ 1enpIM IokasareneM U e€ cBoiictsa. CTaHaapTHas 3aluch 4ucia
2 Anrebpanueckue BbIpaKEeHUs
51 KBagpartuelii  TpEXwieH, pa3lloKEHUE KBAaJpaTHOIO TPEXWIEHA Ha
' MHOKHUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandeckoi 1poou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOKCHHE, JICIICHUE allreOpandecKux apooei
24 PannonanbHble BbIpayKEHUS U X IIpeoOpa3oBaHue
3 VYpaBHEHMS U HEPABEHCTBA
11 KBagpatHoe ypaBHeHue, (opMyla KOpHEH KBagpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Peuienue ypaBHeHuUi, CBOASAIMIMXCA K JIMHEWHBIM U KBaIPATHBIM
33 [Ipocreiimme qpoOHO-pallMOHALHBIE YPABHEHUS
I'paduueckas uHTEpHIpeTalus YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPAaBHEHUM C ABYMs NlepeMeHHbIMU. [Ipumeps! penieHus cucreM
HEJIMHEWHBIX YPaBHEHUH C IByMS IIEPEMEHHBIMU
3.5 Pemenue TekcTOBBIX 3a71a4 anredpandeckum crnocooom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITepeMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIuHelHble HEpaBEHCTBA C OHON NEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIUH
il Ilonartue @ynkuun. OO6IacTb ONpeneNeHuss M MHOXKECTBO 3HAYEHU
' ¢ynkuuu. CriocoObl 3a1aHust PYHKIMM
4.2 I'paduk pynkuuu. YreHne cBONCTB QYHKIUU 1O €€ rpaduxy
4.3 [Tpumepst rpadukoB PYHKIIUN, OTPAKAIOIINX PEeATTbHBIE TIPOIIECCHI
44 @OyHKIMM, ONHCHIBAIOLINE MPSAMYI0 M OOpaTHYIO MpPOINOPLHOHAIBHbIE
' 3aBHCUMOCTH, UX IrpauKu
4.5 @yHKIMU y =x7, y = X7
4.6 Oyukimu y = [x, y = |x]|
4.7 I'padmuueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUI




Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

Yucia U BEIUMCIIEHUSA

1.1

ParronanbHbIe YMCa, WPpPAMOHATBHBIC YHCIIA, KOHEUHBIE M OCCKOHECYHBIC
JIECSITUYHBIE TPOOH

MHOeCTBO ,HCfICTBHTCJ'IBHBIX YHUCCII, I[Gf/iCTBHTCJ'II)HBIG qucia KaK

OCeCKOHEYHBIC JCCATHYHBIC IpOOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE

12 MEXJly MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPAUHATHOM IPSMOM.
CpaBHeHuE 1EHCTBUTENbHBIX YUCEI
1.3 ApudmeTndeckne IeiHCTBUS C IEHCTBUTEILHBIMHI YUCIAMU
W3mepenus, npuOiamxeHus, oueHKd. PazMepbl 00beKTOB OKPYKAIOLIEr0 MUPA,
14 JUTMTENIFHOCTh TIPOLIECCOB B OKpy»katomeM wmupe. [IpubmmkénHoe 3HaueHHne
. BEJIMYMHBI, TOUHOCTh NpuOIkenus. Okpyrienue yucen. [Ipukuaka u oueHka
pEe3yJIbTATOB BBIYMCIIEHU
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON ITIEPEMEHHON
2.2 JInneliHoe ypaBHeHue. Pelienne ypaBHeHUN, CBOAAIIMXCS K JIMHEUHBIM
23 KBanpatHoe ypaBHeHue. PelieHue ypaBHeHH, CBOASIINXCS K KBaJPaTHBIM
54 bukBagpatHoe ypaBHeHue. lIpumMepsl pemieHHs ypaBHEHUH TpETbed W
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOHO-pallMOHAIbHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHUI
2.7 VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU U €T0 rpaduk
2.8 Pemenne cucreM qByX JTMHEWHBIX YPAaBHEHUH C JBYMS IEPEMEHHBIMU
, 9 Pemenne cucrem AByX ypaBHEHHUH, OJHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe —
' BTOPOMU CTEIIEHH
2.10 ['padmueckas uHTEpIpETALUs CUCTEMBI YPaBHEHHH C IBYMsI IEPEMEHHBIMU
2.11 Pemenre TekCTOBBIX 33714 anreOpandecKumM CrocoooM
2.12 YuciioBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne MMHENHBIX HEPABEHCTB € OJIHOW ITEPEMEHHOMN
2.14 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHOMN
2.15 KBazpaTHble HEpaBEHCTBA




['padmyeckass uHTEpIIpETalvsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS

2.16
HEePEMEHHBIMU

3 OyHKIMHU

11 KBagpatuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapaGomna, koopanHaThl
' BEPIIMHBI TapadoIIbl, 0Ch CAMMETPUHU TapadoIIbl

3.2 I'paduxu Gynkuit y=kx, y=kx+b u ux cBOHUCTBa

3.3 I'paduxu Gynkuuit y=k/x, y = x° 1 UX CBOHCTBa

34 I'padpuku GyHKIMI , 1 UX CBOWCTBA
4 YucioBble OCIE0BATEIBHOCTH

il Onpenenenue u cnocoObl 3aJaHNUs YMCIOBBIX MIOCIEI0BATENbHOCTEN. 3a1aHne
' MOCIIC0BATEIFHOCTH PEKYPPEHTHOU (popMyIioii U GOpMYIIOH #-TO WiieHa

4o Apudmernueckast mnporpeccus. Dopmyibl n-ro 4wieHa apuPMETHYECKOn
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YIECHOB

43 I'eomerpuueckass mnporpeccus. DopMmyibl 7n-ro wWieHa T€OMETPUUYECKON
' IIPOrPECCUU, CYMMBI IIEPBBIX /1 YWIEHOB

4 N300pakeHre WieHOB apU(PMETHUEeCKOM M TIeoMeTpUUYEecKOW mporpeccuit
' TOYKaMHU Ha KOOPAMHATHOM IIJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 Cno’xHbI€ NMPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEPUPOBATH MOHSATHUSIMHU:
rpad, CBS3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yMEHHE UCIIONb30BaTh TpaHuuecKoe IpelCTaBlICHHE
MHOJKECTB JUIsl OINKCAHUsl pPeallbHBIX IMPOIECCOB U SBICHUH, IpU

pEIIeHNH 3aa4 U3 IpYruxX Y4eOHbIX MIPEIMETOB

YMeHue onepupoBaTh MOHATUAMU: ONPEACIICHHE, aKCHOMA, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb WCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH INPHUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBAaHU M

YMeHne onepupoBaTh MOHATHAMU: HATYPAJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypaJbHBIX YHCEJ, MPU3HAKU
JIETMMOCTH, 1LI€JI0€ YUCIIO0, MOAYJIb YHCJia, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YMCIIA, pallMOHAILHOE YHCIIO,
UpPpALMOHATIBHOE YMCIIO, apu(METHYECKU KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATh JEHCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIa Ha KOOPAMHATHOM
NpsIMOM, OKPYIJIATh 4WCIAa; YMEHUE JieJaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHITUSIMH: CTENIEHb C LEIbIM MOKA3aTelIeM,
apudMeTHUeCKUil KBaIpaTHbIM KOPEeHb, MHOTOYJIEH, aJireOpandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH
OoJibllle €MHMIBI; YMEHHE BBINIOJIHATH pacuéTsl MO (opMmyiam,
npeoOpa3oBaHus LENbIX, JPOOHO-PALIMOHANBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHAMM, pa3/IoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OpMYy]T Pa3HOCTH KBaJApaToB H

KBaaApaTa CyYMMBbI U Pa3HOCTU




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIaTh JIMHENHBIE U KBAJIpaTHbIC yPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEHHBIX YPABHEHUN, IMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE MHCIIONb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCTH JJISi M300paKeHUsS pelIeHUi

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue oneprpoBaTh MOHATUAMU: QYHKIUS, TpaPuK QYHKIHH, HYJIH
byHKIMY, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIIEE W HAUMCHBIICE 3HAYCHHS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
POTNIOPIIMOHATILHOCTb, JINHEHHAST PYHKIIUS, KBa{paTUIHAsT PYHKIIUS,
oOpaTHasi MPOMOPIMOHATBHOCTh, TMapadoia, TumnepOoia; yMEHHe
cTtpouth rpaduku  (GYHKIMH, UCHONB30BaTh rpaduku IS
OTIpE/ICIICHUsI CBOWCTB IPOIIECCOB M 3aBUCUMOCTEH, JUISI PEIICHUS
3aja4 U3 JPyruxX y4eOHBIX MPEIMETOB U PEalbHON JKU3HU; YMEHUE

BbIpaXkaTb OpPMYJIaMHU 3aBUCUMOCTH MEX/y BEJIMUYUHAMU

YMmenne ONCprupoOBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHuecKkass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCII0JIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (hOPMYIIBI CYMMBI U
o0I1ero wieHa MpU peHIeHuH 331a4, B TOM YUCIE 3aJa4d U3 JpyTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI,
JOIM M 4YacTW, JBW)KEHHUE, paboTy, IIEHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIyT, HaJIOTH, 33aJjaui U3 00JacTH YIpaBIeHUs JINYHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBISATh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHCTEMBI [0 YCIOBUIO 3a/ayM,
UCCIIEI0BATh IOJIYYEHHOE PEIICHNE U OLICHUBATh NIPaBI0NO0J00HOCTb
MIOJIy4YE€HHBIX PE3YyJIbTaTOB

YMeHue onepupoBath NOHATHIAMHU: (GUTYpa, TOUKA, OTPE30K, IpsMas,
ayd, JIOMaHasl, yroi, MHOTOYTOJIbHUK, TPEYrOJbHUK,

paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYTOJbHUKH,




NPSMOYTOJBHBIN TPEyroJbHUK, MeIuaHa, OHWCCEKTpUca W BBICOTA
TPEYroJIbHUKA,  YeTBIPEXYTOJbHHUK, Mapajuiejaorpamm,  pomo,
IpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UIypamy;
yYMEHHUE peuiaTh 3aJa4d, B TOM YUCJE U3 MOBCEAHEBHOMN XU3HM, HA
HaXO0XJICHNE F€OMETPUYECKHUX BEIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u pakroB

10

YMeHue onepupoBaTth MOHATHUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapaJLICIIbHOCTh U MEPICHAUKYISIPHOCTh MPSIMBIX,
VIO MEXKIYy MNPSMBIMH, TMEPIEHAUKYISAP, HAKIOHHAS, MPOCKITHS,
nmogobue  Quryp, TOmOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEIIFHO TOYKH W TPSMOI; YMEHHE PAcIlO3HABATh PABEHCTBO,
CUMMETpHIO HM  momobue  ¢uryp,  HapauIedbHOCTh |

MEPIEHIUKYIISIPHOCTD MPSMBIX B OKPYXKarOIEM MUpe

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yIJa, CUHYC M KOCHHYC yIJIa TPEyroJIbHUKA), IUIOLIa/lb;
YMEHHE OLICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (OpPMYJIbI NEepUMETpa U IUIOMIAIH
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY’KHOCTH U ILIOLIAAN Kpyra, ooObema
IPSAMOYTOJIBHOTO IapajuleenuIle/la; YMEHUE IPUMEHATh NIPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEyTOJIbHUKA,
teopemy Iludaropa, TpuUroHOMETpUYEeCKHE COOTHOLICHHUS IS

BBIYMCIICHUS ININH, PACCTOSHUM, IIOIIA N

12

YMenue wu3o0pakaTb IUIOCKME GUIYpBl M HUX KOMOUHAIMH,
IPOCTPAHCTBEHHBbIE (DUTYpPBI OT PYKH, C TOMOUIbIO YEePTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WJIN

CHUMBOJIbBHOMY OITMCAaHHIO

13

14

YMeHHne oOomnepupoBaTh MOHATHSAMHU: NPSIMOYIOJIbHAsE CHUCTEMa
KOOPJMHAT, KOOPAWUHATBl TOYKH, BEKTOp, CYMMa BEKTOpPOB,
IIPOU3BENICHNE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl M KOOPAWUHATHI IS
IIPEACTABJICHNS JAHHBIX W PEIICHMS 3a7ad, B TOM YHCIIE U3 JIPYTHUX

y‘-IC6HLIX npeaMETOB U pCaHBHOﬁ JKHN3HHU

YMenue ONCpUpOBaAThL TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

quarpamMmbl, TaONMIbI, CpeaHee apupMeTHUecKoe, MeuaHa,




15

16

HauOoJbIlIee U HaMEHBIIIEe 3HAUYCHUS, pa3Max YHCIOBOTO Habopa;
YMEHHE W3BJCKaTh, HHTEPIPETUPOBATh H  MPEOOPA3OBHIBATH
uH(pOpMAIIMIO0, TPEICTABICHHYI0 B TaOMWIaX W Ha Juarpammax,
OTPaKAIONIYI0 CBOHCTBA U XapaKTEPUCTHUKU PEATbHBIX MPOIECCOB U
SBIICHUH; yMEHHE pacro3HaBaTh HW3MCHUMBHIC BEJIWYUHBI B

OKpYXarolieM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIIYYaWHBIA OMBIT (CIydalHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOrO OmbITa, CIy4yailHoe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIy4alHBIX COOBITHH B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pelIaTh
3aJja4d METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJIb30BAHUEM
MpaBUJia YMHOXKEHHUS, YMEHHE OLIEHUBATh BEPOSITHOCTU PEAbHBIX
COOBITUI U SIBJICHUI, TOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPE M B >KU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €T0O POJIBIO B MACCOBBIX ABJICHHAX

YMeHue BbIOMpaTh MOAXOASIINN W3YYCHHBINH METOJ AJs pelleHus
3a/1auu, MPUBOJUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
MIPUPOJIC W KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB MaTEMAaTHKH
B HCKYCCTBE, OIHMCHIBATH OT/CJIbHBIC BBIJAIOIIUECS PE3YIbTATHI,
MOJTy4YeHHBbIE B XOJIe Pa3BUTHS MATeMaTHKHU KaK HAyKH, MPUBOAUTH
MpUMEpbl  MAaTEeMaTHYECKUX OTKPBITMM W WX aBTOPOB B

OTECYECTBEHHOW U BCEMUPHOU UCTOPUHU




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OI'5 10O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Yucia ¥ BEIUMCIIEHUS

1.1

HaTypaJ'IBHBIC H 1eJIbIC YnCIa. HpI/IBHaKI/I JCIINMOCTH LICJIBIX YHUCEII

OOBIKHOBEHHBIE M JCCATHYHBIC JPOOHM, TPOLEHTH, OECKOHEUYHBIC

2 MepUOANYECcKUe qpodu

13 Panmonaneubie uncna. Apudmernyeckue Omepanuud ¢ palydoHATIbHBIMU
' YUCIaMu

L4 JlelicTBUTENBHBIE Yncha. ApUPMETHIECKUE OTIEPALINH C IEHCTBUTEIbHBIMU
' YUCIaMHU

s [TpubnmkEHHBIC BBIYMCIICHHS, TIPABUJIa OKPYTJICHUS, IPUKHIKA U OIICHKA
. pe3yabpTaTa BEIYMCICHUN
2 Anrebpanyeckue BbIpaXKEHUS

2.1 BykBenHble BbIpakeHHsI (BbIPaXKEHUS C IEPEMEHHBIMHU )

25 Crenenb ¢ uenbiM nokazatesneM. CTENEHb C pallMOHAIBHBIM MOKAa3aTEIeM.
' CBoiicTBa cTeneHU

2.3 MHorouIeHbI

2.4 Anrebpaunyeckas 1po0b

5 s Apudmernueckuii  KopeHb  HaTypajbHOM  cremeHu. JleiictBus ¢
' apupMETHUYECKUMH KOPHSIMH HaTypaIbHOW CTETICHU
3 VYpaBHEHUs U HEPABEHCTBA

31 Lensie u npoOHO-panioHaNbHbIE YpaBHEHHS. CHCTEMBI U COBOKYITHOCTH
. ypaBHEHUH

39 [ensie u npoOHO-parmoHaAIbHBIE HEpaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
. HEPaBEHCTB

33 Pemenue TeKCTOBBIX 3a1a4
4 Uucnoble NOCIIeI0BATENbHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH




Apudmernueckass M reoMeTpuueckas mnporpeccuu. Popmyra CIOXHBIX

4.2
MIPOIICHTOB
5 OyHKIUH
OyHknusa, crnocoObl 3amanus (GyHkiuu. [paduk Pynkmuu. OO6nacTh
ONpeNieJIeHUs] M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymm  QyHkuum.
5.1. [TpomexxyTKH 3HaKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKIIWH.
MakcumymMbl ¥ MUHUMYMBI ¢GyHKIud. HawuOonpliee W HauMeHbIIee
3Ha4eHHEe (PYHKLUU HA IPOMEKYTKE
6 Koopaunats! Ha IPsIMO U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapToBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuk
7.3 MHOroyrojabsHUKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4eCKUX BEIUYUH
7.6 BekTops!l Ha TI0CKOCTH
8 BeposiTHOCTB 1M cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr
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