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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM XU3HU. Pa3BuTHe y 00yyarommxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakiiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCWCTBUS W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYJaroIIMXCSA: OHM HCIOJB3YIOT JCIYKTUBHBIE U
UHAYKTUBHBIE PACCyXJIeHUs, 0000I1IEHNEe U KOHKPETHU3alHio, a0CTparupoBaHue U
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENbHBIE  00BEM
CaMOCTOSITENIHOM  JICATEIBHOCTH OOYYaroMIMXCs, TOTOMY CaMOCTOSITEIbHOE
peleHune 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA O0yUeHUSI.

B ctpykType nporpamMmsl yaueOHOTo Kypca «Anredpay At OCHOBHOIO OOIIEro
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKHUE JINHUU:
«Uucna u BBIUKCIEHUSN», «ANTEOpanyecKUe BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YYCHUS Kypca, B3aUMOACUCTBYS C
IpyrMMH €ro JHHMAMH. B Xxone wu3yueHuss ydyeOHOro Kypca 0O0ydaromumcs
MPUXOIAUTCS JIOTUYECKH PACCYXKaTh, MCIOJIH30BATh TEOPETHKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TMporpaMMmy y4eOHOTO Kypca «Amredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3leiax
MaTeMaTHYECKOro 00Opa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro sspika. CopaepkaTrenpHOW U
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapakTep.

Conmepxxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW ISt
JaIbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXcs
JIOTHYECKOTO MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEIHEBHOM
’KU3HU. PazBUTHE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHATBHBIMH YHCIaMHU, (HOPMUPOBAHHEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YUCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOUM JTMHUU
OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHMIO.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUs] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa NEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3blKa JJIst
MOCTPOCHUSI MAaTEeMAaTHYECKUX MOJIEei, OMHUCAaHWs TPOLECCOB U SIBICHUMN
peanbHOrO Mupa. B 3anaun o0yuenus anreOpe BXOIAT TakKe JallbHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILUIEHHS, HEOOXOIMMOTO, B YACTHOCTH, JJI1 OCBOEHHUS Kypca
MH)OpPMATUKHA, M  OBJIAJCHHE  HABbIKAMU  JIEAYKTHUBHBIX  PACCYKICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpaKEHUS,
CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUI B IPUPOE U
obmiectse. M3yueHue Mmatepuasna cnocoOCTByeT pa3BUTHIO Y 00YUaIOUINXCs YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA S3bIKA MATEMAaTUKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUJIM3ALUHU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKIIMM.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce
— 102 yaca (3 yaca B Hezento).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BBIYMCICHUSA

Jpobu OOBIKHOBEHHBIE U JIECSITHYHBIC, TIEPEXO] OT OJHOU (OpMBI 3aIucu
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAIOYUBAHUE  pAlMOHANBHBIX  4uceld. ApudmMernyeckue JEHUCTBUS C
palMoOHaIbHBIMKU YKciaMHu. PemieHne 3aga4 U3 peaibHOM MPAKTUKWA HA 4YacTH, HA
JpoOu.

CrerneHb C HaTypaJlbHBIM I[IOKa3aTeJeM: OIpelesieHue, Mnpeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpeIeNieHus, 3auch O00ibIuX uncen. [IpoueHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4uM Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[I[pumeHeHnEe TPU3HAKOB  JIEIUMOCTH, PAa3JIO)KEHUE HA  MHOXKHUTEIU
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas ©W  oOparHas
MPOMOPIUHUOHAIIBHOCTH.

AJsiredOpanvecKue BbIPpAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemeHHbIX. [IpeacraBienne 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJE
dbopmybl. Beraucienus mo dpopmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJCCTBEHHO PpAaBHbIE BBIPAXKEHUS, TIpaBWia MpeoOpa3oBaHUsS CyMM U
MPOU3BEACHUM, TpaBUJIa PACKPBITUS CKOOOK M MPUBEICHUSI MOI0OHBIX CllaraeMbIX.

CBoiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpnHouwieHsl 1 MHOTOUWIEHBI. CteneHb MHOrOwIeHa. CioKeHue, BhIYUTAHUE,
YMHOKEHHUE MHOTOUYJIEHOB. @OPMYJIbl COKPAIIEHHOTO YMHOXKEHUS: KBAIPAT CYMMBI
Y KBaJIpat pa3zHocTu. @opmyiia pa3HOCTH KBaApaTOB. Pa3nokeHre MHOTOUYJIEHOB HA
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHs, MpaBwia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OIHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHUI IO YCIOBUIO
3aga4u. Pelenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellleHue cucrteM ypaBHEHUH
Croco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UncioBble TPOMEXKXYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanpHbIX 3aBUcuMocTell. [lonarue pynkunu. ['paduk pyHkmm.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucaa v BBIYMCICHUA

KBagparHeiii kopeHb u3 uucina. [loHsitue 00 wuppanvoOHATHLHOM YHCITE.
Jecatruunbie TpUOIMKEHUST UPPALIMOHATBHBIX uKcen. CBoMCTBAa apuMETHIECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0OPa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbpIM NIOKa3aTeneM U €€ cBoricTBa. CTaHmapTHAs 3aMKiCh YUCA.

AnreOpanyeckre BhIpaKeHUSIAJIreOpandyeckue BbIPaKeHUs

KBagpaTHbIil TpEXWIECH, PA3JIOAKEHUE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEH.

Anrebpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JEJEHHUE aireOpandeckux ApoOei.
PannonanbHbIe BRIpAKEHUS U UX MpeoOpa3oBaHUeE.

VYpaBHeHUs U HEpABEHCTBAY pABHEHMSI M HEPABEHCTBA

KBanpaTHoe ypaBHeHue, hopMylia KOpHEH KBajipaTHOTO ypaBHEeHUs. Teopema
Buera. PemeHne ypaBHEHUI, CBOIAIIMXCS K JIMHEMHBIM W KBaJIpPaTHBIM.
[Ipocreiimnme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEpHpeTalvs YpaBHEHUN C IBYMs MEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JAByMs I€peMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA U MX CBOMCTBA. HepaBEeHCTBO € OJTHON MEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTteMbl JINHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

OyHKIMnPYyHKUUHA

[Tonsitue pynkuu. OOIaCTh ONpeAeNICHNs U MHOXKECTBO 3HAUEHUI (PYHKIUU.
CrniocoOnI 3a1aHUs PYHKIIHM.

I'paduk dynkuuu. Utenue cBorcTB GyHKIUU 10 €€ rpaduky. I[Ipumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



OyHKIMK, ONMUCHIBAIOINNE TMPSMYI0 M OOpaTHYI MPOMOPIIMOHATHHBIE
3aBHCHMOCTH, uX rpaduxu. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUMU.

9 KIIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMOIA.

CpaBHEHHME JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXAlOUIET0 MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIMxKeHuss. OKpyrieHue
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PerieHne TEKCTOBBIX 3ajiady
aNredpandeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByX
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellleHre cucrteM IByX ypaBHEHH,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHEHHBIX HEPABEHCTB C OJHOM mnepeMeHHOou. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TIiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMnPYyHKUUHA

KBaaparnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapabona, KoopauHATHI
BEPIINHBI 1apadoJIbl, 0Cb CAMMETPHUH MMAPAOOJIBI.

I'padukn byrxmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X| , u ux
CBOWCTBA.



YucnoBble  mociieoBaTeIbHOCTUYHCIOBBIE  NMOCJAEI0BATEIBHOCTH M
Nnporpeccuu

[loHaTHE YMCIIOBOM TMOCIEAOBATEIBLHOCTH. 3aJlaHUE TIOCJIEI0BATEIIbBHOCTH
pPEKyppeHTHOH (popMyIoi u GopMyIoit N-To YiieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkeHne uiaeHOB apru(METHUYECKOH M TIeOMETPHUUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHUHUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl Yy4eOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEACTaBICHHEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYeCKON HaykuM Kak cdepbl UelI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH M MaT€MaTU4YECKON KYJIbTYpOH KaK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMM HABBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTtanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUSA  3J0pOBOro  oOpaza KM3HU  (3I0pOBOEC  IHUTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha TPUMEHEHNE MaTEMAaTUUECKUX 3HAHUH JIJIS pelieHus 3a1a49 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH Cpelibl, INIAHUPOBAHUS MTOCTYIKOB U OIEHKH
UX BO3MOXXHBIX MOCIICICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTILHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanranusa K U3MEHAIIMMCS YCJOBHSM COLMAJBHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, IUIAHUPOBAThH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aefcTBu:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATHH, OTHONIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHNs]  TOHSATUW, YCTAHABIWMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH U  TNPEe0OPa30OBBIBATH  CYXKICHUS:
yYTBEpJIUTEIbHbIE W OTpUIIATeIbHBIC, €IMHUYHBIC, YacTHbIE W 0OIIHe,
YCIIOBHBIE;



BBISBJISITh ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTHU,  B3aUMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npejiaraTb KpUTEPUH JIJ1s1 BBISIBIICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;
JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh OKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUH (TPSMBIC B OT
MPOTUBHOI0), MPOBOJIUTH CAMOCTOSTEIBHO HECJIOKHBIE JI0KA3aTeIbCTBA
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh AaAPTYMEHTAILMIO, IPUBOIUTH
pUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHoW 3adauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh HauboJee MNOAXOASIUNA C Y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUM WHCTPYMEHT IO3HAHMS,
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NpoOIemMy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (HOPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEAOBAHHE MO YCTAHOBJICHUIO 0COOCHHOCTEHN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W M30BITOUHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JJIsl pEeLICHH 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATh WU HUHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U POPM IIPEICTABICHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHQOpMAlMM M WILIIOCTPUPOBATH
perraemMbie 3ala4d  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl U ux
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTH WMH(OpPMAIMU O KPUTEPHUSIM, MPEIIIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

BOCIPUHUMATH U (DOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU
¥ LIETISIMU OOILIEHU S, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M IMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKJIEHUS C CYXKACHHSAMH JPYTHUX
YYAaCTHHKOB JUanora, OOHapy>KMBaTh pa3jIiMuyve U CXOJCTBO IO3MIIMM, B
KOpPEKTHOM opme GpopMyTHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJadyd,  DKCIEPUMEHTAa,
UCCJIEI0BAHMUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh OPMAT BHICTYIUICHUS
c y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHHOW U MHAUBHUAYaIbHOM
paboThI MpU pelIEHNH YYeOHBIX MaTEMaTHYECKUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOU JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacmpelneisTb BUABI pPadOT, JOroBapUBATHCA,
00CyX)aTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNIoOBbIX (opmax paboTsl (0OcyxaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO 4acTh PaOOTHI
U KOOPJIMHHPOBATh CBOM [EUCTBUS C JPYTUMH 4YJIE€HAMH KOMaHIbI,
OLICHMBATh Kaye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM pPELICHUs 331a4d (MU €ro
4acTh), BbIOMpATh CIOCOO pElIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pellIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUN 3a/1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA ICATEIBHOCTH MTOCTABJICHHOW LIEIU U
YCIIOBUSIM, OOBSCHATh NMPUYUHBI JOCTHIKEHUS WJIM HEAOCTHXKCHUS IIEJIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOyuenus B 7 Kjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHE
MIPEIMETHBIC PE3YIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BeImonHATh, codeTas yCTHBIE W MUChMEHHBIC TPHEMBI, apuPMETHICCKHUE
JEHCTBUS C palliOHATBHBIMU YHUCIaAMH.

HaxonuTh 3HAYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHATH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUYMCIICHUS 3HAYCHUHN POOHBIX BBIPAKECHUMA, COMIEPIKAIIX
OOBIKHOBEHHBIC M JIECATUYHBIC TPOOH.

[lepexonuTh OT OMHOW (HOPMBI 3aITUCH YUCEN K APYroi (mpeoOpa3oBhIBAThH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO ACCATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIOHATLHBIC YHCTIA.

OKpyTasTh YKCIIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yiibTaTa BBIYMCICHUN, OIEHKY 3HAUCHHI
YUCJIOBBIX BBIPAKEHUHN. BBITOMHATH JAEHCTBUSA CO CTENECHSIMH C HATYPAIbHBIMU
MIOKa3aTEISIMH.

[IpuMeHSATh TPU3HAKH ACITUMOCTH, Pa3JIOKCHIE HA MHOYKUTEIN HATYPATbHBIX
YHCEJL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIC 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIWYMH, MPOTOPIIMOHANIBHOCTRIO BEIMYWH, TPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4d ¢ Y4ETOM OTPaHWUYCHHUH, CBSI3aHHBIX CO CBOHCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcrnonb30BaTh anredpanieckyro TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOIIECCE OCBOCHHS Y4eOHOTO MaTepuaia.

HaxonuTe 3HadeHUs OyKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUSIX
MePEMEHHBIX.

BrIimonHITE Mpeobpa3oBaHus IEI0T0 BRIPAKEHHS B MHOTOWICH TTPUBEIACHUEM
MOTOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BBITIONHATE YMHOKEHHE OJIHOWICHA HA MHOTOWICH M MHOTOWICHAa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa Pa3HOCTH.

OcCymecTBIATh Pa3IOkKEHUE MHOTOWICHOB HA MHOXKHTEIH C TTOMOIIBIO
BBIHECEHUS 32 CKOOKHU OOIIET0 MHOXKHUTEJS, TPYIITUPOBKHU CIAraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumensTh mpeoOpa3zoBaHsl MHOTOYWICHOB ISl PEUICHUS Pa3INYHBIX 3a7ad
U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOU MPAKTHUKH.

Hcmonp30BaTh CBOWMCTBA CTEMEHEW C HATypalbHBIMHU IIOKA3aTEISIMU IS
peoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



Pemwlars yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTh, sBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpuMmeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIIEHHEM JMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHOM IJIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHUS C IBYMS
NEPEMEHHBIMHU, MT0JIb3YSCh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHNUS YPaBHEHHUS.

Pemate cucTteMsl 1ByX JIMHEMHBIX YPaBHEHUH C BYMs [IEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NOJIyYECHHBIN PE3yJIbTaT.

DyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOUIUE 33/ IAHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATH YACIOBBIE MPOMEKYTKH Ha
anre0panueckoM SI3bIKE.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATaM,
CTpOUTh Tpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUH Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUWA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cnoco0 MpeACTaBiIeHUS U aHaiIM3a WH(OpManuu,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CIICTYIOIIHE
NpPEeIMETHbBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30oBaTh HayaJIbHbIE MPEACTABJICHHUS O MHOXECTBE JACHUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTb AEHCTBUTEIbHBIC
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, HUCIOJIB3Yys IPU HEOOXOAMMOCTH KaJIbKYJSATOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUHBIX
npoOeit u creneneit yucia 10.



AsredpanyecKue BbIPpaKeHUs

[IpuMeHATh TOHATHE CTENEHH C LEJbIM [OKa3aTeleM, BBINOJIHATh
npeoOpa3oBaHus BBIPAKEHH, COIEPIKAIIUX CTENIEHH C LETbIM MTOKa3aTEeJIEM.

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

PackianpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsATh MpeoOpa3oBaHMs BEIPAXKEHHM JIs pELICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewiate nMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUM C IBYMS IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUui (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT ciIOBECHON (OPMYIMPOBKH 3a7aud K €€ anreOpamdeckoit
MOJIEJIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
UHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB /1JIsI CPABHEHUS, OLICHKHU, PEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)MueCcKyIo
WJUTIOCTPALIMIO MHOKECTBA PEUICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYEHMsI), ONPEIENATh 3HAUCHHE (YHKIUU IO 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y=k/X, y = X2,y =x3,y = |x|, y = VX, OIiCBIBaTH CBOHCTBA YHCIOBON (hyHKINH
o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce oOydYaronIuiicss MONYYHUT CIICIYIONTHE
NpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIMOHAIIBHBIEC U UPPAIMOHATBHBIE YHCIIA.

BrimonssITh apudMeTnueckue JeHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U MHUChbMEHHbIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UppallMOHAIbLHBIMU
YUCJIaMU.

HaxoauTp 3Hau€HUsI CTENEHEN € LIENBIMU MTOKA3aTENSIMU U KOPHEH, BBIUYUCIATH
3HAUYEHUS] YUCIOBBIX BHIPAXKECHUM.

OKpyrJisiTh  TEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY PE3yIbTaTa
BBIYMCJIEHN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



YpaBHeHMS U HEpaBeHCTBA

PemaTe nuHENHbIE U KBaIpaTHbIE YPABHEHHUSI, YDABHEHM S, CBOSIIMECS K HUM,
pocTerIne APOOHO-PAIMOHAIBHBIE YPABHEHHS.

PemaTte cucreMbl IByX JIMHEHHBIX YPaBHEHHW C JIBYMsI IIEPEMEHHBIMH H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pematp TekcTOBBIE 3amauM  anreOpaMvyeckuM CHOCOOOM C  MOMOIIBIO
COCTABJICHHSI YPaBHEHUS WM CUCTEMBI IByX YPABHEHUN C ABYMsI IEPEMEHHBIMH.

[IpoBOIUTE MpOCTENIINE UCCIEAOBaHUS YPABHEHUM U CUCTEM ypaBHEHUI, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUuecKUX MPEACTaBICHUN (yCTaHaBIMBATh, UMEET
JY yYpaBHEHWE WM CUCTEMAa YPABHEHUN PEIIEHUS, €CIIM UMEET, TO CKOJBbKO, H
npouee).

PemaTe nuHENHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHUE HEPABEHCTB HA YMCIIOBOM IMPSAMOM, 3alMCHIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMbl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEpPABEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CHCTEMBbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PEIIEHUE C TOMOUIBI0 CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MTPU PEILIEHNUN Pa3IUYHbIX 33a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHbIX BHUJO0B. lloka3piBaTh cxemMaTHUeCKU

PacIoyio’KEHUE Ha KOOPAMHATHON TIIOCKOCTH IpadukoB GyHKIm Buga: Y = kX, y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K03 PHUITEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth U M300pakaTh CXeMaTHYECKU TpaduKU KBaJAPATUUYHBIX (DYHKIIUH,
OTMHMCHIBATh CBOWCTBA KBAJPATHYHBIX (PYHKIUH TI0 UX Tpaduxam.

Pacnio3naBaTh kBagpaTHuHyr0 QYHKIHIO 10 (HOopMyIie, TPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaTbHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBble NMOCT€10BATEILHOCTH H MPOTPeccUuu

Pacno3naBaTh apupMETHUECKYIO M TEOMETPUUECKYIO POTPECCHH TIPU Pa3HbBIX
croco0ax 3aJaHusl.

BBIMONMHATE  BBIYMCICHHWS C  UCHONIB30BaHUEM (opMyn N-ro  4jeHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIAWHATHOU
TUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YUCIOBBIMH TOCIEAOBATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4d U3 PeabHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPA, IUGPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

No 11/ HanmeHoBaHMe pa3jae/ioB U TeM KosmmyecTBo yacos JJeKTpOHHBIE (HU(PPOBBIE)
) MPOrpaMMblI Bcero o0pa3oBaTejibHbIe pecypchl
q .P
1 FICIIA 1 BRIAHCICHIDL TAlHOHATRHbE 25 https://m.eds00.ru/3T9611VNP
qrcia
2 AnreOpandecKkue BbIpaXKeHUS 27 https://m.edso00.ru/XKZQS616W
3 YpaBHCHHS 1 HEPABCHCTBA 20 https://m.edsoo.ru/6M3BVY10F
4 Koopaunats! u rpapuku. OyHkunu 24 https://m.edsoo.ru/HIOIBN9VV
5 [ToBTOpEeHME M 00600IIEHUE 6 https://m.edsoo.ru/XBWB68AXB
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/3T9611VNP
https://m.edsoo.ru/XKZQS616W
https://m.edsoo.ru/6M3BVY1OF
https://m.edsoo.ru/HIOI8N9VV
https://m.edsoo.ru/XBWB68AXB

8 KUIACC

HaumeHoBaHue pa3iesioB M TeM

KoanyecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne n/mm

NporpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCypChl
q .K

1 HCHa 1 BRITHCIICHIA. BBa/IPaTHbIC 15 https://m.edsoo.ru/ORMAGNHCK
KOpHH
q .C

2 HCHa 1 BRITHCIICHHA. TTETEHb © 7 https://m.edsoo.ru/Q7A3CXOIL
LIEIBIM [TOKa3aTeIeEM

3 Anre6panqeucm? BRIPANCHITL 5 https://m.eds00.ru/GB7K30KCG
KBagpartsslii TpéxuneH
Anre0 )

4 AITCOPAITICCIHC BHIPBRCHHA 15 https://m.edsoo.ru/Y683RP1V9
Anrebpanyeckas 1po0b

5 YPaBHCHHA 1 HCPABCHCTRA. 15 https://m.edsoo.ru/UDKT3SX0P
KBanpatnsie ypaBHeHUs
% .C

6 p aBHeHva 1 HEpaBeHCTia. LUCTOMBT 13 https://m.edso0.ru/ICOH5LYTW
YpaBHEHUU

7 YPABHCHHA 1 HCPABCHCTBA. 12 https://m.edso0.ru/5DGS10004
HepasencrBa

8 OyHkunu. OCHOBHBIE TOHATHUS 5 https://m.edso0.ru/30QTSJORU

9 Oyukuuu. Yucnosble QyHKINU 9 https://m.edso00.ru/B2NFZC7XH

10 [ToBTOpeHue u 060061IeHNE https://m.edso0.ru/SQCV6UFOT

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102



https://m.edsoo.ru/0RMAGNHCK
https://m.edsoo.ru/Q7A3CXOIL
https://m.edsoo.ru/GB7K3OKCG
https://m.edsoo.ru/Y683RP1V9
https://m.edsoo.ru/UDKT3SX0P
https://m.edsoo.ru/1C0H5LYTW
https://m.edsoo.ru/5DGS10O04
https://m.edsoo.ru/3OQTSJORU
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/SQCV6UFOT

9 KUIIACC

No 11/ HaumeHoBaHue pa3jiesioB U TeM KoaunyecrBo yacos dueKkTpoHHbIE (LM (POBbLIE)
B NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
q eHus. Jlei e e
1 HCIIa W BEIMHCIICHHS. JICHCTBHTCILHE! 9 https://m.edso0.ru/E9QJ7QNTB
qucia
v Y%
2 paB?eHI/IH 1 Hepaf CHCTBA. ¥ PABHCHMA € 14 https://m.edsoo.ru/LLGLQKIU2
OJIHOU TIePEMEHHOM
Yy .C
3 paBHeHHfI 1 HEPABCHCTRA. LHCTEMBT 14 https://m.edsoo.ru/UTNAJAKLP
YpaBHEHUU
YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 https://m.edsoo.ru/ZFUMLNDJK
DOyHKIHUH 16 https://m.edsoo.ru/SYHPVCOAU
YwucaoBkIe ITOCISIOBATEILHOCTH 15 https://m.edsoo.ru/LT2RT120J
IT 600
7 OBTOPEHHE, 000 meHIfe’ 18 https://m.edsoo.ru/YMZ3I0OUNQ
cHCTeMaTu3alys 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102



https://m.edsoo.ru/E9QJ7QNTB
https://m.edsoo.ru/LLGLQKIU2
https://m.edsoo.ru/UTNAJAKLP
https://m.edsoo.ru/ZFUMLNDJK
https://m.edsoo.ru/SYHPVCOAU
https://m.edsoo.ru/LT2RT120J
https://m.edsoo.ru/YMZ3IOUNQ




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne ni/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

Jdara nuzyyenus

1 [ToHATHE palIMOHATIEHOTO YHCIIA 1
2 Apudmerndeckue I1eUCTBUS C pallMOHATLHBIMU YHCIIAMU 1
3 Apudmerndeckue 1eHCTBHS ¢ palliOHAITBHBIMHA YHCIAMU 1
4 Apudmernueckue 1eHCTBUS € pallMOHAIBHBIMU YHCIAMU 1
5) Apudmerndeckue 1eHCTBHS ¢ palliOHATBHBIMHA YHCIAMU 1
6 Apudmernueckue 1eHCTBUS € pallMOHAIBHBIMU YHCIAMU 1
7 CpaBHeHue, ynops104MBaHUe palliOHAIbHBIX YHCEI 1
8 CpaBHeHue, yrnopsJ0uMBaHUE PALlMOHAIBHBIX YUCEIl 1
9 CpaBHeHue, yIopsJ0YMBAaHUE PATMOHATBHBIX YUCEI 1
10 CreneHsp ¢ HaTypalabHBIM IIOKA3aTENEM 1
11 CreneHb ¢ HaTypalbHBIM MTOKA3aTeIeM 1
12 CreneHb ¢ HaTypalIbHBIM MTOKa3aTeIeM 1
13 CreneHsp ¢ HaTypalabHBIM IIOKA3aTENEM 1
14 CreneHb ¢ HaTypalIbHBIM MTOKa3aTeIeM 1
15 Perienne 0CHOBHBIX 3a/1a4 Ha IpOOH, MIPOLEHTHI U3 peaIbHON 1
MPAKTUKH
16 Pemennie oCHOBHBIX 3a/1a4 Ha JPOOH, MIPOLIEHTHI U3 peabHOM 1
MPAKTHKH
17 Perienne 0CHOBHBIX 3a/1a4 Ha IpOOH, IPOIIEHTHI U3 PEATbHOM 1

MIPaKTHKU




Perrenue 0CHOBHBIX 3a/1a4 Ha IPOOH, IPOIICHTHI U3 PEATBbHOM

18 1
IIPAKTUKH

19 [Ipu3Haku NeIMMOCTH, Pa3JI0KEHHSI HA MHOKUTEH 1
HaTypaJIbHbIX YHUCEI

20 [Ipu3HaKK NeTUMOCTH, PAa3JI0KEHHsI HA MHOXKHUTEIN 1
HaTypaJbHbIX YHCEI

21 Peanbnbie 3aBucumoct. [Ipsmas u obparnas 1
PONOPLMOHATILHOCTH

29 Peanbnble 3aBucumocTu. [Ipsimast u obpaTHas 1
[IPOIOPLIMOHATIBHOCTH

93 Peanbubie 3aBucumoctH. [Ipsmas u obparHas 1
PONOPLMOHATILHOCTH

24 Peanbnbie 3aBucumMocTu. [Ipsimast u obpaTHas 1
[IPOIOPLIMOHATIBHOCTH

25 Kontponbnas padota no teme "Panmonanbabie ynucia" 1

26 bykBeHHBIE BBIpa)KEHHUS 1

27 DopmyIbl 1

28 Dopmyisl 1

29 [lepemennsie. JlomycTUMbIE 3HAUSHHSI TEPEMEHHBIX 1

30 IIpeoOpa3oBanue OyKBEHHBIX BBIpRXXKEHUI, paCKPBITHE CKOOOK 1
U TIPUBE/ICHUE MOT00HBIX ClIaraeMbIX

31 [IpeoOpa3oBanre OYKBEHHBIX BBIpa)KEHUHN, paCKpPBITHE CKOOOK 1
U TIpUBEJIEHUE MOJOOHBIX ClIaraeéMbIX

32 [IpeoOpa3oBanre OYKBEHHBIX BBIpaKEHUH, paCKpPBITHE CKOOOK 1
Y TIpUBEJIEHUE MOJOOHBIX CllaraeMbIX

33 IIpeoOpa3oBanue OyKBEHHBIX BBIpRKEHUH, PACKPBITHE CKOOOK 1

" NpUBCACHUC HOI{OGHBIX cl1araCMbIX




34 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM 1
35 CBoOIiCTBa CTETICHU C HATYPaJIbHBIM ITOKa3aTeIeM 1
36 CBoliCTBa CTETICHU C HATYPATBHBIM [TOKa3aTeIeM 1
37 MHOTro4IeHbI 1
38 MHOTro4IeHBI 1
39 Crnosxenue, BBIYUTaHUE, YMHOKEHUE MHOTOUJIICHOB 1
40 CrnoxeHue, BBIYMUTaHUE, YMHOKEHHNE MHOTOYWICHOB 1
41 CrnoxxeHue, BBIYUTaHHUE, YMHOKEHHNE MHOTOWICHOB 1
42 CnoxxeHue, BBIYMUTaHHUE, YMHOKEHUE MHOTOYWICHOB 1
43 @opMyIIbI COKPAIIEHHOTO YMHOXKEHUS 1
44 DopMyJIbl COKPAIIEHHOTO YMHOXKEHHS 1
45 DopMyJIbl COKPALEHHOTO YMHOXKEHUS 1
46 DopMyJIbl COKPAIEHHOTO YMHOXKEHHS 1
47 @opMyIIbI COKPAIIEHHOTO YMHOXKEHUS 1
48 Pasnoxxenne MHOrO4ICHOB HA MHOKHUTEIIH 1
49 Paznoxxenre MHOrO4JIEHOB HA MHOKHUTEIH 1
50 PaznosxeHre MHOTOUYJICHOB HA MHOYKUTEIH 1
51 Pasnoxxenne MHOrO4ICHOB HA MHOKHUTEIIH 1
52 KonTponbhas padota no Teme "Anredpandeckue BelpaxeHus" 1
53 VYpaBHeHue, nmpaBuiia Ipeodpa3oBaHUs ypaBHEHHUS, 1
PaBHOCHUIILHOCTH YpaBHEHUN
54 JIuHeitHOE ypaBHEHUE C OJHON IEPEMEHHOM, pEIICHUE 1
JUHEHHBIX YPaBHCHHIMA
55 JInHeHoe ypaBHEHHE C OJTHOW NIEPEMEHHOM, PEIICHUE 1

JIMHEWHBIX YPABHEHUHN




JInHeliHOe ypaBHEHME C OHOM IEPEMEHHOM, PEILICHHE

56 . - 1
JMHEWHBIX YpaBHEHHH
o7 Pemenue 3a1a4 ¢ noMoIbI0 ypaBHEHUN 1
58 Pemenue 3amayu ¢ moMomp0 ypaBHEHUM 1
59 Pemenwue 3a1a4 ¢ momMoIs0 ypaBHEHUN 1
60 Pemenue 3amayu ¢ moMomp0 ypaBHEHUM 1
61 JluneliHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk 1
62 JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk 1
63 Cucrema IByX JTMHEHHBIX YpPaBHEHHI C IBYMsI IEPEMEHHBIMU 1
64 Cuctema AByX JTMHEHHBIX YPaBHEHHH € IByMsl I€pEMEHHBIMU 1
65 Cucrema IByX JTHHEHHBIX YpaBHEHHH C ABYMsI IEPEMEHHBIMU 1
66 Cuctema AByX JIMHEHHBIX YPaBHEHHH € IByMsl I€pEMEHHBIMU 1
67 Pemenue cucrem ypaBHEHHIA 1
68 Pemenue cucrem ypaBHEHUI 1
69 Pemenue cucrem ypaBHEHUN 1
70 Pemenue cucrem ypaBHEHHIA 1
71 Pemenue cucrem ypaBHEHUN 1
72 KonTponbHas padora no teme "JIunelinbie ypaBHeHUs" 1
73 Koopaunata Touku Ha npsiMoi 1
74 YucnoBble TPOMEKYTKH 1
75 YucnoBble TPOMEKYTKH 1
76 PaccrosiHne Mexay 1ByMsi TOUKaMH KOOPAVMHATHOW MPSIMOKN 1
77 PaccrosiHue Mex 1y IByMs TOYKaMH KOOPAMHATHOM MPsSMON 1
78 [IpsmoyronbHas cucTeMa KOOPJMHAT Ha MIIOCKOCTH 1
79 [IpsiMmoyrosnbHas cucTeMa KOOpAuHAT Ha MI0CKOCTH 1
80 [Tpumeps! rpadukoB, 3a1aHHBIX (opMyTamMu 1




81 [Tpumeps! rpadukoB, 3a1aHHBIX (popMyTamMu 1
82 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMYyITaMU 1
83 Urenue rpa)uKoB peaibHBIX 3aBUCUMOCTEH 1
84 Urenue rpa)MKkoB peaibHbIX 3aBUCUMOCTEH 1
85 [Tonsitue GyHKIIN 1
86 I'padux GpyHKIIN 1
87 CaoiicTBa GyHKITUH 1
88 CaoiicTBa pyHKINI 1
89 Jluneitnas Gynkuus 1
90 Jlunelinas GyHKIUSA 1
91 [Toctpoenue rpaduka TuHEIHON HYHKIIUU 1
92 [Toctpoenwne rpaduka TMHEHHOH QyHKIIH 1
93 I'paduk pynkumu y =[x| 1
94 I'padux pynkumm y =[x| 1
95 KonrtponbHas padora no reme "KoopannaTsl 1 rpaduku. 1
Oynknuu" / Beepoccuiickas npoBepoyHas padbora
96 Hrorosas koHTpoJbHasA pabora / Becepoccuiickast mpoBepouHas 1
pabota
97 [ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 1
000011eHe 3HAaHUH
08 [ToBTOpEHNE OCHOBHBIX MOHATUI M METOJIOB Kypca 7 Kiacca, 1
000011eHNe 3HAaHUH
99 [ToBTOpEHNE OCHOBHBIX MOHATUN M METOJIOB Kypca 7 Kiacca, 1
0000111eHNe 3HaHU I
100 [ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 1

000011IeHNE 3HAHUN




101 IToBTOpEHME OCHOBHBIX IIOHATHI U METOJOB Kypca 7 Kiacca, 1
000011eHNE 3HAHUNA
102 IToBTOpEHME OCHOBHBIX IIOHATHM U METOJOB Kypca 7 Kiacca, 1
00001IeHNe 3HaHU I
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KUIACC

Ne ni/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

Jdara nzyyenus

KBanpaTHblii KOpeHb U3 YHCIIa

[TonsiTre 06 UppaLIOHAILHOM YHUCIIE

JlecaTHUHBIE TPUOJIMKESHUST UPPALMOHATBHBIX YHCEIT

HCCSITI/I‘-IHHG HpI/I6J'II/I)KCHI/I${ HppaliOHAJIBbHBIX YHCCII

JlelicTBUTENbHBIC YKCIIA

CpaBHeHI/IC HeﬁCTBHTCHLHBIX YHCCII

CpaBHeHHE IEWCTBUTEIIBHBIX YHCEIT

ApudmeTndeckuii KBaJpaTHbIN KOPECHb

O© 00 N O 0ol bk WwWIN -

=
o

VYpaBHeHue Buaa x* = a

CoiicTBa apudmMeTndecKux KBaApaTHBIX KOpHEH

-
-

12

13

CaoiicTBa apuMeTnyecKux KBaJpaTHBIX KOpHEN

Hpeo6pa30BaHHe YHUCJIOBBIX B]':»Ipa)KeHHﬁ, COACPpIKAIINUX
KBaApPATHLIC KOPHU

Hpeo6pa30BaHHe YHUCJIOBBIX Bpra)KeHHﬁ, COZACPpKaInX
KBaApPATHLIC KOPHU

R i R R R R = S ==

-

14

15

16

[IpeoOpa3oBaHre YMCIOBBIX BBIPAXKEHUN, COEPIKAIINX
KBaJpaTHbIC KOPHU

Hpeo6pa303aHHe YHUCIO0BBIX BBIpa)KeHHﬁ, COACpIKAIINUX
KBaApPAaTHLIC KOPHU

CremneHs ¢ T CJIBIM ITOKAa3aTCJIICM

17

CrannmapTHas 3anuck yncia. Pasmeps 00bEeKTOB
OKpY’Karomero Mupa (0T dJIeMEHTaPHBIX YaCTHIL 10




KOCMHUYECKHX 00BEKTOB), UTMTEITLHOCTh MPOIECCOB B
OKpY>KaloIlleM MUupe

18 CBoiicTBa CTENIEHH C II€JIBIM MTOKa3aTelIeM 1
19 CBOIACTBA CTETICHU C IICJIBIM TTOKa3aTelIeM 1
20 CBo¥iCTBa CTETICHH C IIEJIBIM ITOKa3aTelIeM 1
21 CBOIACTBA CTETICHU C IICJIBIM TTOKa3aTelIeM 1
22 CBoiicTBa CTENIEHH C II€JIBIM MTOKa3aTelIeM 1
23 KBanparupiii TpEXxuaeH 1
24 KBanpathslii TpéxusieH 1
25 Pa3noxxeHue kBaJipaTHOTO TPEXUIECHA HA MHOKUTEIH 1
26 Paznoxenne KBagpaTHOTO TpEXUIEHA HA MHOKHUTEIN 1
97 KontponbHas padota mo temam "KBajgpaTHbie KOpHH. 1
Crenenu. KBagpatHslii Tpexuien"
28 Anrebpandeckas 1po0b 1
29 JlommycTHMEBIe 3HAYCHUS TIEPEMEHHBIX, BXOJISAIINX B 1
anredpanvecKue BEIPAKECHUS
30 JlomycTuMble 3HAYEHUS TTIEPEMEHHBIX, BXOISIINX B 1
anredbpanvecKie BoIPaKEeHUs
31 OcHOBHOE CBOMCTBO aJireOpanydeckoi 1podu 1
32 Coxkpatienue apobeit 1
33 Coxparenue apobeit 1
34 Coxparienue apo0oeit 1
35 Crnosxenue, BBIYUTaHHUE, YMHOKEHHUE U JICJICHHE 1
anreOpandeckux Apooeit
36 CrnoxeHue, BEIYUTAHUE, YMHOKECHHUE U JICTICHHE 1

anredpandeckux apooeit




CJ'IO)KGHI/IC, BBIYUTAHUC, YMHOKCHUEC U ACIICHUC

37 . 1
anredpandecKux apooei

38 CrnoxeHue, BBIYUTAaHUE, YMHOKCHHE U JICTICHUE 1
anreOpandecKux Apooeit

39 IIpeoOpa3oBaHue BbIpaXEHUMH, COACPIKALIMX alredpandeckue 1
npodu

40 [IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAINX alTreOpandecKue 1
npodu

41 [IpeoOpa3oBanue BEIpAKEHHIA, COACPIKAIINX alTeOpandecKre 1
npobu

42 KontponbHas padota nmo teme "Anredpandeckas 1poos" 1

43 KBanpaTtHoe ypaBHEeHUE 1

44 Henonnoe kBagpaTHOE ypaBHEHUE 1

45 Hemnonnoe kBagpatHoe ypaBHEHUE 1

46 dopmysa KOpHEH KBapaTHOTO ypaBHEHUS 1

47 dopMyna KOpHEW KBapaTHOTO YpaBHEHUS 1

48 dopmysa KOpHEH KBapaTHOTO ypaBHEHUS 1

49 Teopema Buera 1

50 Teopema Buera 1

51 Pemienue ypaBHeHUH, CBOASIINXCS K KB IpaTHBIM 1

52 Pemienue ypaBHeHM, CBOIAIINUXCSA K KBaPaTHBIM 1

53 [Ipocreiime ApoOHO-pallMOHATIbHbBIE YPaBHEHUS 1

o4 [Ipocreiimme qpoObHO-palOHAIbHBIE YpaBHEHUS 1

55 Perienue TeKCTOBBIX 3a]1au C MOMOIIBIO KBaIPaTHBIX 1
ypaBHEHUU

56 Penrenne TekCcTOBBIX 337124 C MOMOIIBIO KBAIPATHBIX 1

YpaBHEHU




o7 Konrponbnas padora no reme "KBanparusie ypaBHeHus" 1

58 JIuHeltHOE ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU, €ro rpaduk, 1
MIPUMEPHI pEIICHUS] YPAaBHEHUH B LIEJBIX YHCITAX

59 JIuHeltHOE ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU, €ro rpaduk, 1
IIPUMEPHI PEIIEHUs] YPAaBHEHUH B LIEJIBIX YHCIIAX

60 JluneliHoe ypaBHEHHUE C IBYMs IEPEMEHHBIMH, €T0 rpaduk, 1
MIPUMEPHI pEIICHUS] YPaBHEHUH B LEJbIX YACIAX

61 Pemienue cuctem JBYX JIMHEHHBIX YpaBHEHUH C IBYyMs 1
MIEPEMEHHBIMH

62 Pemienue cuctem NBYX JTMHEHHBIX YpaBHEHUH C ABYMs 1
NIEPEMEHHBIMU

63 Pemenne cucreM NByX JIMHEWHBIX YPAaBHEHUH C JBYMS 1
MIEPEMEHHBIMH

64 [Tpumeps! perieHust CUCTEM HEJIMHEHHbIX ypaBHEHUH C IByMs 1
MIEPEMEHHBIMH

65 [Tpumeps! pereHust CUCTeM HEJIMHEHHBIX ypaBHEHUH C IByMs 1
NEPEMEHHBIMU
I'paduueckas mHTEpIIpETAINS YPaBHEHHS C ABYMS

66 MEPEMEHHBIMH U CHCTEM JIMHEHHBIX YPaBHEHUH C ABYMS 1
MIepEMEHHBIMH
I'paduueckas MHTEpIIpeTaLUs YpaBHEHHS C ABYMS

67 MIEPEMEHHBIMH U CHCTEM JINHEHHBIX YPaBHEHUH C IBYMS 1
MIepEMEHHBIMH

68 Perienue TeKCTOBBIX 33Jau C MOMOIIIBIO CUCTEM ypaBHEHUH 1

69 Penrenne TekCcTOBBIX 33724 C MOMOIIBIO CUCTEM ypaBHEHUH 1

70 Perienue TeKCTOBBIX 337a4 C MOMOIIBIO CUCTEM ypaBHEHUH 1

71 UucnoBble HEPABEHCTBA U X CBOMCTBA 1




72 UucnoBble HEPABEHCTBA U UX CBOMCTBA 1

73 HepaBeHcTBO ¢ 0/1HOM TTepeMEHHOM 1

74 JInHelHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM U UX PEILICHUE 1

75 JInHelHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM U UX PEILICHUE 1

76 JIuneliHbIC HEPABEHCTBA C OJTHON NIEPEMEHHOM U UX PEIICHUE 1

77 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX 1
pelieHue

78 CucreMpl TMHEMHBIX HEPABEHCTB C OJIHON MIEPEMEHHON U UX 1
peleHue

79 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX 1
peleHue

80 N300pakeHne pemeHus JTMHEHHOTO HEPAaBEHCTBA U MX CHCTEM 1
Ha YUCJIOBOM IIPSAMOM

81 N300pakeHue peleHus JMHEHHOr0 HEpaBEHCTBA U UX CHCTEM 1
HA YHCIIOBOU MPSIMOM

82 KonTponbHas padora no temam "HepasencrBa. CucreMsl 1
ypaBHeHU"

83 [Monsatne GyHKIINU 1

84 OO6nacTh ornpeieieHUs] 1 MHOXKECTBO 3HaUCHUH (QyHKIMU 1

85 CriocoOb1 3aanust pyHKITHIA 1

86 I'paduk pynkumm 1

87 CsoiicTBa QyHKINH, UX 0TOOpa)keHue Ha rpaduke 1

88 UYrenue u noctpoeHue rpapukoB GyHKIUN 1

89 [Ipumeps! rpadukoB yHKIIHM, OTpaXkarolUX pealbHble 1
MIPOLIECCHI

90 DyHKIUY, OMUCHIBAIOLINE MTPSIMYIO 1 0OpaTHYIO 1

IMPONMOPHHUOHATIBHBIC 3aBUCUMOCTH, UX l"pa(i)I/IKI/I




91 I'umep6ona

92 I'unep6ona

93 I'padux pynkuum y = x?

94 OyHKIMH Uy =X3,y =X,y =VX, Y = [x|; rpapuueckoe pemienne 1
YpaBHEHHI U CUCTEM YPaBHCHHIA
[ToBTOpEHNE OCHOBHBIX MOHSATUIA U METOJIOB KYpCOB 7 1 8

95 KJIaccOB, 000011eHue 3HaHui / Becepoccuiickas mpoBepovHast 1
paborta

96 Hrorosas koHTpONbHAs paboTa / Beepoccuiickas mpoBepodHast 1
pabora

97 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 1
KJIaccoB, 00001IeHNe 3HAHNH

08 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB KypcoB 7 U 8 1
KjaccoB, 00001IeH e 3HaHUH

99 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 1
KJaccoB, 0000IIeHe 3HAHUH

100 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB KypcoB 7 U 8 1
KJIaCCOB, 0000IIIeHNE 3HAHUN

101 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB KypcoB 7 U 8 1
KJaccoB, 00001IeHe 3HAHUH

102 [ToBTOpEeHNE OCHOBHBIX MOHATHI U METOZIOB KYpCOB 7 U 8 1
KJaccoB, 00001IeHe 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KUIIACC

Ne ni/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

Jdara nzyyenus

ParnmonanbsHble yncia, HppalMoHaIbHbIE YUCIIa, KOHEUHbIC U
OECKOHEUYHBIC ACCATUYHBIC IPOOH

MHoXecTBO I[CﬁCTBPITCJ'IBHI)IX YHUCCII, ,HCfICTBHTCJ'IBHBIG qucia
KaK OE€CKOHEUHBIE JCCATUYHBIC ,Z[pOGI/I

B3anMHO 01HO3HAaYHOE COOTBETCTBUE MEXKITY MHOKECTBOM
JEHCTBUTENBHBIX YHUCET U MHOYKECTBOM TOUEK KOOPIUHATHOMN
MpAMOit

CpaBHeHUE IEHCTBUTEBHBIX YUCEIl, apu(MeTHIeCKue
JNIEUCTBUS C NEUCTBUTECILHEIMY YHUCIIAMUA

HpI/I6J'II/I)KéHHOC 3HAa4YCHUC BCINYHMHbBI, TOYHOCTH HpI/I6HI/I)KeHI/I$I

Oxpyrienue ynucen

OxpyrieHne uncen

© 00 N o O

[Ipukuaka v OLIEHKa pe3ybTaTOB BEIYMCICHUN

HpI/IKI/II[Ka " OLICHKA pE3yJIbTAaTOB BBIYHCIICHUI

S

JInneliHoe ypaBHeHuMe. Pelienne ypaBHEHUH, CBOAAIIMXCS K
JIMHEWHBIM

11

12

JInneliHoe ypaBHeHuMe. Pelienne ypaBHeHUH, CBOAAIIMXCS K
JINHEHBIM

KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHHM, CBOASIINXCS K
KBaJIpaTHBIM

13

KBanpatHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOASIIUXCS K
KBaJIpaTHBIM

14

bukBanpaTHbie ypaBHEHUS




15 bukBanpaTHbie ypaBHEHUs 1

16 [Ipumepsl penieHust ypaBHEHHUM TPETheH U YETBEPTOM 1
CTEIEHEN Pa3JI0KEHUEM HA MHOXKUTEIIN

17 [Ipumepsl penieHust ypaBHEHHUM TPETheH U YETBEPTOM 1
CTENeHEe! pa3ioKEeHHEeM Ha MHOKUTEIH

18 Pemenue 1poOHO-paiOHANIBHBIX YpaBHEHHH 1

19 Pemenue npoOHO-paliMoOHaIBHBIX YPaBHEHUIH 1

20 Pemenue TeKCTOBBIX 3aa4 alnredpandeckuM METOJ0M 1

21 Pemrenne TeKCTOBBIX 3a1a4 aJireOpandecKiuM METOJIOM 1

22 Perrenne TeKCTOBBIX 3a71a4 alNreOpandyecKuM METOJIOM 1

23 KonTponbhas pabota no Teme "YpaBHEHUS C OJTHOM 1
nepeMeHHon"

24 VYpaBHeHHE ¢ ABYMS MIEPEMEHHBIMH U €ro rpaduk

25 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU H €ro rpaduk

26 Cucrema IByX TUHEHHBIX YPaBHEHHH C ABYMS IEPEMEHHBIMU U 1
e€ peuieHue

97 Cucrema IByX TUHEHHBIX YPAaBHCHHM C ABYMS TIEPEMECHHBIMHU U 1
€€ pelieHne

08 Cucrema IByX TUHEHHBIX YPaBHEHHH ¢ ABYMS IEPEMEHHBIMU U 1
€€ pelieHne

29 Cucrema IByX TUHEHHBIX YPaBHEHHH C ABYMS IEPEMEHHBIMU U 1
e€ peleHue

30 Pemenue cucrem AByX ypaBHEHU, OJJHO U3 KOTOPBIX 1
JTMHEWHOE, a IPYroe — BTOPOH CTEMEHH

31 Pemenne cuctem IByX ypaBHEHHI, OJTHO U3 KOTOPHIX 1

JUHEIHOE, a Ipyroe — BTOPOU cTeneHu




Pemenue cucreM nByX ypaBHEHHM, OHO U3 KOTOPBIX

32 JIMHEHOE, a IPyroe — BTOPOM CTEIEHU 1
33 Pemenue cucreM nByX ypaBHEHHU, OHO U3 KOTOPBIX 1
JMHEWHOE, a IPYyroe — BTOPOM CTENEHH
34 I'paduueckas MHTEpIIpeTALUs CUCTEMbI YPaBHEHUI ¢ ABYMs 1
[IEPEMEHHBIMU
35 Pemenne TeKCTOBBIX 33729 aNreOpandeckuM crocooom 1
36 Pemrenne TekCTOBBIX 33724 anreOpandecKuM CriocoooM 1
37 KonTponbnas padota no teme "Cucremsl ypaBHEHUN" 1
38 YwucioBble HEPABEHCTBA U UX CBOMCTBA 1
39 YwucoBble HEPABEHCTBA U UX CBOMCTBA 1
40 JluneiiHble HEpaBEHCTBA C OJJHOM MIEPEMEHHOM U UX PELICHUE 1
41 JluHeliHbple HepaBEHCTBA C OJHOI EPEeMEHHON U UX pelleHue 1
42 JInHeliHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOM U UX PEILICHHE 1
43 CucTeMbl TMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM U UX 1
peleHue
44 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U X 1
pereHne
45 CucTeMbl TMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM U UX 1
pereHue
46 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE 1
47 KBagpaTHble HEpaBEHCTBA U UX pEILLIEHUE 1
48 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE 1
49 KBagpaTHble HEpaBEHCTBA U UX pELLIEHUE 1
50 KBanpaTHble HEpaBEHCTBA U UX PEILIEHUE 1
51 I'paduueckas mHTEpIIpETAIINS HEPABEHCTB M CUCTEM 1

HCPaBCHCTB C ABYMA INICPEMEHHBIMU




I'paduueckas MHTEpIIPETAIIUS HEPABEHCTB M CUCTEM

52 HEPaBEHCTB C IBYMs [IEpEMEHHBIMU 1

53 KonTponbHas pabora o Teme "HepaBencraa" 1

54 KBagparnunas gynkius, e€ rpaduk 1 CBOMCTBA 1

55 KBagparuunas ¢pynkuus, e€ rpaguk u cBOicTBa 1

56 KBagparnunas gynkius, e€ rpaduk 1 CBOMCTBA 1

57 [Tapaboa, KOOpaAUHATHI BEPIIUHBI TApaOOIIbl, 0OCb CAMMETPUU 1
napaboJTbl

58 ITapaboina, KoOOpAUHAThI BEPILINHBI TapaboJIbl, 0Cb CAMMETPUU 1
napadoJIbI

59 ITapabona, KoOOpAUHAThI BEPILIKMHBI TapaboJIbl, 0Cb CAMMETPUU 1
mapadoJIbI

60 [Tapabo:a, KOOpIUHATHI BEPIINHBI TApaOOIIbl, 0OCb CAMMETPHU 1
napaboJTbl

61 [Tapabo:na, KoOpAUHAThI BEPIINHBI TapaboJIbl, 0Cb CAMMETPUU 1
napaboIibl

62 [Tapabosna, KOOpAUHATHI BEPIINHBI TApaboIIbl, 0Cb CHMMETPHH 1
napaboIIbl

63 I'paduku pynkamit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, 1
y=I|

64 I'padpuxu Gynkmmit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, 1
y=Ix|

65 I'paduku pynkmmit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, 1
y=Ix]

66 I'paduku dynkmmit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, 1

y=x|




I'paduxm Gynxmuii: y = kx, y = kx + b, y=k/x, y=x>, y=vx,

67
y=I|

68 I'paduku pynkuuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx,
y=N|

69 Kontponbnas padota no teme "dynkiun"

70 [ToHsATHE YNCIIOBOM TOCIIEI0BATEILHOCTH

71 3aaHue MocaeA0BaTeIbHOCTH PEKYPPEHTHON (HhOPMYJIION 1
¢bopmyIo#t N-To wieHa

72 Apudmernaeckast 1 reoMeTpUIECKast IPOTrPecCuu

73 Apudmerrdeckas ¥ TeOMETpUIECKas TPOTPECCUU

74 ®opmyiibl N-ro 4ieHa apupMETHIECKO U reOMEeTpUUECKON
IIporpeccuii, CyMMbI IEPBBIX N YICHOB

75 ®opmyitel N-ro wieHa apupMETHIECKON U TEOMETPHUECKON
[IPOrpeccuii, CyMMBI IIEPBBIX N YIECHOB

76 ®opmyiiel N-ro 4jeHa apupMeTHIECKON U TeOMEeTpHUECKON
IIPOrpeCcCUii, CyMMBI IIEPBBIX N YIEHOB

77 ®opmyiiel N-ro 4jeHa apupMeTHIECKON U TeOMEeTpHUECKON
IIPOrpeCcCUii, CyMMBI IIEPBBIX N YIEHOB

78 ®opmyIbl N-ro wieHa apuPpMETUUECKOl 1 FeOMETPUUECKOMN
MIPOrpeccuii, CyMMBI MIEPBBIX N YIECHOB

79 N300pakeHne 4wieHOB apu(PMETHIECKON U TeOMETpHUYECKON
IIPOrpeccuil TOYKaMu Ha KOOPIANHATHON INIOCKOCTH

80 N300paxeHne 4ieHOB apupMETUUECKON U TeOMETPUUECKOI
IIPOrpeccuil TOYKaMu Ha KOOPINHATHON INIOCKOCTH

81 JIMHENHBIN ¥ SKCIOHEHIMAIBHBIA POCT

82 CnoskHbIE TPOLIEHTHI

83 Cr0XHBIE TTPOIIEHTHI




84

KonrponsHas padora o teme "Yucnossie
OCJIEN0BATEILHOCTH"

85

86

87

[ToBTOpEeHME, 00600IIIEHNE U cUCTEMAaTH3alUs 3HAHWH. 3aIuCh,
CpaBHCHHC, HeﬁCTBHﬂ C I[eﬁCTBHTeHBHBIMPI qHucCJiaMH, Y1 CJIOBada
psimMast

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AINS 3HAHHM.
[IporieHThI, OTHOIICHHUS, TPOTIOPITUN

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHHM.
Oxpyrienue, npuOIKeHue, OleHKa

88

89

90

[ToBTOpenue, 0000IeHNE U cUCTeMaTH3alMs 3HaHui. Perenne
TEKCTOBBIX 33J1a4 apU(PMETUIECKIM CIIOCOOOM

IToBTOpenue, 00o0IIEHNE U cUcTeMaTH3alMs 3HaHui. Perenne
TEKCTOBBIX 3aj]au apu(PMETUYECKHM CIIOCOOOM
[ToBTOpenue, 0000IIeHNE U cUCTeMaTH3aIMs 3HaHui. Pernenne
TEKCTOBBIX 3aJ1au apU(PMETUYECKHM CIIOCOOOM

91

92

93

94

[ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIINS 3HAHUM.
[TpeobOpazoBanue anredpanuyeckux BeIPAKEHUH, TOMYCTUMBIE
3HAYCHUSA

[ToBTOpEeHme, 06001IeHNE U CUCTEMAaTH3AIUs 3HAHUH.
[TpeobOpazoBanue anredpandeckux BoIpAKEHUH, TOMYCTHMBIE
3HAYCHUSA

[ToBTOpenue, 0000IIeHNE U cUCTeMaTH3als 3HaHU.
IIpeoOpa3oBanue anredpanveckux BHIPAXKEHUH, TOYCTUMBbIE
3HA4YEHUs

[ToBTOpeHme, 0000IIEHNE U CUCTEMATU3AIINS 3HAHUM.

IIpeoOpa3oBanue anredpanveckux BBHIPAKEHUH, TOTyCTUMBIE
3HA4YeHUs




95 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3aIUs 3HAHUI. 1
DYHKIIUU: TOCTPOCHHUE, CBOMCTBA N3yYEHHBIX (PYHKITUI

9% [ToBTrOpenue, 0000IIeHNE U CUCTEMATH3AIHUs 3HAHUI. 1
OyHKIUH: TOCTPOEHUE, CBOUCTBA U3YYEHHBIX (YHKUIUH

97 [ToBTOpeHue, 06001IeHNE U cUCTEMAaTH3aIUs 3HAHUH. 1
DYHKIIUU: TOCTPOCHHUE, CBOMCTBA N3yYEHHBIX (PYHKITUI

08 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUH. 1
OYHKIMH: TOCTPOCHHE, CBOMCTBA U3YUCHHBIX (DYHKIIMIA

99 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS 3HAHUH. 1
I'paduueckoe penieHne ypaBHEHUN M UX CUCTEM

100 [ToBTOpEeHue, 06001IeHNE U CHUCTEMATH3AIUs 3HAHUH. 1
I'paduueckoe penieHne ypaBHEHUN U UX CHCTEM

101 Wrorosas KoHTpoJIbHAsI paboTa 1

102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 BoemonusaTe, coyeras  yCTHbIE M NHCbMEHHBIE  MPUEMBL,
' apudMeTHIeCKue NEHCTBUA C pallHOHAIBHBIMU YHACITAMHU
HaxomuTe  3HA4YeHHWS  YWCIOBBIX  BBIPQKECHUH,  MPUMEHSTH
1.2 pPa3HOO0Opa3HbIC CIIOCOOBI ¥ TPUEMBI BBIYMCIICHUS 3HAUCHUH JPOOHBIX
BBIPKEHUH, COoZIepKAUX OOBIKHOBEHHBIE U JIECATUYHBIE pOoOH
[lepexonuTs OT oOAHON (QoOpMBI 3amMcH 4YHCEl K Jpyroi
13 (mpeobpa3oBbIBaTh  JIECATHUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOBb)
1.4 CpaBHUBATH U YIOPSAIOUYNBATH PAIIMOHAIBHBIE YUCIIA
15 OKpyrnaTh uncia
BBIMONHATE MPUKHUIKY W OIEHKY pe3yiibTaTa BBIUYMCICHUH, OLEHKY
1.6 3HQUEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATE JOEUCTBUS €O
CTETICHSIMU C HAaTYpaJIbHBIMH MTOKAa3aTeISIMH
17 [TpuMeHATh TpPHU3HAKH ACTMMOCTH, pa3JIOKEHHEe Ha MHOXHUTEIH
' HATypaJIbHBIX YUCEIl
Pemate  MpakTUKO-OPHEHTHUPOBAHHbIE 33Ja4yH, CBS3aHHbIE C
OTHOIICHWEM  BEJIWYHMH,  NPOMOPIHMOHATIBHOCTEIO  BEJHYMH,
1.8 NPOLIEHTaMH, HHTEPIPETHPOBATH PE3yJAbTaThl pEIICHHUs 3agad C
y4€TOM OrpaHHYEHHH, CBSI3aHHBIX CO CBOHCTBAMHU PaCCMaTPHBAEMBIX
00BEKTOB
2 AnrebpanuecKue BHIPAKCHUS
21 Hcnonp3oBath anreOpanyeckyrd TEPMHHOJIOTHIO U CHUMBOJHKY,
' IPUMEHSATH €€ B IMPOLIECCe OCBOCHHS yUeOHOT0 MaTepuana




Haxonute 3HayeHuss OYKBEHHBIX BBIPQKECHUH TMpH 3aJaHHBIX

22 3HAYEHUSX [IEPEMEHHBIX
23 BeinonuATe npeoOpa3oBaHMsl LENOr0 BBIPAXKEHHS B MHOTIOWICH
' NPUBEJICHUEM MOAO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBIIIONIHATE YMHOKEHUE OJTHOWICHA HA MHOTOWIEH U MHOTO4JIEHA Ha
2.4 MHOI'OWIEH, IPUMEHATh (OpMysbl KBajpaTa CyMMbl M KBajpaTa
pazHoCTH
OcCylIecTBISATh  pa3jOKEHUE MHOTOWIEHOB HA MHOXUTEIH C
2.5 IIOMOILBIO BEIHECEHUS 32 CKOOKH OOIIEro MHOXKHTEIS, TPYIIUPOBKH
CJIaraeMbIX, MPUMEHEHUS (POPMYIT COKpPAIIEHHOTO YMHOXKECHHS
26 [TpumensTh NpeoOpa3zoBaHUS MHOTOWIECHOB JJIsl PEIICHUS Pa3IUNYHbIX
' 3aJla4 U3 MaTEMaTUKH, CMEXKHBIX [TPEIMETOB, U3 peallbHON IPAKTUKHU
27 Hcnonbs30BaTh CBOMCTBA CTENEHEW C HAaTYpPaJbHBIMU ITOKA3ATEISIMU
' JUIs IpeoOpa30BaHuUs BbIPAXKEHUN
3 VYpaBHEHUSI U HEPABEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, NPUMEHSA
3.1 IIpaBUJjIa MEPEX0aa OT UCXOHOTO YPABHEHMS K PAaBHOCUIIBHOMY EMY.
ITpoBepsTh, SABIAETCS JIM YUCIIO KOPHEM YpaBHEHUS
3.9 [TpumensaTs rpaduyeckue METOAbl TNPU PEIIEHUH JHHEHHBIX
' YPAaBHEHUH U UX CUCTEM
33 [TonGupate mnpuMmepbl Map YHUCEd, SBISIOUIMXCA PpELICHUEM
' JIMHENHOIO ypaBHEHUS C IBYMS IIEPEMEHHBIMU
CtpouTh B KOOPAMHATHOM MIOCKOCTH rpaUK JIMHEHHOTO ypaBHEHUS
3.4 C IByMsl IEPEMEHHBIMU; TOJIb3YACh I'PaUKOM, IPUBOAUTH IPUMEPHI
pellIeHus ypaBHEHUs
35 Pemate cucTteMbl JIByX JIMHEWHBIX YpPaBHEHMM C  JByMS
' NEPEMEHHBIMH, B TOM UYHUCIIE TpaduyecKu
CocraBisTh 1 penaTh JUHEMHOE YPaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHHIA IO YCIIOBHIO 3a/Ia4H, HMHTEPIPETHPOBATH B COOTBETCTBUHU
C KOHTEKCTOM 3aJ1a4M MOJIyYE€HHBIN pe3yJabTaT
4 Koopaunate! u rpadguku. OyHKIINN
N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOLIHE
4.1 3aJJaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, MHTCPBAJBI, 3alMChIBATh

YU CJIOBBIC TPOMCIKYTKH HA aJII‘66paI/I‘-IeCKOM SA3BIKC




42 OTrmeuyatb B KOODAMHATHOM IUIOCKOCTH TOYKHM 110 33JaHHBIM
' KOOpJMHATaM
43 Crtpouts rpaduku JIuHEHHBIX QyHKIMH. CTpouTh rpadux GyHKIuu y
| =[]
OnwuceIBaTh ¢ MOMOIBIO (DYHKIIMI W3BECTHBIC 3aBUCHMOCTH MEXKILY
4.4 BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSIHHE, LIEHY, KOJHUYECTBO,
CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI
4.5 HaxonuTh 3HaueHne (yHKIIMK IO 3HAYCHUIO €€ apryMeHTa
[Tonumate rpaduyeckuii cnoco® TPEACTABICHHUS W aHAJIHM3a
4.6 uH(popMaIMK, HW3BJICKAaTh M HHTEPIPETUPOBATH WH(OOpPMAIUIO W3
rpaMKOB peabHBIX MPOIECCOB M 3aBUCUMOCTEH
8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI OCBOCHHS OCHOBHOI
NpOBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabTara
1 Uucna u BBIYUCIECHUS
Hcnonp30BaTh  HavaJbHBIE  NPEACTABICHHS O  MHOXECTBE
11 JEMCTBUTENBHBIX YUCEN JUIsl CPABHEHUS, OKPYTJICHHS U BBIYMCIICHUH,
' n300pakaTh JEHCTBUTENBHBIE YHCIIAa TOYKAMH HAa KOOPIWHATHOM
IpsAMOi
[TpuMeHsATs TOHATHE apU(PMETUYECKOrO KBaJpaTHOTO KOpPHS,
1o HAXOJUTh KBAJIPaTHbIE KOPHH, WCIIOJIB3YS TPH HEOOXOTUMOCTH
' KaJIbKYJISATOD, BBINOJIHATh npeoOpa3oBaHus BBIpa)KEHU,
CoJIep KaIX KBaJpaTHbIE KOPHH, UCTIONB3Ys CBOWCTBA KOPHEH
13 Hcnonp30BaTe 3amucyd OONBIIMX M MANBIX YHCEN C ITOMOIIBIO
' JeCATUYHBIX ApoOeil u crenenei yncna 10
2 AnrebpanuecKue BhIpAXKEHUS
[TpuMeHSTh TIOHSATHE CTENEHH C IIeTBIM ITOKa3aTeleM, BBITIOIHSTH
2.1 npeoOpa3oBaHusl BBIPAKEHUN, COJAEPKAIIMX CTEMEHU C LENbIM
MoKa3areyieM




2.2

BBIMONHATE  TOXIECTBEHHBIE MPe0oOpa30BaHUS  palMOHAIBHBIX
BBIDQXCHUM Ha OCHOBE IIpaBWJI JCWCTBUM HAJ MHOTOWIECHAMH U

anreOpanyecKuMHu ApoOsMu

2.3

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

2.4

3.1

3.2

3.3

[TpuMeHsTH TpeoOpa3zoBaHusl BRIPAKEHHUH Il PEHICHUS PAa3THYIHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEKHBIX [IPEIMETOB, U3 PEalbHON MPAKTHKU
VYpaBHEHUS U HEPABEHCTBA

Pemrats HHHeﬁHBIe, KBaJpaTHbIC YpaBHCHHUA W palHlOHAJIBHBIC
YpaBHCHU:A, CBOAAIIUCCA K HUM, CUCTEMbBI IBYX ypaBHeHI/Iﬁ C IBYyMs

MNEPEMCHHBIMU

[IpoBOaNUTE NPOCTEHIINE WCCIECIOBAHUS YPAaBHEHUHM M CHUCTEM
YpaBHEHMH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUYEeCKUX
IpeJIcTaBIeHUN (yCTaHaBJIUBATh, UMEET JIU YPAaBHEHHE WM CHCTEMA

ypaBHeHI/Iﬁ pemcHusa, €CJIiu UMCECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cioBecHOW (OpPMYIMpPOBKM 3amauu K €&
anredpandecko MOJENU C MOMOIIbIO COCTaBICHUS YpaBHEHUS WU
CUCTEMBl YPAaBHEHMH, WHTEPIPETUPOBATE B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJYyYECHHBIN pe3yJIbTaT

3.4

4.1

4.2

[IpuMeHsITh CBOMCTBA YHCIIOBBIX HEPABEHCTB J[UId CPaBHEHMS,
OLICHKH, pelIaTh JIMHEHHbIE HEPABEHCTBA C OJHOW IEPEMEHHON U UX
CUCTEMBI, 1aBaTh I'pauueCKyI0 NIUTIOCTPALIMI0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMbBI HEPABEHCTB

OyHKIMU

[ToHuMaTh W HCMONB30BaTh (PYHKUMOHAIbHBIE TMOHATHS M SI3BIK
(TepMHUHBI, CUMBOJHMYECKHE O003HA4YEeHHMs), OINpEAessATh 3HAuUEHHE
(YHKLIMU 110 3HaYEHUIO apryMeHTa, ONpeAessTh CBOUCTBA (DYHKIMU
o e€ rpauky

CrtpouTth rpauku 1eMeHTapHbIX GYHKIUN BUA:

y=k/x

, Y =X%, ¥y = X3, Y = [X|, onuChIBaTh CBOWCTBA YMCIOBOIH (QyHKIMHU 1O €€
rpaduxy

9 KVIACC




Koxa

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0OCBOCHUSN OCHOBHOM

NpoBepPsSIEMOro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yjabTrara
1 Yucna u BBIYUCIEHUS
11 CpaBHUMBaATh U yNOPSAAOYMBATH PALMOHAIBHBIE U HpPpPAlMOHAIbHbBIC
' qucia
BrimonusaTe apudmeTrueckue 1eHCTBUS ¢ palliOHAIbHBIMU YUCIIAMU,
1.2 couyerasi yCTHbIE U TMCbMEHHbIE IPUEMBI, BBITIOJIHATH BBIYMCIICHHUS C
UpPpaLMOHATILHBIMU YU CIIAMU
13 Haxonuth 3HaueHus cTeneHei ¢ UeabIMM MOKa3aTeli MU U KOpHEH,
' BBIUMCIIATH 3HAUEHUS YUCIIOBBIX BhIPAXKEHUN
14 OKpyrnaTh  ACHCTBUTEIBHBIE  YHUCIA, BBINOJIHATH  HPUKUIKY
' pe3yJibTaTa BBIYUCIIEHUH, OLIEHKY YHCIOBBIX BBIPAKEHUN
2 VYpaBHEHUs U HEPABEHCTBA
”1 Pemarp nuHelHble W KBaJpaTHbIE ypaBHEHUS, YpaBHEHUS,
' CBOJIAIIMECS K HUM, NTpOCTeine [poOHO-paliMoHaIbHbIE YpaBHEHUS
Pemate cucTemsl IByX JJMHEHHBIX YPAaBHEHHM C IBYMS IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHUM, B KOTOPBIX OJJHO YPAaBHEHHE HE SBJIAETCS
JIMHEVUHBIM
Pemate TekCTOBBIE 3a7aUM AIreOpandecKuM CIIOCOOOM C TTOMOIIIBIO
2.3 COCTaBJICHUS! YPAaBHEHMs WJIM CHUCTEMBI JBYX YPaBHEHHMH C JByMs
NIEPEMEHHBIMU
IIpoBoauTh NPOCTEMIINE HCCIEIOBAaHUS YPAaBHEHUH M CHCTEM
24 yYpaBHEHMH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUYEeCKUX
' Mpe/ICTaBICHUI (HalpuMep, YCTaHABIIMBATh, UMEET JIU YpaBHEHUE
WM CHCTEMA YPaBHEHHH pellIeHus], €ClId UMEET, TO CKOJIbKO)
Pemars nuHENHBIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
2.5 n300paxkaTh pelIeHe HEPaBEHCTB Ha YHCIOBOM MPSIMOIA, 3aITMCHIBAThH
peleHre ¢ MOMOIIbI0 CHMBOJIOB
Pemate cucTemMbl JIMHEWHBIX HEPABEHCTB, CHCTEMBbI HEPABEHCTB,
26 BKJIIOUAIOLIME KBAJIpaTHOE HEPABEHCTBO, H300pakaTh pelIeHue

CHUCTCMbI HCPABCHCTB HA YHCI0BOM HpﬂMOfI, 3alMUCbIBATh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB




2.7

Hcnonbs30BaTh HEPABEHCTBA IIPU PEILICHUM PA3JIMYHBIX 3a1a4

3.1

OyHKIMU

PacriosnaBate  QyHKIMHM ~ W3y4eHHBIX  BuaoB.  IlokasbiBaTh
CXEMAaTHYeCKH pAacIlOJIOKEHHE Ha KOOPAMHATHOM  IUIOCKOCTH
rpapukoB QyHkimii Bunma: y=kx, y=kx+b, y=k/x, y=ax*+bx+c, B
3aBUCHMOCTH OT 3HAYCHUH KOI(PPHUIUCHTOB, ONMUCHIBATH CBOWCTBA

GyHKIMHA

3.2

3.3

3.4

4.1

[Toka3pIBaTh CXEMATHYECKH pACIOJOKEHUE Ha KOOPAUHATHOM
IIOCKOCTH TpadukoB GyHKIMM Buga Y = VX, Y = [X| © onuckIBaTh
CBOICTBa PYyHKIIMIA

Ctpouth M u300paxaTb CXEMAaTHUYECKU TpaUKu KBaJAPATUUYHBIX
GyHKIMI, OMKMCHIBATH CBOWCTBAa KBAAPATUYHBIX (PYHKIHMHA MO HUX
rpadukam

Pacno3naBath KkBagpaTuuHylo (GYHKIUIO MO (Gopmyse, MPUBOIUTH
MpUMephl KBAaJIPpaTUYHBIX (PYHKIHMA U3 peanbHOW KU3HH, (UMKH,
TEOMETPHH

ApudmeTrndeckasi U reOMETpUUECKas MPOrpecCcuu

Pacrio3naBath apu()METHYECKYI0O U TEOMETPHUYECKYIO IMPOrPecCHr

IIPpU pa3HbIX criocobax 3aJaHuA

4.2

4.3

4.4

BBINOMHATE BBIYUCIIEHUS C HCIOJBb30BaHHEM (OpMys N-ro 4ieHa
apu(MeTHUECKONW U FeOMETPUUECKOM MPOrpeccHii, CyMMbI MEPBBIX N
YJIEHOB

N300pakaTb ~ wieHbl  TOCJIEJOBAaTENIbHOCTH  TOYKAMHU  Ha
KOOpPJMHATHOM INIOCKOCTH

Pemats 3am1aun, cBsI3aHHBIE C YHUCIOBBIMU N1OCJIEIOBATEILHOCTSIMH, B

TOM YHCIC 3aJa4yu U3 pCaHLHOﬁ KHU3HHU (C HUCIIOJIB30BaAHHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna u BIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIE, IIEPEX0/] OT OJHON (OpPMBI 3aMUCH
11 npobeit k apyroil. [loHsTHE palMOHaNbHOrO 4YMCia, 3allCh, CPaBHEHUE,
YIOPAJOYMBAHHUE PALMOHAIBHBIX YHCEI
12 Apudmernueckue aeHCTBUS C pallMOHAIBHBIMY YUCIIaMU. Pemienue 3a1ay u3
' peasibHOM MPAaKTUKK HA YacTH, Ha IpOOH
13 CreneHb ¢ HaTypajdbHBIM IIOKa3aTelIeM: ONpeeNieHHe, MpeoOpa3oBaHMe
' BBIpQ)XEHUI Ha OCHOBE ONpPEIEICHNUS, 3aUCh OOIBIINX YHCell
14 [IporeHTHI, 3aITMCh MPOLEHTOB B BUAE ApoOU M IpoOH B BHIE MPOIEHTOB.
' Tpu ocHOBHBIE 3a/1a4u Ha NIPOLIEHTHI, PELICHHE 3a7ad U3 PEAIbHON IPAKTUKHU
e [IpumeHeHHe TPU3HAKOB JEIMMOCTH, pa3JIOKEHWE Ha MHOXHUTEIU
' HaTypaJIbHbIX YHCEI
16 PeanbHble  3aBucMMOCTH, B TOM 4ucile Tpsmas U oOpaTHas
' IIPONOPLIMOHAIIBHOCTH
2 Anrebpanueckue BbIpaKEeHUs
21 IlepemeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAXKEHUSI C IEPEMEHHOM. [lonmycTiMbIe
' 3HAYEHUS IePEMEHHBIX
59 [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (OPMYIHI.
' Brruucnenus mo ¢popmynam
23 [IpeoOpa3oBanre OYKBEHHBIX BBIPDOKEHUH, TOXKJIECTBEHHO paBHbIE
' BBIpKEHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIBHBIM [10Ka3aTEIEM
25 OpnowieHbl 1 MHOrouaeHsl. CreneHs MHOrowieHa. CloeHue, BBIYMTaHNUE,
' YMHO>KE€HUE MHOTOYJIEHOB
@opMynbl  COKpPAIIEHHOTO YMHOXXEHHS: KBaJpaT CyYMMbl W KBajapaT
2.6 pazHoctu. dopmyna pa3HOCTH KBaapaToB. Pa3noxeHne MHOIOWIEHOB Ha
MHOKHUTEIN




3 YpaBHeHUS
31 VYpaBHeHHE, KOpPEHb YpaBHEHHMs, IpaBHia NpPeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCHJIBHOCTb YPaBHEHUN
3.9 JluHeitHOe ypaBHEHHE C OJIHOW MEPEMEHHOM, YMCJIO KOpPHEH JIMHEUHOTro
' YPaBHEHUs, PEIICHNUE JIMHEUHBIX YPAaBHEHUU
33 CocraBiieHne ypaBHEHUH 110 YCIOBHIO 337auu. PerieHrne TEKCTOBBIX 3aau C
' IIOMOUIBIO YPaBHEHUN
3.4 JluneliHoe ypaBHEHHUE C IBYMS IIEPEMEHHBIMH U €T0 TpaduK
Cucrema JByX JMHEHHBIX ypaBHEHUH C JByMs NepeMeHHbIMU. PeeHue
3.5 CHCTEM ypaBHEHHH crioco0oM nojicTaHoBKU. [Ipumeps! penienns TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpaduku. OyHKuun
4.1 Koopaunara Touky Ha mpsmMon
42 Yucnosble IpoMexXyTKH. PaccTosiHue MeK 1y AByMS TOUKaMU KOOPAMHATHOU
' psAMOi
43 [TpsimoyronbHas cucrtema koopauHat, ocu OX u Oy. AGcuucca U opJuHaTa
' TOYKH Ha KOOPJAWHATHOM IJIIOCKOCTH
4 ITpumeps! rpadukoB, 3a1aHHbIX GopMmynamu. UreHne rpauKkoB pealbHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynxuun. CroiicTBa GyHKIMI
4.6 Jluneitnasa pynkuus, e€ rpaduk. I'padux pyHkumm y = [X|
47 I'padnueckoe perieHne JUHEHHBIX YpaBHEHUH U CHUCTEM JIMHEHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna v BBIYUCIIEHUS
11 KBagpatublii kopeHb u3 uncna. IloHsATHE 00 HMppaLMOHATBHOM YHUCIIE.
' JlecaTHUHbIE TPUOJINKEHUS UPPALMOHATIBHBIX YHCEIT
CroiicTBa apuMETHYECKUX KBAJPAaTHBIX KOpPHEH M HMX TMPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUN U BBIUYHCIICHUSIM.
JleiicTBUTENbHBIC YKCTIA




1.3 Crenenb c 11e7IbIM TIOKa3aTeneM u e€ cBoiicTBa. CTaHaapTHas 3aluch YKCiia
2 AnrebpanyuecKue BHIPAKCHHS
91 KBagparuelii  TpEXwieH, pasloKEHUE KBAaJpaTHONO TPEXWIEHA Ha
' MHOXHUTEIHN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
2.4 ParonanbHblie BEIpaKeHUS U UX TpeoOpa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHme, (opMyna KOpHEH KBagpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenne ypaBHeHUH, CBOIAIIMXCS K TUHEHHBIM U KBaJPaTHBIM
3.3 [Ipocreiimme qpoObHO-palliOHANILHBIE YPaBHEHUS
I'padmueckas nuHTEpHIpeTalls ypaBHEHUH C IBYMS IIEPEMEHHBIMU U CUCTEM
3.4 JINHEMHBIX YPABHEHU C ABYMs NepeMEHHbIMU. [[prMepbl pereHns cuctem
HEJIMHEHHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU
3.5 Pemrenre TekCTOBBIX 33724 anreOpanyecKuM CrocoooM
3.6 YucnoBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInneliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHON
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKIMH
i1 Ilonartue @ynkun. OOIacTp oOmpeneneHuss MU MHOXKECTBO 3HAUYEHUM
' ¢dbyakumun. CriocoObl 3a1anus QyHKITHIT
4.2 I'paduk pynkuuu. YreHue cBONCTB GyHKIUH 110 €€ rpaduxy
4.3 [Ipumeps! rpadukoB QYHKIIHMA, OTpaXKaroIUX pealbHble IPOLECCH
44 @OyHKIMY, OINUCHIBAIONIME TIPSAMYIO W OOpaTHYI MPOMOPIHOHAIBHBIC
' 3aBUCUMOCTH, UX I'pauKu
4.5 @yHkuu y =x7 y = X’
4.6 Oyakun Y = [1X, Y = |x]|
4.7 I'paduueckoe pereHne ypaBHEHUH U CUCTEM YPaBHCHHMA

9 KVIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJlePIKAHUS

1 Yucna v BBIYKCICHUS
11 ParonaneHble 4Mcna, MppanyMoHAIbHBIE YMCIA, KOHEYHbIE M OECKOHEUHbBIE
' JeCATUYHBIE JPOOU
MHOXKECTBO  IEHCTBUTENBHBIX  YUCEN, JEHCTBUTEIBHBIE YHCIA  Kak
19 OecKOHEUHbIE JAeCATHYHBIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
' MEXIY MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPAWUHATHOM IPSAMOM.
CpaBHeHuE 1eHCTBUTENBHBIX YUCEI
1.3 Apudmerndeckne IeHCTBHS C ACHCTBUTEIBLHBIMHI YUCIAMH
N3mepenus, npuOinmxeHus, oueHKd. PazMepbl 00beKTOB OKPY>KAIOLIEro MUupa,
14 JUIMTEIBLHOCTh IPOLECCOB B OKpyXkatouiem mupe. [IpubnnxénHoe 3HaueHUe
' BEJIMYMHBI, TOUHOCTh NpuOIkenus. Okpyrienue uucen. [Ipukuaka u oueHka
pe3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 VYpaBHEHUsI C OHOM ITEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBangparnoe ypaBHeHue. Penienue ypaBHEHHH, CBOIAIIMXCS K KBAAPATHBIM
24 buxBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs ypaBHEHUN TPETbeW U
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HA MHOKHUTEIN
2.5 Pemenne npoOGHO-paliiOHaNIbHBIX YpaBHEHUN
2.6 CucreMsbl ypaBHEHU
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHHUU C JBYMS IEPEMEHHBIMU
29 Pemenue cucreM AByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe —
' BTOPOU CTEIECHH
2.10 ['padmyeckas MHTEpIpETALlMsl CUCTEMbBl YPaBHEHUI C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemenve TMHEHHBIX HEPABEHCTB C OJTHOW TTEPEMEHHOM
2.14 Pemenue cucrteM TMHEHHBIX HEPABEHCTB C OJIHOU MTEPEMEHHOMN
2.15 KBanpaTHble HEpaBEeHCTBA




I'padmuueckas wHTEpHpeTanyisi HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS

2.16
IIEPEMEHHBIMU

3 DOyHKIUH

31 KBangpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, koopauHaThbl
' BEPIINHBI TapadoIbl, 0Ch CHMMETPUH TapadoIIbl

3.2 I'paduku pynkimii y=Kkx, y=kx+b u ux cpoiicra

3.3 I'paduxu pynkmii y=K/X, y = X° u ux cBoicrpa

3.4 I'paduku GyHKIMI , 1 UX CBOKMCTBA
4 YucnoBble OCIEN0BATENBHOCTH

" Onpenenenue u cnocoObl 3aJJaHNs YMCIOBBIX MOCIEI0BAaTENIbHOCTEH. 3a1aHne
' MOCIIEI0BATEIFHOCTH PEKYPPEeHTHOU (hopMyItoi u ¢popmysioi N-To dieHa

4 Apudmernueckass mporpeccus. PopMmynsl N-ro WieHa apuPMETHIECKOH
' IIPOIPECCUH, CYMMBI IIEPBBIX N WICHOB

43 I'eomerpuueckass mnporpeccus. PopMysbl N-ro 4jaeHa TIE€OMETPUUYECKOU
' IIPOTrPECCUH, CYMMBI IIEPBBIX N WICHOB

44 N300pakeHre wieHOB apU(PMeTHUecKO M TeoMEeTpUUYECKOW Nporpeccuit
' TOYKaMHU Ha KOOPAMHATHOM MJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 CrnosxHble MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
orepanuu HajJ MHOXXECTBAMH; YMEHHUE OICPUPOBATH TMOHSATHSIMHU:
rpad, CBS3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yYMEHHE UCIIONb30BaTh TpaHUuecKoe IpelCTaBICHHE
MHOJKECTB ISl OIKCAHUSl pealibHbIX IPOLIECCOB U SIBICHUH, MpuU

pELICHUH 33J1a4 U3 APYTUX YIeOHBIX IPEIMETOB

YMeHue onepupoBaTh MOHATUAMU: ONPEACIICHHE, aKCHOMA, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh MCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH INPUMEPbI U KOHTPIPUMEpPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHU U

YMeHne onepupoBaTh MOHATHAMHU: HATYPAJIbHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypalbHBIX YHCEN, MPU3HAKU
JETTMMOCTH, 1I€JI0€ YUCIIO0, MOAYJb YMCIa, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YMCIIA, pallMOHAILHOE YHCIIO,
UpPpALMOHATIBHOE YMCIIO, apu(METHYECKU KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C 4YHCIaMH, CpPaBHUBATb U
YHOPSIOYMBATh YHWCJIA, TPEACTABIATh YHCIAa Ha KOOPJAMHATHOW
NpsIMOM, OKPYIJISITH YHUCIA; YMEHUE JenaThb MNPUKUIKY U OLICHKY

pe3yJsibTaTa BEIYUCIEHUN

YMeHue onepupoBaTh MOHITHSIMH: CTENIEHb C LEIbIM MOKA3aTelIeM,
apu(dMeTHUECKUI KBaIpaTHbIM KOPEHb, MHOTOYJIEH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHON CTENEeHH
Oouibllle €MHMIBI; YMEHHE BBIIOJIHATH pacuéTsl MO (opMmysam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHAMM, pa3jIoKEHNE MHOTOWIEHA Ha MHOXHTEIH, B
TOM 4YHCIE C MCIOJb30BaHHMEM (OPMyN pPA3HOCTH KBaApaToB M

KBaJpaTa CyMMBbI U pa3HOCTH




YMeHue oneprupoBaTh IMOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIaTh JIMHENHBIE U KBAJIpaTHbIC YPABHEHUS,
JIpOoOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEVHBIX YPaBHCHUH, JTMHEHHbIE HEPABECHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
IPSIMYI0 U KOOPAMHATHYIO IUIOCKOCTb IS M300pa)KeHUs pelieHui

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh NOHITUSIME: GYHKIHS, TpaduK QyHKINUU, HYITH
GyHKIMIH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HauOoOJblllee W HAaUMEHbIIEEe 3HAUCHUS
GyHKIUY; yYMEHUE OIIepUpPOBATH MOHSITUSIMU: npsimast
MPOMOPLUOHAILHOCTD, JINHEWHAs PYHKIMS, KBaaApaTuyHas PyHKIINS,
oOpaTHasi TMPOMOPIUOHAIBHOCTh, TMapaboia, rumepbosa; yMmeHHe
cTpouTh rpaduku  GYHKUUH, HUCHONb30BaTh TIpaduku Ul
OTpe/IeNIEHUs] CBOMCTB MPOILIECCOB U 3aBUCUMOCTEH, JUIsl peleHUs
3a7lay U3 JPYrux y4eOHBIX MPEIMETOB U PealbHOM JKU3HU; YMEHUE

BbIpaXxaTh (OpPMYJIaMH 3aBUCUMOCTH MEX1Y BEJIMYUHAMU

YMmenne ONCprupoOBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHueckass M TeOMeTpUYecKass IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA IMOCJIEI0BATEIBHOCTEH, (POPMYJIBI CYMMBI U
o0I1ero wieHa Mpu PELIeHUH 33734, B TOM 4YMCIe 3a/1a4 U3 JPYTUX

y4eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMeHue pemars 3ajaud pa3HbIX TUIOB (B TOM YHCIIE Ha MPOLIEHTHI,
JOIM M 4YacTW, JBWKEHHUE, paboTy, 1IeHYy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIJIYT, HaJIOTH, 337[a4i U3 00JacTH YIpaBiICHUs JINYHBIMU
U CceMeWHbIMH (UHAHCAMHU); YMEHHE COCTaBISITh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJa4H,
HCCJIEIOBATh MOJyUEHHOE PEIIEHUE U OLIEHNUBATh MPaBIONOA00HOCTh

IIOJIyYEHHBIX PE3YJILTATOB

YMeHue onepupoBarh NOHATHIAMU: (PUTYpa, TOUKA, OTPE30K, IpsMasi,
oyd, JIOMaHas, yToJI, MHOT'OYT'OJIbHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUN TPEyTrOJIbHUKH,




OPSMOYTOJIBHBIM TpPEyrojJbHUK, MenuaHa, OWCCEeKTpuca W BBICOTA
TPEYroJbHUKA,  YETBIPEXYrOJbHMK,  Mapajuiejorpamm,  pomo,
IOpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMH (UIypamy;
YMEHME pellaTh 3a/ayd, B TOM YHUCIIE U3 MIOBCETHEBHOM JKM3HM, Ha
HaXO0X/ICHNE F€OMETPUYECKHUX BEJIUYHH C IPUMEHECHUEM U3YyYEHHBIX

CBOWCTB GUryp u (pakToB

10

YMeHue onepupoBaTth MOHATHUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaJUICIbHOCTh U MEPICHAUKYISIPHOCTh MPSIMBIX,
YroJI MEXAYy MPSMBIMH, TMEPICHAUKYISIP, HAKIOHHAS, IMPOCKIIHS,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpHUS
OTHOCHUTEIIFHO TOYKH W TIPSIMOH; YMCHHE pacro3HaBaTh PaBEHCTBO,
CUMMETpHIO HM  momobue  ¢uryp,  mapauienbHOCTh |

MEPIEHIUKYISIPHOCTD MIPSIMBIX B OKPYKaIOIEM MUpE

11

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACCTOSHHUE, YToJ
(BemMuuMHA yIJla, CUHYC M KOCHHYC yIJla TPEYroJIbHUKA), IUIOLIa/lb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHUE NPUMEHATh (QOpPMYJBl IMepUMeTpa M IJIOLIaI’
MHOTOYT'OJIbHUKOB, JJIMHBI OKPYKHOCTH U IJIOLIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO MapajuIeNIeNnIea; YMEHUE TPUMEHATh TPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOLICHUS IS

BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTOIIaAEH

12

VYMenue wu3o0pakaTh IUIOCKME GUTYpHl M UX KOMOUHAIWH,
IPOCTPAHCTBEHHBbIE (DUTYPBI OT PYKH, C IOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M D3JIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIIU

CHUMBOJIBHOMY OITMCAHUIO

13

YMmenune ONnCpupoBaTh TMOHATHUAMH: MPAMOYIroJIbHasgd CHUCTEMA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,
MMPOU3BCACHUEC BCKTOpa Ha 4YHCIO, CKaIAPHOC TPOU3BECACHUC
BCKTOPOB;, YMCHUC HUCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
NpEaACTAaBICHUA JAaHHBIX W PCIICHHUA 3aJiad, B TOM YHCJIC U3 JPYTHUX

y4eOHBIX IPEIMETOB U PEATLHOM KU3HU

14

YMenue ONCpUpOBaTh IMOHATUAMU: CTOJIOMKOBBIE U KPYTOBLIC

IUarpaMMmbl, TaONWIBI, CcpeaHee apuMeTHYeCKoe, MeIHuaHa,




15

16

HanOoJIpIIee M HAMMEHBIIIeE 3HAYCHUs, pa3Max YHCIOBOTO HAbOPa;
YMEHHE W3BJEKaTh, HMHTEPIPETUPOBATb U  MPeoOpa3oBBIBATH
uH(pOpMAIIMIO, TPEJICTABICHHYI0 B TaOIMIIAX W HA JgUarpammax,
OTPaKAIOIYI0 CBOKMCTBA U XapaKTEPUCTUKU PEATBbHBIX MPOLECCOB U
SBJICHUW; YMEHHME paclo3HaBaTb W3MEHYMBHIC BEIWYUHBI B

OKpYXaroIieM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIYYaWHBIA OMBIT (CIydalHBIN
HKCIEPUMEHT), JIIEMEHTApPHOE COOBITHE (JIEMEHTAapHBIM HCXON)
CIIy4aifHOTO OIBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HAXOJIUTb BEPOSITHOCTH CIIy4alHBIX COOBITHIl B ONbITax c
PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMU; YMEHHE peEIIaTh
3aJ]a4d METOJOM OPraHM30BaHHOrO Iepedopa U ¢ UCIOJIb30BAaHUEM
MpaBUJia YMHOXXEHUS; YMEHHE OIEHUBATh BEPOSITHOCTH pPeallbHbIX
COOBITUH U SIBJICHUH, TOHUMATh POJIb IPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPE M B >KU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIITUX YHCEI U €TO POJIBIO B MAaCCOBLIX SABJICHUAX

YMmenue BLI6I/IpaTI> HO)IXOI[HIJ_[I/II\/'I H3y‘leHHBII>i MECTOH JIs1 pPCHICHUA
3aaa4u, NpUBOAUTE MPHUMEPHLI MATEMATHYCCKUX SaKOHOMepHOCTCﬁ B
npupoac U XU3HU, paCllO3HABATH MPOABJIICHUC 3aKOHOB MATEMATUKHU
B HCKYCCTBEC, OIIMCbIBATHL OTACJIBHBIC BBIJAIONIHUECA PE3YIIbTATHI,
MOJIYYCHHBIC B XOAC Pa3BUTUA MATCMATUKU KAK HAYKH, ITPUBOJUTH
IMPUMCEPLBI MAaTEMAaTHYCCKUX OTKpI)ITI/Iﬁ n nx aBTOPOB B

OTEYECTBEHHOW U BCEMUPHOU UCTOPUU




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D
ITO MATEMATHUKE

Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

1 Yucna u BBIYUCIECHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

1o OObIKHOBEHHBIE W JAECATUYHBIE  JpOoOM, TMPOLEHTHl, OECKOHEUHbIE
' MIePUOIUYECKHIE IPOOH

13 Panmonansupie uucna. Apudmernyeckue onepanuuM C palUdOHAIbHBIMU
' YyHClIaMu

14 JeiicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JeHCTBUTENbHBIMU
' qUCIaMu

Le [TpubnnxKEHHBIE BBIYMCICHMS, MpPaBUJIa OKPYIJIEHUS, NPUKHUIKA M OLIEHKa
' pe3ysbTara BHIYMCICHUN
2 Anrebpanueckue BbIpaXKEeHUs

2.1 bykBeHHbIE BbIpa)KeHUS (BBIPaXKEHUS C IEPEMEHHBIMHU )

29 Crenenp ¢ nensiM mnokasareneM. CTeneHb C palMOHAIbHBIM IOKA3aTEJIEM.
' CBoiicTBa CTeNEHH

2.3 MHorouneHs!

24 Anrebpanueckast 1poOb

”s ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTemeHu.  JlelcTBus ¢
' apu(pMeTUYECKUMHU KOPHIMH HaTypalbHON CTETIEHU
3 VYpaBHEHMS U HEPABEHCTBA

31 Lenbie u npobHO-panoHaNbHbIe ypaBHeHHA. CHCTEMBI UM COBOKYIHOCTHU
' ypaBHEHUI

39 Lenbie n apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTHU
' HEPABEHCTB

3.3 Pemenye TeKCTOBBIX 3a1a4
4 YucnoBele NOCIE10BATENBHOCTH

4.1 ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATEILHOCTEH




Apudmernueckass u reomerpuueckas mporpeccud. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMU
OyHKIUg, cmocoosl 3amanus  GyHkuuu. ['paduk  dyakuum. OOIacTh
OTIpeNieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkunu. Hymu gynkiun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHUMYMb! QyHKuMd. HaunOosnbliee u HauMeHbllee 3HaYeHUE (QYHKLIMU Ha
IPOMEXKYTKE
6 KoopauHaTsl Ha IpsAMOi U TJIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 ux cBoicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 W3mepeHue reoMeTpu4eckix BETMYUH
7.6 BexTopsl Ha TUIOCKOCTH
8 BeposITHOCTh M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHocTh
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
VYuebnuk Anredpa 8 knacc, Makapsiue FO.H., "IIpocsemenue”, M., 2024

https://m/edsoo.ru
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