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COILEPKAHUE OBYUYEHUA
7 KUIIACC

Yuciia 1 BBIYUCICHUSA
JpoOu 0OBIKHOBEHHBIC U ACCATUYHBIC, MIEPEXO OT OJHOU (hopMbl 3ammcu apobeit K
apyroii. IloHATHEe palMOHAJIBHOIO  4YHMCIA, 3allUCh, CPaBHEHHE, YIOPSAAOYUBAHUE
paLMOHATBHBIX 4Hcel. ApupMeTuyeckre ASUCTBUS C PaLMOHAIbHBIMM 4McIaMu. Pemenue
3ajjad U3 peasibHOM IPAaKTUKU Ha 4acTu, Ha ApoOu.

Crenenb ¢ HaTypaJbHBIM NIOKa3aTeIeM: ONpeAeIeHNe, IPeoOpa3oBaHie BHIPAKECHUN HA
OCHOBE OTIPE/ICIICHNS, 3aUCh O0NbIMX yrcen. [IpoIeHTsI, 3anrch IPOIEHTOB B BUE APOOH U
JpoOu B BUJE MPOLEHTOB. Tpu OCHOBHBIE 33/1a4M HA MIPOLIEHTHI, peLICHUE 33a]a4 U3 pealbHOU
IIPAKTHKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi IPONOPLMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUS

ITepemeHHBIE, YHCIOBOE 3HAUEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlOITyCTUMBIE 3HAUEHUS
nepeMeHHbIX. IlpencraBieHue 3aBUCHUMOCTH MEXKIy BEJIMYMHAMU B BHIE (HOPMYJIBL
Boruncnenus no ¢opmynam. IlpeoOpa3oBaHne OYKBEHHBIX BBIPAKEHUN, TOXIAECTBEHHO
paBHbIE BBIpAXKEHUS, MpaBuia NpeoOpa3oBaHMsl CyMM U MPOU3BEACHUN, MpaBuia pacKpbITUs
CKOOOK ¥ MPUBEICHUSI MOJOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM.

OpnHownenbl 1 MHOTOuUsIeHbl. CTenens MHOrowIieHa. CioxeHune, BBlMUTaHUE, YMHOKEHUE
MHOTOWIEHOB. DOPMyJIbI COKPAIIEHHOTO YMHOKEHHUS: KBAaJIpaT CyMMbI M KBaJpaT Pa3HOCTH.
®opmysia pa3HOCTH KBagpaToB. Pa3noxkeHrne MHOTOWIEHOB HA MHOKUTEIH.

YpaBHeHHUs M HEPABEHCTBA

YpaBHeHMEe, KOpEHb YPaBHEHUS, [TpaBuIia NpeoOpa3oBaHusl ypaBHEHUS, pABHOCUIIBHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHUE C OIHOW MEPEMEHHOM, YUCIO KOPHEW JIMHEWHOIO ypaBHEHMS,
pelIeHne JIMHEWHBIX ypaBHEHMH. CoCTaBlIeHHME YpaBHEHMI IO yCJIOBHIO 3afauu. PenieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO0 YPABHEHUM.

Jluneiinoe ypaBHEHUE C IBYMs MIEPEMEHHBIMU U €ro Tpaduk. Cuctema ABYX JUHEHHBIX
YpaBHEHMI C ABYMS IepeMeHHBbIMHU. PerieHue cucteM ypaBHEHHH COCOOOM MOACTAaHOBKH.
[Tpumepsl peleHns: TEKCTOBBIX 3a4au C IIOMOILBIO CUCTEM YpaBHEHUI.

DOyHKIUHA

Koopannara toukn Ha npsMoi. UncnoBele MpoOMEXYTKH. PaccTrosiHue Mexay IByMs
TOYKaMHU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cucrema koopauHat, ocu OX n Oy. AGcumcca M OpAMHATa TOYKHU Ha
KOOpAMHATHOM TiockocTH. [lpumMeps! rpadukos, 3aganHbix GpopMynamu. UteHue rpagukon
peanbHBIX 3aBucuMoOcTeil. [lonsarue ¢ynkmuu. I'paduk ¢ynknun. CBoiicTBa (QYHKITUH.
Jluneitnas Gynkums, e€ rpaduk. ['paduk pynkiun y = |X|. ['paduueckoe penieHne TMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEHMHBIX YPaBHCHUM.

8 KUIACC

Yuciia 1 BLIYUCICHUA



KBaapatueiii koperb u3 uucna. [lonstue o0 uppanuoHaabHOM yucie. JlecaTudHbIC
npUOJIMKEHUST UPPAMOHATIBHBIX yucen. CBoiicTBa apu(METHUECKUX KBaJIpaTHBIX KOPHEH U
UX PUMEHEHHE K TPeoOpPa30BaHUIO YHCIOBBIX BRIPAKECHUHN U BEIUUCIICHUSIM. [leificTBUTEIbHBIE
qucia.

CrerneHs ¢ 11eqbIM IT0Ka3aTenaeM U € cBoiicTBa. CTaHgapTHas 3aluch YHCa.

Anredpanyeckue BbIPaKeHUs

KBanpaTHblil TpEXuiieH, pa3iioskeHUe KBaJIPATHOIO TPEXUIEHA HA MHOKHUTEIIH.

Anrebpanyeckas npo6b. OCHOBHOE CBOMCTBO anreOpanueckor mpodu. CrokeHwue,
BBIUUTAHUE, YMHOXKEHHUE, JIeJIEHUE ajaredpanyeckux apoodeil. PannoHanbHble BBIpaXEHHUS U UX
peoOpazoBaHueE.

YpaBHeHusI U HepaBeHCTBa

KBanparHoe ypaBHeHue, popmyia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHUH, CBOASIIMXCS K JIMHEHHBIM M KBaapaTHbIM. lIpocreiimme apoGHO-
paLrOHAJIbHbIC YPABHEHHUS.

['paduueckas uHTEpHpeTaLys YpaBHEHUH C IByMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHMH ¢ JBYMs NepeMeHHbIMH. [IpuMepsl pelleHns CUCTeM HEeJIMHEHHbIX ypaBHEHHH ¢
JBYMsl IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33129 AIreOpandecKiuM CIIOCOOOM.

YucnoBble HEpaBEHCTBA M HX CBOMcTBAa. HepaBEeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCUIIBHOCTD HEpaBeHCTB. JIMHENHBIE HEpPaBEHCTBA C OJHOW MepeMeHHOH. CHcTeMbl
JIMHENHBIX HEPABEHCTB C OJHOU IEPEMEHHOM.

DOyHKIUH

[Tonstue pynkmu. O6nacTb onpeneneHus U MHOXKeCTBO 3HaueHuH pyHkimu. CrnocoOsl
3aanus QyHKIUH.

I'padux ¢ynkumuu. Yrenue cBoiictB QyHkuuu no eé rpaduxy. I[Ipumeps! rpadukon
(GYHKINH, OTpaKaIOLMX peaIbHbIe POIIECCHI.

@yYHKIMH, OMUCHIBAIOIINE NMPSAMYIO U 00paTHYIO MPONOPLXOHAIbHBIE 3aBUCUMOCTH, UX
rpaduxu. Pyukmun y = X2,y = X3, Y = \X, y=|X|. ['paduueckoe pemreHie ypaBHEH I 1 CHCTEM
YPaBHEHUM.

9 KJIACC

Yucsa v BbIYUCICHUSA

PanmonaneHble uncia, uppaloHaIbHbIE YHCIIA, KOHEYHbIE U OECKOHEYHBIE 1eCATUUHbIE
npoOu. MHOXECTBO JE€HCTBUTEIBHBIX YHCEN, JIEHCTBUTENbHbIE YMCIa KaK OECKOHEUHbIE
JecATUYHble JpoOM. B3auMHO O0JHO3HAUYHOE COOTBETCTBUE MEXJIY MHOXKECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHOMN MPSMOI.

CpaBHeHue AEMCTBUTEIBHBIX YMCEN, apu(MeTHYeCKUe AEUCTBUS C IeHCTBUTEIbHBIMU
YUCIIAMH.

Pasmepsl 0OBEKTOB OKpY’KAIOIIETO0 MHUPA, JJIUTEIBHOCTH MPOILECCOB B OKPYIKAIOIIEM
MUDE.

[TpubnnxEHHOE 3HAUYEHHE BEJIWYMHBI, TOYHOCTh NpUOMMKeHus. OKpyIJIEeHHE 4YHCEll.
IIpuknaka v OLEHKA pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHUS U HEPABEHCTBA



JIuneitnoe ypaBHeHue. Penienue ypaBHEeHUH, CBOJAIINXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHHMH, CBOISIIUXCA K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPETbeW M 4ETBEPTOM CTENECHEU
Pa30KEHUEM HAa MHOKUTEIIH.

Pemenne  npoOHO-pallMOHaiIbHBIX  ypaBHEHHU. PemieHne  TEKCTOBBIX — 3a/a4
anreOpandecKuM METOIOM.

YpaBHeHHE C IBYMs NMEPEMEHHBIMU U ero rpaduk. PemnieHne cuctem ABYX JTMHEWHBIX
YpPaBHEHUU C JIBYMs IIEpEMEHHBIMU. PenieHue cucrem JByX YpPaBHEHHM, OJHO U3 KOTOPBIX
JUHENHOoe, a Apyroe — BTOpoi creneHu. ['paduueckas uHTEepnpeTanusi CUCTEMbl ypaBHEHUN C
JIBYMsI IEPEMEHHBIMMU.

Pemenune TeKCTOBBIX 331a4 alreOpandecKuM CriocoooM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHENHBIX HEPABEHCTB C OAHOM NepeMeHHOM. Pemienue cucreM JIMHEHHBIX
HEpaBEHCTB C OHOI mepeMeHHoi. KBanparusie HepaBeHcTBa. [ padudeckas HHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU.

DOyHKIUHA

KBanparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. I[lapabona, KOOpAMHATHI BEPUIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, u ux cBoiicTpa.

YucaoBble M0CJI€10BATEIbHOCTH U NIPOTPecCUm

[ToHsTHE  4YKCIIOBOWM  TOCIEAOBATEIBLHOCTH. 3agaHue  TOCIEIOBATEIHHOCTH
pexyppeHTHOH (popMyIioi 1 popMyJI0ii N-To YieHa.

Apudmernueckas U reoMmerpuueckas mporpeccuu. Dopmynsl  N-ro  uieHa
apuQMeTHUUECKOI U TEOMETPUUECKON MPOTPECCHIA, CyMMBI TIEPBBIX N YJICHOB.

N3o0paxenne 4ieHOB apupMETHUYECKOH M T€OMETPUUYECKON MPOrpeccuil ToukamH Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pocT. CII0KHBIE MPOIIEHTHI.

IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA I[POI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHoCTHBIE pe3yabTaThbl OCBOCHHUS TMPOTrpaMMbl ydeOHOro Kypca «Amnrebpa»
XapaKTEePU3YIOTCS:

1) naTpuoTHYecKoe BOCIINTAHHE:

MPOSIBJICHUEM HWHTEpeca K TPONUIOMY W HACTOAINIEMY POCCHMCKONW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHSIM POCCHHUCKMX MATEeMaTUKOB M POCCUUCKOM
MaTEeMaTUYeCKON ITKOJIBI, K MCTIOJIb30BAHUIO ITUX JOCTIKEHUN B IPYTUX HAyKaX W MPUKIIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHIMIOJHEHHUIO OOSI3aHHOCTEH TpaKAaHWHA WM pealu3allid ero Ipas,
MPEJCTAaBICHUEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHHPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEIyp TPaKIAHCKOTO oO0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K



00CYXICHUIO ATUYCCKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYCCKUM TPUMEHEHHUEM JIOCTHIKEHUN
HAYKH, OCO3HAHHEM BOKHOCTH MOPATHHO-ITHYECKHUX MPUHITUTIOB B JIEATEIBHOCTH YIEHOTO;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOW HAa AaKTHUBHOE y4YacTHE B PEIICHUHM MPAKTUYCCKUX 3a/lad MaTeMaTH4YeCKOU
HAPaBIEHHOCTH, OCO3HAHMEM BXHOCTH MATEeMAaTHYECKOTO0 00pa30BaHUS HA MPOTSHKCHUH BCEH
JKU3HM JIJIS1 YCTICITHOM Mpo(dheCcCHOHATbHON NEeATeIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOSCHHEM WHJMBHUAYaJbHON TpPAaeKTOpUHU OOpa3oBaHUsA U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIUTAHHE:

CIIOCOOHOCTBIO K AMOILMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PEUICHUA, PACcCyKICHUH, YMEHUIO BUICTh MATEMAaTHICCKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUSA:

OpHUEHTAIle B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX MpEACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS YEJIOBEKa, NIPHPOALI M O0OINEeCTBa, IOHHMMaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl 4YelIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pPa3sBUTUS U
3HAYUMOCTH JIJISl Pa3BUTHUS [IMBUIIM3AIINN, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKHA M MaTEMaTHYECKON
KyJIbTYpOH Kak CpEICTBOM T[IO3HAHHWS MHUpPA, OBJIAJCHHUEM MPOCTECHIIMMH  HaBBIKAMU
MCCJIEI0BATEIbCKOM JIEATEbHOCTH;

6) pusznueckoe BocnuTaHue, POpMUPOBAHUE KYJIbTYPhI 3[I0POBbS M IMOIMOHATBHOT0
Os1aronosyqusi:

TOTOBHOCTBIO MPUMEHSTh MaTeMAaTHUECKHE 3HAHUS B UHTEPECaX CBOETO 3/I0POBbS, BEACHUS
310pOBOTO 00pa3a *HU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSITHNA U OTABIXA,
perynspHas (pu3ndeckasi akTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, TMPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPYTroro 4eI0BeKa;

7) 3Ko0THYecKOe BOCIIUTAHNE:

OpHEHTAIEeH Ha MPUMEHEHUE MaTEeMaTHYCeCKUX 3HAHWHU JUIS PEIICHUs 3a1ad B 00acTu
COXPAHHOCTH OKPYXKAIOMIeH Cpejbl, IJIAaHUPOBAHUS ITOCTYNKOB M OICGHKH HMX BO3MOXHBIX
MOCJICJICTBUM NI OKPY>KaIOIIEeH Cpefibl, OCO3HAHHWEM TJIO0ATBHOTO XapaKTepa HKOJIOTHYECKUX
poOJIeM U TIyTeH UX PEIICHHS;

8) aganTanus K U3MEHAIOIMMCS YCJI0BUSAM COLHAILHON U MPUPOIHOIi cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHUSIX HEOMPEICIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAaKTHUECKYIO JeSATebHOCTh, B TOM YHCJE YMEHUE YUUTHCS Y JPYTHX
JI0JIeH, MpUoOpeTaTh B COBMECTHOMN NIEATEIHHOCTH HOBBIC 3HAHWS, HABBIKU M KOMIIETCHIIUU U3
OTIBITA JIPYTHX;

HEO0OXOIUMOCTRIO B ()OPMHUPOBAHUHN HOBBIX 3HAHWM, B TOM 4YHCiIe (POPMYITUPOBATH UCH,
TIOHSITHS, THITOTE3bI 00 OOBEKTax W SBIICHUSAX, B TOM YHUCIIC PaHEee HEH3BECTHBIX, OCO3HABATh
NeUITUTHI COOCTBEHHBIX 3HAHUH M KOMITETCHTHOCTEH, TUIAHUPOBATH CBOE Pa3BHUTHE;

CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CHTYAIUIO, BOCIPHHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOIIMI KOHTpMEp, KOPPEKTUPOBATh NPUHUMAEMbIC PCEIICHHS W JIeHCTBUS,
(dbopMyIIMpPOBATh U OIICHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.



METAINIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHBbIE YHUBEPCAJBHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJoruuyeckue JeiicTBUA:

BBISIBJIATh U XapaKTEPU30BATh CYIIECTBEHHbIE NPU3HAKM MATEMaTHUYECKUX OOBEKTOB,
NOHATHI, OTHOLICHUH MEXAY MOHATUAMHU, (HOPMYITUpPOBATH OMpEACTCHUS IOHATHIMA,
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINK, OCHOBAHHS JJIs1 00001IIeHNs
U CpaBHEHHUs, KPUTEPUU IIPOBOJMMOI0 aHAIN34,

BOCIIPUHUMATh, (hOpPMyJIUpOBaTh U MPeoOpPa30OBbIBATh CYXKJIEHHS: YTBEpAUTEIbHbIE U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE, YCIOBHBIE,

BBISIBJISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax,
JaHHBIX, HAOIMIOACHMUSIX W YTBEPXKICHMSX, IpeljiaraTb KpPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJ1aTh BBIBOJbI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U MHIYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

pa3z0upath 10Ka3aTeabCTBA MATEMAaTUUECKUX YTBEPKACHUM (TIPSAMBIE U OT IPOTUBHOIO),
IPOBOJUTH CAaMOCTOSITEJIbHO HECJIOKHBIE J0Ka3aTesIbCTBA MaTEeMaTHYECKUX (aKTOB,
BBICTPAaNBATh apryMEHTALUIO, IPUBOIUTH MIPUMEPHI H KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PacCyk/ICHUS;

BbIOMpaTh crnoco0 pemieHust yuyeOHOW 3ajauM (CpaBHMBATh HECKOJIbKO BapHUaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOISAMINNA ¢ YUETOM CaMOCTOSITENIbHO BBIJIETIEHHBIX
KPUTEPUEB).

ba3oBble ncciaenoBarelbCKHe A€ CTBHS.

WCIIOJIb30BaTh  BOMPOCHl  KaK  MCCIEIOBATEIbCKUM  MHCTPYMEHT  TO3HAHWUS,
bopMyTUpPOBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUNE, MPOOJIEMY, CAMOCTOSTEIIEHO
YCTaHABJIMBAaTh UCKOMOE U JaHHOE, (OpMUPOBATh TUIIOTE3Y, aPIyMEHTHPOBATh CBOIO
HO3UIUI0, MHCHHE;

MPOBOJIUTH TIO CaMOCTOSITEIBHO COCTABJICHHOMY TUIaHY HECJIOXKHBIH SKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAHUE 110 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YECKOTo
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOO0M;

CaMOCTOSATENIbHO  (popMynmupoBaTh 0000IIEHHUST W  BBIBOJBI 1O  pe3yJbTaTaM
MIPOBEAEHHOTO HAOIOZCHUS, UCCIEAOBAaHUS, OIEHUBATh JJOCTOBEPHOCTh TOJYYECHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHHMIA;

IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IPOLECCA, 4 TAKIKEC BbIABUTaTh MPEAIIOIOKCHHA
0 €ro pa3sBUTHUH B HOBBIX YCIIOBUAX.

PabGora ¢ undopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISl PEILCHNUS 3a1a4H;

BbIOMpATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(OpMAIUIO
pa3NIUYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpATh (hopMy MpeacTaBICHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMH, AuarpaMMamMu, HHOM rpaduKoil 1 uX KOMOWHAIMSIMU;



OLICHUBATh HAJAEKHOCTh MHPOPMAIIUHU 10 KPUTEPUAM, MPEITI0KEHHBIM YUUTEIEM WU
c(hOpMyJIUPOBAHHBIM CAMOCTOSITENBLHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCHPUHHUMATh U (pOPMYIHPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU
OOIeHHs, SICHO, TOYHO, TPaMOTHO BBIpaKaTb CBOIO TOYKY 3pEHHS B YCTHBIX H
NMCBMEHHBIX TEKCTaX, aBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTy4EHHBIH Pe3yJIbTaT;

B X0JIe 00CYKJIEHHsI 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOi TeMBbI, TPOOIEMBI,
perraeMoi 3a/1auu, BEICKA3bIBATh HJICH, HALICIICHHBIC Ha TOUCK PEIICHHUS, COTTOCTABIIATh
CBOM CYXKACHUS C CY)KICHHUSAMH JPYTUX YYaCTHUKOB JHAJIOra, OOHApy>KUBATh pa3Indne
U CXOJCTBO IO3MLMH, B KOppEeKTHOW (opme (opMynupoBaTh paszHOIIacusi, CBOU
BO3PAXKCHHUS;

NPEICTABIATh PE3YJIbTAThl PEIICHUS 33/1a49H, SKCIIEPUMEHTA, HCCIEI0BaHHS, TPOCKTa,
CaMOCTOSATENIFHO BBIOMpaTh (OpMAT BBICTYIUICHHS C Y4ETOM 3a/ad NPE3CHTAlUd U
0COOEHHOCTEHN ayAUTOPHH;

MOHMMATh ¥ UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHAHON U HHANBHYaTIbHON pabOThI IpH
penIeHur yueOHBIX MaTeMaTHYECKUX 3a/1a4;

NPUHUMATh 11€J1b COBMECTHOM JESTEIHbHOCTH, INIAHUPOBATH OPTaHU3aLUI0 COBMECTHON
paboTHI, pacpeseNaTs B paboT, TOrOBapUBaThCs, 00CYKIaTh MPOLIECC M PE3YNIbTAT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBAaTh B IPYNIOBLIX (popMax paboTel (00CyKIeHNs, 0OMEH MHEHHUSIMU, MO3TOBBIE
HITYPMBI ¥ JPYTHUE), BHIOIHATH CBOIO YacTh pabOThI U KOOPIMHUPOBATH CBOM JEHCTBUS
C APYTUMH YJ€HaMHU KOMaH/Ibl, OLICHHBATh Ka4eCTBO CBOET0O BKJIA/1a B OOIUN MPOAYKT
10 KpUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadd (WM €ro 4YacTb),
BBIOMpPATh CHOCcOO pemeHus: ¢ y4€TOM HMMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaInu.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTEIEKT:

BIIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U Pe3ysibTara perieHus
MaTeMaTHYeCKOM 3a1auM;

MPEABUIECTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPHU PEIICHUM 3aJa4H, BHOCHTh
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWIEHHBIX OIIUOOK,
BBISBJIEHHBIX TPYJIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH MOCTABICHHOW LEU U YCIOBHSM,
OOBSACHATH MPUIUHBI TOCTHKEHUS UITH HEAOCTHKCHHUS IS, HAXOIUTh OIIHOKY, TaBaTh
OIICHKY TTPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI



K xonmy oOydeHuss B 7 KJjacce OO0ydYarOIMICS TOTYYUT CICAYIOIMIHUE TMPEAMETHBIC
pE3yJIbTaThI:

Yuciia ¥ BBIYMCICHUSA

BrinonusaTh, coderass yCTHble U MUChbMEHHbIE MPUEMBI, apudmeTnyeckue IeUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxonuTe 3Ha4Y€HUS YMCIIOBBIX BBIPAKEHUH, MPUMEHATh Pa3HOOOpa3HbIE CHOCOOBI U
npuéMbl BBIUMCIICHUS 3HAUYEHUH JPOOHBIX BBIPAKEHUH, COAEPKAIIUX OOBIKHOBEHHBIE H
JECSTUYHBIE TPOOH.

[TepexonuTh OT 0AHOI (OPMBI 3aMKCH YUCEN K Apyroi (mpeoOpa3oBbIBaTh JECITHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATH U YIIOPAIOUMBATH PALIMOHAIBHBIE YUCIA.

OKpyriarh yncnia.

BbINoNHATE NPUKKUIKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUH, OLIEHKY 3HAUE€HUI YHCIIOBbIX
BbIpaXEHUI. BBINOIHATE AEHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

[TpuMeHsTh MPU3HAKU JEIMMOCTH, PA3I0KEHHE HA MHOKUTEIN HATYpPaIbHBIX YHCET.

Pemarh mpakTUKO-OpUEHTHUPOBAHHBIC 3a/1ayl, CBSI3aHHBIE C OTHOIIEHWEM BEIUYMH,
IPONOPLUOHAIBHOCTbIO BEIMYUH, MPOLEHTaMH, UHTEPIPETUPOBATH PE3yJbTAThl PELICHUS
3a/1a4 ¢ y4€TOM OIpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMHU PACCMAaTPUBAEMbBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonb3oBath anredpandeckyr0 TEPMHHOJIOTUIO U CHMBOJIMKY, MPUMEHSATh €€ B
IIPOLIECCE OCBOEHUS Y4eOHOT0 MaTepuana.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPRXKEHUN MTPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHUs LEJNOTO0 BBIPAXKEHMS B MHOTOWIEH IPHUBEICHHEM
NOJOOHBIX CIaraeéMbIX, PAaCKPbHITHEM CKOOOK.

BbINoNHATE yMHOKE€HHE OJHOUYIEHAa HAa MHOTOWIEH M MHOTO4YJeHa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYJIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh pa3IoKEHNE MHOTOWIEHOB HAa MHOXHUTENIN C ITOMOIIBIO BBIHECEHMS 3a
CKOOKM 00IIIero MHOXKUTENIS, TPYNITUPOBKU ClIaraeéMblX, IpUMEHEHUs (pOpMyJT COKpaIIEHHOTO
YMHOKEHUS.

[TpumensTh npeoOpa3oBaHUsT MHOTOWIEHOB JUISI PELIEHUS pa3IUYHbIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHON MTPAKTHKU.

Hcnonp30BaTh  CBOMCTBA  CTENEHEM €  HaTypaJbHBIMU  IOKa3aTelsAMU I
npeoOpa30BaHMsl BRIPAXKEHUH.

YpaBHeHUsI M HEPABEHCTBA

PemaTe nuHelHbIE ypaBHEHMSI ¢ OJHON MEPEMEHHON, MPUMEHSS IpaBUiIa NIEPEX01a OT
HCXOJHOIO YpPaBHEHMsSI K pPaBHOCWIBHOMY eMy. IIpoBepsTh, SBISETCS M 4YUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckre METObI IPH PEIICHNUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupars nmpuMepsl map 4HceN, SBISIONIMXCS pPEIIEHHEM JMHEHHOTO YpaBHEHUsS C
JBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOW TUIOCKOCTH TpaduK JIUHEHHOTO YpaBHEHUS C JBYMS
MEePEMEHHBIMH, MOJIb3YSCh IpadUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemats cucrempl ABYX JIMHEWHBIX YpaBHEHUH C ABYMs IIEPEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.



CocTaBisiTh U pemiaTh JUHEWHOE YPaBHEHUE WM CUCTEMY JIMHEHWHBIX YpaBHEHUU IO
YCJIOBHMIO 3aJa4M, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33Ja4d IOJy4CHHBIN
pe3yibTar.

DOyHKIUHA

H300paxarb Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIME 33JaHHBIM
KOOpJMHATAaM, JIy4Hd, OTPE3KH, HWHTEPBaJIbl, 3alMChIBATh YMCIOBBIE IIPOMEKYTKM Ha
anreOpanvdecKoM s3bIKE.

OtMeuaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHEeWHBIX QyHKIUHA. CTpouTh rpaduk GyHKIHH Y = |X|.

OnwuceiBaTh € MOMOUIbIO (DYHKIMI H3BECTHBIC 3aBUCHUMOCTH MEXIY BEIMYMHAMU:
CKOpOCTb, BPEMsI, paCCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOJIUTEIBHOCTD, BPEMH,
00bEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apTryMeHTa.

[Tornmats rpadudeckuii cnoco0 MpeaCcTaBIeHNS U aHAIM3a WHPOPMALIUHY, H3BJIEKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO M3 TPA(QUKOB PEANBbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K kouiy obOydenus B 8 kiiacce OOy4aromuiics MOJIYYHUT CIEAYIOIIME NpPEeIMETHBIC
pe3ybTaThI:

Yuciia 1 BBIYUCICHUSA

Hcnonbs30BaTh Ha4aJIbHBIE MPEICTABICHUS O MHOYKECTBE JEHCTBUTENIBHBIX YUCEN IS
CPaBHEHHUsSI, OKPYTJICHUS U BBIYMCICHUH, M300pakaTh NEHCTBUTENbHBIE YMCIIA TOYKAMH Ha
KOOPJAMHATHOU IIPSAMOM.

[TpuMeHsTh MOHATHE apUPMETHUYECKOrO KBaJPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHbIE
KOPHM, MCHOJb3ysl MpH HEOOXOJUMOCTH KaIbKYJATOpP, BBINOJIHATE MpeoOpa3oBaHUs
BBIPAXECHUI, CONEPKAIUX KBAJAPAaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEM.

Hcnonb30BaTh 3anucu OONBIINX U MajbIX YHCENl C MOMOIIbIO JAECATHYHBIX ApoOeilt u
crenene uucina 10.

Auaredpanyeckue BbIPaKeHHUs

[TprMeHATh MOHATHE CTENEHM C LEJbIM I0Ka3aTesieM, BBIIOJIHATH MpeoOpa3oBaHUs
BBIPAXECHUI, COAEPIKALUX CTENEHU C LIETBIM ITOKA3aTEIEM.

BhINonHATE TOX/IECTBEHHBIE MPeoOpa30BaHUs PAllMOHATIBHBIX BBHIPAKEHUI HAa OCHOBE
MpaBWJI AEMCTBUM HaJ MHOTOWIEHAMH U ajreOpandyecKuMu ApoOsiMH.

PacknanpiBaTh KBapaTHBIA TPEXUIEH HA MHOKUTEIH.

[TpumensaTs npeoOpa3oBaHUS BBIPAKEHUH Ul pEIIeHUs pPAa3JWYHbIX 3a1ad M3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTHUKU.

YpaBHeHUsI M HEPABEHCTBA

Pemats nuHelHbIE, KBaJpaTHbIE YPaBHEHUS U PallMOHAIbHBIE YPABHEHUS, CBOASILINECS
K HUM, CCTEMBI JIBYyX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoanTH pOCTENIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHUCIIE
C IpHUMEHEHUEeM rpaduyecKux MpeAcTaBlieHUu (yCTaHaBIMBaTh, UMEET JIM ypaBHEHHE WU
CHUCTEMA YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

[TepexoauTs OT cioOBecHOH (HOPMYIHPOBKH 3ahayl K €€ anreOpandeckoil MOJIenu C
IIOMOILBIO COCTaBJICHUS YpPAaBHEHUS WM CHUCTEMbl YypaBHEHUMN, HHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ MOJIy4YEHHBIN pe3yibTarT.

ITpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB JJIsl CpPAaBHEHUS, OLIEHKH, pEIlaTh
JTUHEHHBIE HEPaBeHCTBA C OJHON TEpEeMEHHOW M WX CHCTEMBI, JaBaTh TpadUUYECcKyro
WJUTFOCTPALIMIO MHO>KECTBA PEIICHNH HEPABEHCTBA, CHCTEMbI HEPABEHCTB.



DOyHKIUHA

[loHnmMaTh ¥ HCIONB30BaTh (PYHKUMOHAIBHBIE TOHATHA M  S3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE OOO3HAYEHUs), ONPEACTATh 3HauUCHHE (PYHKIUHM 1O 3HAUYEHUIO apryMEHTa,
oIpesieNATh CBOWCTBA (PyHKIUH 110 €€ rpaduky.

Crpouts rpauku 31eMeHTapHbIX QYHKIMN BUa:

y = kix, y =x2,y = x3,y = x|, y = VX, oIuChIBaTH CBOMCTBA YHCIOBOI (DYHKIWH 10 &8
rpaduxy.

K xonmy oOydeHuss B 9 kJjacce oOy4aroIIUiiCs MOMYYHUT CIEAYIOUINE IpeAMETHBIC
pE3yJIbTaThI:

Yuciia 1 BBIYMCICHUSA

CpaBHUBATh U YIIOPSIOUMBATH PAllMOHAIbHbBIE U HPPALIMOHAIIbHBIE YUCIIA.

BemonssTe apupmeTnyeckne NeHCTBHS C pallMOHATIBHBIME YHCIAMHU, COUETast yCTHBIC U
IIMCbMEHHBIEC IPUEMBI, BBIIIOJIHATH BBIUUCIICHUS ¢ UPPALMOHAIbHBIMU YHCIIAMH.

Haxonuts 3HaYeHMsI CTENIEHEH C LIEJIBIMU MIOKA3aTEIIAMU U KOPHEH, BBIYUCIIATH 3HAUCHUS
YHUCJIOBBIX BBIPAXKEHUH.

OKpyriasTh E€HCTBUTENbHBIE YKCIA, BBIOIHATh NPUKUAKY pE3yJIbTaTa BBIYUCICHUH,
OLICHKY YMCJIOBBIX BBIPa)KEHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemats nuHeliHble W KBaJpaTHbIE YpaBHEHHS, YPAaBHEHMsSI, CBOJSILMECS K HUM,
npocTerme APoOHO-PAUOHATBHBIC YPaBHEHHUS.

Pemartb cucteMsl IByX JIMHEWHBIX YPaBHEHHUH C IByMs IEPEMEHHBIMHU U CUCTEMBI JABYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBIIACTCS JIMHEUHBIM.

PemaTts TekcTOBBIE 3adaun anredpanvdeckuM CcrocoOOM C TOMOIIBIO COCTaBIIECHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBONTE MpPOCTENIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHUCIIE
C NMpUMEHEHUEeM rpaduyeckux NpeicTaBieHUd (yCTaHaBIMBAaTh, UMEET JIM ypaBHEHHE WU
CHUCTEMA YPaBHEHMH PEILIEHUS, €CIIN UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pa)kaThb peEIICHUE
HEPaBEHCTB HA YUCIIOBOMU INPSMOM, 3aIIUCHIBATh PEIIEHUE C IIOMOLIBI0 CHMBOJIOB.

Pemarbs cuctembl JMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAOLINE
KBaJpaTHOE HEPABEHCTBO, N300paXkaTh pelIeHNe CUCTEMbl HEPAaBEHCTB HA YMCIOBOM MPSMOI,
3aMMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcrnonbs30BaTh HEPABEHCTBA MPH PELIEHUH PA3IMYHBIX 334a4.

DOyHKIUHA

Pacnio3naBathk GyHKINU U3y4eHHBIX BUAOB. [I0Ka3bIBaTh CXeMaTHUECKU PACIOIOKEHHE

Ha KOOPJIUHATHO# riockocTr rpadukoB pynkmumii Buga: Y = kx, y = kx + b,y = k/x,y = ax2 +
bx + ¢,y = x3, y = VX, Y = ||, B 3aBHCHMOCTH OT 3HauYeHHH K0d(hUIMEHTOB, OMICHBATH
CBOMCTBA (PyHKIUI.

Crpouth 1 M300paxarb cXxeMaTUYeCKH rpaduky KBaApaTHUHBIX (DYHKIMI, OMUCHIBATH
CBOMCTBA KBAJPATHYHBIX (PYHKIIUN 110 UX rpaduKam.

PacriosnaBath KkBaspatmuHyto (QyHKnmioo 1o ¢Gopmyne, NPUBOJUTH HPUMEPHI
KBaJPaTHYHBIX QYHKUIUH U3 peabHON KU3HU, (PU3UKHU, TEOMETPHH.

YucJi0BbIe MOCJIeA0BATEIbHOCTH H MPOTrPeCCUH
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PacriozHaBaTh apu(hMETHUECKYIO i TEOMETPHUYECKYIO TIPOTPECCHH TPU Pa3HBIX CITOCO0ax

3aJaHusd.

BBINOAHATE BBIUMCIIEHUS C HCIIOJIb30BaHHEM (hopMyll N-ro uiieHa apuMETHUECKOH U
TEOMETPUYECKOHN NPOTPECCUM, CYyMMBI IIEPBBIX N YJICHOB.
N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAMH HA KOOPJUHATHON INIOCKOCTH.

Pemate 3amaun, cBsI3aHHBIE C YMCIIOBBIMH MIOCJIEI0OBATEIBHOCTAMU, B TOM YHUCIIE 3aa41
U3 peasbHOM JKU3HHU (C MCIIOJIb30BAHUEM KAITBKYIISITOPA, HU(POBBIX TEXHOJIOTHUH).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
N HaumenoBan  KosmnyecTBO 4acoB DJIeKTPOHHbBIE
© We pa3esioB U (uudposbie)
n/ Becer  KouTpoabn IpakTu4eck
TeM o0pa3oBaTejbHbIE
I 0 ble padoThbI ue padoThbl
NMPOrpamMmbl pecypcsl
Yucna n
bubmuoreka [{OK
BbIYUCIICHUA.
1 25 1 https://m.edsoo.ru/7f415
PanmonanbHble
b90
qucna
bubmnoreka IIOK
Anred
2 Hrebpantetic 27 1 https://m.edsoo.ru/7f415
1€ BBIPAXKECHUS
b90
VpaBHCHIS 1 bubmnoreka IIOK
3 P 20 1 https://m.edsoo.ru/7f415
HEpaBEHCTBA
b90
Koopaunats! n bubmmnoreka HOK
4 rpaduKu. 24 1 https://m.edsoo.ru/7f415
OyHKIUA b90
bubnunorexa LIOK
[ToBTOpEenue n
5 6 1 https://m.edsoo.ru/7f415
00001IeHNe
b90
OBIIEE
KOJIMYECTBO
102
YACOB I1O 0 > 0
I[MPOT'PAMME
8 KJIACC
N HaumenoBan @ KouuvecTBO 4acoB JJIeKTPOHHbIE
" | We pa3uesioB U (undpoBbie)
n/ Becer  Kourpoabn IpakTHyeck
TeM oOpa3oBaTe/ibHbIE
n 0 ble padoThI He padoThbl
NPOrpamMmsbl pecypcsbl
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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
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

Yucna u
bu6mmoreka [IOK
BBIYMCIICHHS.
1 15 https://m.edsoo.ru/7f417
KBanpatubie
af8
KOpHU
Yucna u
BBIUHCIICHHS. bubnuorexa [JOK
2 Crenens c 7 https://m.edsoo.ru/7f417
LIEJTBIM af8
MoKa3aTeemM
Anrebpanyeck
bubmuorexa [JOK
1€ BBIPAKCHHUS.
3 . 5 https://m.edsoo.ru/7f417
KBanpatubiii
N af8
TpEXUIICH
Anrebpaunyeck
bubmuorexa [JOK
1€ BBIPAKCHHUS.
4 15 https://m.edsoo.ru/7f417
Anrebpaunyeck af8
ast ApoOb T
YpaBHeHus u
bubmuorexa [JOK
HEPaBEHCTBA.
5 15 https://m.edsoo.ru/7f417
KBagparusie
afg
YpaBHCHHUS
YpaBHeHuUs u
bu6mmoreka [JOK
HEPaBEHCTBA.
6 13 https://m.edsoo.ru/7f417
Cucremsl
. afg
YpaBHCHHIA
VYpaBHeHMS U bubnnoreka [JOK
7 HEPaBEHCTBA. 12 https://m.edsoo.ru/7f417
Hepasenctpa af8
DyHKIWH. bubnnorexka [JOK
8 OcHOBHBIE 5 https://m.edsoo.ru/7f417
MMOHSATHUS af8
OyHKIHH. bubnuoreka [IOK
9 Yucnosbie 9 https://m.edsoo.ru/7f417
byHKIIUN af8
bu6mmorexa [IOK
IToBTOpEeHUE U
10 6 https://m.edsoo.ru/7f417
00o0011IeHHE
afg
OBIIEE
KOJIMYECTBO 102
YACOB IIO
ITPOI'PAMME
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KITACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne  HaumeHoBaHue
(undposbie)
n/ | pa3sesioB H TeM Bcer Kourpoabn  Ilpaktuyeck
oOpa3oBaTejibHbIE
1| NPOrpaMMel 0 bie padoThI ue padoThl
pecypcbl
Yucna n
bubnunorexa LIOK
BBIUMCIICHHUS.
1 . 9 https://m.edsoo.ru/7f41
JlelicTBUTENbHBIE 9408
qucia
YpaBHeHus u
HEpaBEHCTBA. bubnmoreka [JOK
2 YpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f41
OJTHOM 9d08
MIEPEMEHHOMN
YpaBHeHus u
bubnunoreka LIOK
HEPaBEHCTBA.
3 CreTeMEL 14 1 https://m.edsoo.ru/7f41
. 9dos8
ypaBHEHUM
YpaBHEeHUS U bubnmnoreka HOK
4 HEpPaBEHCTBA. 16 1 https://m.edsoo.ru/7f41
Hepasencra 9d08
bubmmoreka [IOK
5 OyHKIUN 16 1 https://m.edsoo.ru/7f41
9d08
Yucnoskle bubnmorexa LIOK
6 IOCJIEI0BATEILHO 15 1 https://m.edsoo.ru/7f41
CTH 9d08
IToBTOpEHME,
oGoGmere but6mmorekxa [IOK
7 ’ 18 1 https://m.edsoo.ru/7f41
CHUCTEMaTH3aITus
. 9d08
3HAHUHT
OBIIEE
KOJIMYECTBO
102 6 0
YACOB IIO
I[MPOT'PAMME

MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIbHOI IMPOI'PAMMBI

7 KJIACC
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Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI

NpoBepsieMoro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTarta
1 Yucna v BBIYUCIICHUS
11 BeimonHsATe, coderas  yYCTHbIE W MHCBMEHHBIE  MPUEMBI,
' apudMeTHIeCcKue ACUCTBHS C PAIIMOHATBHBIMU YHUCITAMH
Haxoauth  3HaueHHs  YHMCIOBBIX  BBIPQKEHUH,  IPUMEHATH
1.2 Pa3HOOOpa3HbIE CIIOCOOBI ¥ TPUEMBI BBIYMCIICHUS 3HAYCHUH JPOOHBIX
BBIPAXEHHH, COIepKAIUX OOBIKHOBEHHBIE U AECATUYHBIE ApOoOU
[lepexonuts oOT oaHON GOpPMBI 3amWcH 4YUCel K Jpyrou
13 (mpeoOpa3oBbIBaTh  JECATHYHYIO  JOpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO APOOb)
1.4 CpaBHUBATH U yHOPSAI0UYUBATH PALIMOHATIBHBIC YKCTIA
1.5 OxpyrasaTh uncna
BBITIONHATE MPUKUIKY U OIEHKY Pe3yJIbTaTa BBIYHCICHUH, OIICHKY
1.6 3HAYEHUI YHCIOBBIX BBIpAXECHHH. BBIMOMHATH AEHCTBUS CO
CTETEeHSIMH C HATypaJIbHBIMU MOKa3aTeNsIMU
17 [IpuMeHSTh TPHU3HAKH JCITUMOCTH, DPA3JIOKCHHE HAa MHOXKHUTEIN
' HATypaJIbHBIX YHCEIT
Pemarh mpakTUKO-OPHEHTHPOBAHHBIE 3a/lay, CBS3aHHBIE C
OTHOIICHHEM  BEIMYHWH,  IMPOMOPIHOHATBHOCTHIO  BEJUYHH,
1.8 MPOIIEHTAMH, WHTEPIPETHPOBATh PE3YNbTAThl PEIICHUS 3aJad C
y4E€TOM OTpaHUYCHUH, CBSI3aHHBIX CO CBOWCTBAMHU pacCMaTPUBAEMBIX
00BEKTOB
2 AnrebpanuecKue BbIpaXKEHUS
21 Hcnonmp30BaTh  anreOpandecKyr0 TEPMHHOJIOTHIO W CHMBOJIHKY,
' MIPUMEHSITH €€ B TIPOIIECCe OCBOCHUSI YIEOHOTO MaTepHalia
29 Haxonuth 3HadeHWss OYKBEHHBIX BBIPAKECHUW TPU  3aJaHHBIX
' 3HAYCHUSIX MTEPEMECHHBIX
53 BreinmonHATe TpeoOpazoBaHUsl IENOTO BBIPAKEHHS] B MHOTOWICH
' MPUBEICHUEM TTOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BBITIONTHATE YMHOKEHHE OJTHOYICHA Ha MHOTOWIECH ¥ MHOTOWICHA Ha
24 MHOTOYJIEH, MPHUMEHSTHh (OpPMYJBl KBajpaTa CyMMBI W KBajpara
pa3HOCTH
OcCylecTBISITh  pa3joKEHWE MHOTOYIEHOB Ha MHOXUTENIH C
2.5 MTOMOIIIBIO BEIHECEHUS 3a CKOOKH OOIIET0 MHOXKHUTENS, TPYIITUPOBKU
CJIaraeMbIX, MPUMEHEHHS POPMYJT COKPAIIEHHOTO YMHOKEHHS
26 [TpumeHsTh MpeoOpazoBaHUS MHOTOWICHOB /ISl PEIICHUS PA3TUIHBIX

3aaa4 U3 MaTEMaTuKM, CMCXKHBIX IIPEAMETOB, U3 peanLHoﬁ IMPAKTUKHN

14



57 Hcnonbs30BaThk CBOMCTBA CTEIIEHEH C HAaTYpPaJIbHBIMH ITOKA3aTEIsIMU
' JUI IpeoOpa30BaHuUs BbIPAXKEHUN
3 YpaBHEHUS U HEPABEHCTBA
Pemare snuHEHHbIC ypaBHEHHS C OJHOW IMEPEMEHHOM, MPUMEHSS
3.1 IIpaBUJIa EPEX0a OT UCXOJAHOIO YpPaBHEHHs K pAaBHOCHIIBHOMY €MY.
[TpoBepsTS, SIBISETCS JIM YUCIO KOPHEM YPABHEHUS
3.2 [TpumensaTp rpaduveckue METOAbl TPU PEHICHUH JIMHEWHBIX
' YPaBHEHHUH U UX CUCTEM
33 [Tonbupars mnpuMepsl Tap YHCEN, SBISIOMIUXCS — peIIeHUEeM
' JMHEWHOTO YPAaBHEHHS C IByMsI IEPEMEHHBIMHU
CTpouTh B KOOPIMHATHON INIOCKOCTH I'pauK JIMHEHHOTO ypaBHEHMS
3.4 C IByMsl IEPEMEHHBIMU; MOJIb3YsICh IPauKOM, IPUBOAUTH IPUMEPHI
pelLlIeHHs] ypaBHEHUS
35 Pemate cucreMbl JByX JIMHEWHBIX YpPaBHEHMM C  JByMsA
' IEPEMEHHBIMH, B TOM UYHUCIIE TpapUUecKu
CocTaBisTh U pemaTh JMHEWHOE YPaBHEHNE HITH CUCTEMY JTMHEHHBIX
3.6 YpaBHEHHH 0 YCIOBHIO 33/1a4H, MHTEPIPETHPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4M MOJIyYE€HHBIN pe3ysbTar
4 Koopaunats! u rpadguku. OyHkumu
N300paxaTh Ha KOOPIAWHATHOW MPSIMOW TOUYKH, COOTBETCTBYIOILKE
4.1 3aJJaHHBIM KOOpPJMHATaM, JIy4d, OTPE3KH, MHTEpBaJbl, 3alHCHIBATh
YHCIIOBbIE IPOMEKYTKH Ha alreOpandeckoM s3bIKe
49 OTtmeuyarb B KOODAMHATHOM IUIOCKOCTH TOYKH 110 33JaHHBIM
' KOOpAMHATAM
43 CrpouTts rpapuku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN Y
' = x|
OnuceIBaTh ¢ MOMOIIBIO (DYHKIMH W3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMs, DPACCTOSHHUE, LIEHY, KOJIMYECTBO,
CTOMMOCTb, POU3BOAUTEIILHOCTD, BpeMsl, 00bEM paboThI
4.5 Haxoauts 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apryMeHTa
[Tonumats rpaduyeckuii cnoco® TPEACTAaBICHUS U aHAIM3a
4.6 uHpOpMAalLlUY, W3BJIEKATh M HHTEPIPETUPOBATh HH(GOPMAIMIO U3
rpauKOB peaabHBIX MPOIIECCOB U 3aBUCUMOCTEMN
8 KUIACC
Kox .
IIpoBepsiemble npeaMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIeMOro .
00pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabTarta
1 Yucna v BBIYUCIIECHUS
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1.1

Hcnonb3oBarh  HauajgbHblE  MPEJACTABICHUA O  MHOXECTBE
JEHCTBUTENbHBIX YHCET ISl CPAaBHEHUS, OKPYTJICHUS U BHIYMCICHUH,
n300paxarh JEHCTBUTENbHbIE YHCIIa TOYKAMU Ha KOOPIWHATHON
pAMO

1.2

[TpuMeHsTH TOHATHE apU(PMETHYECKOTO KBaJIpaTHOTO KOPHS,
HAXOJIUTh KBAJpaTHbIE KOPHM, HCIOJIB3YS TPU HEOOXOIUMOCTH
KaJIBKYJIATOD, BBIIIOJIHATH peoOpa3oBaHus BBIPAKEHUI,
CoJIepXKalIX KBaJpaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM

1.3

Hcnonp3oBaTh 3amucd OONBIIMX M MAaJbIX YHCET C TMOMOIIBIO
JECATUYHBIX Opo0eit u creneHeit uncna 10

AnreGpanyecKkue BhIpaKeHHs

2.1

HpI/IMerlTI) IOHATHUC CTCIICHHU C ILCIBIM ITIOKa3aTcCJIEM, BBIIIOJIHATH
Hp606p330BaHI/I${ BBIpa)KeHHﬁ, coAcCpiKalux CTCIICHU C 1LCJIbIM
IIOKa3aTcJIEM

2.2

BBINONMHATE  TOXIECTBEHHBIE MPEOOpa3oBaHUsI  pPallMOHATBHBIX
BBIPAXKEHUII HA OCHOBE NpaBWJI JACHUCTBUN HaJ MHOTOWICHAMHU M
anreOpanyecKuMH Jpo0sMu

2.3

2.4

PacknanpiBaTh KBa,Z[paTHBIfI TpéX‘lJ'IeH Ha MHOXXHUTCIIN

[TpumeHsITh IpeoOpa3oBaHMsl BHIPAKEHUHN /ISl PELIEHMs pa3IMYHbIX
3a/1a4 U3 MaTeMAaTUKHU, CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKH

3.1

3.2

YpaBHEHHUS U HEPABEHCTBA

Peniate HHHeﬁHBIe, KBaJApaTHBIC YPAaBHCHHUA W PAOUOHAIIBHBIC
YpaBHCHU:, CBOIAIIUCCA K HUM, CUCTEMBI JIBYX ypaBHeHI/Iﬁ C IBYyMs
NEPpEMCHHBIMU

[IpoBOINTE TPOCTEHIINE WCCIECIOBAHUSA YPAaBHEHUM M CHUCTEM
YpaBHEHHWH, B TOM UHUCIE€ C TPUMEHEHHEM TIpadUUYEeCKUX
npeJcTaBieHui (ycTaHaBIMBaTh, UMEET JIM YpaBHEHUE WIHM cHUCTEMa
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE)

3.3

[lepexoquTe OT cioBecHOW (OPMYNIMpPOBKH 3amaunl K €€
anredpandeckoil MOJENu C MOMOIIbIO COCTaBJICHHS YpaBHEHUS WU
CHCTEMBl YpPaBHEHUW, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ MOJTYYECHHBIN pe3yJIbTaT

3.4

[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB Il CPaBHEHUS,
OILICHKH, peIIaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOMN U UX
CUCTEMBI, 1aBaTh I'paduueCcKyI0 UIUTFOCTPALIUI0 MHOXKECTBA PEIICHUN
HEPaBEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIU

4.1

[ToHuMaTh W HCMONB30BaTh (PYHKUMOHAIbHBIE TOHATHS M SI3BIK
(TepMHHBI, CUMBOJIMYECKHE OOO3HAYEHUs), OINpPEICNATh 3HAYCHHE
(YHKIMU 110 3HAYEHUIO apryMEHTa, ONPEAEIsITh CBOMCTBA (DYyHKIIMU

o e€ rpaduky
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Ctpouts rpaduku dJIeMEHTAPHBIX QYHKIWHA BUIA: y = k/x

4.2 y=k/x ,y =X2,y = X3, ¥ = [X|, OIHCBIBATh CBOMCTBA YUCIOBON (DYHKIIHH 10
e€ rpaduxy
9 KJIACC
Kox .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHOM MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTarta
1 Yucna v BBIYUCICHUS
11 CpaBHUBaATh U YNOPSAJOYMBATH PALMOHAJIBHBIE U UPpPALOHAIbHBIC
' qucIiIa
BrinonHsaTe apudmMeTHuecKue 1eHCTBUS ¢ palliOHATLHBIMU YHUCITAMH,
1.2 coueTasi yCTHbIE U MMUCbMEHHBIE NPUEMBI, BBIIIOJIHATH BHIYMCIECHUS C
UpPpaLMOHATILHBIMU YU CIIAMU
13 Haxonuth 3HaueHus cTeneHeil ¢ UeabIMM MOKa3aTeli MU U KOpHEH,
' BBIYHCIIATh 3HAYEHUS] YUCIIOBBIX BbIPAXKEHUN
14 OkpyriasTh  ACUCTBUTENbHBIE  YHCIA, BBIIOJIHATH  HPUKHIKY
' pe3yJibTaTa BBIYUCIEHUHN, OLIEHKY YHCIIOBBIX BhIPAKEHUN
2 VYpaBHEHHUSI U HEPABEHCTBA
51 Pemare nMHeENHbIE W KBaApaTHbIE YpPaBHEHUS, YpPaBHEHHS,
' CBOJIAIIMECS K HUM, NTpOCTeine [poOHO-paliMoHaIbHbIE YPAaBHEHUS
PemaTe cucTeMsl IByX JMHENHBIX YPABHEHHM C BYMS IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPABHEHU, B KOTOPHIX OJJTHO YpaBHEHHE HE SIBIISIETCA
JIMHEHBIM
Pemiate TekcToBBIE 3a/1auM alreOpandeckuM CIocOOOM C MOMOILBIO
2.3 COCTaBJICHUS] YPAaBHEHMsI WJIM CHUCTEMbI JIBYX YpaBHEHHUH C JIByMs
NepEeMEHHBIMU
IIpoBoauTh NpOCTEMIINE HCCIENOBAaHUS YPAaBHEHMH M CHCTEM
54 yYpaBHEHHH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUYEeCKUX
' npeJcTaBiIeHui (Hampumep, yCTaHAaBIUBaTh, UMEET JIM YpaBHEHHE
WM CHCTEMA YpaBHEHHH pellIeHus], €ClIi UMEET, TO CKOJIBKO)
Pemarp 1nuHElHBIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
2.5 n300pakaTh pelIeHne HEPAaBEHCTB Ha YMCIIOBOMU MPSIMOM, 3aIICHIBATh
pEIIEeHNE C IIOMOIIBI0 CHUMBOJIOB
Pemate cucTemMbl JIMHEWHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB,
26 BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, H300pa)kaTh peIlIeHUEe
' CUCTEMBI HEPaBEHCTB HA YMCIJIOBOM MPSIMOM, 3alIMCHIBATh PEIIECHUE C
IIOMOUIbIO CUMBOJIOB
2.7 Hcnonb30BaTh HEPABEHCTBA MIPY PEIICHUH PA3IMYHBIX 3a/1a4
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OyHKIMU

Pacno3naBath (b}IHKI_II/II/I HN3YUYCHHBIX BHUJIOB. Iloxa3wsIBaTh
CXCMATUYCCKU  PACIIOJIOKCHHUC  Ha KOOpHHHaTHOﬁ IIJIOCKOCTH

3.1 rpadukoB Gyukuuii Buma: Yy=kX, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBUCHUMOCTH OT 3HA4eHUU KO3((UIIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKIUH
[Toka3pIBaTh CXEMATHMUECKH PACIOJIIOKEHHE Ha KOOPIWHATHOU

3.2 IUIOCKOCTH TpadukoB GyHKIMUA Buaa Y = VX, Y = |X| U ONUCHIBATH
CBOMCTBA (PYHKLIUI
Ctpouth M u300pa)xaTh CXEMAaTUYECKH TpaUKu KBaJAPATUUHBIX

3.3 GyHKIUI, OMHMCHIBATH CBOWMCTBAa KBAJIPATHUYHBIX (YHKIHUH MO HX
rpadukam
Pacno3naBath kBagpaTuuHyio (GYHKIUIO 10 ¢dopmylie, NPUBOIUTH

3.4 IpUMephl KBAaJIpaTUYHBIX (PYHKIHMH U3 peanbHOW KU3HH, (UMKH,
reoMeTpuun

4 Apudmernueckasi U reoMeTpUUYecKas IPorpeccun

41 Pacnio3naBath apu(MeTHUECKyl0 U TEOMETPHUYECKYIO IMPOrpeccuu

' IIPH pa3HbIX COCO0aX 3aTaHus
BBITIONTHATE BBIYUCIICHUS C HCIIOJB30BaHWEM (OpMys N-TO diIeHa

4.2 apuQMeTUIECKON U TEOMETPUUECKON MPOTPECCHIA, CYMMBI TIEPBBIX N
YJIEHOB

43 N300pakaTh ~ WIEHBl  TIOCJIEIOBAaTENILHOCTH  TOYKAMH  Ha

' KOOPIMHATHOM IIIOCKOCTH
Pemmatsb 3a1aum, cBsI3aHHBIE C YUCIOBBIMHU MOCJIEIOBATEILHOCTSIMH, B
4.4 TOM 4YHCJE 3aJadydl U3 pPeaTbHOM KWU3HH (C MCIOJIH30BAaHUEM

KaJIbKYJISITOpa, HU(POBBIX TEXHOIOTHI)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Hucna 1 BIYUCICHUS
Jlpobu OOBIKHOBEHHBIE U AECSITUYHBIC, NEPEX0] OT OJHON (OPMBI 3alnCU
11 npobeit k apyrou. IloHsTHE panMoOHaNbHOrO 4YMCia, 3alMCh, CPaBHEHUE,
YHOPSA0YMBAHUE PALIMOHATIBHBIX YUCEI
12 Apudmernueckue 1eHCTBUS ¢ pallMOHATLHBIMU YuciiaMu. Pemenue 3anayd u3
' peayibHOM MPAKTUKK HA YacTH, Ha IPOOHU
13 Crenenb ¢ HaTypajbHBIM IIOKAa3aTeJlEeM: OIpEIeNIeHHEe, NpeoOpa3oBaHUE
' BBIPQKEHUI Ha OCHOBE OMpeEeNIeHus, 3aMUCh OOJBIINX YUCEI
14 [IporeHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U IpoOH B BUIE MPOLICHTOB.
' Tpu ocHOBHBIE 33/1a4H Ha IIPOLIEHTHI, PELICHHUE 3a7a4 U3 PEAIbHON IPAKTUKU
15 [IpuMeHeHne NpPU3HAKOB JEIMMOCTH, pa3JIOKEHUE HA MHOXKHUTEIH
' HaTypaJIbHbIX YHUCEI
16 PeanbHble  3aBucMMOcTH, B TOM uucie OpsMas U oOpaTHas
' MPONOPLUUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXXEHUS
51 IlepemenHbIE, YMCIOBOE 3HAYEHHE BBIPAXKEHUSI C IEPEMEHHOM. [lomycTuMmbIe
' 3HAQUYEHMS IEPEMEHHBIX
59 [IpencraBienure 3aBUCUMOCTH MEX]y BEJIMYMHAMH B BHAE (DOPMYIIbL.
' Beruncienus mo gpopmysam
53 IIpeoOpa3oBanue OYKBEHHBIX BBIPaXEHHUH, TOXKAECTBEHHO paBHbIE
' BBIPKEHHSI
2.4 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM
55 OpnowieHbl 1 MHOrowIeHbl. CTeneHb MHOTOWIEeHa. CiioKeHne, BHIYUTaHNUE,
' YMHOKEHHE MHOTOYJIEHOB
@opMysbl COKPAUIEHHOTO YMHOXEHMS: KBaApaT CyMMbl U KBaapar
2.6 pazHoctu. dopmyna pa3sHOCTH KBaapaToB. Pa3noxkeHne MHOIOWIEHOB Ha
MHOXUTEIN
3 VYpaBHeHUs
31 VYpaBHeHHe, KOpEHb ypaBIjeHm, npaBwia MpeoOpa3oBaHMsl ypaBHEHUS,
PaBHOCHJILHOCTb YPaBHEHU
39 JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOMW, YMCIIO KOPHEH JIMHEWHOIO
' yYpaBHEHUS, PEIICHUE TMHEHHBIX YpaBHEHUN
33 CocraBieHre ypaBHEHUH 10 YCIOBUIO 3a/1a4u. Pelienne TEKCTOBBIX 3a71a4 C
' HOMOIIBIO YPaBHEHUIM
3.4 JluneiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpauk
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Cucrema JOByX JIMHEHHBIX YpaBHEHHUH C JABYMs IEpEMEHHBIMU. PemieHue
3.5 CHCTEM ypaBHEHHH criocoOoM nojcTaHoBKH. [Ipumepsl penienns TeKCTOBBIX
3aJa4 C OMOIIbIO CUCTEM ypaBHEHUH
4 Koopaunats! u rpaduku. OyHKmuu
4.1 Koopaunata Touku Ha psmMoit
4.2 Uucnossle IpoMeKyTKH. PaccTosiHue MKy AByMS TOUKaMU KOOPAMHATHOU
' psAMOit
43 IIpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca U opauHarTa
' TOYKHU HAa KOOPJMHATHOU IIOCKOCTU
44 [Tpumeps! rpadukoB, 3agaHHbIX GopMysnamu. UreHne rpaukoB pealbHbIX
' 3aBHCHMOCTEM
4.5 [onsarue Gpynkuuu. ['paduk pynkunu. CroricTBa GyHKIMIA
4.6 Jluneitnas pyunkuus, e€ rpaduk. 'padux dynkmm y = [X|
4.7 I'paduueckoe pemieHHEe JTUHEWHBIX YPaBHEHWH M CHCTEM JIMHEWHBIX
' ypaBHEHHU
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucna 1 BIYUCTICHUS
11 KBagpatHblii kopeHb u3 uncna. [loHsATHE 00 HMppPalMOHANBHOM YHCIIE.
' JlecaTHuHbIe TPUOJINKEHUS UPPALIMOHATIBHBIX YHCEI
CpolicTBa apu(MeTHdYecKuX KBaJpaTHBIX KOPHEM M MX NPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUN " BBIYHCIICHUSIM.
JlericTBUTEIIbHBIEC YUCIIA
1.3 Cremnens c 1e7bIM TIOKa3aTesieM u e€ cBoiicTBa. CTaHmapTHas 3aluch Ynuciia
2 Anrebpanueckue BbIpaKeHUs
21 KBagpatuslii TpEXuieH, pa3jloKEHUE KBAJpPaTHOTO TPEXWIEHA Ha
' MHOXHTEITN
2.2 Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO anredpanyeckon Apoou
2.3 CrnosxeHue, BBIYMTaHUE, YMHOXKEHUE, JIeJICHUE anre0panyeckux Ipooeit
24 ParmonanbHble BRIpaXXEHUS U UX ITpeodpa3oBaHue
3 VYpaBHEHMSI U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢opMyla KOpHEH KBaJpaTHOrO YypaBHEHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHUH, CBOAAIIUXCS K IMHEHHBIM U KBaJPATHBIM
3.3 [Ipocreitmme 1poOHO-palIMOHATILHBIC YPaBHEHUS
I'paduueckas uHTEpHIpeTaUs YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPAaBHEHUM C ABYMs IlepeMeHHbIMU. [Ipumeps! perieHus cucreM
HEJIMHEHHBIX YpaBHEHUH C IBYMs IEPEMEHHBIMU
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3.5 Pemennie TeKCTOBBIX 33724 aNreOpandeckKuM crmocooom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIBHOCTD HEPABEHCTB
3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEeMEHHOM
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIUHA
41 [Monstne Qynkmuu. OOIACTH ONpeAeNeHUS W MHOXECTBO 3HAYCHHM
' ¢Gyukumu. CrocoOsl 3a1aHus QyHKIHI
4.2 I'paduk ynkuuu. YreHue cBOHCTB GYHKIUH 110 €€ rpaduxy
4.3 [Tpumeps! rpadguKoB QYHKIHA, OTPAKAOIINX PeaTbHbIC IPOIECCH
44 OyYHKIMH, ONUCHIBAIOUIME MPSAMYI) MU OOpaTHYIO MPOIMOPLHUOHAIBHbIE
' 3aBUCHMOCTH, X TpapuKu
4.5 Oyukuu y =x2, y = X?
4.6 Oyukimu y = X, Y = |x|
4.7 I'pacduueckoe penienne ypaBHEHUN U CUCTEM YpaBHEHUI
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucna u BEIYUCICHUS
11 ParionanpHble yKca, MppaloHaTIbHBIE YHCA, KOHEYHBIE M OECKOHEUHBIE
' JIECSTHUYHBIE IPOOH
MHOXeCTBO  ACWCTBUTENBHBIX  4YHCET, JCHCTBUTENbHBIE YHCIAa  Kak
12 OeCKOHEUYHBbIE JEeCATHYHBIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
' MEXIy MHOXECTBOM JCHCTBUTENBHBIX YHUCET U KOOPIMHATHON MPSMOIA.
CpaBHeHUE 1eHCTBUTENBHBIX YUCEI
1.3 ApudmeTrndeckne IeHCTBUS C NEHCTBUTEILHBIMU YHNCIAMH
W3mepenns, mpuOavkeHus, oleHKH. Pa3Mepsl 00bEKTOB OKPYIKAIOIIETO MHUPA,
14 JUTHTEIILHOCTh TIPOIIECCOB B OKpYy»KaromieM mupe. [IpuOimkéHHoe 3HaYCHHE
' BEJIMYMHBI, TOYHOCTH MpUOIMxkeHus. OkpyrieHue gyucel. [Ipukuaka u oreHka
pe3yJIbTAaTOB BHIYMCICHHI
2 YpaBHEeHUS 1 HEPABEHCTBA
2.1 YpaBHEHHUsI C OHOM TEPEMEHHON
2.2 JIunelinoe ypaBHeHuMe. Penienne ypaBHEeHUN, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBagpaTtHoe ypaBHeHue. Pemenue ypaBHEeHU, CBOASIIUXCS K KBaIPaTHBIM
54 bukBagpatHoe ypaBHeHue. I[lpumepbl pelieHuss ypaBHEHUM TpeThed U
' YETBEPTOU CTETIEHEN Pa3JIOKEHUEM HA MHOKUTEIN
2.5 Pemenne npoOHO-paliMOHANTBHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHUN
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2.7 YpaBHeHUE ¢ ABYMS IIEPEMEHHBIMU U €r0 TpauK

2.8 Pemenuie cuctem ByX TUHEHHBIX YpaBHEHH ¢ JBYMsI IEPEMEHHBIMU

59 Peme}ine CUCTEM JBYX YPaBHEHHM, OJHO U3 KOTOPBIX JIMHEWHOE, a APYyroe —

BTOPOI1 cTeNeHn

2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMU

2.11 Pemenne TekcTOBBIX 3a7a4 anreOpandecKuM CrocoooM

2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenve mMHEHHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN

2.14 Pewienne cucreM IMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOU

2.15 KBaaparHbie HEpaBeHCTBA

516 I'paduueckass mHTEpHIpEeTaNMsi HEPABEHCTB M CHUCTEM HEPABEHCTB C ABYMS
' IIEPEMEHHBIMU
3 OyHKINU

31 KBanmparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, xoopauHATHI
' BEPILUHBI MTapaboIibl, OCb CAMMETPUHU NapaboIIbI

3.2 I'paduku pynkumii y=Kx, y=kx+b u ux cpoiicra

3.3 I'padukn Gpyukimii y=K/X, y = X* u ux cBoiicrsa

3.4 I'paduku QyHKIMii , ¥ UX CBOICTBA
4 YucnoBele NOCIEI0BATEIBHOCTH

41 Omnpenenenue U crocoObl 3a/1aHus YUCIIOBBIX MOCIIEA0BaTENbHOCTEHN. 3a1aHue
' MOCJIEI0BATENbHOCTH PEKYPPEHTHOM (popMyIioi u popMyIioil N-ro uneHa

42 Apudmernueckass mporpeccusi. Dopmynbl N-r0 WieHa apuMETHUUECKOU
' MIPOTPECCHH, CyMMBI TIEPBBIX N YWICHOB

43 I'eomerpuueckast mnporpeccus. @Popmyasl N-ro wieHa Te€OMETPUUYECKON
' IPOTPECCUH, CyMMBI NTEPBBIX N UIECHOB

44 N306paxkenne uneHOB apu(pMETHUYECKOW U T'€OMETPUYECKOM mporpeccuii
' TOYKaMHU Ha KOOPAMHATHOM IJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 CrnoxHbI€ IPOLIEHTHI

INEPEYEHbB 2JIEMEHTOB COAEPXKXAHMUS, ITPOBEPAEMBIX HA OI'2 I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUSA

1 Yuciia 1 BEIYUCIEHUS

1.1 HarypanbsHble u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LETBIX YHCEI

12 OOBIKHOBEHHBIE M JECATUYHBIE JpOOH, TPOIEHTHl, OECKOHEUHBIC
' HIEPHOIUYECKUE IPOOU

13 PanmonanbHbie uncna. ApudmeTnyecKkre Omepaludd ¢ paldOHAIbHBIMU
' YUCIaMU
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JeiicTBuTenpHble yucia. ApudmMeTHyeckue onepanuu ¢ JIeHCTBUTENbHBIMU

1.4
YyHCIIaMu
15 [MpubnmxEHHble BBIYUCICHUS, TpPaBUIa OKPYIJIEHUS, NMPUKHUIKA M OLIEHKa
' pe3yJibTaTa BEIYUCICHUHI
2 Anrebpanyeckue BhIpaXKEHUs
2.1 BykBeHHbIE BbIpaKeHUsI (BBIPAXKEHUS C IEPEMEHHBIMHU )
59 Cremnenb ¢ nensiM mnokasareneMm. CTeneHb C palMOHaIbHBIM IMOKA3aTEJIEM.
' CaoiicTBa cTeneHu
2.3 MHorouseHsbl
24 Anrebpanueckas 1po0b
95 ApudmeTnueckuii  KOpeHb  HaTypalbHOM  cTemenu.  JlelcTBuUsA ¢
' apuQMeTUUECKUMHU KOPHSIMH HaTypajIbHOU CTEICHH
3 YpaBHEHUS U HEPAaBEHCTBA
31 Llenbie u apoOHO-panMOHANbHBIE ypaBHEHUSA. CHCTEMBbl U COBOKYITHOCTH
' ypaBHEHHH
3.9 Lenbie u apobHO-panmoHaIbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemenue TeKCTOBBIX 3a1a4
4 YucnoBble OCIEI0BATENHHOCTH
4.1 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHMs TOCIEI0BATENLHOCTEMN
4 Apudmerndeckass M reomerpuueckas rmporpeccud. Dopmyna CIOXKHBIX
' IPOIIEHTOB
) OyHKIIN
@ynkuus, crnocodbl 3amanus ¢QyHkuuu. ['paduk  dysxmum. OOnacth
oTpeieNIeHusl U MHOXecTBO 3HaueHul ¢pyHnkunu. Hynu gynkium. IIpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (YHKIMH. MakCHMyMbl U
MUHUMYMBI (pyHKIuu. HauOosbiiee u HauMeHblllee 3HAYeHHE (DYHKIIMM Ha
IPOMEKYTKE
6 KoopaunaTs! Ha MpsIMO¥ U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapTOBBI KOOPJMHATHI HA MIIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyronbHUK
7.3 MHOroyroisHUKN
7.4 OKpy’>KHOCTb U KpYyT
7.5 W3mepeHne reoMeTpuuecKiX BeIUUnH
7.6 BexTops! Ha TI0CKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
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8.2 BeposiTHOCTB
8.3 KomMOunaropuka
8.4 MHoxecTBa

8.5 I'padmsr
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