MHHHCTEPCTBO NPOCBEIEHUSI POCCHHCKON OEIIEPAIIMH
Muuncrepereo obpazosanus Kpacnospexoro kpas
Vupasaenue o0pazoBanus AIMHHHCTPAINN AMHHCKOI0 paiiona

.
>

PACCMOTPEHO

Pyxosougrens [HIMO
M' /ALCJTanumk

ﬂporonon Ne |
O» arrvera2023 r.

MBOY "Maaunosckas CLI"

COI'VIACOBAHO
3am. aupexTopa no YBP

MBQY «Manunonckas CIIY
€€F | E.B.Anoxuuaa "
«30» defryera2023 r.

AJIAIITUPOBAHHAS PABOUYAS ITPOI'PAMMA

yaebHoro npeamera «Aarebpa»

AJS O0YHAMIHXCH ¢ HAPYIUICHHEM 3PeHHS

0 knacc

YUHTENR BhICLICH KBANHDUKAUMOHHON KaTeropuu

Jlanuuk Auubl CepreeBusl

n, Masmnonsxka, 2023




IHHOACHUTEJIBHASA 3ATINCKA

AureOpa sIBIISIETCSI OTHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIETr0 00pa3oBaHUs: OHA 00ECIIEYMBACT U3yUCHUE JPYTUX ITUCIHIIINH, KaK
€CTeCTBEHHO-HAYYHOTO, TaK ¥ TyMAaHUTAPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOMMO ISl MIPOJIOJDKEHHS 00pa30BaHHs M B IOBCEJHEBHOM KU3HU.
PaszButne y oOydarommxcsi Hay4HBIX IMPEJICTABICHUN O MPOUCXOXKICHUHM U CYHIHOCTH aireOpandeckux aOCTpakiuii, croco0e OTpaKeHHS
MaTeMaTHYeCcKOi HayKOﬁ SIBJICHUUN U mponecCoB B MPUPOALC U O6HICCTBC, POJIK MAaTEMATUYCCKOTO MOJCIIMPOBAHUA B HAYYHOM IIO3HAHWU U B
MPaKTUKE CMOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX IS aJanTallid B COBPEMEHHOM
uuppooM obuectBe. M3yueHue anredOpbl oOecrieuuBaeT pa3BUTHE YMEHMsI HaONI0/1aTh, CPABHHUBATH, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT
KPUTHUYHOCTU MBIIIJICHUA, CIOCOOHOCTH APTYMCHTUPOBAHHO 000CHOBLIBAaTL CBOH HeﬁCTBHﬂ 1 BBIBOJFHI, (bOpMy.]'IPIpOBaTB YTBCPKIACHUSA.
OcBoeHne Kypca anredpbl 00ecredrBaeT pa3BUTHE JIOTHYECKOTO MBIIIJICHUSI 00Yy4aolUXCs: OHU MCIOJb3YIOT JeNYKTUBHbIE U UHAYKTHUBHBIE
paccyxkeHusi, o0oOmeHne W KOHKpPETU3aluio, adcTparupoBanue u aHamoruro. OOydeHue anredpe Mpenarnosaraet 3HAYUTENbHBIA 00BEM
CaMOCTOSITEIIEHOW JIESITETbHOCTH OOYJYAIOIIUXCs, IMO3TOMY CaMOCTOSITENIFHOE pEIIeHHE 3a7ad SBISIETCS pealn3anueil JesTelIbHOCTHOTO
MPUHIIMIA 00y4EHUSI.

B cTpykType nporpamMel yueOHOTO Kypca « Anredpay s 0CHOBHOTO 00Iero 00pa3oBaHMsi OCHOBHOE MECTO 3aHMUMAIOT COJIEPKaTeIbHO-
MeTOIUuYecKue JIMHUM: «Hucna u BeIYUCIEHUs», « AreOpandeckue BhIpaXKEeHUA», «Y paBHEHUS U HEpPaBEHCTBa», «DyHkuuny. Kaxnas u3 stux
COJIepKaTEIbHO-METOIUUECKUX JIMHUI Pa3BUBACTCS HA MPOTKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOACHUCTBYS ¢ APYrMMH €ro JUHUAMU. B
X0Ji€ U3y4eHUs1 y4eOHOro Kypca 00yqaromuMcs IPUXOIUTCS JIOTHYECKU pacCyKIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH s3bIK. B cBs31
C 9TUM B IIpPOrpaMMy y4eOHOro Kypca «Anredpa» BKIIOYEHbl HEKOTOPHIE OCHOBBI JIOTUKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pPa3ienax
MaTeMaTU4eCKOro O0O0pa30BaHUs M CIIOCOOCTBYIOIIME OBJIAJCHHIO OOYydYarOUIMMHCA OCHOB YHHMBEPCAJIBHOIO MAaTEMaTH4YEeCKOTO S3bIKA.
CopneprkaTenbHON M CTPYKTYPHOM 0COOCHHOCTBIO yUEOHOTO Kypca «Anredpay sBISETCsS €ro MHTErPUPOBAHHBINA XapakTep.

Copnepxanue JuHUM «YuCna U BBIYUCICHUS» CIYXKUT OCHOBOHM AJIs AajbHEHWIIEro M3y4eHUs MaTEeMAaTUKU, CHOCOOCTBYET Pa3BUTHIO Y
oOyyaromuxcs JIOTHYECKOr0 MBIIIICHNS, (OPMUPOBAHUIO YMEHHs I0JIb30BaThCsl AIrOPUTMaMM, a TakXkKe NPUOOPETEHUIO MPaKTHYECKHX
HaBBIKOB, HEOOXOJMMBIX JJIsl MOBCEAHEBHOM W3HU. Pa3zBuTHe NMOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS CBSI3aHO C
palnMoHaIbHBIMU U HPPALIMOHAILHBIMU YU CIIaMH, (POPMUPOBAHUEM NPE/ICTABICHUH O IEHCTBUTEIBHOM YHCIIe. 3aBEpLICHUE OCBOSHUS YHCIOBO
JIMHUU OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHUIo.

Copnepxanue JByX aireOpauueckux JMHUH — «AnreOpandeckue BBIPRKEHUS» U «YpPaBHEHUS M HEPAaBEHCTBa» CIIOCOOCTBYET
¢dbopMupoBaHHIO Y OOy4aroIMXCs MaTeMaTU4YecKOro ammapaTra, HeoOXOAMMOTro JUlsl pelleHUs 3a7ady MaTeMaTHKH, CMEXHBIX MPEIMETOB U
MIPAKTUKO-OPHEHTUPOBAHHBIX 337a4. Ha ypoBHE OCHOBHOTO 0011ero oopa3zoBaHus y4eOHbIH MaTepHai rpyNInupyeTcs BOKPYT pallMOHAIbHBIX
BbIpaKeHUH. AnreOpa IeMOHCTPUPYET 3HAUCHHE MaTeMaTHKH Kak s3bIKa JUIS OCTPOSHUS MaTeMaTHYeCKUX MOJieNei, onucaHus MpoLeccoB U
SBJICHUH peabHOrO Mupa. B 3amaun oOyueHus anredpe BXOAT TaKKe JallbHEHIIee pa3BUTHE aITOPUTMUYECKOTO MBIIIJICHUS, HE0OX0IMMOTO,



B YAaCTHOCTH, Il OCBOEHUS Kypca HH()OPMATUKH, U OBJIaJICHNE HAaBBIKAMU JEIYKTUBHBIX paccyxaeHuid. [IpeobpasoBanue CUMBOIBHBIX (hopMm
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHSI, CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPYECTBY.

Conepxanme (QyHKIMOHAIBHO-TPAa)UIECKON JTHMHAM HAIEJICHO Ha MOJydeHHe OOYydJarolIMMHCS 3HAHWH O (YHKIMAX KaKk BakKHEHIIECH
MaTeMaTUYEeCKON MOJIEIH ISl ONTMCAHUS U UCCIIEJOBAHUS pa3HOOOpa3HBIX MPOLIECCOB U SBJICHHUI B IPUpoAe U oOmecTse. M3ydyenne marepuana
CIOCOOCTBYET pa3BUTHIO y OOYJarOIIUXCS YMEHUS MCIOJIb30BaTh Pa3IMYHbIC BBIPA3UTEIBHBIC CPEJCTBA S3bIKA MAaTEMaTHKH — CIOBECHBIEC,
CHMBOJIMUECKHE, TpadruecKue, BHOCHUT BKJIal B (POPMHUPOBAHUE MPEJICTABICHHUI O POJIM MAaTEMATHKU B Pa3BUTHH LIUBUIIM3ALNAN U KYJIbTYPHI.

CornacHo yueOHOMY TIaHy B 7-9 Kitaccax m3ydaercsi ydeOHbIH Kypc «Anredpay», KOTOPBIM BKIIOYAET CIEAYIOIINE OCHOBHBIE Pa3eiibl
conepkanus: «Yucna u BBIYUCICHUS», «ANreOpandecKkue BIpaKEHUs», «Y paBHEHHUS U HEPABEHCTBaY, «DYHKIIUNY.

Ha uzyuenue yueOHoro kypca «Anredpa» orsoaurcst 306 yacos: B 7 kinacce — 102 yaca (3 vaca B Henento), B 8 kiacce — 102 yaca (3 yaca
B Heneno), B 9 kimacce — 102 gaca (3 yaca B Heziemio).

COILEP KXAHUE OBYUYEHUA

Yuca ¥ BLIYHCTIEHUA

PanmionaneHbIe YKCa, HppalMOHAIbHBIC YUCIIa, KOHEYHBIC U OECKOHEUHBIE JACCATHYHBIC NPoOU. MHOXKECTBO NEUCTBUTEIBHBIX YHCEIL,
JCHCTBUTENLHBIC YHCIIa KaK OCCKOHEUHBIE JNECATUUYHBIC IpoOu. B3anMHO 0HO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM JCHCTBUTEIHHBIX
YUCeNl U KOOPJUHATHON MPsIMOHA.

CpaBHEHME ICUCTBUTENBHBIX YUCEN, apU(PMETHUECKUE JCHCTBUS C IEHCTBUTEILHBIMU YUCIIAMH.

Pa3mepsr 00bEKTOB OKPYKAIOLIET0 MUPA, JUTUTEILHOCTD IIPOIIECCOB B OKPYKAIOIIEM MUPE.

[Tpubmx€HHOE 3HAUYCHHUE BEIMUMHBI, TOYHOCTD MpuOmmkenus. OkpyriieHue uyncen. [Ipukuaka u orieHKa pe3ysibTaTOB BRIYUCICHUH.

YpaBHeHUs] M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Penienue ypaBHEHHM, CBOAAIIMXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOASIIMXCS K KBaJIpaTHBIM. bukBanpatHoe ypaBHeHHE. [IpumMepsl pemieHust ypaBHECHUI
TpeThel U YCTBEPTOU CTEMEHEH Pa3IoKCHHEM Ha MHOYKUTEIIH.

Pemenue npo6GHO-paliioHATBHBIX YPaBHEHUH. PellieHne TeKCTOBBIX 3a/1a4 anreOpaniyeckuM METO0M.

VYpaBHeHHeE ¢ ABYMs IEPEMEHHBIMU U ero Tpaduk. Pemenue cuctem AByX JIMHEHHBIX YpaBHEHUH C IByMs IepeMeHHBIMU. Pelienue cucrem
JBYX ypaBHEHH, OHO M3 KOTOPBIX JUHEHHOE, a Apyroe — BTopoil creneHu. ['paduueckas mHTEpHpeTanus CUCTEMbl YPaBHEHHUH C JBYMS
MepEMEHHBIMU.

Pemenne TeKCTOBBIX 3a1au aNreOpanvdeckiuM crocoooMm.

UucnoBblie HEpaBEHCTBA U UX CBOMCTBA.



Pemienue TMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM. Pemienue cucrteM JMHEHHBIX HEPABEHCTB C OJHOM mepemeHHoM. KBaaparHbie
HepaBeHCTBa. [ paduueckast HHTEPIIPETAINs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DyHKUUHA

KBangparnunas ¢pynkius, e€ rpaduk u cBoiictsa. [lapabosa, KOOpAWHATHI BEPIIMHBI TAPa00JIbl, 0Ch CHMMETPHH MapadOJIbL.

Ipaduxn dyrkimit: y = kX, y = kx + b, y = ki, y = X3, y = VX, Y = |X|u ux cBoiicTBa.

YuciioBbIE M0CJIE10BATEJIBHOCTH U MIPOTPECCUH

[TonsaTHE YNCIOBOM MOCIENOBATEILHOCTH. 3aJaHUE TIOCIIEIOBATEILHOCTH PEKYpPPEHTHON (popmysoit u popMyIioi N-ro ysieHa.

Apudmernueckas U reoMmerpuueckas nporpeccud. @opmMyssl N-ro wieHa apuPpMeTHYecKOl M reoOMEeTpHYECKON MpOrpeccuid, CyMMBbI
MEPBBIX NYICHOB.

N3obpaxenune 4ieHOB apu(PMETHUECKOW W TEOMETPUUECKOM MPOrpeccuii TOYKaMH Ha KOOPAMHATHOW TIUIOCKOCTH. JIMHEHHBIM U
SKCHOHEHIMANBHBIN pocT. CII0KHBIE MPOIIECHTHI.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMBLI YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pPe3yabTaThl OCBOECHUS MPOTPaMMbl y4eOHOTO Kypca «Anredpay XxapakTepU3yroTCs:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIIEHUEM HMHTEpeca K MPOLUIOMY U HACTOSIIEMY POCCUIICKOM MaTeMaTUKU, IEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHUSM POCCUHUCKUX
MaTeMaTHUKOB M POCCUICKON MaTeMaTHUYECKOM IKOJIbI, K MCIOJIb30BAaHUIO ATUX JOCTHKEHUHN B APYrUX HAyKax U MPHUKIATHBIX cepax;

2) rpasKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHHIO 00sI3aHHOCTEH TpakJaHMHA M pealiv3allid €ro IMpaB, NPEICTaBICHHEM O MaTeMaTHYEeCKHX OCHOBAax
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHH, MpOIEAyp I'paKIaHCKOTo oOIIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
OOCY)KJICHHIO ATHUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHHEM JIOCTH)KEHUI HAayKH, OCO3HAHMEM Ba)KHOCTH MOPAJIbHO-
STHYECKUX MPUHIIUIIOB B ICATEIHHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha AaKTHMBHOE YYacTHE€ B PEIICHUM MNPAKTUYECKUX 3a7ad MAaTeMaTH4eCKONl HaIpaBlIECHHOCTH, OCO3HAaHUEM BaXXKHOCTH
MaTeMaTH4eCcKOro oOpa3oBaHUs Ha MPOTSKEHUH BCEH KU3HU 7S yCIENTHOW MpodeccCHoHaNIbHON NesITeNbHOCTH U Pa3BUTHEM HEOOXOAUMBIX
YMEHH, OCO3HAHHBIM BBIOOPOM M TMOCTPOCHHEM WHIMBUIYAIbHOW TPACKTOPHUH OOpa30BaHUSA U KU3HEHHBIX IJAHOB C YYETOM JIMYHBIX
WHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTENH;



4) 3cTeTHYECKOEe BOCIIUTAHME:

CIOCOOHOCTBIO K IMOIIMOHAILHOMY M ACTETHYECKOMY BOCIPHSTHIO MAaTEMAaTHIECKIX 00BEKTOB, 3314, PeIICHUH, PacCyKICHUH, YMEHHUIO
BHJIETh MaTeMaTHYE€CKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI0 NO3HAHUSA:

OpHMEHTAIIMEH B ICITEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX MIPEAICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA,
MIPUPOJIBI ¥ OOIIECTBA, IOHUMAHUEM MaTEeMaTHYECKON HAyKH Kak c(ephl 4YeTOBEUECKON IEATEIbHOCTH, 3TAMOB €€ Pa3BUTUSA U 3HAYMMOCTH JIJIsI
Pa3BUTHS ITUBUIIU3AIMH, OBJIAJCHUEM S3BIKOM MAaTEMAaTHKH W MaTeMaTHYECKOW KyIbTypOW KaK CpPEICTBOM TO3HAHUS MHUpPa, OBIAJCHUEM
MPOCTEUIIMMHU HaBBIKAMH HCCIIEIOBATEIBCKOM €SI TEIbHOCTH;

6) pusuyeckoe BocnuTanue, GopMUPoOBaHUE KYJIbTYPhI 310POBbSI U IMOIMOHAJIHLHOIO 0JIATONOJIYYMSI:

TOTOBHOCTBIO MPUMEHSATh MaTEMAaTUUYECKUE 3HAHMS B MHTEPECAX CBOETO 3/I0POBbS, BECHUSI 3I0POBOT0 00pa3a KU3HHU (3J0pOBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXXUM 3aHITHIA U OTIbIXa, PETyIspHas Gu3ndeckas akTUBHOCTD), CPOPMUPOBAHHOCTHIO HaBbIKA peQIIEeKCHH, TPU3HAHUEM
CBOETO IMpaBa Ha OMMOKY U TAKOTO e MpaBa JAPYroro 4YeI0BeKa;

7) 3K0JI0THYecK0e BOCIIMTAHME:

OpHMEHTAIINEH Ha MPUMEHEHNE MaTeMaTHIECKUX 3HAHHM I PEIICHUS 33/1a4 B 00IaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/Ibl, TUTAHUPOBAHUS
MOCTYIKOB U OLIEHKH UX BO3MO>KHBIX MOCIEACTBUI I OKPYXKAIOIIeH cpeibl, 0CO3HAHUEM IJI00aIbHOTO XapaKkTepa HKOJIOrHYeCKUX MpoodieM u
MyTeN UX pPEIICHUS;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBHIM CONUAIBbHON U IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSAX HEONPEACIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEM KOMIIETEHTHOCTH 4epe3 IPAaKTHYECKYIO
NesITeNbHOCTh, B TOM YHCIIE€ YMEHUE YYUTHCS y JPYTHX JIOJAeH, MpHOOpeTaTb B COBMECTHOM NESTENIbHOCTH HOBBIC 3HAHUS, HABBIKM U
KOMIIETEHIIUHU U3 ONBITA IPYIHUX;

HE00X0IMMOCTHIO B ()OPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4ncie GOPMYIHPOBATH UAEU, TOHITUS, TUIIOTE3bl 00 0OBbEKTaX U SIBICHUSX, B
TOM 4YHCJIe paHEe HEU3BECTHBIX, 0CO3HABATh JE(PUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAI[MIO, BOCIPHUHHMATh CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TpeOYIOLIUN KOHTpMEp,
KOPPEKTUPOBATh MPUHUMAEMbIe PEUICHHUS U JeHCTBU, POPMYIUPOBATh U OLICHUBATh PUCKU U TIOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/1bHBIE YHHBepcaJlbHbIe Y4eOHbIe JeiicTBUSA

BasoBble jJornueckue aeiicTBUA:



BBISIBIISITh M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKH MATEMaTHUECKUX OOBEKTOB, MOHSATHH, OTHOIICHUW MEXKIY MOHSATUSMU,
(bopMynHUpOBaTh OINpeNeeHUs] MOHATUH, YCTAHABIMBATH CYLIECTBEHHBIM MPU3HAK KJIACCH(HUKAIMK, OCHOBAHUS Uil 00OOIIEHUS U
CpPaBHEHMSI, KpUTEPUU ITPOBOJAMMOIO aHAIIN3A;

BOCIIPHHUMATh, OPMYITHPOBATH M TPEOOPA30BEIBATE CY)KJICHUS: YTBEPAUTEIHHBIC U OTPHUIIATEIbHBIC, CIUHUYHEIC, YACTHBIC U OOIIIHE,
YCIIOBHBIE;

BBISBJISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOpeuMs B (pakTax, JAHHBIX, HAOTIOACHUSAX U YTBEPIKICHUSX,
npeyiaraTh KpUTEPUH IS BBISBJICHHS 3aKOHOMEPHOCTEH U MTPOTHBOPEUHH;

JIeNIaTh BBIBOJIBI C UCIIOJB30BaHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U HHAYKTUBHBIX YMO3aKIIIOUEHUH, YMO3aK/IIOUEHNH 110 aHAJIOTHH;
pa3bupatrh J0Ka3aTeNbCTBA MaTEMATUYECKUX YTBEPKACHUU (MpSAMbIE U OT MPOTHBHOIO), MPOBOJUTH CAMOCTOSITENIBHO HECIIOKHBIE
JI0Ka3aTelIbcTBa MaTeMaTHUUeCKHX (paKTOB, BBICTPAWBATh ApPTryMEHTAIMIO, MPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI, 00O0CHOBHIBATH
cOOCTBEHHBIE PaCCYKICHUS;

BBIOMpATh CIOCO0 pemieHus y4eOHOU 3amaun (CpaBHHBATh HECKOJBKO BAapHAHTOB PEIIEHUsS, BHIOMPATh HamOOJee TMOIXOJSIIHA C
Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3oBble nuccienoBarejbCKue AeiCTBHS.

HCII0JIb30BaTh BOMPOCH! KaK MCCIICI0BATSIIbCKHI HHCTPYMEHT MO3HAHUS, (OPMYIHUPOBATH BONPOCHI, (DUKCHPYIOIIHAE IPOTHBOPEUHE,
po0IeMy, CaMOCTOSITEIILHO YCTaHABIMBATH HICKOMOE U JIaHHOE, (POPMHPOBATh TUIIOTE3Y, ApTYMEHTHPOBAThH CBOIO IMO3HIINIO0, MHEHUE;
MIPOBOJMTH TI0 CAMOCTOSITEIIBHO COCTABJICHHOMY IUTAaHY HECJIOKHBIA SKCIIEPUMEHT, HEOOJIBIIOE WCCICAOBAHHUE IO YCTAaHOBJICHHUIO
0COOEHHOCTEN MaTEMaTHYECKOTO 00BEKTa, 3aBUCHMOCTEH 0OBEKTOB MEXTY COOOM;

CaMOCTOSTSIIBHO (DOPMYJIMPOBaTh OOOOIICHHUS W BBIBOJBI 10 PE3yJIbTaTaM MPOBEACHHOTO HAOIIOJCHUS, UCCIICIOBAHMS, OIICHUBATh
JOCTOBEPHOCTH MOJIYYCHHBIX PE3YJIbTATOB, BBIBOJOB U 000OIICHHIA;

MIPOTrHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOIIECCa, @ TAK)KE BBIABUIATh IIPEIIOJIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISABIIATH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(POPMAIMH, TaHHBIX, HEOOXOUMBIX JIJIsl PEIICHUS 3a/1a4H;

BBIOMPATh, AHAJTU3UPOBATh, CACTEMATU3MPOBATh M HHTEPIIPETHPOBATH HH(POPMALIMIO PAa3IMYHBIX BHJIOB M (DOPM MPEICTABICHUS;
BBIOMPATh (POPMY MPEICTABICHHS HHPOPMAIIMY U WILTFOCTPUPOBATD PElIaeMbIe 3a7a4ll CXeMaMHU, JUarpaMMaMu, HHOH rpaduKoi U UX
KOMOMHAILIMAMU;

OIICHUBATh HAJEKHOCTh MHPOPMAIINH IO KPUTEPHSIM, MIPEATI0KEHHBIM YUUTENIEM HUIH CPOPMYITUPOBAHHBIM CAMOCTOSTENHHO.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JeilicTBHA:



BOCIPUHUMAThH U (POPMYIHUPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSAMH U IENSAMHU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOUKY 3PEHMSI B YCTHBIX M IMCbMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS 10 XOAY PELICHMs 3aJjaul, KOMMEHTUPOBATH [10JIy4YE€HHBIN
pe3ynbTar;

B XO0Jie OOCYXKJCHHS 3aJaBaTh BOINPOCH IO CYIIECTBY OOCY)XJaeMO# TeMbl, IpOOJIeMbl, pelIaeMoi 3a/aud, BBHICKa3bIBaTh WICH,
HallEJICHHbIE Ha ITIOUCK PELIEHUS, COITOCTABIIATH CBOU CY)KJICHUS C CY)KJICHUSMU IPYTUX YYaCTHUKOB JUAJIOTa, 0OHAPYKUBATh pa3inyune
Y CXOJICTBO MO3HIINH, B KOPPEKTHOH (popme (HhOpMyIHpOBaTh PA3HOTIIACHS, CBOM BO3PAKEHUS;

MPE/ICTaBIATh pEe3yJAbTaThl pELIEHUs 3aJayd, HKCIEPHUMEHTa, MCCIEI0BaHUs, IMPOEKTa, CAMOCTOSTENbHO BBIOMpPATh QopmaT
BBICTYIUIEHHUS C YY4ETOM 33/1a4 MPE3EHTALUU U 0COOEHHOCTEN ayqUTOPHH;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON paOOThI IPU PELICHUH YUeOHBIX MaTEMaTUYECKHX 3a/1a4;
MPUHUMATh 1IeJIb COBMECTHOM JAESTEeIbHOCTH, IJIAHUPOBAaTh OPraHU3allii0 COBMECTHOM paloThl, pacnpeaensTh BHIbI padoT,
JIOTOBapUBaThCs, 0OCYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJIEH;

y4acTBOBATh B IPYNIOBBIX popMax paboThl (006Cyk1eHUsI, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMbI U IPYTHE), BHIMOIHITH CBOIO YacTh
paboThl U KOOPIMHUPOBATH CBOM JIEUCTBUSA C JPYTMMHU WIEHAMU KOMaH/Ibl, OLIEHUBATh KaYeCTBO CBOET0 BKJIaJa B OO MPOIYKT MO
KpUTepUsM, cHhOpMyJIMPOBAaHHBIM YYAaCTHUKAMH B3aUMOIEHCTBUS.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1elCTBUS
Camoopranuszanms:

CaMOCTOSITENIBHO COCTABJIATH IUIaH, alTOPUTM pPELIeHHs 3a/lauu (WM ero 4acTb), BBIOUPATh CIOCO0 perieHHs ¢ y4ETOM MMEIOIIUXCS
pecypcoB U cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEUICHUH ¢ YIETOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJUIEKT:

BJIaACTH crocodamMu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IIpoHuecca U pE3yjibTaTa pEIICHUA MaTeMaTH4eCKOM 3aJa4du,

OpeABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BO3SHUKHYTH IIPU PEHICHUHN 3aJa4l, BHOCUTh KOPPEKTHUBLI B ACATCIbHOCTh HA OCHOBC HOBBIX
O6CTO${T6J'IBCTB, HaﬁﬂeHHHX OHII/I6OK, BBISIBJICHHBIX pr,Z[HOCTeI\/'I;

OLCHUBATL COOTBETCTBUC PE3YJIbTaTa ACATCIBHOCTU MOCTaBJICHHON LICIU M YCJIOBUSM, 00BACHATH IMPUYKUHbI AOOCTHIKCHUA WIIH
HCOOCTHXCHUA LICJIM, HAXOAUTh OH_II/I6Ky, JAaBaTb OLICHKY HpI/IO6pCTéHHOMy OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K koHI1y 00y4eHust 00yJaromuiics MOTy4IUT CIeIYIOIIHNEe IPEAMETHBIE Pe3yIbTaThl:
Yuciaa v BLIYUCJIECHUSA
BrImonHATE, coyeTast yCcTHBIE M MUCbMEHHBIE MTPUEMBI, apu(MeTHYeCcKHe ISHCTBUS C PAIlMOHATFHBIMU YHCIIAMHU.



HaxonuTh 3HAYEHUS YUCIOBBIX BBIPOXKEHUH, MPUMEHSATh pPa3HOOOpa3HbIe CMOCOOBI M MPUEMBI BBHIYMCICHUS 3HAYCHHH JPOOHBIX
BBIPKECHUH, CO/IEPKAIUX OOBIKHOBEHHBIE M IECATUYHBIE JPOOH.

[lepexoauTs OT OHOW (OPMBI 3aMUCH YHCEN K IPYroil (mpeoOpa3oBBIBATh NECATUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JIECSITUYHYIO, B YaCTHOCTU B OECKOHEUHYIO JECSITUUHYIO JIpO0OB).

CpaBHUBaTh U YIOPSAI0UMBATh PAllMOHAJIbHBIE YUCIIA.

OxpyriaTh yucia.

BBINOIHATE NPUKUAKY M OLIEHKY PE3YJIbTATA BBIYUCIICHHU, OLICHKY 3HAYEHUN YU CIIOBBIX BBIPAKEHNIN. BBINTOIHATE 1EHCTBUS CO CTENIEHAMU
C HaTypaJbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKK JEIMMOCTH, Pa3ioKeHHe Ha MHOKUTENIN HATypaJIbHbIX YHCEI.

Pemath nmpakTHMKO-OPUEHTHPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYHMH, MPONOPIHOHAIBHOCTHIO BEIWYMH, MPOIEHTAMH,
MHTEPIPETUPOBATH PE3YNIbTATHI PEIICHUS 3a/1a4 ¢ YYETOM OTpaHUYEHUMN, CBA3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMbIX 0OBEKTOB.

AJiredpanyecKkue BbIpasKeHUs!

Hcnonp30Bath anredpandeckyro TEpMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IIPOLIECCE OCBOCHMS yueOHOTO MaTepHaia.

Haxoauth 3HaueHns OyKBEHHBIX BBIPa)KEHUH MPHU 3aJaHHBIX 3HAUEHUSX MIEPEMEHHBIX.

BbInonHATe npeoOpa3oBaHus LIEI0T0 BBIPAXKEHHsI B MHOTOWIEH NPUBEIEHUEM MOJA0OHBIX CIIaraéMblX, PACKPBITHEM CKOOOK.

BBINONAHATE YMHOKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOIOWIEHA Ha MHOTOWIEH, IPUMEHATh (pOpMysbl KBagpaTa CyMMbI M KBajpara
Pa3HOCTH.

OcCyIecTBIATh Pa3oKEHHE MHOTOWIEHOB Ha MHOXHUTEIH C TOMOUIbI0 BBIHECEHHUS 3a CKOOKHM OOLIEro MHOXMTENs, TPYHIHMPOBKU
ClIaraeMblX, IPUMEHEHHs (POPMYIT COKPAILIEHHOTO YMHOXKECHMUSI.

[IpuMeHnsaTh npeoOpa3oBaHUs MHOTOWIEHOB Ul PELIEHUs PA3JIUYHBIX 337ad U3 MaTEeMaTUKH, CMEXHBIX IMPEIMETOB, U3 peabHOU
IIPaKTHKH.

Hcnonp30BaTh CBOWCTBA CTENEHEN C HATYpalbHBIMU [T0Ka3aTeIsAIMH JUI IPEoOpa30BaHUs BEIPAXKEHUI.

YpaBHeHUs] M HEPABEHCTBA

Pematp sinHeliHbBIE ypaBHEHUS ¢ OJHOM MEPEMEHHOW, IPUMEHsIS NIpaBUia IEPEXoa OT UCXOJHOTO YPaBHEHMS K PABHOCUIBHOMY E€MY.
IIpoBepsATh, ABISETCS JIM YUCIIO KOPHEM ypaBHEHHUS.

[TpumMensTh rpaduyeckre MeToAbl P PEILICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupath nmpuMepsl Map YUCel, IBIAIOLIMXCS PELICHHEM JIMHEHHOI0 YpaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTtpouTh B KOOPAUHATHOM IIOCKOCTH T'payK TMHEHHOTO YpaBHEHHUS C ABYMsI IEPEMEHHBIMHU, MOJIb3YSCh I'paMKOM, TPUBOAUTH TPUMEPHI
pELIEeHNs ypaBHEHUS.

Pemate cucteMsl ABYX JIMHEHHBIX YPaBHEHUH C IByMs ITEPEMEHHBIMH, B TOM 4Hcie IpadUuecKy.



CocraBiaTth U penaTh JUHEHHOE YPAaBHEHHUE U CUCTEMY JIMHEUHBIX YPAaBHEHU 0 YCIOBUIO 331a4d, HHTEPIPETUPOBATH B COOTBETCTBUHI
C KOHTEKCTOM 3a/1ay¥ TIOJIyYeHHBIN pe3yJIbTar.

DyHKUUHA

N300pakaTh Ha KOOPIWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aIaHHBIM KOOPJIMHATAM, JTy9H, OTPE3KH, HHTECPBAJIBI, 3alUCHIBATH
YHUCJIOBBIC MPOMEKYTKH Ha aareOpandeckoM si3bIKe.

OtmedaTh B KOOPJMHATHOHM IJIOCKOCTH TOYKH 1O 33JaHHBIM KOOPJMHATAM, CTPOHUTH Tpaduku JTUHEHHBIX (QyHKIUNA. CTpouTh rpaduk
sk y = [x.

OnuceIBaTh ¢ MOMOIIBIO (DYHKITUN W3BECTHBIC 3aBUCHMOCTH MEXAY BEITWYMHAMHU: CKOPOCTh, BPEMS, PACCTOSHHUE, II€HA, KOJUYECTBO,
CTOMMOCTb, POU3BOIUTENBHOCTD, BpeMsl, 00BbEM pabOTHI.

Haxonuts 3HaueHne (yHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuit ciocod mMpeacTaBiIeHUs U aHadu3a WH(OPMAIUH, U3BJIEKATh U HHTEPIPETUPOBATH HHPOPMAIIUIO U3 TpadrKOB
peanbHBIX MPOIIECCOB M 3aBUCUMOCTEH.

K xonIty 00yueHus B 8 kiacce 00yJaronuiics MogyduT CICTYIONINE TPEIMETHBIC PE3YIbTATHI:

Yucaa v BbIYUCTEHUS

Hcnonp30Barh HadallbHbIE MNPEICTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCEN JJIs CPAaBHEHHs, OKPYIVICHHS W BBIUYMCICHUH,
n300pakaTh ACUCTBUTEIBHBIC YMCIIA TOYKAMH Ha KOOPJAUHATHON TIPSIMOiA.

[IpumensaTs noHsSTHE apU(PMETHYECKOrO KBAJpPAaTHOTO KOPHSA, HAXOJIUTh KBaJpaTHbIE KOPHHM, HCIOIB3YSl IpU HEOOXOAMMOCTHU
KaJIbKYJIATOP, BBIOJHATH IPeoOpa3oBaHus BRIPAXKEHUMN, COJIEpKAIINX KBaApaTHbIE KOPHU, UCIIOJb3Ys CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucy OOJIBIITUX U MAJTTBIX YUCEN C TIOMOIIBIO JECATUIHBIX ApoOeH u cTernenei uncia 10.

AsredOpanyeckue BbIpasKeHU s

[IpuMeHSATh MOHATHE CTEMEHH C LIEJbIM IO0Ka3aTeJeM, BBINOJHATH MPeoOpa3oBaHMs BBIPAKEHUHN, COJIEPKAIIMX CTEHNEHH C IENbIM
MOKa3aTeseM.

BbInoyHATE TOXKJIECTBEHHBIE MPEOOpa3OBaHUs PAIMOHAJIBHBIX BBIPAXKEHUM Ha OCHOBE MpPaBWJI JEHCTBUH HAJ MHOTOWIEHAMHU U
anreOpanvYecKuMu IpoOsMH.

PacknanpiBaTh KBagpaTHbIA TPEXUIEH HA MHOKUTENH.

[TpumeHsaTH peoOpa3oBaHUs BIPAKEHU ISl PELICHUS Pa3IMYHBIX 33/1a4 U3 MAaTEMATHKH, CMEXHBIX IPEIMETOB, U3 PeaTbHON MPAKTUKH.

YpaBHeHNs 1 HEPABEHCTBA

Pemrate nuHelHblE, KBaJpaTHbIE YPAaBHEHHS W pallMOHAIbHBIE YPABHEHUs, CBOJALIMECS K HUM, CHCTEMBI JIBYX YPaBHEHUH C JByMs
MepEMEHHBIMU.

[IpoBoauThH MpoOCTEHIINEe UCCIeIOBAaHUS YPaBHEHUN U CHCTEM ypaBHEHH, B TOM UMCIE C IPUMEHEHHEM rpaduuecKux MpeAcTaBIeHU
(ycTaHaBNIMBaTh, UMEET JIM ypaBHEHHUE WU CUCTEMa YPaBHEHUH pEIIeHUs, €CITH UMEET, TO CKOJIbKO, U PO Yee).



[lepexoauTs OT cia0BecHON (HOPMYIHUPOBKH 33/1a4M K €€ anredpanyeckoi MOJENU ¢ TOMOIIBI0 COCTaBJICHUS! YPaBHEHUS WM CHCTEMBI
YPaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBUYU C KOHTEKCTOM 33/1a4M MOJYYEHHBIN PE3ynbTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB Ui CPABHEHUS, OLICHKH, pellaTh JIMHEMHBbIE HEPABEHCTBA C OJHOW IIEPEMEHHOW M HX
CUCTEMBI, 1aBaTh I'pahuUECKy0 UJUTFOCTPALIMIO MHOKECTBA PELLIEHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUHA

[lonumars ¥ HCNONB30BaTh (PYHKUMOHAIbHBIE MOHATUS U A3bIK (TEPMHHBI, CUMBOJUYECKHE OOO3HAUEHUs), ONPENENATh 3HauCHUE
(GYHKIMY 110 3HAYEHUIO apryMEHTa, ONPeIeNsIiTh CBOMCTBA (QYHKINHU 10 €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y=kix, y=x2 y=x3y = ||, y = VX, OIHCHIBaTH CBOICTBA YHCIOBOMN (YHKIIHH 10 & rpaduKy.

K xonIty 00yueHus B 9 kiacce 00yJaronuics mogyduT CIEIYIONIHE TPEIMETHBIC PE3YIbTaThI:

Yucaa v BbIYMCICHUS

CpaBHUBaTh U YIOPSAI0UMBATH PAllMOHANIbHBIE U UPPAIlMOHATIbHbIE YHCTIA.

BoimonHaATe apudmeTnyueckue JeMcTBUS ¢ paliiOHAIBHBIMU YHCIIAMH, COUYETasl yCTHhIE M MUCbMEHHbIE MPUEMBI, BBITIOIHATH BRIYUCICHUS
C UppaloHaIbHBIMU YHUCIaMH.

Haxonuts 3Ha4eHUA CTENEHEN ¢ NENBIMU MOKA3aTEIAMU U KOPHEH, BBIYUCIIATD 3HAYCHHS] YUCIIOBBIX BBIPAKCHUM.

OKpyrJIATh JEHCTBUTEIBHBIC YUCIIA, BBIIOIHATD MIPUKUAKY PE3YJIbTaTa BBIYUCICHNN, OLIEHKY YHCIIOBBIX BBIPDAKEHUM.

YpaBHeHUs] M HEPABEHCTBA

Pemare nuHeiiHbIe U KBaJpaTHBIC YPAaBHEHMsI, ypaBHEHMS, CBOAIIMECS K HUM, IPOCTEeHIINE JpOOHO-pallMOHAIbHBIE YPABHEHUSI.

Pematp cuctemsl IByX JIMHEWHBIX YPaBHEHHMH C JBYMs IIEPEMEHHBIMU U CHCTEMBI JBYX YPaBHEHHMH, B KOTOPBIX OJHO YPaBHEHHE HE
ABJIACTCS JTMHEHHBIM.

Pemare TekcTOBBIE 3a/jaun anreOpanyeckuM CIIOCOOOM C MOMOIIbIO COCTABIICHHS YPaBHEHMS WMJIM CUCTEMBbI JBYX YPaBHEHHMH C JByMs
IIEPEMEHHBIMHU.

[IpoBoanTh MpocTeiie uccaeaoBaHusl ypaBHEHUN U CUCTEM YpaBHEHUI, B TOM YHCIE C MPUMEHEHHEM I'paMuecKuX MpeAcTaBIeHUN
(ycraHaBiIMBaTh, MIMEET JIM YPaBHEHUE UM CUCTEMa YPaBHEHUHN PELIEHHUs, €CIIH UMEET, TO CKOJIbKO, U ITpoYee).

Pemare nuHelHble HepaBEHCTBA, KBaJpaTHblE HEPABEHCTBA, M300pakaTh pellleHHEe HEPaBEHCTB HAa 4YMCIOBOW MPSMOM, 3amMChIBaTh
pELIEHNE C IOMOIIBIO CHMBOJIOB.

Pemare cucrembl IMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIFOUAIOIINE KBAaJPAaTHOE HEPABEHCTBO, U300pakaTh pEIIEHUE CUCTEMBI
HEPABEHCTB Ha YMCIOBOW MPSIMOM, 3allUCBIBATH PELIEHUE C IIOMOIIBIO CHMBOJIOB.

Hcnosp30BaTh HEPABEHCTBA MIPH PELLIEHUH PA3IMYHBIX 3aa4.

DyHKUUH



PacriozHaBarh QyHKIMH U3ydEeHHBIX BUIOB. [I0Ka3bIBaTh CXEMATHYECKU PACIIOJIOKEHHE HA KOOPANHATHOM IIIOCKOCTH TPaduKOB (PyHKIIHIA
-y =Kk =kx+b v=k =ax?+ bx + =x3 y= \/ = % %
Buma: Y = kx, y = kx + b, y = k/x, y = ax X+ C, Yy =X°, ¥y =X, Y = |X|, B 3aBUCUMOCTH OT 3HaYe€HU} KOIPPHUIIUEHTOB, ONMCHIBATH CBOMCTBA

GbyHKIUH.

Crpouth M HM300pakaTh CXeMaTHYCCKH TpadUKH KBAaJIPATUYHBIX (YHKIMI, OMUCHIBATH CBOWCTBA KBAJAPATHYHBIX (DYHKIUH MO WX
rpadukam.

PacriosznaBate kBagparnyHyro (QyHKIUIO 1O GopMysie, MPUBOJUTL MPUMEPHl KBAIPATHUYHBIX (PYHKIHMHA W3 PEaTbHOUW KU3HU, (PU3UKH,
Te€OMETPUH.

YucioBble NOCIe10BATEIbLHOCTH U MPOrPeccun

Pacrnio3naBate apupMeTHYECKyI0 M T€OMETPUIECKYIO IIPOTPECCUH TIPH Pa3HBIX CIIOCO0aX 3aJaHus.

BEIMONHATE BBIYMCICHHS C MCIIOJIb30BAaHHEM (OPMYIT N-TO WieHa apuPMETHIECKON M T€OMETPHUECKOW MPOTPECCHi, CyMMBI TTEPBBIX N
YJICHOB.

N300pakaTh WIEHHI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON TJIOCKOCTH.

Pemrate 3amaum, CBS3aHHBIE C YMCIIOBBIMHU TOCJIEIOBATEIBHOCTSIMH, B TOM YHCJE 33Ja4d W3 PEaJbHON XHU3HH (C HCIOJIB30BAaHHEM
KaJIbKYJSATOPA, MUGPOBBIX TEXHOJOTUH).

TEMATHYECKOE IINTAHUPOBAHHUE

9 KITIACC
Kosan4yecTBo yacos JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undgposbie)
KonTpoabubie IlpakTnueckue
n/n NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
1 Uwucna u BerancieHus. JlelicTBUTEIbHBIC 9 bubnuoreka [JOK
qucna https://m.edsoo0.ru/7f419d08
9 YpaBHEHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnorexa [JOK
OJIHO TepeMeHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnunoreka [JOK

ypaBHEHUH https://m.edsoo0.ru/7f419d08



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

VYpaBHeHus U HepaBeHCTBA. HepaBeHncTBa

OyHKIUU

YwucaoBhIC MOCISIOBATCILHOCTH

[ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS
3HAHUMN

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

16

16

15

18

102

bu6mmoreka [{OK
https://m.edso0.ru/7f419d08
bu6mmorexa [{OK
https://m.edsoo.ru/7f419d08
bubmmoreka [{OK
https://m.edso0.ru/7f419d08
bubmmoreka [{OK
https://m.edso0.ru/7f419d08



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

IHOYPOYHOE IINTAHUPOBAHHUE
9 KVIACC

Ne i/t

10

11

Tema ypoka

IToTopenue «IIpeobpasoBanue
PalMOHATIBLHBIX BBIPAXKCHUI»

[IpeobpazoBaHue BhIpaKEHUH,
COJlepKaIIuX KBaJpaTHbIE KOPHU

Pemrenne kBagpaTHbIX ypaBHEHUN

BxogHasi KOHTPOJILHAsA padoTra

YucnoBble HEpaBEHCTBA

CpaBHeHME 3HAUCHUHN BbIPaXKECHUIA

Z[OKEB&TCJ'IBCTBO HCPABCHCTB

OCHOBHBIE CBOMCTBA YHCJIOBBIX
HCPABCHCTB.

OCHOBHBIE CBOMCTBA YHCJIOBBIX
HCPABCHCTB.

CnoxeHnue u YMHOKCHHUC
YHUCJIOBBIX HCPABCHCTB

CnoxeHue u YMHOKCHHUC
YHUCJIOBBIX HCPABCHCTB

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

4.09

6.09

6.09

11.09

13.09

13.9

18.09

20.09

20.9

25.09

27.09

DJIeKTpOoHHbIE I POBLIE
o0pa3oBaTejibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edso0.ru/7f43c542

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c3d0
bu6mmoreka [JOK
https://m.edsoo.ru/7f43c3d0

bubmmorex [IOK
https://m.edsoo.ru/7f43bf66



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43bf66

12

13

14

15

16

17

18

19

20

21

22
23

24

25

OnueHuBaHue 3HaYEHUN BBIPOKEHUM

HepagencrBa ¢ 0/1HON IEpeMEHHOU

Pemrenne nuHENHBIX HEPABEHCTB C
OJHOU nepeMeHHoU. YuncnoBeie
MIPOMEKYTKH

Pemrenne nuHENHBIX HEPABEHCTB C
OJHOI nepeMeHHOU. YuncnoBbie
MIPOMEKYTKH

HepageHcTBa ¢ 0/1HOM IEpeMEHHOU
HucnoBsle MPOMEKYTKH.
CamocTtosrenpHas padoTta

3agaHus ¢ MOAYJIEM

3agaHus ¢ mapameTpaMu

CucteMbl JTUHEWHBIX HEPABEHCTB C
OJHOM IEPEMEHHOM

Pemenne cucrem HEpaBEHCTB C
OJIHOM TIEpEMEHHOM

Pemenne cucrem HEpaBEHCTB C
OJIHOM TIepEeMEHHOM

Pemenue HBOﬁHbIX HCPABCHCTB
Pemenue HEPABCHCTB C MOAYJICM.

KounTtpoJsbHas padora Nel
«HepaBencra»

Amnanus x/p. [loBTOopenue u
pacumpeHue cBeIeHUH 0 (PyHKIUU

27.09

2.10

4.10

4.10

9.10

11.10

11.10

16.10

.18.10

18.10

23.10
25.10

25.10

bu6mmoreka [{OK
https://m.edso0.ru/7f43c542
bu6mmorexa [{OK
https://m.edsoo.ru/7f43c542

bubmmorexa [{OK
https://m.edso0.ru/7f43c3d0

bubmmoreka [{OK
https://m.edso0.ru/7f43c3d0

bu6mmoreka [IOK
https://m.edso0.ru/7f43c9b6

bu6mmoreka [IOK
https://m.edso0.ru/7f43c9b6

bubnuoreka [JOK
https://m.edsoo.ru/7f43d0b4

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

26

27
28

29

30

31

32
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Ob6nacte onpenenenus: GyHKIUH U
MHO>KECTBO 3HaUCHUH QyHKINU

Crnioco0sb1 3a1anust PyHKIHH.
CsoiicTBa (hyHKINHU

HccnenoBanue GpyHKIIMN Ha
MOHOTOHHOCTBH

I'paduku KycouHbIX QYHKIHI.

Kak noctpouts rpapuk pyHKIIMH Y
= kf(x), ecu u3BecTeH rpapuk
dynxumn y = f(x)

[TocTpoenue rpaduxa pyHkuuu y =
kf(x), ecrit u3BecTeH rpadux
dynxumn y = f(x)

Kax moctpouts rpaduk GyHKIIMHA

y =f(X) + b, uzBecten rpadpux
byHKIMN

y =f(x)

OTtpaboTKa HABBIKOB ITOCTPOCHHSI
rpadukoB Qyukuuii y = f(x) + b,
n3BecTeH rpaduk GyHKIUH

y =1(x)

Kak nmoctpouts rpaduk GyHKIUU

y = f(x + a), eciu u3Becren rpaduk
GbyHKIIII

y =f(x)

OtpaboTKa HABBIKOB TIOCTPOCHUS
rpadukoB Qynkuuii y = f(x + a),
€CIIM U3BECTEH Ipapuk QpyHKIUU

y =f(x)

bubmmoreka [{OK
https://m.edso0.ru/7f43d23a

bubmmoreka [{OK
https://m.edso0.ru/7f43d55a

bu6mmoreka [IOK
https://m.edso0.ru/7f43c542

bu6mmoreka [JOK
https://m.edso0.ru/7f43c3d0

bubmuoreka [JOK
https://m.edsoo.ru/7f43c3d0



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
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OTtpaboTKa HABBIKOB ITOCTPOCHUS
rpadukoB Qynkumit y = f(x + a),
€CITM U3BECTEH TpauK QPyHKIHN
y =f(x)

KBanparuanas ¢pyHKIus.

I'paduk xBagpaTHyHON HYHKINH.

CaoiicTBa KBaIpaTUYHOM (PyHKIMU.

OTtpaboTKa HABBIKOB MTOCTPOCHHUS

rpaduKoB KBaApaTUYHON (QYHKIIUH.

CamocrositensHas padora.

I'paduaeckoe perneHne ypaBHEHHIA.

[Ipumenenue rpadukoB
KBaJ[paTUIHOU QYHKIIMU TIpH
peIIeHNH 33aJaHHi C ITApaMeTPaMHU.

KonTpoabHast padora Ne 2
«KBagparuunas pynxkumus, ee
cBOMCTBa M rpapuK»

Amnamus k/p. KBanpatasie
HEpaBEHCTBA.

Pemenue KBaJApaTHbBIX HCPABCHCTB.

Pemenue KBaJApaTHbBIX HCPABCHCTB.

Haxoxnenne MHOKeECTBA peLICHHU I
HEpPAaBEHCTBA

Meton HUHTCPBAJIOB

Merton HUHTCPBAJIOB

bu6mmorexa [{OK
https://m.edsoo.ru/7f43ad5a
bubmmoreka [{OK
https://m.edsoo.ru/7f43af08

bu6moreka [IOK
https://m.edso0.ru/7f43af08

bu6moreka [IOK
https://m.edso0.ru/7f43af08

bubnuoreka [JOK
https://m.edsoo.ru/7f43b098
bubnuoreka [JOK
https://m.edsoo.ru/7f43b21e
bu6mmoreka [JOK
https://m.edsoo.ru/7f43b5a2



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
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Haxosxaenne odmactu
OTIpEJICIICHUs] BBIPAKCHHUS U
GbyHKITIT

CucremMbl ypaBHEHUH C IBYMS
nepeMeHHbIMHE . ['paduyecknii
METO/I PEIICHUS CHCTEM C IBYMS
MIePEeMECHHBIMHU

Cucrembl ypaBHEHUH C IByMS
nepeMeHHbIMH . ['paduueckuit
METO/1 PELLIEHUSI CUCTEM C IBYMS
MepEeMEHHBIMU

Meto MoICTaHOBKH PELICHUS
CUCTEM C JBYMsI TIEPEMEHHBIMHU
Meto MoICTaHOBKH PELICHUS
CUCTEM C JBYMsI TIEPEMEHHBIMHU

MeTO,Zl CJIOKCHUA PCHICHUSA CUCTEM

C ABYMs IIEPEMEHHBIMU

MeTO,Zl CJIOKCHUA PCHICHUSA CUCTEM

C ABYMs IIEPEMEHHBIMU

MCTOI[ 3aMCHBI ICPEMECHHBIX
pEeIICHUA CUCTEM C IBYMA
INEPEMEHHBIMUA

Pemenus cucreM ¢ aBymst
MIEPEMEHHBIMHU PA3INYHBIMU
cnocobamu.

HOBTOpeHI/IC H CUCTCMAaTHu3alus
y‘IC6HOFO MaTcpHraia.

KonTpoabHnas pabora Ne 3
«Pemenne KBaApaTHBIX
HepaBeHCTB. CucTemMbl
YPaBHEHUIl ¢ AByMs
nepeMeHHbIMI»

bubmmoreka [{OK
https://m.edso0.ru/7f43b098

bu6mmoreka [JOK
https://m.edso0.ru/7f4396¢c6

bu6mmoreka [JOK
https://m.edsoo.ru/7f439842

bubmuoreka [JOK
https://m.edsoo.ru/7f4399b4

bu6mmoreka [JOK
https://m.edsoo.ru/7f439eb4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
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Amnanus k/p. Matemaruueckoe
MO/JICTUPOBAHUE

3amayn HA OBMIKEHUE

3amaum Ha paboty

[IponieHTHBIE pacUYETHI

Tpu OCHOBHBIE 3a/1a4M Ha
MIPOLICHTHI

HpOCTI)Ie " CIIOXKHBIC HpOHeHTLI
[TpubmxEHHBIC BRIYUCTICHUS
AOCOITIOTHASA M OTHOCUTEIIbHASA
MTOTPEITHOCTh

Yucnosas HOCIEN0BATEILHOCTD.
AHanmuTAYECKUHN CII0CO0 3aIaHus
IMOCJIEN0OBATEILHOCTH

CIioBeCHBIN U PEKYPPEHTHBIN
crocoObI 3a1aHus (PYHKIIHH.

Apudmernueckas mporpeccusi.
®dopmysa N-To 4YjieHa.

Pemenue 3a1ay Ha IpUMEHEHHE
(dbopMyIel N-TO YieHa
apuMeTHUIeCcKOi MPOrpecCHm.

XapaKTepUCTUIECKOE CBOMCTBO.

bu6mmoreka [{OK
https://m.edsoo.ru/7f43a03a
bu6mmorexa [{OK
https://m.edsoo.ru/7f43alac
bubmmoreka [{OK
https://m.edsoo.ru/7f43a31e
bubmmoreka [{OK
https://m.edsoo.ru/7f43a526

bubmuoreka [JOK
https://m.edsoo.ru/7f43ab84

bu6mmoreka [JOK
https://m.edsoo.ru/7f43e6¢c6



https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
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Pemenue 3a1au o teme:

«Apudmernaeckas mporpeccus.

CamocTrosTenpHas padoTa.

®opmysia CyMMBbI WICHOB
KOHEYHOW apu(pMeTHYecKOn
MIPOrPECCHUH.

Pemrenue 3ama4 Ha HaXOXKIEHHUE
CYMMI)I YJICHOB KOHC‘IHOﬁ
apuMETUIECKON MPOTPECCUHU

Pemmenue 3amay mo reme:
«ApudmeTndeckasi IpOTrpeccus»
CamocrositensHas padora.

Pemrenue 3amay mo reme:
«ApudmeTndeckas mporpeccus»
CamocrosiTensHas padora.

I'eomeTrpuueckas nporpeccusi.
®dopmysia n-ro 4jeHa.

Pemenue 3a1ay Ha mpuMEHEHHE
(GbopMyIibl N-TO 4ieHa
reOMETPUUECKON IPOTrPECCHU

Pemenue 3a1a4 Ha mpuMEHEHUE
(bopMyIbI n-TO YieHa
reoOMEeTPUUYECKON TPOrpeCcCUm.
CamocrostenbHas padora.
dopmyiia CyMMBI 4ICHOB
KOHEYHON r€OMETPUUECKON
MIPOTrPECCUU

Pemenue 3agau Ha HAXOXKICHUC
CYMMBI YIEHOB KOHEYHOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ebda

bubmmoreka [{OK
https://m.edsoo.ru/7f43ed7e

bubmmoreka [{OK
https://m.edsoo.ru/7f43f3b4

bubmoreka [IOK
https://m.edso0.ru/7f43f58a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

bu6mmoreka [IOK
https://m.edso0.ru/7f43f0c6

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f72e

bubnuoreka [JOK
https://m.edsoo.ru/7f43f8a0



https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
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94

reOMETPUYECKON IPOTrPECCUM.
XapakTepucTU4ECKOe CBOMCTBO.

Pewrenne 3ana4 Ha HaxoXIeHUE
CYMMBI 4JICHOB KOHEYHOU
reOMETPUYECKON TPOrPECCHH.
XapakTepucTUYECKOE CBOMCTBO.

CymMma GeckoHEeUHOM
r€OMETPUUECKON IPOTPECCHH, Y
koTopoil | q| <1

CymMma GeckoHeUHOM
reOMETPUUECKON IPOTPECCHUH, Y
KoTopoil | q| <1

Pemenne 3amau Ha HaXOXKICHHAE
CyMMBI OECKOHEUYHOM
reOMEeTPUYECKOM Mporpeccuu

[ToBTOpEHUE M CCTEeMaTH3AINS
ydeOHOTO MaTepuasa

KonTtponbras padorta Ne 5
«YHCIoBEIE MOCTIEI0BATEIHBHOCTH

[IpubnmkeHHoe 3HaueHNE
BEJTMYHMHBI, TOYHOCTD
npubmmkenus. OKpyriieHue 4ucesn
JIuneitnoe ypaBHenue. Penenue
ypaBHEHUH, CBOSALINXCS K
KBaJIpaTHBIM

KBanpatHoe ypaBHeHHe, pelieHne
ypaBHEHUH, CBOISALINXCS K
KBaJIpaTHBIM

BI/IKBa,[[paTHOC YpaBHCHHC

bu6mmoreka [IOK
https://m.edso0.ru/7f43fe0e

bubmmoreka [{OK
https://m.edso0.ru/7f4401a6

bu6mmoreka [IOK
https://m.edsoo0.ru/7f440418

bu6mmoreka [IOK
https://m.edsoo0.ru/7f443b12

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

bu6mmoreka [JOK
https://m.edsoo.ru/7f443fea

bubmuoreka [JOK
https://m.edsoo.ru/7f4441ca

bubmuoreka [JOK
https://m.edsoo.ru/7f444364

bu6mmoreka [JOK
https://m.edsoo.ru/7f4446f2



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
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IIpumepsl penieHust ypaBHEHUN
TPEThEN U YETBEPTOU CTEIIEHEN
Pa3JIOKEHUEM HAa MHOKUTEIIN

Pemrenue TekcTOBBIX 3a1a4
aNreOpanvIeckuM METOI0M

Cucrema ByX JIMHEHHBIX
YpaBHEHHH C ABYMsI IEPEMEHHBIMA
U €€ pelIcHue

Pemenue cucremM AByX ypaBHEHUM,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
JPpYyroe- BTOPOH CTETIEHH.

Pemrenne cucrem IByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHENHOE, a
JPYyroe- BTOPOH CTETIEHH.

Pemenue 3aga4 no Bcemy Kypcy
«Anrebpa 9.

Hrorosas koHTpoJbHAS paboTa

Amnanus x/p. Pabora Haz
OILIMOKaMU.

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/7f444a94

bubmmorexa [{OK
https://m.edso0.ru/7f444c56

bubnuorexa [JOK
https://m.edsoo.ru/7f444144

bubmmoreka [{OK
https://m.edso0.ru/7f44516a

bu6moreka [IOK
https://m.edso0.ru/7f4452¢e6

bu6mmoreka [IOK
https://m.edsoo0.ru/7f445516



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

anredpa 9 A.I'.Mep3aisix

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






