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MOSICHUTEJIbBHAS 3AIIMCKA
Anre0pa sBJIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOI'O 001Iero 00pa3oBaHus: OHa

oOecrieunBaeT U3y4eHHe IPYTUX AUCLUUILIIMH KaK €CTECTBEHHO-HAYYHOI0, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHUE HEOOXOAUMO JJIsl IPOAOHKEHUS 00pa30BaHus U [l TIOBCEAHEBHOM
Ku3HU. PazButre y 00y4aromuxcsi Hay4HbIX NPEACTAaBICHUI O IPOUCXO0XKIECHUHU U CYIIIHOCTH
anredpandyeckux adCTpakinii, ciocode OTpakeHUsi MaTeMaTH4YEeCKONH HAyKOW SIBIICHUI U
IPOIIECCOB B IIPUPOJIE U OOIIECTBE, POIH MATEMATHIECKOTO MOJICTMPOBAHNS B HAYYHOM
MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAYECTB
MBIIICHHS], HEOOXOAUMBIX JUIS afaNTallii B COBPEMEHHOM U poBoM ob1ecTe. M3yuenue
anreOpbl 0OecreunBaeT pa3BUTHE YMEHUS HAOII01aTh, CPABHUBATH, HAXOJIUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO 0OOCHOBBIBATH CBOU
JeCTBUS, BBIBOBI, OPMYIUPOBAThH yTBEepkAeHUA. OCBOCHHE Kypca anredpbl ooecreunBaeT
pa3BUTHE JIOTMUECKOTO MBIIUICHUS 00yYaOIIUXCsl: OHU HCTOIB3YIOT NeAYKTUBHBIC U
WHAYKTUBHBIE pACCyXKICHUS, 0000IIeHNEe U KOHKPETU3AIIHNI0, a0CTparupoBaHUE U aHAIOTHIO.
OO0ydenwue anredpe mpeoaracT 3HaYUTEIbHBIN 00bEM CAMOCTOSTEIIBHOMN IeATEeTHHOCTH
00y4arouxcs, I03TOMY CaMOCTOSITEJIbHOE PELIeHHE 3a/1a4 00yJaroIMMHUCS SBIIIETCS
peanu3anuent 1eaTeIbHOCTHOTO IPUHITUIA O0yUeHHUS.

B cTpykType nmporpaMmMbl yaeOHOTO Kypca «Anredpa» yriyoJEHHOTO U3y4eHUs
OCHOBHOE MECTO 3aHMUMAIOT COJepkKaTeIbHO-METOAMYECKUe IMHUN: «HHCla U BRIYUCIICHUSY,
«AnreOpanyeckue BhIpaKEeHUs», «YpaBHEHUS U HepaBeHCTBay, «DyHkiuny. Kaxaas u3 aTux
COJIePKaTENbHO-METOMYECKHUX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUHU TPEX JIET U3yYeHUs Kypca,
B3aMMOJICHCTBYS C IPYTUMU €T0 IMHUAMU. B X07e n3ydeHus Kypca 00y4aronumMcst IPUXOoIUTCs
JIOTUYECKH PacCyXAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBSI3U € 3TUM B
nporpammy y4eOHoro Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
IIPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jiejax MaTeMaTUYeCKOro 00pa3oBaHus 1
CIIOCOOCTBYIOIIME OBJIAJACHUIO O0YUYaIOIIMMKCS OCHOB YHUBEPCAIBHOIO MAaTEMaTHYECKOTO
s3pika. CoziepkaTeIbHON U CTPYKTYPHOU OCOOCHHOCTBIO YIEOHOT0 Kypca «Anredpay sBIIsIeTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanvie TUHUH «HuCa U BEIYUCICHUS» CITY>KUT OCHOBOH JIJIsl TalbHEHIIIero
W3YYEHUS MaTEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YUAIOIINXCS JTJOTHYECKOTO MBIIUICHHUS,
(GhOpMUPOBAHUIO YMEHHS MOIH30BATHCS AITOPUTMAMH, a TAKKE MPHUOOPETEHUIO MPAKTHIECKIX
HAaBBIKOB, HEOOXOUMBIX ISl TOBCETHEBHOM XKM3HU. Pa3BUTHE TOHATHS O YKCIIE HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl CBA3aHO C PAllMOHAJIBLHBIMU U UPPAIOHATbHBIMU YHCIAMH,
dbopMHUpPOBaHHEM MPECTABICHUN O TEUCTBUTEIHPHOM YHUCIIE. 3aBEPIICHUE OCBOCHHS YUCIIOBOM
JUHUW OTHECEHO K CpeHEMY O0IleMy 00pa30BaHUIO.

Copepxanue IBYX alredpandecKux JUHUA — «AJITre0pandecKue BRIPAKESHUS» U
«YpaBHEHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (DOPMUPOBAHUIO Y O0yUAOLITUXCS
MaTeMaTHYECKOTO afmapaTta, He0OX0AUMOTO /ISl pEeIIeHHS 3a1a4 MAaTeMAaTUKH, CMEXHBIX
IPEMETOB U OKpY’Karollel peatbHocTH. Ha ypoBHE OCHOBHOTO 00111€r0 00pa3oBaHusl yueOHBbIH
MaTepuai rpynnupyeTcsl BOKPYT palliOHaIbHBIX BbIpaKeHUH. AnreOpa 1eMOHCTPUPYET
3HaYeHNE MaTEMaTHKHU KaK sI3bIKa JIJIs1 IOCTPOEHUSI MaTEMAaTUYECKUX MOJeel, ONMcaHus
MIPOLIECCOB U SIBJICHUI peanbHOro Mupa. B 3amaun o0ydeHus ainredpe BXOAAT TaKKe
JanbHEeNIee pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHHUS, HEOOXOIUMOTO, B YACTHOCTH, JUIS
OCBOEHUS Kypca HH(OPMATUKH, U OBIIAJICHHE HABBIKAMU JICTyKTUBHBIX PACCYKICHHIA.



[IpeoOpazoBanre CUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUs, CTIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanne (pyHKIMOHATBLHO-TpapUUECKOM JIMHAN HALIEIEHO Ha MOTY4YEeHUE
00yJaromUMUCs 3HaHUH 0 QYHKIUSAX KaK BaKHEHUIIIEH MAaTeMaTHISCKOW MOICIH /ISl OTIMCAHUS
U MCCJIEIOBAHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBIICHU B IpUpoe u obmecTse. M3yduenue
MaTepuaia CliocOOCTBYET Pa3BUTHIO Y 00YUArOIIMXCSl YMEHHUS UCIIOJIb30BaTh Pa3InyHbIe
BBIPA3UTEIbHBIE CPEJICTBA SI3bIKa MATEMATUKHU — CJIOBECHOT0, CHMBOJIMYECKOT 0, TpauuecKoro,
BHOCHT BKJIaJl B GOPMUPOBAHUE MIPEJICTABICHUI O POJIM MATEMATUKH B PA3BUTUU LUBUIN3AIUU
U KYJIBTYPBI.

VYriyOnéHHbINA Kypc are0pbl XapaKTEPU3yeTCsl H3yYEHUEM JIOMOJIHUTEIIBLHOTO
TEOPETUUECKOI0 anmnapara 1 CBsI3aHHbIX C HUIM METOJI0B pelIeHUs 3aaa4. Ayredpa sBisiercs
SI3BIKOM IS OTIMCAHMSI OOBEKTOB U 3aKOHOMEPHOCTEH, CITY’)KUT OCHOBOM MaTeMaTu4ecKoro
MoenrpoBanus. [Ipu 3ToM camu 00bEKTH MATEMATUYECKUX YMO3AKIOUEHUHN U IPUHSTHIE B
anredpe mpaBuiia KX KOHCTPYHUPOBAHUS CIIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHUIN 000CHOBBIBATD
U JIOKa3bIBaTh CYXKICHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHUIINIO, KPATKO M HATJISIIHO
PacKpbIBAIOT MEXaHU3M JIOTUYECKUX MMOCTPOCHUM U yyaT UX MpUMEHEeHut0. Tem cambIM anredpa
3aHUMAaeT OJTHO U3 BEIYIIUX MeCT B (DOPMHUPOBAHUH HAYYHO-TEOPETUYECKOTO MBIIIICHUS
o0ydJarouuxcsi.

CornacHo yueOHOMY IJ1aHy B 7—9 Kj1accax u3zydaercs: yueOHbIN Kype «AnreOpay,
KOTOPBIN BKJIFOUAET CIEAYIOLME OCHOBHBIE Pa3eiibl cofepkanus: «Hucna u BbIYUCICHUS,
«AnreOpanyeckue BbIpaKEHUN», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 408 wacon: B 7 knacce — 136 gacoB
(4 gaca B Hezrenmto), B 8 kiacce — 136 yacoB (4 yaca B Heenmo), B 9 kinacce — 136 yacoB (4 yaca B
Hezaento). [Iporpamma coctaBiena ¢ yueToM padoueld mporpaMMbl BOCITUTAHUSI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJITEBPA» HA YTJIYBJEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE pe3yJIbTaThl OCBOCHHS NPOrpaMMbl 110 MaTEMATUKE XapaKTEPU3YIOTCS B YACTH:
1) naTpHOTHYECKOr0 BOCIUTAHHUSA:

IIPOSIBJIEHUEM MHTEpECA K MPOIIJIOMY M HaCTOSIILIEMY POCCUMCKON MaTEMaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHUSIM POCCUICKUX MaTEMaTUKOB U POCCUHCKON
MaTeMaTUYeCKOM IIKOJIbI, K UCIIOJIB30BAHUIO ATHX JOCTHKEHUN B IPYTUX HayKaxX U MPUKIATHBIX
chepax;

2) rPaKIaHCKOr0 H TYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00S3aHHOCTEN rpaskJaHIHA U PeaTu3alliy ero Mnpas,
NPEeJCTaBICHUEM O MaTeMaTHUECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD,
SIBJICHUH, TIPOLIEAYP TPakIaHCKOro o0IecTBa (HanpruMep, BBIOOPHI, OIPOCHI), TOTOBHOCTHIO K
00CYX/IEHUIO 3TUYECKHUX MPOOIIEM, CBA3aHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JTOCTHKCHUN
HayKH, OCO3HAHMEM BaKHOCTH MOPaIbHO-3TUUYECKHUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) TPy10BOT0 BOCTIUTAHUS:



YCTaHOBKOW Ha aKTHBHOE y4acTHE B PEIICHUH NMPAKTHUECKUX 3a]ja4 MaTeMaTHYECKON
HaNpaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEeMaTHYECKOTO0 00pa30oBaHus Ha MPOTSHKEHUH BCEH
KHU3HH [T YCIIEIIHOM MPO(eCCHOHATBHON AEATEIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHUEM MHIUBUAYAIEHON TPACKTOPHH 00pa30BaHus U
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HUHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY U 3CTETHYECKOMY BOCIPUATHIO MATEMaTUYECKUX
00BEKTOB, 3a/1a4, PELIEHUH, pacCyKICHUH, YMEHUIO BUI€Th MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) neHHoOCTeli HAYYHOT0 MO3HAHMS:

OpHUEHTAIMEN B JEATEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4HbIX MIPEICTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, IPUPOJIBI M OOIIECTBA, TOHUMAHUEM
MaTeMaTHYECKOW HAyKH KaK c(hepbl UeIOBEUYECKOH NeSITeTLHOCTH, ITAIIOB € pa3BUTHUS U
3HAYMMOCTH JJISl Pa3BUTHS LIMBUJIM3ALIMH, OBJIAICHUEM S3bIKOM MaTEMaTHUKU U MAaTEMaTHYECKOM
KYJBTYpPOH KaK CpeZCTBOM IO3HAHMsI MUPA, OBJIaICHUEM HaBbIKAMHU HCCIIE10BATEIbCKON
NeSITebHOCTH;

6) ¢pu3uueckoro BocnuTanus, (OPMUPOBAHNUS KYJIbTYPbI 310POBbS H YMOIHOHATHLHOTO
Os1aronosyqusi:

TOTOBHOCTBIO MTPUMEHSATh MaTEMAaTHIECKHUE 3HAHHS B MHTEPECAX CBOETO 3710POBBS,
BEJICHUS 37I0POBOT0 00pa3a KU3HU (310pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHITUN U
OTJIbIXa, peryisipHas (u3nueckas akTUBHOCTD), c(hOPMHPOBAHHOCTBIO HaBbIKa pedexcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMMOKY M TAKOI'o )K€ IpaBa JIPyroro 4eiaoBeKa;

7) IKOJIOTHYECKOT0 BOCTTUTAHUS

OpHeHTaIel Ha MPUMEHEHHEe MaTeMaTHUeCKUX 3HaHUH [T peleHus 3aa4d B 00J1acTh
COXPaHHOCTH OKPY>KaIOIIEeH cpe/ibl, INIaHUPOBAHUS IOCTYIKOB M OLIEHKH UX BO3MOXKHBIX
HOCJEICTBHUM U1 OKpY»Karoliel cpesibl, 0CO3HaHNEM ITT00AIbHOTO XapaKTepa 3KOJI0IMYECKUX
po0JieM U IyTel X peleHus;

8) amanTanuu K H3MEHSIOIMMCSl YCJIOBUSIM COLUAILHON M PUPOIHON Cpeabl:

TOTOBHOCTBIO K JISHCTBUSIM B YCIIOBHSIX HEOPEIEIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOCH
KOMITIETEHTHOCTH Yepe3 MPAKTHIECKYIO NeSTeTbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y IPYTHX
Jro/ie, MpruoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIE 3HAHHS, HABBIKA M KOMIIETCHIIUH U3
OTIbITA JAPYTHX;

HE00X0AUMOCTHIO B (POPMHUPOBAHUHU HOBBIX 3HAHUU, OPMYIUPOBATH UJEH, TOHATHS,
TUIIOTE3bl 00 00BEKTaX U SIBJICHUSIX, B TOM YHUCIIC paHee HEM3BECTHBIX, OCO3HABATH JA€(DUITUTHI
COOCTBEHHBIX 3HAHHW U KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIHIO KaK
BBI30B, TPEOYIOMINN KOHTPMEDP, KOPPEKTUPOBATh TPUHUMAEMbIEC PEIICHHS U ICHCTBUS,
(bopMyITHPOBATh M OIICHUBATH PUCKHU H MOCIIEICTBHS, HOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHI

B pe3ynbrate ocBoeHHS MporpaMmbl 0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
obOpazoBanus y odyyaromierocsi Oyayt copMupoBaHbl MeTanpeaMeTHbIE Pe3yJbTaThl,
XapaKTEPU3YIOIINECS OBJIaICHHEM YHUBEPCATbHBIMH MTO3HABATEIBHBIME JICHCTBUSIMH,



YHUBCPCAJTbHBIMU KOMMYHUKATHBHBIMU )ICI\/'ICTBI/ISIMI/I U YHUBCPCAJIBbHBIMU PETYIISITUBHBIMU

NENCTBUAMM.

ITo3HaBaTebHbIE YHUBEpPCAJbHBLIC y‘-leﬁHbIe JeHCcTBUA

Ba3zoBble Jornyeckue aeiicTBUA:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKM MATEMAaTUYECKUX OOBEKTOB,
NOHATHH, OTHOILICHUI MEXy TOHATHAMH, (POPMYIHPOBATH ONPECICHUS TOHITHH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAIIMK, OCHOBAHUS JJIs1 0000IIECHHS U
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAJIN3A;

BOCIIPHHUMATh, (HOPMYITUPOBATh U IPEOOPA30BHIBATH CYXKJICHUS: YTBEPAUTEIbHbBIC U
OTpHIIATENIbHBIC, €IMHIYHBIC, YACTHBIE U 00INE, YCIOBHEIC,

BBISBJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U POTUBOpEUHs B aKTax,
JAaHHBIX, HAOJIIOICHUSAX U YTBEPKACHUSIX, peularaTb KpUTEPUH JIIsl BbISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUL;

JIeJIaTh BBIBOJIBI C MCIIOJb30BaHUEM 3aKOHOB JIOTUKH, JENYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYECHNUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh JOKa3aTebCTBA MATEMATUYECKUX YTBEPKACHUH (TIPsIMbIE U OT IPOTUBHOTO),
IPOBOJUTH CAMOCTOSATENIBHO J10KAa3aTeIbCTBA MaTEMAaTHUECKUX (DaKTOB, BEICTPAUBATh
apryMEHTalHUIO, IPUBOIUTE IPUMEPBI U KOHTPIIPUMEPHI, IPUMEHITh METO
MaTeMaTHYeCKOW WHAYKIIUH, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,;

BBIOMPATH CIIOCO0 pelieHus yueOHoil 3a1aun (cpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BbIOUpaTh Hanbosee NOAXOASAIMINN ¢ YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPUEB).

Bba3oBble ucciaenoBaTelbCcKue AeiicTBUSL.

MCII0JIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT TO3HAHNUS,
bopMyIHpPOBaTh BOMPOCHI, PUKCUPYIOIINE MPOTUBOPEUNE, TPOOIEMY, CAMOCTOSTEIHHO
YCTaHABJIMBATb UICKOMOC U JTaHHOC, (1)0pMI/IpOBaTI> THUIIOTE3Y, apr'YMCHTUPOBATH CBOIO
HO3UINI0, MHCHHE;

MIPOBOJIUTH 10 CAMOCTOSATEIBHO COCTABIICHHOMY IUIAHY YKCIIEPUMEHT, UCCIIE0BAHKE 110
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTENH 00BEKTOB
MEXIy COOOM;

CaMOCTOSITENNLHO (POPMYITUPOBATH 000OIIEHUS ¥ BHIBOJBI IO PEe3yIbTaTaM MPOBEAEHHOTO
HaOJFOJICHUS, MCCIIEIOBAHMS, SKCTIEPUMEHTA, OIIEHUBATH JIOCTOBEPHOCTh MOTYyUEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATh MPEANOI0KEHHS O
€T0 pa3sBUTUH B HOBBIX YCIIOBHAX.

Patora ¢ undopmaunmeii:

BBISIBJISITH HEJJOCTATOYHOCTh U U30BITOYHOCTH HH(POPMAITUH, TAHHBIX, HEOOXOIUMBIX IS
pEIICHHS 3a/1a9H;

BBIOMPATh, AaHAIU3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMPATh OpMY MpeICTaBICHUS MHPOPMAIIMHA U WIUTFOCTPUPOBATH pEllacMbIe 3a/1a9n
cXeMaMH, ArarpaMMamMu, HHOH rpaduKoil 1 uX KOMOWHAIMSIMU;



OLIEHUBATh HAAEKHOCTh HH(OPMAIIH TTO0 KPUTEPHSIM, IPETIOKEHHBIM W
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTI/IBHbIe YHuBEpCaJdbHbIC y‘-leﬁHbIe JelcTBUA

BOCIIPMHUMATh U (POPMYIMPOBATH CYXKIEHUS B COOTBETCTBUHU C YCIOBUSMHU U LIETSIMU
o0LIeHMs], ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3pEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUSI 110 XO/1y PELICHUs 3a/1a4l, KOMMEHTUPOBATh
IIOJIYYCHHBIH pe3yibTarT;

B X0/ie 00CYX/IeHUs 3a/1aBaTh BOIIPOCHI M0 CYIIECTBY 00CYKAAEMOM TEMBI, IPOOIIEMBI,
peraeMoil 3a1auu, BbICKa3bIBaTh UJIEH, HAlLIEJICHHbIE HAa TOMCK PELIEHMUSI, COIIOCTABIATh
CBOM CYXJICHUS C CY)KICHUSMU JIPYTUX YYaCTHUKOB JUasiora, 0OHAPYKUBATh pa3Inuue U
CXO/ICTBO IO3UIIHIA, B KOPPEKTHOH (hopMe POpMyIHpOBaTh pa3HOTIIACHS, CBOH
BO3PaKEHUS;

IPEJICTaBIISITh PE3YJIbTAThl PEIICHUS 3aJa4ul, IKCIIEPUMEHTA, UCCIIE0BaHus, IIPOEKTA,
CaMOCTOSITENILHO BBIOUPATh (pOpMAT BBICTYIUIEHUS C yU4ETOM 3a/1a4 PE3eHTalnuU U
0COOEHHOCTEHN ayAUTOpUH;

NOHMMATb U UCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHAUBUAYAIBHON pabOThI IpU
peleHnn yueOHbIX MaTeMaTHUECKUX 33J1ad, IPUHUMATh 11€J1b COBMECTHOU
JeSTeNIbHOCTH, IIAaHUPOBATh OPraHU3aLMI0 COBMECTHON pabOThI, pacHpeeiaTh BUIbI
pabot, ToroBapuBaThCs, 0OCYKIATh MPOIIECC U PE3YNIHTAT padOTHl, 00001IaTh MHEHUS
HECKOJIBKUX JTIOCH;

y4acTBOBATh B TPYIIOBBIX (hopMax paboThl (00CyKIeHUS, 0OOMEH MHEHUH, «MO3TOBbIE
LITYPMBI» U UHBIE); BBIOIHITH CBOIO YacTh pabOThl U KOOPAMHUPOBATh CBOU JIEUCTBHUS C
JPYTMMH WIEHaMU KOMaH/bl, OLIEHUBATh Ka4€CTBO PE3YyJIbTaTa U KAUYECTBO CBOETO
BKJIa/1a B OOILUI pe3yabTarT o KpUTEPHUSIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMHU
B3aMMOJCHCTBHSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

BBISIBIISITH MPOOJIEMBI ISl PEIICHNUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX,
OPUEHTUPOBATHCS B PA3JIMUHBIX MOJX0/1aX MPUHATHS peIlieHNH (MHIUBUAYabHOE,
IpyNIOBOE);

CaMOCTOSITENIbHO COCTABIISATh IUIaH, aJITOPUTM PEIleHHs 3a/1au (MM €ro 4acTh),
BBIOMPATH CIIOCO0O pelIeH sl ¢ y4ETOM UMEIOIIMXCSl PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C yUETOM
HOBOM MH(pOpMaIUu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOIIecca U pe3yibTaTa pereHus
MaTeMaTH4YecKOl 3a7auu, CAMOMOTHUBAIIMH U PEIIEKCUH;

IPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEILICHUH 3a7ja4ul, BHOCUTh
KOPPEKTHBBI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAWCHHBIX OLIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;



® OILICHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEILHOCTH MMOCTABICHHOMN €N U YCIIOBUSIM,
OOBSACHATH IPUYUHBI JOCTUKEHUS UM HEIOCTHXKEHUS 11eJId, HAXOAUTh OIIUOKY, AaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

® BBIPAXKATh IMOLIUU NIPHU U3YICHUH MAaTEMATHUECKUX OOBEKTOB M (DAKTOB, JaBaTh
SMOILIMOHAIBHYIO OLIEHKY PElIEeHUs 3aJauu.

INPEAMETHBIE PE3YJ/IbTATbBI

K koHIty 00y4enust B 7 KJiacce 00y4JarOUIHICs MOTYIHUT CIACAYIONINE MPEAMETHBIC PE3YIIbTATHI:
Yucaa U BbIYUCIEHUSA
PanuonansHble yncna.

[lepexoauTh OT OHOM (POPMBI 3AIMCH YHCEI K APYro (MpeoOpa3oBbIBAThH NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B O€CKOHEUHYIO
JIECATHYHYIO IPOOB).

Hcnonb30BaTh MOHITHS MHOXKECTBA HATYPAJIbHBIX YHCEI, MHOXKECTBA LIEIBIX YHUCE,
MHO>KECTBa PallMOHANIBHBIX YHCEI MPU PEIICHUH 33/1a4, IPOBEACHUN PACCYKICHUN 1
JIOKa3aTeNIbCTB.

[TonuMath U OOBSICHATH CMBICIT TTO3UIIMOHHOM 3aMMMCH HATYPAJILHOTO YUCIIa.

CpaBHHBATh U yIOPSAI0YMUBATH PAIIMOHATBHBIC YHUCTIA.

BrImonHATE, codyeTast yCTHBIE M MUCbMEHHBIC TPUEMBI, apU(METHICCKIE ICHCTBUS C
panMoHaNIbHBIMU YMCIAMU, UCIIOJIb30BaTh CBOMCTBA YKCEII U ITpaBuia IEUCTBUH, NPUEMBI
palMOHANIbHBIX BEIYMCIICHUMN.

BrInonHATE AEHCTBUA CO CTENEHSIMU C HATypalbHBIMHU MOKA3aTEISAMH.

Haxoautb 3HaueHUs YMCIOBBIX BBIPAXKEHUH, COJEPKAIINX PALIMOHATIBHBIE YACa U
CTEMNEHHU C HATypaJbHBIM TOKa3aTesieM, TPUMEHSATh Pa3HOO0Opa3HbIEe CITOCOOBI M MPUEMBI
BBIYHCIICHUS], COCTABIISITh U OIEHUBATH YMCJIOBBIC BHIPAKECHHUS TIPU PEIICHUH TIPAKTUIECKUX
3a/1a4 W 3aJ1a4y U3 JIPYruX YYeOHBIX MPEIMETOB.

OKpyTrJTh yncia ¢ 3aJaHHON TOYHOCTHIO, & TAKKE 10 CMBICITY TPAKTUYECKON CUTYAIlUH,
BBINIOJIHATH NPUKUIKY U OLIEHKY PE3y/bTaTa BEIUUCIECHUN, OLICHKY 3HAYEHUN YHCIIOBBIX
BBIPKEHUI, B TOM YHUCJIE NIPU PEIICHUH NMPAKTHYECKUX 3a]au.

Pematp TekcToBbIE 32124 apu(METHIECKUM CIIOCOOOM, UCIIOIB30BAaTh TAOIHUIIbI,
CXEMBI, YEPTEKHU, APYTUE CPEICTBA MPEACTABICHUS JaHHBIX MIPU PEILICHUH 3a/1a4.

Pemiate npakTuK0O-OpUEHTUPOBAHHBIC 33/1a4H, CBA3aHHBIE C OTHOIIIEHUEM BEJIMYMH,
MIPOTOPITMOHAIPHOCTHIO BEJIMUMH, TTPOIIEHTAMH, HHTEPIIPETUPOBATH PE3YyIbTAThl PEIICHUS 3a/1a4
¢ yu€TOM OTpaHUYCHHH, CBI3aHHBIX CO CBOMCTBAMH PacCMaTPHUBAEMBIX OOBEKTOB.
JdeauMocTh.

Jloka3pIBaTh M MPUMEHSTH IPU PEMICHUM 3a7a4 MPU3HAKU JE€TUMOCTH Ha 2, 4, 8, 5, 3, 6,
9, 10, 11, mpu3HaKku JEIMMOCTH CyMMBI U IPOM3BEAEHUS LIENIBIX YHCET.

PacknanpiBaTh Ha MHOXKUTENHN HATYpaJlbHbIEC YUCIIA.

CB00OIHO OTIEPUPOBATH MOHATHIME: YETHOE YMCIIO, HEYETHOE YMCIIO0, B3AUMHO MPOCTHIE
qHClIa.

Haxoauth HanOoIbIIHi OOIIHI 1eTUTENh M HAMMEHBIIIee 00IIee KPaTHOE YUCEN U
MCIIOJIb30BATh UX MPH PEIIeHUH 3aja4, IPUMEHATh alNroput™M EBkinaa.



OnepupoBaTh NOHATHEM OCTATKA MO MOJYJIIO, IPUMEHSTh CBOMCTBA CPaBHEHUI 11O
MOAYJIIO.

Auredpanyeckue BbIpaKeHHUs
BbipaxeHus ¢ nepeMeHHbIMH.

Hcnonp30Bath anredpandeckyo TEPMUHOIOTHIO U CHMBOJIUKY, IPUMEHSTH €€ B
IpoLIecCe OCBOCHHS Y4eOHOTO MaTepuaia.

Haxoauth 3HaueHns OyKBEHHBIX BBIPAXKEHUN MTPH 3a/1aHHBIX 3HAYCHHIX EPEMEHHBIX.

Hcnonb30BaTh MOHITHE TOKIECTBA, BHIIOIHATH TOXKAECTBEHHBIE IPEOOPA30BAHUS
BBIPKEHUM, TOKa3bIBATh TOXKIECTBA.

MHoro4/eHsl.

BrimonsATe ipeoOpa3oBaHus LEI0Tr0 BHIPAKEHHSI B MHOTOUICH MPUBEICHUEM MTOT00HBIX
CJIaraeéMblIX, paCKpbITUEM CKOOOK.

BoinonHATe AeiicTBUS (CII0KEHNE, BBIUNTAHUE, YMHOKEHHUE) C OJTHOUIEHAMHU U C
MHOTOYJICHAMH, TPUMEHSATH (DOPMYIIBI COKPAIIEHHOTO YMHOXKEHHS (KBaApaT U KyO CyMMBI,
KBaJIpaT U KyO pa3HOCTH, Pa3HOCTh KBaIpaTOB, CyMMa U Pa3HOCTh KyOOB), B TOM YHCIIE JIJIS
YIPOLIEHUSI BBIYUCICHUIA.

Ocy1ecTBIIATh pa3i0KEHUE MHOIOWIEHOB HA MHOXKUTEIIH C IIOMOIIBIO BEIHECEHHUS 3a
CKOOKH 00IIIET0 MHOXHTEIIS, TPYIITUPOBKHU CIIaraeMbIX, TPUMEHSS (POPMYIIBI COKPAIIEHHOTO
YMHOXEHHUS.

[TpumensTH Mpeodbpa3zoBaHKUs MHOTOUWICHOB ISl PEHICHUS Pa3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATIbHOMN MPAKTUKU.

Hcnonb30BaTh CBOWCTBA CTEMEHEN C HATYpaJbHBIMU ITOKA3aTeNIIMU JIJIsl TpeoOpa3oBaHus
BBIPAKECHUI.

YpaBHeHUs1 1 HEPABEHCTBA

Pemarp nuHelHbIE ypaBHEHUS C OJHON NIEPEMEHHOM, TPUMEHSIS IPaBUiIa IEPEXOAA OT
HCXOJHOIO YPAaBHEHUS K PaBHOCUIbHOMY eMy. IIpoBepsTh, SBIIETCS JIM YUCIIO KOPHEM
YpaBHEHHUS.

[TonOupath npuMepsl ap Yucel, IBISIOUIMXCS PEIIEHUEM JINHEHHOTO YPaBHEHHUSI C
JBYMsI IEpEMEHHBIMHU.

Ctpouth B KOOPAMHATHOMN MIIOCKOCTH I'padUK JUHEHHOrO ypaBHEHUS C IByMS
NEePEMEHHBIMH, TIOJIB3YACh T'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemarp cucteMpl IByX JTMHEWHBIX YPaBHEHUN C IBYMS IEPEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKy.

CocTaBiATh 1 pelaTh JIMHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUH 110
YCIIOBHIO 33]1a4, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33]1a4M MOJTy4YECHHBIN
pe3ynbTar.

DOyHKUNH
Koopaunartsl u rpaguxu.

N300pakaTh Ha KOOPIAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3alICbIBATh YHCIIOBBIE IPOMEKYTKU Ha
anreOpanyeckoM s3bIKe.

OtmeuaTs B KOOPAMHATHOMN INIOCKOCTH TOUYKHU IO 3alaHHBIM KOOpMHATaM.
DYyHKIUH.

CrtpouTth rpadvKu THHEHHBIX ()YHKIIHIA.



OnwuchIBaTh ¢ MOMONIBIO (PYHKITUI H3BECTHBIC 3aBUCIMOCTH MEX/Ty BETHUMHAMMU:
CKOPOCTbh, BpEeMsl, pACCTOSIHHE, [[eHa, KOJTMYECTBO, CTOMMOCTh, IIPOU3BOUTEIHHOCTE, BPEMSI,
00BEM paboTHI.

HaxomuTh 3HadueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Torumars rpaduueckuii criocod MpeacTaBICHNS U aHaIu3a HHPOPMAIUH, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO M3 TPa(GUKOB PEATBbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBarh cBOWCTBa (DYHKITHIH [Tl aHATTN3a rPa(UKOB peabHBIX 3aBUCHMOCTEH
(Hynu GYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA (DYHKITUH, TPOMEXKYTKH BO3pACTAHUS U
yObIBaHMS QYHKIIMH, HAUOOJIbIIICe U HAUMEHBIIIee 3HAYCHUSI (PYHKITUN).

Hcnonb3oBatk rpaduky sl HCCISIOBAHUS TIPOIECCOB U 3aBUCUMOCTEH, TIPH PEIICHUN
3a/1a4 U3 IPYruxX y4eOHBIX MPEIMETOB U PeaTbHOU KU3HU.

K koHIty 00y4eHust B 8 Kjiacce 00y4JarONIUICS MOTYIHT CICAYIONINE MPEAMETHBIC PE3YIIbTATHI:
Yuciia ¥ BHIYUCICHUSA
HppannonanbHbie Yucia.

[loHnMaTh U UCNONB30BATh MPEACTABICHUS O PACIIMPEHUHN YUCIOBBIX MHOMXKECTB.

CB00OHO ONIEpUPOBATH MOHATHIMU: KBAJAPATHBIM KOPEHb, apU(PMETHUECKUN
KBaJIpaTHbIN KOPEHb, UppPallMOHAIbHOE YHUCII0, HAXOAUTh, OLICHUBATh KBaIpaTHbIE KOPHU,
UCIIOJIB3YS MPU HEOOXOMMOCTHU KaJbKYJIATOP, BBIIOIHATH IPeoOpa3oBaHUsl BBIPAXKEHUH,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCIOJIb3Yys CBONCTBA KOPHEH.

Hcnonb30BaTh HayagbHbIE MPEJICTABICHUS O MHOXKECTBE JIEHCTBUTENIbHBIX YHCEN IS
CpaBHEHHUSI, OKPYTJICHUS U BBIYUCIICHUHN, N300pakaTh ACMCTBUTEIbHBIC YHCIa TOUKAMHU Ha
KOOPJMHATHOU IIPSIMOM.

Hcnonb30Bath 3amucu OOJIBIIUX M MATBIX YHACEN C TOMOIIBIO AECATUYHBIX Ipo0ei u
creneHel yncna 10, 3anuceiBaTh U OKPYIJIATh YACIOBBIE 3HAUEHHS PEATIbHBIX BEJIMUKH C
HCIIOJIb30BAHUEM Pa3HbIX CUCTEM MU3MEPEHUM.

JdeaumMocTh.

CB00OHO OnepHUpOBaTh MOHATHEM OCTATKa 110 MOIYJIIO, IPUMEHSATH CBOICTBa
CPaBHEHMI 110 MOJYJIO0, HAXOJAUTh OCTaTKU CYMMBbI M IIPOU3BEIACHMUSI 110 JAHHOMY MOJYJIIO.
AuredpanyecKkue BbIpaKeHUs!

JIpoOHO-panMOHAIbHBIE BHIPAKEHUS.

HaxomuTh nonmycTuMbie 3HaUEHUS TIEPEMEHHBIX B IPOOHO-PAITMOHATIBHBIX BBIPAKEHUSX.

[IpuMeHsSITh OCHOBHOE CBOMCTBO PallMOHAIBHON IPOOH.

BrInonHATe npuBeeHue anredpandeckux Ipodeit K 001eMy 3HaMeHaTeNo, CI0XKEHUE,
YMHOXKEHHE, JIEJICHUE aJIreOpandecKux IpoOet.

BbINONMHATE TOXKAECTBEHHbIE TPEOOPa30BaHMsI pAllMOHATIBHBIX BBIPAKEHUH.

[IpumensTs npeoOpa3oBaHusl BIpa)KEHUHN AJIs pELISHUS pa3IndYHbIX 3a/1a4 U3
MaTEeMaTHUKH, CMEXHBIX TIPEIMETOB, U3 peaTbHOMN MPAKTHKH.

Crenenu.

[TpuMeHSITh MOHSATHE CTENIEHU C LIEJIBIM MTOKA3aTeNIeM, BRIIOTHITH MPE0OPa30BAHHUS
BBIPKEHUM, COAEPKALIUX CTEIICHH C LIEJIBIM TTOKA3aTEIIEM.

HppanuonajbHble BbIPpAXKEHHS.

Haxonuts nonyctumMble 3Ha4€HHS IEPEMEHHBIX B BBIPAKEHUAX, COACPKALIUX
apudmeTnyecKre KBaJpaTHbIE KOPHHU.



BrimonasaTs mpeoOpa3zoBaHus UPPAITMOHABHBIX BRIPAXKEHUH, UCIIOJIB3YsI CBOMCTBA
KOpHEH.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemarp kBagpaTHbIE ypaBHEHUS.

Pemate 1po6GHO-paniMoHaIbHBIE YPaBHEHUS.

Pemrate nuHeliHbIe ypaBHEHHUS € TapaMeTpamMu, HECIOXKHbIE CUCTEMbI JTUHEHHBIX
YpaBHEHUH C IapaMEeTPaMH.

[IpoBoauTh HCClIENOBAaHUS YPABHEHUIN U CUCTEM YPABHEHU, B TOM YHUCIIE C
pUMEHEHHEM IpaduyecKuX MpeacTaBIeH (ycTaHaBIUBaTh, UMEET JIM YPABHEHUE WIIH
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

[lepexoauThb OT CIIOBECHOM (HhOPMYTUPOBKH 3a4a4H K €€ alre0pandeckoil MOAeIH ¢
MIOMOIUIbIO COCTABJICHUS YPABHEHMSI UJIM CUCTEMbI YPaBHEHU, HHTEPIIPETUPOBATD B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y IOJyYEHHBINH Pe3yJIbTarT.

[IpuMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKH, pellaTh JIMHEHHbIC
HEPABEHCTBA C OJIHOM MEPEMEHHON U X CUCTEMBbI, 1aBaTh IpauueCcKyr0 UILTIOCTPALIUIO
MHOECTBA PEIICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKIUA

[ToHrMaTh 1 UCTIONB30BaTh (PYHKIIMOHAIBHBIEC TOHSATHUS U S3bIK (TEPMUHBL,
CUMBOJIMYECKHE 0003HAUCHHS), ONIPEACATh 3HAUCHUE (QYHKIIUU 110 3HAYCHUIO apTyMEHTA,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku pyHKUINH , ONUCHIBATh CBOMCTBA YMCIOBOM (PYHKIIMH 110 €€ rpaduKy.

K koHiy o6ydenus B 9 kijacce o0yyaromuiics MoJyduT caelyrolue NpeIMeTHbIE pe3yIbTaThl:
Yuciia ¥ BbIYMCICHUA

CB000/IHO OnepupOBaTh MOHATUSAMH: KOPEHb N-i CTENEHH, CTETIEHb C PAllMOHATIBHBIM
[I0Ka3aTeJIeM, HaXOAUTh KOPEHb N-I CTEIICHH, CTENEHb C pallMOHAIbHBIM [10KAa3aTeNeM,
HCIIOJIB3YS MPU HEOOXOUMOCTHU KaJbKYJIATOpP, IPUMEHSATh CBONCTBA KOPHS N-I CTENEHH,
CTEIEHNU C PALIMOHAIBHBIM IIOKA3aTEIIEM.

Hcnons30BaTh MOHATHE MHOXKECTBA ACMCTBUTEIBHBIX YUCEIN IIPU PEIICHHUH 3a/a4,
IIPOBEICHUH PACCYKICHHI U I0KAa3aTENIbCTB.

CpaBHUBaTh U YNOPSAOYMBATh ACUCTBUTEIbHBIC YUCIIA, OKPYIJIATH JEHCTBUTEIbHBIE
YHCJIA, BBITOJIHATH IIPUKUIKY PE3yJIbTaTa BHIYMCICHUH, OLIEHKY YUCIIOBBIX BBIPAKEHUM.
Auredpanyeckune BbIPaKeHHUs

CB000/1HO OnIepUpPOBATh MOHATHEM KBaIPATHOTO TPEXUJICHA, HAXOIUTh KOPHU
KBaJpaTHOI'O TPEXUJICHA.

PacknanpiBate KBagpaTHBIN TPEXUIIEH HA IMHEWHBIE MHOKHUTEIIN.
YpaBHeHUs1 M HEpaBEHCTBA

Pemarts nuHeliHble U KBaJpaTHbIE YpaBHEHUS, YypAaBHEHUS, CBOJIALINECS K HUM, JPOOHO-
palOHaIbHBIC YPABHEHUS.

Pemrate Hec0KHbBIE KBaJIpaTHBIC YPABHEHHUS C TAPAMETPOM.

Pemrate nuHENHbIC HEPABEHCTBA, KBAIPAaTHBIE HEPABEHCTBA, UCIIOJIb30BaTh METO
MHTEPBAJIOB, N300pakaTh peIlIeHNEe HEPABEHCTB HA YHCIOBOM MPSIMOIi, 3aIMChIBATh PEIICHUE C
MIOMOUIBIO CUMBOJIOB.



Pemartsp cucremMel IByX JTMHEUHBIX YPABHEHUH C IBYMS IICPEMEHHBIMU U CUCTEMBI IBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABJISAETCS JIMHEUHBIM.

Pemate Hecn0KHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUH C ITAPAMETPOM.

[TpuMeHsATh METOIBI PABHOCUIIBHBIX MTPE0Opa30BaHU, 3aMEHBI IEPEMEHHOI,
rpadu4ecKoro MeToia Mpy peleHN: ypaBHeHU! 3-i u 4-i cTeneHeil.

Pemartp cucTeMpl TMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, N300pa)kaTh pEIIEHUE CUCTEMbl HEPABEHCTB HAa YHCIIOBOM MPSIMOIA,
3aIACHIBATh PELICHUE C TIOMOIIBIO CHMBOJIOB.

Pemarp ypaBHEHHs, HEPABEHCTBA U UX CUCTEMBI, B TOM YHUCJIE C OTPAaHUYCHUIMM,
HaIpUMep, B LIEIbIX YHUCTIaX.

[IpoBOoaNTH HCCIIENOBAaHUS YPABHEHUM U CUCTEM YPABHEHMM, B TOM YHUCIIE C
NpUMEHEHHEM TpauUuecKuX NpeACTaBICHNH (YCTaHABINBATh, UMEET JIM YPABHEHUE HUITH
CUCTEMAa YpPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemiate TeKCTOBBIE 331241 aNredpanyeckuM CrocoO0M ¢ HOMOIIBIO COCTaBIEHUS
YPaBHEHHM, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA U MX CUCTEMBI JJIS1 COCTABICHUS
MaTEMaTUYECKON MOJENIN PEAIbHOM CUTYalluy WM NIPUKJIAJHOM 3a1a4u, HHTEPIPETUPOBATh
[IOJIy4YEHHBIE PE3YJIbTAThl B 3aJAaHHOM KOHTEKCTE.

YuciioBble MOC/I€10BATEILHOCTH W IPOrpeccuu

CB000IHO ONIepUPOBATh MOHATUSMH: 3aBUCUMOCTD, QYHKIUS, rpaduK QyHKIMH, TTpsMast
MPONOPLUOHAIBHOCTD, JTMHEWHas QyHKIUsA, oOpaTHas MPONOPLHUOHATIBHOCTD, Tapadoia,
runep0osia, KyCOYHO-3aJaHHask QYHKIUS.

HccnenoBath GyHKIMIO 110 €€ rpaduKy, ycTaHABIMBATh CBOMCTBA (DyHKIMNA: 001aCTh
OTpeieNIeHus, MHOKECTBO 3HAUEHUH, HYIH (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEXYTKH BO3PACTaHMs U YOBIBaHUS, YETHOCTh M HEYETHOCTh, HANOOJIbIIIEe U HAUMEHbIIIee
3HAYEHUs1, ACUMIITOTHI.

PacnioznaBath KBagpaTuyHy0 (PyHKIHIO 110 GOopMyJie, MPUBOAUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHOMN )XKU3HU, (PU3UKH, TEOMETPHUU.

Omnpenensts nonoxenue rpadrka KBaapaTUYHONW QYHKIIUU B 3aBUCUMOCTH OT €€
KO3 (UIIMEHTOB.

Crpouts rpaduk KBapaTHUHON QYHKIIMH, OMUCHIBATh CBOMCTBA KBAAPATHUHON
¢byHKIMY 0 €€ TpaduKy.

Vcnonb30BaTh CBOWCTBA KBaIPATUYHON (PYHKIIUH JUI PELIeHUs 3ajiay.

Ha npumepe kBagpaTnyHoil GpyHKIUM cTpouth rpaduk Gpynkuuu y =af(kx +b) + cc
MIOMOIIIBIO TIpeoOpa3oBanuii rpaduka pyHkimu y=F(x).

WnmroctpupoBaTh ¢ MOMOIIBIO rpaduka peanbHyI0 3aBUCUMOCTh HJIM IPOIIECC M0 UX
XapaKTepUCTHKAM.

ApudmMernyeckasi ¥ reoMmeTpu4ecKasi Mporpeccuu

CB0060/1HO onepupOBaTh MOHATUSMU: NTOCIEI0BATEILHOCTD, apu(pMeTHIecKas u
reoMeTpHUUecKasl IPOrpeccuu.

3amaBaTh MOCIEIOBATEIHHOCTH Pa3HBIMU CIIOCOOAMU: OMUCATEIBHBIM, TAOIMYHBIM, C
MOMOIIBIO (POPMYJIBI N-TO YWIEHA, pEKYPPEHTHBIM.

BBINONHATE BBIYKMCICHUS C UCIIOIB30BaHUEM (OPMYIT N-To wieHa apu(pMeTHIecKoil u
T€OMETPUUYECKOM TPOTrPeCCHii, CYMMBbI MEPBBIX N YJIEHOB.



N3006paxaTh 4ieHbl MOCIeI0BATEILHOCTH TOUKAMH Ha KOOPIUHATHON TJIOCKOCTH.

Pemrate 3amauu, CBA3aHHBIE C YUCIIOBBIMHU I1OCIIEN0BATEIBHOCTMHU, B TOM YHCIIE 3a1a4U
U3 PEaTbHOM KU3HU (C HCIOIB30BAaHHEM KaIbKYISATOPa, IU(PPOBBIX TEXHOIOTHIA).

Pacrnio3naBath ¥ IPUBOAUTE MPUMEPHI KOHEUHBIX U OECKOHEUHBIX MTOCIEI0BATEIBLHOCTEH,
OTPaHUYEHHBIX MTOCIIEA0BATEILHOCTEH, MOHOTOHHO BO3PACTAIONINX (YOBIBAIOIINX )
MIOCJIEI0BATEIbHOCTEM.

Nmetsb npeacraBiaeHue 0 CXOAMMOCTH MOCIEN0BATEIbHOCTH, YMETh HAXOAUTh CYMMY
0ecKOHEYHO YObIBAIOLIECH TeOMETPUUYECKON MTPOTPECCUH.

[IpuMeHATh METO MaTEMAaTUYECKON MHIYKIIMU IIPU PELICHUH 3a]1a4.

COJAEP/KAHUE OBYYEHUSA
7 KJIIACC

Yuciia ¥ BbIYHMCICHHSA

Parmmonansueie uncina. CpaBHEHUE, YIIOPAJOUYMBAHHE U apU(PMETUICCKHIE ACHCTBUS C
panuoHaIbHBIMU YKciaaMu. UucioBas npsMas, MOyJIb YKUCIIA.

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTeIEeM U €€ CBOWCTBA. 3alliCh YUCIIa B AECSITUYHOM
MO3ULIMOHHON CUCTEME CUHMCIICHHUS.

Pemennie TekcTOBBIX 3324 apuMeTHUECKUM criocoOoM. Perienre 3a1a4 u3 peanbHOU
MPAKTUKU Ha YaCTH, HA ApoOU, Ha MPOLIEHTHI, IPUMEHEHNE OTHOIICHUN U MPONOPIUI pU
peLlIeHUHN 3ajiay, pellieHue 3a/1a4 Ha JBH)KEeHUe, paboTy, MOKYIKH, HAJIOTH.

JlemumocTh nenbix uucen. CBOMCTBA IETUMOCTH.

[Ipoctrie u coctaBHbie uncia. YeTHbIe U Heu€THBIC uncia. [IpusHaku nenumoctu Ha 2, 4, 8, 5, 3,
6,9, 10, 11. [IpuzHaku 1eIMMOCTH CYMMBI U IPOU3BEIEHUS 1IEJIbIX YMCEI MPU PELIEHUH 3a/1a4 C
MPAKTUYECKUM COJIEP)KAHUEM.

HauOonpmmii o0muii enurens 1 HaMMeHbIlee ob1iee KpaTHOe IByX uncen. B3anMuo
npocTele yncna. AnroputM EBxina.

Jlenenue ¢ ocraTkoM. ApudmMeTndecKkre orepaluy Haj OCTaTKaMu.

Anredpanyeckue BbIpaKeHUs

Bripaxkenue ¢ nepeMeHHbIMU. 3HaUEHHE BhIpaKEHUS C nepeMeHHbIMU. [IpeacraBnenue
3aBHCUMOCTH MEXKy BEIMUYUHAMU B BUJE POPMYIIBL.

ToxnectBo. ToxnecTBeHHbIe TpeoOpa3oBaHusl anredOpanyecKrx BeIpakeHUl. Jloka3aTenbcTBO
TOKJIECTB.

Opnowiensl. OqHOWIEH cTaHAApTHOrO BUJa. CTENEHb OAHOWIEHA.

MHorounensl. MHOrouwieH cranapTHoro Buja. Crenenb MHorowieHa. Ciio)keHue, BBIYUTaHUE,
YMHOXXEHUE U JieJIeHne MHOrowieHOB. [IpeoGpa3oBanue 11e10T0 BHIPaXKEHUsI B MHOTOUJICH.
Kopau MHOrOYIIEHA.

DopMyJIbl COKPALIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMbI U KBaJpaT pa3HOCTHU ABYX
BBIpaXXEHH, Ky0 CyMMBI U KyO pa3HOCTH JBYX BBIpaXXEHHI, pa3HOCTh KBaIpaTOB JBYX
BBIPAXXEHUI, MPOU3BEICHNE PA3HOCTU M CYMMBI IBYX BBIpaXXEHH, CyMMa U pa3HOCTh KyOOB
JIBYX BBIPaKEHUM.

Pa3noxxeHrne MHOrOUsIeHa HA MHOXKUTENIU. BbIiHECeHre 001Iero MHOKHTENS 32 CKOOKHU.
Meroz rpynnupoBKH.

YpaBHeHHUsI 1 HEPaBEHCTBA



VYpaBHenue ¢ ogHol nepeMenHoil. Kopenb ypaBHenusi. CBoMCTBa ypaBHEHUM C OJTHON
IIEPEMEHHON. PaBHOCUIIBHOCTD YpaBHEHUN. Y paBHEHHUE KaK MaTEMaTUYECKasi MOJIEIb PEAIbHON
CUTYallUH.

JInneliHOE ypaBHEHHE C OHOU ITepeMEHHON. YNCI0 KOpHEH JTMHEHHOTO YPaBHEHMUS.
Pemenue TeKCTOBBIX 3a/1a4 ¢ TOMOUIBIO JINHEHHBIX YpaBHEHU. JIMHETHOE ypaBHEHHUE,
coJieprKaniee 3HaK MOJYJIs.

VYpaBHeHue ¢ 1ByMs nepeMeHHbIMU. ['paduk TMHEHHOro ypaBHEHUs ¢ ABYMs
nepeMeHHbIMU. CHCTEeMBI JIMHEWHBIX YPAaBHEHHUM C IBYMs IepeMeHHbIMU. | paduueckuii MeTo
pEILIEHUs CUCTEMBI JINHENHBIX YPAaBHEHUH C JBYMs IEPEMEHHBIMU. PelleHne CuCTeM JTMHEHHBIX
YPaBHEHHUH C IBYMS IEPEMEHHBIMH METO/I0M IIOJICTAHOBKH U METOJIOM cllokeHus. Cucrema
JBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU KaK MO/JIENb PeaJIbHON CUTYyallUH.
DOyHKUUHA

Koopaunara Toukn Ha npsmoil. Uucnossie npoMexyTku. PacctossHue Mexy 1ByMs
TOYKaMH KOOPJIMHATHON IPSAMOM.

[IpsimoyronbHas cucteMa KoopauHat. AOGciycca 1 OpJJUHaTa TOYKH Ha KOOPJUHATHON
iockocty. [Ipumeps! rpadukoB, 3a1anHbIX GopMyaamu. UTeHre rpaMKoB peaabHbIX
3aBUCUMOCTEM.

@OyHKIMOHANbHbBIE 3aBUCUMOCTU Mex 1y BesinunHamu. [lonstue pynkunn. @yHkuus Kaxk
MaTeMaTHUYeCcKasi MOJEIb peaibHOro mporecca. O0macTh onpeaeneHus U 00JIaCTh 3HAYCHUN
¢ynkuuu. CiocoOs! 3aganus pynkuuu. ['paduk pyakuuu. [ToHITHS MaKCHMyMa 1 MEHEMYMa,
BO3pacTaHus U yObIBaHMS HA MPUMEPAX pealbHbIX 3aBUCUMOCTEH.

JIuneitnas gynxuus, e€ cBoiictsa. I'paduk nuneltnol ¢pynkuuu. I'papuk
¢Gyukuun Yy = |X|. Kycouno-3ananHbie GyHKIUH.

8 KUIACC
Yuciia 1 BLIYUCICHUSA

KBanparhsie kopHu. ApudmeTnyecKkuil KBaJIpaTHbII KOpeHb U ero cBoiicTBa. [lonsTue
UppalMOHATILHOTO yucia. JleficTBUs ¢ uppaloHalbHbIMU yncaamu. CBoiicTBa AecTBHM ¢
UppalMoOHATbHBIMU yKciiaMu. CpaBHEHHE HPPALMOHATBHBIX YHCET.

[IpencraBieHus 0 pacIIMPEHUAX YUCIOBBIX MHOXKECTB. MHOKECTBA HATYpaJbHBIX,
LIEJIbIX, PAlIMOHANIBHBIX, AEMCTBUTENBHBIX uncen. CpaBHeHUE yncen. YncaoBble IPOMEXKYTKH.

HeiictBust ¢ ocratkamu. OcTaTku cTeneHel. I[puMeHenne ocTaTKoOB K PELLIEHUIO
YPaBHEHHUH B LIENBIX YUCIIAX U TEKCTOBBIX 3ajad.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIUTEIBHOCTD ITPOLIECCOB B OKPYKAIOLIEM
mupe. CTaHIapTHBIA BUJT YUCIIA.

AuredpanyecKkue BbIpaKeHUs!

Anrebpanyeckas apoOb. JlomycTrMble 3HaU€HUsI IEPEMEHHBIX B APOOHO-PallMOHAIBHBIX
BeIpakeHUsAX. OCHOBHOE CBOMCTBO asireOpandeckoit Apobu. CrnoxeHne, BBIMUTaHUE, YMHOKEHHE
U JlelieHue anredpandeckux apobeit. Briaenenue nenoii yactu anredpandeckoil 1poou.

ParmonanbHbie BelpaskeHUs. ToX1eCTBEHHbBIE TPe0Opa3oBaHus PAllMOHAIBHBIX
BBIPAKCHU.



JlomycTuMble 3HAaUEHUS [TIEPEMEHHBIX B BHIPAKEHUSX, COIEPKALUX apru(PMETHUECKHE
KBaJ[paTHbIC KOPHH. TOX/IECTBEHHbIE MPe0OPa30BaHNUs BBIPAKEHHM, COCPIKALIIX
apu(dMeTHUECKUE KBaIpaTHbIE KOPHHU.

Crenensb ¢ 1eTbIM MOKa3aTeseM u e€ cBoicTBa. [Ipeobpa3zoBanne BeIpaKEHHIH,
COJZIepKAIIUX CTEIICHH.

YpaBHeHHSI 1 HEPABECHCTBA

KBagparnoe ypaBuenue. @opmyina KopHel KBaJpaTHOTO ypaBHeHUs. KonnuecTtBo
JICUCTBUTENIbHBIX KOPHEH KBaJlpaTHOrO ypaBHeHUsl. Teopema Buera. YpaBHeHus, CBOIUMBIE K
JMHENHBIM YPaBHEHUSIM WIH K KBaJIpaTHbIM ypaBHEeHUsIM. KBapaTHOE ypaBHEHUE C
napameTpoM. Pemenne TeKCTOBBIX 3a/1a4 € IOMOIIBIO KBAJAPATHBIX YPAaBHEHUM.

JpoGHo-panoHanbHbie ypaBHeHUA. Perienrne qpoOHOo-palinoHaIbHbIX YpaBHEHUH.
Pemenue TeKCTOBBIX 33a/1a4 ¢ TIOMOIIBIO IPOOHO-pAITMOHATBLHBIX YpaBHeHHM. | padmyaeckas
MHTEPIIPETALNS YPAaBHEHUH C IBYMSI IEPEMEHHBIMH.

Yucnosble HepaBeHCTBA. CBOICTBA YHCIIOBBIX HEPABEHCTB.

HepagenctBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHcTBa. CloKeHue U
YMHO>KEHHE YNCIIOBBIX HepaBeHCTB. OLIEHMBaHUE 3HAUCHUS BbIpakeHus. Jloka3aTenbCcTBO
HEPaBEHCTB.

[lonsiTHE O peleHnN HEPaBEHCTBA C OAHOU IepeMEHHOM. MHOXKECTBO pelIeHUI
HEpaBeHCTBA. PaBHOCWIIBHBIE HEPABEHCTBA.

JIuHeliHOEe HEPABEHCTBO C OJIHOM IMEPEMEHHOM U MHOYKECTBA €ro peleHuil. Pemenne
JMHEHHBIX HEPABEHCTB C OJAHOM NepeMeHHOoM. CHCTEMbI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJJHOU NepeMeHHOM. Pelienne TeKCTOBBIX 3a/1a4 ¢ TOMOUIBIO JIMHEWHBIX HEPABEHCTB C OJJHOU
IIEPEMEHHOM.

DYyHKIUA

OO6nacTp onpeeneHuss © MHOXKeCTBO 3HaueHUH QyHkimu. CriocoOb! 3a1aHus PyHKIUIA.
I'padux Gpynkiuu. YreHue cBoiicTB pyHKIMHU 10 €€ rpaduky. [Ipumepst rpadukoB GpyHKINH,
OTPAKAOIIUX PEAIBHBIE IIPOLIECCHI.

Jluneiinas Gyukus. OyHKIUH, ONMKUCHIBAIOIINE MPSMYIO U 00paTHYIO
PONOPLUOHANIbHBIE 3aBUCUMOCTH, UX TPapUKH.

Oynxn y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| 1 ux cBoiictBa. Kycoumo-
3aJjaHHbIC (DYHKIMH.

9 KUIACC
Yuciia 1 BLIYUCICHUA

Kopens N-it ctenenu u ero cBorictBa. CTENEHb ¢ pallMOHAIBHBIM MTOKA3aTeNIeEM U €€
CBOMCTBA.

AuredpanyecKkue BbIpaKeHUs!

ToxnecTBeHHbIE TpeoOpa30BaHUsl BhIPAXKEHUHN, COJEpKAIIUX KOPEHb N-I CTENEHH.
ToxnecTBeHHbIe TPeoOpa30BaHUs BRIPAKEHUH, COEPKALUX CTETIEHb C PAllMOHAIBHBIM
IIOKa3aTEJIEM.

KBanpatnsiii Tpéxunen. KopHu kBagpaTHoro tpéxuieHa. PaznosxeHue KkBagpaTHOro
TPEXUJICHA HA JIMHEWHBIE MHOKUTEIIN.

YpaBHeHUsI M HEpaBEHCTBA



bukBanpaTtHbie ypaBHeHus. [IpuMepbl IpUMEHEHUH METOJ0B PABHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMeHbI IEPEMEHHOM, TpaUuecKOro MeTo/ia MPH PEICHUH ypaBHEHUH 3-i U
4-ii cTenieHEeN.

Pemenue npoOHO-paIOHAIBHBIX YPaBHEHHH.

Pemenne cucreM ypaBHeHUN ¢ AByMs IIEPEMEHHBIMU. PerieHue npocTedmmx CUCTeM
HEJIMHEHHBIX YpaBHEHUH C ByMs IepeMeHHbIMU. [ padueckuii MeTo 1 pereHus: CHCTEMbI
HEJIMHEHBIX YpaBHEHUH ¢ IBYMsI iepeMeHHbIMU. CHCTEMA JBYX HEJIMHEUHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEJIb PEAIbHOM CUTYalUH.

UucnoBsle HEpaBeHCTBA. PenieHne TMHEMHBIX HEPaBEHCTB. Jl0Ka3aTeIbcTBO HEPABEHCTB.

KBagparHsle HepaBeHCTBA ¢ OHOW IIEPEMEHHOM. PenieHne KBaipaTHbIX HEPAaBEHCTB
rpadM4ecKuM METOIOM U METOJOM MHTEPBAJIOB. METOl MHTEPBAJIOB IS PAlMOHATIBHBIX
HepaBeHCTB. [Ipocreiilrie HepaBeHCTBA € MAPAMETPOM.

Pemrenne TeKCTOBBIX 3a/]1a4 € IOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs nepeMeHHbIMU. Pelenne HepaBeHCTBa ¢ JByMsI IEPEMEHHBIMU.
CucTteMbl HEpaBEHCTB C IBYMs IepeMEeHHbIMU. ['paduueckuii MeTo]| peieHus: CucTeM
HEPABEHCTB C ABYMs IEPEMEHHBIMHU.

DyHKIUA

Oynkius. CoiicTBa QyHKIMA: HYIH QYHKINH, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA
(GyHKINHT, TPOMEXKYTKH BO3pacTaHUs U yObIBaHUS (PYHKIWH, YETHBIE U HEYETHBIE (DYHKIINH,
HanOoJIbIIIee M HAUMEHbIIEE 3HAYCHUS (PYHKIINH.

KBanpartuunas ¢pyHkius u e€ coiicta. Mcrnonb3oBaHue CBOMCTB KBapaTUYHON
bynkuuu s pemenus 3anad. [loctpoenue rpaduka kBagpatnynoit pynkiun. [lomoxenue
rpaduka KBaapaTUUHON (PYHKIIMHU B 3aBUCUMOCTHU OT €€ KoappuumenTos. I'paduxu pyHkumii y
=ax2,y = a(x—m)?u y = a(x — m)? +n. TTocTpoerne rpadpuKkoB GyHKIHUIA C TOMOIIHIO
npeoOpa3oBaHuil.

JpoGHo-nuneitHas pynkuus. MccnenoBanue GyHKIMHA.

@ynkiwst Y = X" ¢ HATypaJIbHBIM MTOKa3aTeneM N u e€ rpaduk.
Yucii0BbIe NMOCIEA0BATEIBHOCTH U NPOrPECcCUH

[TonsiTre yncnoBoil nocnenoBarenbHOCTU. KOHEUHbIE U OECKOHEUHBIE
IIOCJIEI0BAaTENbHOCTH. OrpaHUYeHHAas OCIIEI0BATENBHOCTh. MOHOTOHHO BO3pacTaroIIast
(yObIBaromas) nocnenpoBaTenbHOCTh. CIOCOOBI 331aHNs TIOCIIEIOBATEILHOCTHU: ONUCATEIbHBIH,
TaOJIMYHBIN, C TOMOIIBIO (POPMYJIBI N-TO YIE€HA, pEKYPPEHTHBIN.

Apudmernueckas U reoMmeTpudeckas nporpeccuu. CBolCTBa YIEHOB apu(PMETHIECKOH U
reoMeTpuyueckoi mporpeccuit. @opmyssl N-ro uieHa apupMeTHIECKON U TeOMETPUIECKOM
nporpeccuii. DopmyIibl CyMMBI TIEPBBIX N WICHOB apu(METUUECKOU U TEOMETPUUECKON
mporpeccuii. 3aaun Ha MPOIEHTHI, 0AHKOBCKHE BKJIA b, KPEIUTHI.

[IpencraBienne o0 CXOAUMOCTH MOCIE0BATEILHOCTH, O CYMMHPOBAaHNHN O€CKOHEYHO
yOBbIBaIOIIE reOMETPUUECKON TPOrPECCHH.

Meroa maremarndeckoil UHAYKUMH. [IpocTeimme npumepsl.

TEMATHYECKOE INTAHUPOBAHMUE
7 KJIACC



Ne HanmenoBanue pa3zienioB u Tem KoanuectBo yacoB DIJIEKTPOHHBIE
/i MpOrpaMMbI (g poBkIe)
oOpasoBarenbHbIC
pecypcbl
Bcero ‘
1 UNCJIA U BBIYUCJIEHMA. 11 bu6mmoreka [JOK
PanmonaneHbie yncna (IOBTOpEHUE) https://m.edsoo.ru/
2 OYHKIWH. Koopauuate! u 17 bu6mmoreka [JOK
rpaduku. OyHKIUU https://m.edsoo.ru/
3 AJITEBPAMYECKUWE BBIPAXXEHNW . 7 bubmuoreka [JOK
Bripaxkenus ¢ nepeMeHHbIMU https://m.edsoo.ru/
4 YPABHEHUS 1 CUCTEMbI 10 bu6mmoreka [IOK
YPABHEHMUMU. Jluneiinbie ypaBHEHHs https://m.edsoo.ru/
5 UNCJIA 1 BBIYUCJIEHMA. Crenens ¢ 6 bu6mmoreka [IOK
HAaTypaJIbHBIM IIOKa3aTelIleM https://m.edsoo.ru/
6 AJITEBPAMYECKUE BBIPAXXEHNW . 23 bu6mmoreka [IOK
MHoOro4yieHsl https://m.edsoo.ru/
7 AJITEBPAMYECKUE BBIPAXXEHNW A. 14 bu6mmoreka [IOK
@opMyIIBI COKPAIIEHHOTO YMHOXKEHUS https://m.edso0.ru/
8 U CJIA U BBIUMCJIEHUW L. 10 bu6mmoreka [IOK
JenmumocTb https://m.edsoo.ru/
9 |®YHKLUM. Jluneitnas GpyHKIMS 16 bubnnorexa [JOK
https://m.edsoo.ru/
10 YPABHEHUSI 1 CUCTEMbI 14 bu6mmorexa [IOK
YPABHEHUWUN. CucreMsl TUHEHHBIX https://m.edsoo.ru/
YpaBHEHUH
11 |[ToBTOpeHmE, 060OIIEHNE, 8 bubmuorexa [JOK
CHCTEMATHU3aINs 3HAHUI https://m.edsoo.ru/
OBHIEE KOJIMYECTBO YACOB I10 136
ITPOI'PAMME

8 KUIACC
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Ne HaumenoBanue pas3zaeiios u teM KonuuecTtBo ONEeKTPOHHbIE
/T MpOTrpaMMBbI JacoB (mudpoBsIe)
o0Opa3oBaTeNbHbIC
pecypcbl
Bcero H
1 YPABHEHUA 1 HEPABEHCTBA. 20 bubnmoreka [JOK
HepasencrBa https://m.edsoo.ru/
2 U CJIA U BBIUNCJIEHUA. 17 bubmmoreka [JOK
KBagpatubiii KOpeHb https://m.edso00.ru/
3 YPABHEHUA 1 HEPABEHCTBA. 17 bubnuorexa [HOK
KBanpaTHble ypaBHEHUS https://m.edsoo.ru/
4 AJITEBPAMYECKUE BBIPAXXEHU . 17 bubnmnoreka [JOK
JIpoOHO-palioHaIbHbIC BRIPAKCHUS https://m.edsoo.ru/
5 YPABHEHUWSA 1 HEPABEHCTBA. 19 bubmuorexa [JOK
JlpobHO-palimoHanbHble YpaBHEHUS https://m.edsoo.ru/
6 OYHKINN 15 bubnmnoreka [JOK
https://m.edso0.ru/
7 AJITEBPAMYECKUE BBIPAXXEHU . 14 bubnmnoreka [JOK
Crenenn https://m.edsoo.ru/
8 UMCJIA U BBIUMCJIEHU L. 7 bubnmorexa [IOK
JlemumocTb https://m.edsoo.ru/
9 [ToBTOpenue, 0600IIEeHNE, 10 bu6nmoreka [IOK
cucTeMaTu3anus 3HaHUN https://m.edso0.ru/
OBUIEE KOJIMYECTBO YACOB I10 136
[MPOI'PAMME
9 KJIACC
Ne HanmenoBanue pa3aenoB u Tem KonnuecTtBo yacos DNEeKTPOHHbIE
n/m MPOTPaMMBbI (umdpoBbIe)
obpa3oBaTenbHbIC
PECYPChI
] Bcero ’
1 || ®YHKIHU 25 bubnunoreka
[HOK
https://m.edsoo0.ru/
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Ne HaunmenoBanune pa3zaenoB u tem KonugecTBO 4acoB|| OieKTpoHHbBIE
1/ MIPOrPaMMBbl (udposbIe)
o0OpazoBartenbHbIE
pecypcbl

L Bcero ‘

2 ([YPABHEHUSA U 15 Bubnnoreka
HEPABEHCTBA. KBagpartubie LIOK
HCPAaBCHCTBA https://m.edsoo.ru/

3 |YVPABHEHUSA U 25 Bub6nuoTeka
HEPABEHCTBA. YpaBHeHnus, LIOK
HCPABCHCTBA U UX CUCTCMBI https://m'edsoo'ru/

4 [YUCJIOBBIE 25 Bubnnoreka
I[NIOCJIIEJOBATEJIbHOCTHU 1 LIOK
[TPOI'PECCHH https://m.edsoo.ru/

5 |[ATEEPAMUECKUE 12 Bu6uoreka
BBIPAKEHUM . CteneHs ¢ [IOK
palMoOHAIBHBIM ITOKa3aTeIeM https://m.eds00.ru/!

6 | [ToBTOpenue, 0600IICHNE, 34 bubnnoreka
CHCTEMaTH3aINsI 3HAaHUH IIOK

https://m.edsoo.ru/

OBIIEE KOJIMYECTBO HACOB 136

I10 ITPOIT'PAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Anre6pa, 9 xnacc/ Mopakosuu A.I'., Cemenos I1.B., Anexcanaposa JI.A., Mapnaxaesa E.JI.,

OO6miecTBO ¢ orpaHnueHHON 0TBeTCTBEHHOCThI0O « BMHOM. JlaGoparopus 3HaHMI;

AxmmonepHoe obmectBo «M3natenbcTBo «IIpocBernieHue

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

bubanorexa I{OK https://m.edsoo.ru/
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