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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM U3 OMOPHBIX KYypCOB OCHOBHOTO OOIIEro oOpa3oBaHHUs: OHA
o0ecrieuynBaeT n3ydeHue IPyTrux TUCIHIUINH, KaK eCTECTBEHHO-HAYYHOT0, TaK U TYMaHUTapHOTO
[IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl IPOJOKEHUSI 00pa30BaHUs M B MMOBCETHEBHOM JKU3HHU.
PazButne y oOydJarommxcsi Hay4YHBIX TPEICTABICHHUA O TMPOUCXOXKICHUM W CYINTHOCTH
anreOpandeckux aOCTpaKIUi, CIOcO0e OTPAKECHHsS MAaTeMAaTHYeCKOW HAyKOW SBICHUN W
MPOLIECCOB B MPHUPOJE U OOIIECTBE, POJIM MAaTEMaTUYECKOTO0 MOJEIUPOBAHMS B HAYYHOM
MO3HAHUM U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAUECTB
MBIIUICHHS, HEOOXOMUMBIX JUIsl aJlafTalliil B COBPEMEHHOM IH(poBOoM obmiectBe. M3yueHue
anreOpsl 0OecTieunBaeT pa3BUTHE YMEHUS HAOII01aTh, CPABHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
JIEHUCTBUS W BBIBOJBI, GOPMYyIHUPOBaTh yTBepkacHUSI. OCBOCHHE Kypca aireOpbl oOecrieunBaeT
pa3BUTHE JIOTHUECKOTO MBIIIICHAS OOYYalONIMXCS: OHWU HCHOJB3YIOT JEAYKTHUBHBIE U
MHAYKTUBHBIE PacCyXJeHUs, 0000IIeHHe M KOHKpEeTHU3alhio, abCTparupoBaHHE M aHAJIOTHIO.
OOyyenue anreOpe MpeanoyaracT 3HAUYUTEIbHBIH OO0BEM CAMOCTOSITETBHOM MESATEIbHOCTH
0o0y4Jaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE  pEIIeHUE 3aJady  SBJSeTCS — peaju3anueit
JESTEIIbHOCTHOTO IPUHIINUIIA O0yYEHUSI.

B crTpykrype mnporpammbl yueOHOro Kypca «AnreOpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTeNbHO-MEeToAnYeckne TuHMU: «Yucna u
BBIYHCIICHUSY, «ANTeOpandecKue BBIPAKCHUS», «YPaBHCHHS W HEPABCHCTBA», «DYHKIHIY.
Kaxnast u3 3TuX conepKaTeIbHO-METOINIECKUX JIMHUIA Pa3BUBACTCS HA MPOTSHKEHUHM TPEX JIET
M3YyYEHHUS Kypca, B3aUMOJICHCTBYSI C IpYTUMHU €ro JIMHUsAMU. B xone n3ydyeHust yueGHOro Kypca
00y4JaromuMCs TPUXOAUTCS JTOTHUECKH PACCy AAaTh, UCIOIB30BAaTh TEOPETUKO-MHOXKECTBEHHBIH
s3bIK. B cBsI3M ¢ 3TUM B mporpamMmy yueOHOTro Kypca «Anredpay» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIOIIME OBJIAJCHUIO OOYYAIOIUMKCA OCHOB YHHMBEPCAJIBHOTO MAaTeMaTU4ecKOro
s3pika. CopepKaTelbHOW U CTPYKTYPHOU OCOOECHHOCTBIO YU4eOHOTO Kypca «Alredpay sBIsSETCS
€ro MHTETPUPOBAHHBIN XapakTep.

Conepxanne nuHUM «YWCIa W BBIYHCICHUS» CIYXKHT OCHOBOW ISl JTajbHEUIIETO
U3Y4YEHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIMXCS JIOTUYECKOTO MBbIILICHUS,
(GbOpMHUPOBAHUIO YMEHHMSI MOJIb30BATHCSA AITOPUTMAMH, a TAKKe MPUOOPETEHHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJMMBIX Ui TOBCETHEBHOW >XKM3HU. Pa3BUTHE MOHATUS O YHUCIE HA YPOBHE
OCHOBHOTO 00111ero 00pa30BaHUs CBSI3aHO C PAIMOHAIBHBIMU M HUPPALMOHAIBHBIMH YHUCIIAMHU,
(dbopMUpOBaHHUEM TMPEACTABICHUN O JICHCTBUTETHLHOM YHCIE. 3aBEPIICHUE OCBOCHHS YHCIOBOM
JUHUH OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIO.

Conepxkanue JAByX anreOpamyecKuX JIMHUA — «AnreOpandeckue BBIPOKEHHUS» H
«YpaBHEHHSI M HEpaBEHCTBa»  CHOcoOCTBYeT  (opMmHpoBaHMIO Yy  OOydaroluxcs
MaTEeMaTHYeCKOro amnmapaTa, HEOOXOIMMOro [Jisi peuleHHs] 3a/Jady MaTeMaTUKH, CMEXHbIX
MPEeIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHUs
y4eOHBIi  MaTepuan TpPYNOUPYETCsl BOKPYT  palMOHAIBHBIX  BBIpaKeHW.  Anredpa
JEMOHCTPHUPYET 3HAUCHUE MATEeMAaTUKH KaK S3bIKa JJIsl TIOCTPOCHUSI MAaTEeMAaTUYECKUX MOJEIeH,
OTIMCaHUs MPOLIECCOB M SBIICHUH peaapbHOro Mupa. B 3amaun oOyueHus: anredpe BXOIAT TaKKe
JanbHelee pa3BUTHE aJTOPUTMHYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YaCTHOCTH, IS
OCBOCHHUS Kypca WHPOPMATUKH, ¥ OBJIAJICHUE HABBIKAMH JCIYKTUBHBIX pPAacCyKICHUH.



[Ipeobpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaXEHHs, CIIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (QYHKIMOHAJIbHO-Tpauyeckoi  JTUHUM  HALEJICHO Ha  IOJIyueHHe
00y4JarOIUMUCS 3HAHUH O QYHKIHSIX KaK BaXHEHIIEH MaTeMaTHIeCKOW MOJEIH ISl OTICAHUS
U WCCIIEZIOBAaHUS Pa3HOOOPA3HBIX INPOLECCOB M SIBJICHUI B mpHupone W odmectBe. M3ydeHne
MaTepuajga CHocOOCTBYET pa3BUTHIO y OOy4alolUIMXCSd YMEHHUS HCIOJb30BaTh pa3jiHyHbIe
BbIpa3UTEIbHBIE CPENCTBA S3bIKa MaTEMAaTHKU — CJIOBECHbIE, CHMBOJIMYECKUE, Tpadudeckue,
BHOCHT BKJIaJ] B ()OPMHUPOBAaHUE MPECTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHUU IIUBUIM3AINH
U KyJIbTYPBI.

CornmacHo yweOHOMy IulaHy B 8-9 Kkiaccax wu3y4aercs ydeOHbI Kypc «Auredpay,
KOTOpBIM BKJIIOUAET CIEAYIOLIUME OCHOBHBIE pazlienbl coiepxaHus: «Huciaa U BBIUUCICHUSD,
«AnreOpanueckre BbIpaXEHUs», « Y paBHEHUS U HEpaBEHCTBay, « DyHKIUNY.

Ha uzyudenue yue6HOro kypca «Anredpa» orsoaurcs 204 gacos: B 8 kiacce — 102 yvaca (3
yaca B HeJien0), B 9 kiacce — 102 gaca (3 yaca B HEIemio).



COJAEP)KAHUE OBYYEHUA
8 KVIACC

Yucna v BbIYMCICHUA

KBanpatHeiii kopeHb u3 uucna. llonste 00 wuppammoHanmsHOM 4mcie. [lecaTndHble
npUOIMKEHUsT UppalMOHaIbHBIX yncen. CBoicTBa apuMeTHYeCKUX KBaJpaTHBIX KOPHEH U ux
IMPUMEHEHHE K MpeoOpa3oBaHHUIO YMCIOBBIX BBIPQKEHUNW W BbIYMUCICHUSIM. [leficTBUTENbHBIE
YHUCIIA.

Crenenb ¢ LenbIM NOKa3areneM U e€ cBoiicTBa. CTaHapTHas 3alKCh YMCA.

Auredpanyeckue BbIpasKeHUs

KBanpaTHblil TpEXUIIEH, pa30kKEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKUTEIH.

Anrebpanueckas 1poOb. OCHOBHOE CBOICTBO anreOpamdeckoil napoou. Crnoxenue,
BbIUUTAaHUE, YMHOXEHHE, AeJeHue anredpandyeckux ApoOel. PannoHanbHble BBIpAKEHUS U UX
npeoOpazoBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOrO ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHMH, CBOISIIMXCS K JHUHEHHBIM M KBaapaTHbIM. llpocTteifmue apobHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas MHTEpIIpeTalUsl YPaBHEHUH € ABYMS MEPEMEHHBIMU M CHUCTEM JMHEWHBIX
YpPaBHEHUN C JBYMs IepeMeHHbIMU. [IpuMephl penieHus CUCTEM HEIMHEWHBIX YPABHEHUH C
JIByMsI [IEPEMEHHBIMHU.

Pemenre TeKCTOBBIX 3a7a4 aNreOpandecKuM CIIoCOOOM.

UucnoBble HepaBeHCTBA M WX cBoiicTBa. HepaBeHCTBO ¢ OJHON TEPEMEHHOI.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBeHCTBA C OAHOM mnepeMeHHOU. Cucremsl
JIMHEVHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DyHKUUH

[Tonsatue Qpynkuuu. OOMacTh ONpeaesieH!s] 1 MHOKECTBO 3HadeHUH (yHKIuu. CriocoObl
3a1aHus PYHKITHIH.

I'papux Qynkmun. Urenune cpoiictB ¢(yHKmm no e€¢ rpaduxy. Ilpumepsr rpaduxos
GyHKIMH, OTpa)aroyX peajbHble IPOLECCHI.

@OyHKIMH, OMHUCHIBAIOLIME MPSIMYIO M OOpaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, UX
rpaduxi. OyHkuEn y = x2, y = x3, y = Vx, y=|x|. [padudeckoe pelenne ypaBHEHHI U CHCTEM
YpaBHEHUH.

9 KIIACC

Yucia v BbIYUCICHUA

PanmonaneHbie YnciIa, HPPAMOHANBHBIE YHCIA, KOHEYHbIE U OCCKOHEUHBIC ECATUYHBIC
npoOu. MHOXKECTBO JCHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE YHCIA KaK OECKOHEUHBIC
JIecATUYHble  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHME  MEXKIY  MHOXKECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHEHHE JCHCTBUTEIBHBIX YHCEN, apu(DMETHUECKHE IEHCTBUS C JIEHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepsl 00BEKTOB OKpPYXKAIOMIETO MHUpPA, UIMTEIHLHOCTh MPOIECCOB B OKPYXKAIOLIEM
MHpE.

[Tpubmmk€HHOE 3HAYEHUE BEIUYUHBI, TOYHOCTh NpuOMmKeHUs. OKpyrieHHEe YHUCEll.
IIpuknka v OLEHKa pe3yJIbTaTOB BEIYMCICHHMN.



YpaBHeHHUS M HEPABEHCTBA

JIuneiinoe ypaBHeHue. PellieHre ypaBHEeHUN, CBOAAIIMXCA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMI, CBOAAIIMXCS K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pelieHus ypaBHEHUH TPETbEH M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM Ha MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHAIBHBIX  ypaBHEHHMH.  PemieHne — TEKCTOBBIX  3aday
anredpandecKuM METOIOM.

VYpaBHeHHE C AByMs NEpeMEHHbIMM M ero rpaduk. PemeHue cucrem AByX JIMHEHHBIX
YPaBHEHHH € ABYMs NEpEMEHHBIMU. PelleHne CUCTeEM [BYX YpaBHEHMM, OJHO M3 KOTOPBIX
JUHEWHHoe, a Jpyroe — BTOpoil creneHu. I'paduyeckas MHTEpIIpeTalysl CUCTEMbl YPaBHEHUH C
JIByMsI [IEPEMEHHBIMHU.

Permenre TeKCTOBBIX 33724 aIreOpPanIecKiuM CIIOCOOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne NMHEWHBIX HEPaBEHCTB C OJHOW NEPEMEHHOW. PemieHue cucrteM JIMHEWHBIX
HEpPaBEHCTB C OJHOW mepeMmeHHoW. KBaaparHbie HepaBeHCTBa. ['paduyeckas WHTEpHpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C ByMs [IEPEMEHHBIMH.

DyHKUUH

KBangpatuunas ¢ynkmus, e€ rpaduk u cpoiictBa. Ilapaboma, KOOpAMHATHI BEPIIMHBEI
napaboIIbl, 0Cb CHMMETPHH MapadoJIbl.

[paduku GyHKIMiL: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| 1 ux cBoiicraa.

Yucii0BbIE 10CJI€10BATEIBHOCTH U NPOTrPECCUH

[TonsiTMe YMCIIOBOM MOCIIEAOBATEILHOCTH. 3aJaHUE MOCIEAOBATEIIBHOCTH PEKYPPEHTHOM
dbopmyoit 1 GopMyIIOi 1-TO YIICHA.

Apudmerndeckass M reomerpudeckas — mnporpeccud.  DopMmynbl  n-ro 4WieHa
apu(MeTHYECKON U FeOMETPUUECKOI POrpeccuii, CyMMbl IIEPBBIX /1 YJICHOB.

N300pakeHne 4iIeHOB apU(PMETHUECKOW M TeOMETPUYECKOM MpOorpeccuil TOYKaMu Ha
KOOPJMHATHOM INIOCKOCTH. JINHENHBIN 1 AKCIIOHEHLIUAIbHBIN POCT. CII0KHBIE IPOLICHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHS MPOTrpaMMbl ydeOHOro Kypca «Anredpay
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBIICHUEM HMHTEpeca K MPOUUIOMY U HACTOSIIEMY POCCHMCKOW MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHKCHHSIM POCCHMCKMX MAaTEMaTHKOB U POCCHICKOM
MaTEMaTHYECKOH IIKOJIbI, K UCMOJIb30BAHUIO STUX JOCTHKEHUH B IPYTUX HAyKaxX W MPUKIIAJIHBIX
chepax;

2) rpaIaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTHIO K BBINTOJIHCHUIO OOS3aHHOCTEH TpakIaHWHA W peau3alliil e€ro Ipas,
IpEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHHUPOBAHMS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MPOLIETYp TPakJaHCKOTO 00IecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJIEHUIO ITUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKCHHI
HAYKH, OCO3HAHHEM BaKHOCTHU MOPATbHO-ITHUECKUX MPUHITUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIINTAHME:

YCTAaHOBKOW HAa AaKTHUBHOE yYacTHE B PEHICHUH IMPAKTUYCCKUX 3a]a4 MaTeMaTHYeCKON
HAIPABIEHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOT0 00pa30BaHUS HA MPOTSHKCHUU BCEH
KHU3HU JIJIS YCIEIIHON MPOoQeCCHOHAIBHON JIEATEIPHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM HWHIAMBUAYAIbHONW TpaeKTOpUM 0Opa3oBaHUS U
KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HMOLIMOHAIBHOMY M OJCTETHYECKOMY BOCIPHUSATHIO MaTEeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUI, PaCcCyKICHUH, YMEHUIO BUACTh MaTEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 TO3HAHMS:

OpHEHTAIMCH B JICATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX NPEJICTaBICHHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeJOBeKa, MNPHUpPOAbl U OOLIecTBa, MOHUMAaHUEM
MaTEeMaTHYeCKON HayKH Kak c(epbl 4YelIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pa3BUTHS U
3HAYUMOCTH ISl Pa3BUTHS IUBUIM3AIIH, OBIIQJCHUEM SI3bIKOM MaTeMaTUKU U MaTeMaTUYECKOM
KyJIbTYypOH Kak CpEICTBOM T[IO3HAHUS MHpa, OBIAJCHUEM NPOCTEHIIMMU HaBBIKAMH
UCCIIEIOBATENBCKOM IeATEIHbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHPOBAHHE  KYJLTYPHI  310POBbSI H
IMOLMOHAIBLHOI0 0JIArOMOJTyqHsi:

TOTOBHOCTBIO TIPUMEHSATh MaTeMaTHYCCKHE 3HAHWS B HHTEPECax CBOCTO 37I0POBBS,
BEJICHUS 37I0pPOBOTO 00pasa >KU3HU (3M0pOBOE NMUTAaHWE, COATAHCHPOBAHHBIN PEXKHUM 3aHATHHA U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu,
MpU3HAHHEM CBOETO IIPaBa Ha OLIMOKY U TAKOTO K€ MpaBa JPyroro 4eloBeKa;

7) 3Koj10rNYecKOe BOCIUTAHHE:

OpHUEHTAIle Ha MPUMEHEHHE MaTEeMaTHYeCKUX 3HAHWM JUIS PelieHUs 3a7ad B 00JIacTH
COXPAHHOCTH OKPYKAIOIICH cpeipl, TUIAHUPOBAHHS TOCTYIKOB W OIICHKH WX BO3MOXKHBIX
MOCIICACTBHMA ISl OKPYIKAIOMICH Cpe/bl, OCO3HAHWEM IIOOATLHOTO XapaKTepa IKOJIOTHICCKUX
poOJIeM U yTeH UX PEIICHHUS;



8) aganTanus K N3MEHAINMMCS YCIOBHAM COLMAIBHON M IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JEHCTBHUSM B YCJIOBHUAX HEONPENECIEHHOCTH, MOBBIILEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAaKTUUYECKYIO AESITEIbHOCTh, B TOM YUCIIE YMEHHME YUHUTHCA y IPYTUX
Jro/iel, MpUOOpeTaTh B COBMECTHON AEATENBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIETECHIIUH W3
OTbITa IPYTUX;

HEO0OXOUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHHM, B TOM uucie (pOpMyIUpOBaTH UJEH,
MOHATHS, TUNOTE3bl 00 0OBEKTaX M SBICHHUAX, B TOM UYHUCIIE paHEe HEH3BECTHBIX, OCO3HABATh
JNe(QUINUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE PA3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYalMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0O KaK BbI30B, TpeOyroIMH KOHTpMEp, KOPPEKTUPOBAaTh NPUHUMAEMbI€ pEIIeHUS M
neicTBus, pOpMyIHPOBaTh U OLIEHUBATh PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTebHBbIE YHUBEpPCAJIbHbIC y‘leﬁﬂble JeHCcTBUA

Ba3oBble JJornueckue aeiicTByA:
®  BBIABIATH U XapaKTEPU30BaTh CYNICCTBEHHBIC MPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHSTUN, OTHOIIEHUN MEXIY MOHATUAMHU, POPMYIUPOBATH ONpPEACTCHUS MOHATHH,
YCTaHABIMBATh CYHIECTBEHHBI MpH3HAK KiIacCU(DUKAIMKM, OCHOBAHHS  JJIA
0000111eHUS ¥ CPAaBHEHUS], KPUTEPUH ITPOBOIMMOTO aHAN3a;
®  BOCHPHUHUMATh, POPMYIUPOBATH M MPEOOPA3OBHIBATE CYXKICHUS: YTBEPIUTCIEHbBIC U
OTpHIIATENIbHBIC, €IUHIYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,
® BBIIBISTH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M IPOTHBOPEUYHUS B
(dakTax, JaHHBIX, HAOJIOJNCHHUSX W YTBEPXKICHUAX, MpemiaraTb KPUTEPUU IS
BBISIBIICHHSI 3aKOHOMEPHOCTEH U MPOTUBOPECUNH;
® JenaTh BBIBOJBI C MCIOIH30BAHUEM 3aKOHOB JIOTHKH, EAYKTHUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIOUECHHI 10 aHAJIOTUH;
® pa3duWpaTh JIOKA3aTeIbCTBA MATEMAaTHYCCKUX yTBEPXKACHUU (TpsSMbIE ©  OT
OPOTHBHOTO),  MPOBOJUTH  CAMOCTOSITENIBHO  HECJIOXKHBIE  JIOKAa3aTeIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATh APTYMEHTAIUIO, TPHBOIUTH MPUMEPHl U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;
® BpIOMpaTh croco0 perieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BEIOUpaTh HanOO0Iee OXOASAIIHIA ¢ YIETOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPHEB).
ba3oBble uccienoBaTe/IbCKUE AeHCTBHA:
® UCHONB30BaTh  BOMPOCHI  KaK  HMCCICIOBATEIBCKUNA  WHCTPYMEHT  IO3HAHUS,
bopmynHupoBaTh BOIIPOCHI, ¢bukcupyromue IPOTUBOpEYHE, npobiemy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HCKOMOE H JaHHOE, (OPMHPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHECHUE,
® [POBOAMTH IO CAMOCTOSITEIILHO COCTABICHHOMY IUIAaHY HECJIOKHBIA SKCIICPUMEHT,
HEOOJIBIIIOE HCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTrO
00BEKTa, 3aBUCUMOCTEH O0BEKTOB MEXKIY CO00ii;
®  CaMOCTOSTEIBHO (QOpPMYIHpOBaTh 0000LIEHHSA U  BBIBOJABI 10  pe3yJibTaTaMm
MPOBEAEHHOTO HAOIIOJCHUS, UCCIICAOBAHMS, OL[CHUBATH JJOCTOBEPHOCTH MOIYYEHHBIX
PE3yJIbTaTOB, BHIBOJIOB U O0OOIICHHIA,



MMPOTrHO3UPOBATH BO3MOKHOC Pa3BUTHUC TPOUECCA, 4 TAKIKEC BBIIBUTATh IIPCAIIOJIOKCHUS
0 €I'0 pa3BUTHUU B HOBLIX YCIIOBUSX.

Padora ¢ unopmanmeii:

BBISIBJISITh HEIOCTATOYHOCTh M M30BITOYHOCTh WH(OPMAIUHU, JAHHBIX, HEOOXOIUMBIX
JUIS pellieHus 3a1auH;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HMHPOPMAIIIO
Pa3IMYHbIX BUIOB U (hOPM Ipe/ICTaBICHHUS,

BbIOMpaTh GOpMy MpeCcTaBlIeHUs HH(OOPMALIUK U WLTIOCTPUPOBATH PelllaeMble 3a/1a4l
CcXeMaMH, IuarpaMMaMi, HTHOU TpaduKoi 1 UX KOMOUHAIIUSIMU;

OLICHMBATh HAAEKHOCTh MHPOPMAIIMH 110 KPUTEPHUSAM, TPEIIOKESHHBIM YUYUTEIIEM WIIH
c(OpPMYITMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHHKaTI/IBHI)Ie YHUBEPCAJIIbHLIC y‘leﬁﬂble JelcTBHUA:

BOCTIPHHUMATh U (POPMYITHPOBATH CYKIEHHSI B COOTBETCTBUH C YCIOBUSIMH U IEIISIMH
OOIIeHus], SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOKO TOYKY 3PEHHS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS MO XO/AY PeIlIeHus 3a/1a4yl, KOMMEHTHPOBATh
MOJTyYEHHBIN Pe3yIbTaT;

B X0Jie 00CYK/ICHHUS 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYkIaeMOil TeMbI, TPOOIIEMBI,
pemraeMol 3aja4yM, BBICKAa3bIBaTh MJEH, HAlleJICHHble Ha TIOMCK PpELICHus,
COIOCTABJIATh CBOMU CYXJACHUS C CYXKICHUSAMH JIpyIMX YYacTHHKOB JHajiora,
OOHapy>KUBaTh pa3IMyUe M CXOJCTBO MO3UIHIA, B KOPpeKTHOU popme hopMynupoBaTh
pa3Horjacusi, CBOM BO3PaKEHUS;

MPENICTaBIATh Pe3ybTaThl PEUICHHs 3a7auu, SKCIEPUMEHTa, UCCIeI0BaHus, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHMSI ¢ YYETOM 3ajad Npe3eHTalud M
0COOEHHOCTEH ayAUTOPUU;

MOHMMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBHUIYalbHON pPaOOTHI
IIPY PELICHNU Y4eOHBIX MaTeMaTHUYECKUX 3a]1a4;

IPUHUMATD 11€7b COBMECTHOM JEATENbHOCTH, TNIAHUPOBATh OPraHU3aIuI0 COBMECTHOM
paboThl, pacnpenensaTb BUABI padOT, IOTOBAPHBATHCSA, OOCYXKIATh MpOLECC U
pe3yJIbTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax padboThl (0OCykaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI M JIPYTHE), BHIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH
CBOM JICHCTBUS C JIPYTUMH YI€HAMH KOMaH]bl, OLIEHWBATh KaYECTBO CBOETO BKJaJa B
OOIIHI MPOIYKT MO KPUTEPHUSM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITENIFHO COCTABIJIATh IUIAH, AJITOPUTM pEUICHHs 3adaud (WIK ero 4YacTh),
BBIOMpATh Ccroco0 pemeHus ¢ yd4€TOM HMEIOMINUXCS PeCcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATH BAapUAHTHI PEIICHUI C y4ETOM
HOBOU MH(pOpMAITHH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH NHTEJJIEKT:

BIIQJIETh CIIOCOOaMH CaMOMPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ysibTaTa peuieHus
MaTeMaTUYECKOM 3a/1auu;
NPEABUIECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PELICHUM 3aJa4H, BHOCUTh
KOPPEKTUBHI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX OIINOOK,
BBISIBJIEHHBIX TPYJIHOCTEW;



® OLEHUBATH COOTBETCTBUE PE3YJIbTATa ACATECIBHOCTU MOCTABICHHON LENHU U YCIOBUSAM,
OOBSICHATh TPUYMHBI JTOCTMKEHUS WIM HEJAOCTHKEHMS LEeNHM, HaXOAUTh OLIMOKY,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K xoniry oOydyenuss B 8 kJjacce oO0ydarOmMIACS TOJYYHUT CIECAYIONIME TMPEIMETHBIC
pe3yabTaThI:

Yucsia 1 BbIYUCICHUA

Hcnonb30BaTh HadalbHBIE MPEACTABICHUS O MHOXECTBE CUCTBUTENBHBIX YHUCEN IJIA
CpPaBHEHMs, OKPYIJIEHUS M BBIYMCICHHMHA, M300pakaTh JEHCTBUTENbHBIE YMCIAa TOYKAMM Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHATh TOHSATHE apU(PMETHYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOpPHH, HCTIOJIB3YsI TPH HEOOXOAUMOCTH KAJIbKYJIATOP, BHIIOTHITH IPe0Opa30BaHuUs BHIPAKCHHH,
coJieprKalnX KBaJpaTHbIE KOPHHU, UCIIOIb3Ys CBOWCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJIBIIMX M MaJlbIX YKCEN € TMOMOIIbIO JNECATHYHBIX ApoOed u
crenenei yucna 10.

AnreOpanyeckne BbIPaKeHUSs

[TpuMeHATh TOHATHE CTENEHU C IeNbIM II0Ka3aTeleM, BBINOIHATH MPEoOpazOBaHUS
BBIPAKEHUI, COEPIKALUX CTENEHH C LIEIBIM IIOKa3aTEIIEM.

BBIMONHATE TOXIECTBEHHBIE MPEOOpa30BaHMsl PAIMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
NpaBWI JEHCTBUN HAJl MHOTOWICHAMH H alreOpandecKuMu Ipo0sMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensiTb mpeoOpa3oBaHUsl BBIPAKEHUN ISl pEIIEHUS pa3IMYHbIX 3a7ad U3
MaTE€MAaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHOUN MPAKTUKHU.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHelHbIE, KBaApaTHBIE YPABHEHUS U PAllMOHAJIbHBIE YPABHEHUS, CBOISALINECS K
HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

IIpoBOANTE HpOCTENIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHUCIE C
NpUMEHEHHEM TpapUUecKuX TMpeICTaBIeHU (yCTaHABIMBAaTh, MMEET JIM YpaBHEHHE WIIH
CUCTEMa YpaBHEHMH peIlIeHus], €CJIU UMEET, TO CKOJIBbKO, U IIPOYEe).

[TepexoauTs OT cioBecHOW (GOPMYIHPOBKH 3amauud K €€ anreOpandeckor MO ¢
MIOMOILBIO  COCTaBJICHUsI YPAaBHEHHUS WM CHCTEMbl YpPAaBHEHMI, WHTEPHPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y MOJIyYeHHBIH pe3ybTarT.

ITpuMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMSI, OLIEHKH, PEIIaTh JUHEHHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMbl, AaBaTh I'paUUECKyl0 WILIIOCTPAIHIO
MHO’K€CTBa PELLIEHNI HEPAaBEHCTBA, CHCTEMbI HEPaBEHCTB.

DyHKUUHA

[lonumath ¥  HCHONB30BaTh (YHKIUOHAJIbHBIE TMOHATHS U S3bIK  (T€PMHHBI,
CUMBOJINYECKHE OOO3HAUEHHUS), OINpEAeATh 3HaueHHE (PYHKLIHUU IO 3HAYECHHIO apryMeHTa,
OTIpeIeNIATh CBOMCTBA (PyHKIIMHU 1O €€ TpaduKy.

CrtpouTts rpaduku MeMeHTapHbIX QyHKINN BUA:

y=k/x, y=x2,y =x3,y = |x|, y = VX, ONHCHIBATH CBOICTBA YHCIOBOH (YHKIMHI IO &
rpaduky.

K koHiy oOyueHus B 9 kJjacce oOydaromMiics MHOJYYHUT CIEAYIOLIUE IpPEeIMETHbIC
pE3yJIbTaThI:

Yucna v BbIYMCICHUSA



CpaBHMBAaTh U YNIOPSAOUYMBATH PALlMOHATIBHBIE U UPPALIMOHAIIBHBIE YHUCIIA.

BreimonusaTe apudmernyeckue ASMCTBHs C pallMOHANBHBIMHA YHCIIAMH, COUETasi YCTHHIE U
IINCBbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYUCJIICHUSA C HPPAlIUOHAJIbHBIMU YU CJIAMU.

HaXOI[I/ITB 3HAUECHMS CTEIICHEH C OCJIbIMHU ITOKAa3aTCIIAIMU U KOpHeﬁ, BbIYUCIIATH 3HAYCHUA
YUCIIOBBIX BBIp&)KGHHfI.

OprrJ'ISITB HGfICTBI/IT@J'II:HBIC YucCiia, BBINIOJIHATE IMPUKUAKY PpE3yJibTaTra BBI‘II/ICJIeHPlﬁ,
OILICHKY YHCIJIOBBIX BBIPQKEHUH.

YpaBHeHMsI U HEPABEHCTBA

Pemate nuHEHbIE W KBaJpaTHbIE YpaBHEHHUs, YpPaBHEHHUS, CBOJSAILIMECS K HHM,
npocTeiimue ApoOHO-pallMOHATBFHBIC YPaBHEHUS.

Pemate cucTembl ABYX JIMHEMHBIX YPaBHEHHUU C IBYMs IIEPEMEHHBIMU U CUCTEMBI JBYX
ypaBHeHHﬁ, B KOTOPBIX OJHO YPABHCHHEC HC ABJIACTCA JIMHEHEBIM.

Pemarp TekcToBble 3amauM anreOpanyeckuM CHOCOOOM C TOMOIIBIO COCTaBIICHUS
YPaBHEHUS WU CUCTEMBI IBYX YPAaBHEHHM C IBYMs IEPEMEHHBIMU.

[IpoBOaUTH MpOCTENIINE UCCIIENOBAaHUS YPAaBHEHUN U CUCTEM YPaBHEHUH, B TOM YHCIIE C
MpUMEHEHHEM TpauuecKux MpeIcTaBiIeHui (yCTaHaBIMBAaTh, HWMEET JM YypaBHEHUE WIH
CHCTEeMa YPaBHEHHI pellIeHus], €ClIi UMEET, TO CKOJIBKO, U TIpoYee).

Pemarp nuHeiiHbIE HEpaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, H300pakaTh pelIeHUe
HCPAaBCHCTB Ha JUCII0BOU HpSIMOfI, 3alMCbIBATh PCHICHUEC C TOMOIIBIO CUMBOJIOB.

Pemrate cucTteMBl JIMHEUHEBIX HCPAaBCHCTB, CHUCTEMBI HCPABCHCTB, BKJIOYAIOUINC
KBaJIpaTHOE HEPAaBEHCTBO, M300paKaTh PEIICHWE CHUCTEMBI HEPABCHCTB HA YHCIIOBOW TPSIMOM,
3aMKUCHIBATh PEIIEHNE C TTIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN PA3IMYHBIX 3aa4.

DOyHKUUHA

Pacnio3naBaTh GyHKIMH U3Yy4EHHBIX BUIOB. [[0Ka3pIBaTh CXeMaTUYECKU PACIIONIOKEHHE HA

KOOPAWHATHOM MI0cKOoCTH rpaduKkoB GpyHKIWM Buga: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3, y =% y = |x|, B 3aBHCHMOCTH OT 3Ha4eHHi1 K03(HIMEHTOB, ONUCHIBATE CBOMCTBA
GyHKIHA.

Ctpouth M n300pakaTh CXEMaTHUECKH TIpaUKd KBaJApaTUYHBIX (YHKLUUH, ONMHUCHIBATH
CBOMCTBA KBaIPaTUYHBIX (DYHKIMHA MO UX TpaduKam.

PacniosnaBath  kBagpatuuHyro (QyHKIuo 1o  ¢opmyie, TPUBOIUTH  IPUMEPHI
KBaJPaTUYHBIX QYHKUIUH U3 peabHON KU3HU, (PU3UKHU, TEOMETPHUH.

YucioBble N0OCI€10BATEILHOCTH M IPOrpeccuu

Pacnio3naBaTh apuMeTHUECKYIO0 U F€OMETPHUECKYIO MPOTPECCUU MPH Pa3HBIX Croco0ax
3aaHusl.

BbINONHATE BBIYMCIEHUS C HCHOJIB30BaHHEM (GOPMYJ N-ro 4jeHa apuMeTHUECKOW M
reOMETPUUYECKOM MMPOTrPECCUiA, CyMMBI IIEPBBIX N YJIEHOB.

N300pakaTh WwieHbl MOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJUHATHON IIOCKOCTH.

Pemarp 3agaun, cBA3aHHBIE C YMCIOBBIMU I1OCIIEIOBATEIBHOCTSMH, B TOM YHUCIIE 3a1a4u
U3 PeaIbHOM KU3HU (C MCIIOIb30BAaHUEM KaIbKYJISATOPa, IU(PPOBBIX TEXHOIOTHIA).



8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanMeHnoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P Kontpoabnubie | IlpakTuueckue (1upp )
NMPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsbl
but6mmoreka [JOK
1 Yucna u Berurcnenus. KBagparueie KopHU 15 hitps://m.cdsoo.rw/7841 7af8
) Uucna u BeruucieHus. CTeneHsb ¢ 1eIbIM 7 bubnuotexa [JOK
[oKa3areieM https://m.edsoo.ru/7{417af8
3 AnreGpanyeckue BbIpaKEeHHUS. 5 | bubmuorexa [JOK
KBanpaTHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BbIpaKeHHUs. 15 | bubmmoreka [IOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBa. KBasipaTHbie bubnmnoreka [JOK
5 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubnuoreka IIOK
6 . 13
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
7 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 12 1 hitps://m.cdsoo.rw/7841 7afg
bubnuoreka [JOK
8 Pyniumn. OCHOBHBIC HOHATHS > https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
? Dynximn. TuCroBbIE GyHiCHHH ? https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
IT 1
10 OBTOpeHKE 1 0000menHe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 0




9 KUIIACC

Koau4vecTBo 4acoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne ni/m P Kontpoabnbie | TpakTHuecku (1upp )
NMpOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThbI
pecypchl
| Uucna u BeruucieHus. JleiicTBUTEIbHbIC 9 bu6mmoreka [IOK
ypcia https://m.edsoo.ru/7f419d08
) YpaBHEHHs 1 HEPABCHCTBA. Y paBHEHUS C 14 | bubnmorexa [JOK
OJHOU EPEMEHHOM https://m.edsoo0.ru/71419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 | bubnmnorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
bu6mmorexka [JOK
4 YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 16 1 hitps://m.cdsoo.rw/7f419d08
Bbu6mmorexa [JOK
. DymruH 16 ! https://m.edsoo.ru/7f419d08
bubmnoreka LJOK
6 YucnoBble MOCIEA0BATEILHOCTH 15 1 hits://m.cdsoo.r/7f419d08
. [ToBTOpEeHmE, 0600IIEHNE, CUCTEMATU3AIIHS 13 | bu6morexa [JOK
3HaHUHI https://m.edso0o.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0
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