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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sABIsSeTCSs OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
o0Opa3oBaHUs: OHA 00ECIEeYMBAET U3YUEHHUE JIPYTUX JUCLUUILIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOIMUMO MJis
OpOAOKEHHsT OoOpa3oBaHMsi W JUIsl TOBCEAHEBHOM JKWM3HMU. PasButue y
o0ydJarouuxcsi Hay4HbIX MPEACTABICHUN O TMPOUCXOXKICHUM U CYIIHOCTU
anredpanyeckux aOCTpakiuii, crnoco0e OTpaKeHUs MaTeMaTH4YEeCKON HayKou
SABIIGHUH W TPOLECCOB B MPHUPOJAE M OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICJIMPOBAaHUSI B HAYYHOM T[IO3HAaHHUM W B IMPAKTHUKE CIOCOOCTBYET
(bOopMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAYECTB MBIILUICHUS, HEOOXOIUMBIX
JUIsl aJanTalMd B COBPEMEHHOM HH(poBOM oOuiecTBe. M3ydenue anreOpsbl
o0ecrieunBaeT  pa3BUTHE YMEHHs  HaAOmOIaTh, CpaBHUBATh, HAaXOAWTH
3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTH MBILUICHHUS, CHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOU JIEWCTBHUSA, BBIBOJBI, (POPMYIUPOBATH
yTBepxkieHus. OcBoeHue Kypca anreOpsl oOecrneunBaeT pPa3BUTHE JIOTMUYECKOIrO
MBIIUICHUS OOYYalOMIMXCS: OHHM HCIOIB3YIOT JACIyKTUBHBIE W WHIYKTHUBHBIC
paccyxnaeHusi, 0000IIeHne W KOHKPETH3aIMio, a0CTparupoBaHUE W AaHAJOTHIO.
OOyuenune anrebpe MpeanojaracT 3HAYUTENbHBI OO0BEM CaMOCTOSITEIBLHOU
NESTeIbHOCTH  00yYaroIIMuXcsl, IOITOMY CaMOCTOSATEIbHOE peIlleHue 3ajad
00yJarouMMuUCcs SBIAETCS peaan3aluei 1esTeIbHOCTHOTO MPUHIIUIIA 00yUYEHUSI.

B crpykrype mnporpammbl ydeOHOTO Kypca «Anrebpay» yriayOnéHHOTO
U3yYEHHS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOANUECKUE JIMHUU:
«Hucna ¥ BBMHCICHUS», «ANreOpandeckue BBIPAKCHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dyukuun». Kaxnas w3 3TuX colepkarelbHO-METOIUYECKUX
JIMHUM pa3BUBAETCSl HA MPOTSKEHUU TPEX JIET U3yUCHUS Kypca, B3aUMOJIECHCTBYS C
IpYyTMMH €r0o JHHUAMH. B Xome u3ydeHus Kypca OOydYaroluuMcs MPUXOAUTCS
JIOTHYECKH PacCy AaTh, HCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK. B cBsI3n
C 3TUM B Iporpammy y4eOHOro Kypca «Anredpa» BKIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feliaXx MaTeMaTUYeCKOro
o0pa3oBaHUsI W  CIIOCOOCTBYIOIIME  OBJQJACHUIO  OOYyYalOIMMHUCS  OCHOB
YHHUBEPCAIIBHOTO MaTEeMaTU4YeCKOro s3bika. ColepKaTenbHOW M CTPYKTYPHOU
0COOCHHOCTBIO Yy4eOHOTO Kypca «AnreOpa» SBISETCA €ro WHTETPUPOBAHHBIN
Xapakrep.

Copepxanne auHUM «Yuclia W BBIYHCICHUS CIYXKUT OCHOBOM IS
JaJIbHEHIIIeT0 M3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO Yy OOYyYarOUIMXCS
JIOTHYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATUS O YMCIE HA YPOBHE OCHOBHOI'O OOUIEro 0Opa3zoBaHUs
CBA3aHO C PAIMOHAJIBHBIMU W HPPALMOHATBHBIMU YHUCIAMH, (POPMUPOBAHUEM



NPEACTABICHUM O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpPUICHUE OCBOCHHs YHCIOBOU
JMHUU OTHECEHO K CpeIHEMY 00I1IeMy 00pa30BaHHUIo.

Copeprkanue AByX anreOpandecKux JIMHUMA — « AJIreOpandecKe BhIPAXKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYYAIOIIUXCS
MaTE€MaTUYECKOro amrmapara, HeoOXOAMMOro Jisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXXHBIX MPEAMETOB U OKpYXkKaroliei peanbHocTu. Ha ypoBHE OCHOBHOTO 00111€r0
oOpazoBaHusi y4eOHBIM MaTepuan TPYNINHUPYETCS BOKPYT  PaIMOHAIBHBIX
BbIpOKEHUM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMaTHKM Kak s3bIKa s
NOCTPOEHUS MATeMAaTHMYEeCKUX MOJIeJIel, OMNHCAHUs TMPOLIECCOB M  SIBJICHUU
peasibHOTO MHpa. B 3amaum oOydeHus anreOpe BXOAAT TaKXKe JallbHEHIIee
pa3BUTHE AITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOAMMOIO, B YAaCTHOCTH, JUIS
OCBOCHHS Kypca WHGOPMATHKH, U OBJAJICHUE HAaBBIKAMHU JCTYKTHBHBIX
paccyxnenuid. IIpeoOGpazoBanue CUMBOJIBHBIX (OPM CHOCOOCTBYET Ppa3BUTHUIO
BOOOpakeHMs1, CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Conepxanne QPyHKIMOHANBHO-TpapUIECKON TMHUHU HAIEJICHO Ha MOy4YeHUE
0o0y4JaronmMucs 3HaHUM 0 (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJENd
JUTSI OITUCAHUSL M UCCIIEAOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUN B MPUPOJIE
u oOmectBe. M3ydyeHue martepuana CnocOOCTBYET Pa3BUTHIO Yy OOydaroOlIUXcCs
YMEHUS UCTIONb30BATh PA3IMYHbIE BBIPA3UTENIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOTO, CHMBOJIMYECKOTO, rpauuecKkoro, BHOCHT BKiIaJg B (OPMUPOBAHHE
MPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LIUBUIN3ALMNHU U KYJIbTYPBHI.

VYriy6néHnbii Kypc anreopbl XapaKTepU3yeTcs U3YUYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTo almapaTta U CBS3aHHBIX C HUM METOJ/IOB
pemieHus 3amgad. AnreOpa sBISIETCS S3bIKOM JUJIi  OMUCAHUST OOBEKTOB W
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MATEMATHUYECKOrOo MojenupoBanus. [Ipu
TOM CaMU OOBEKTHl MaTeMaTHYECKHX YMO3aKIOUYEHUH M MPUHATHIE B airedpe
npaBujia UX KOHCTPYHPOBAHUSI CIIOCOOCTBYIOT (OPMHUPOBAHHIO  YMEHHUU
000CHOBBIBaTh U JOKa3bIBATh CYK/ICHUSI, PA3BUBAIOT MATEMATUUYECKYI0 HHTYHIIUIO,
KpPaTKO M HAaIJISIIHO PAaCKPbIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHM M yyaT HX
npuMeHeHuto. Tem campiM anrebpa 3aHUMaeT OAHO M3 BEAYIIUX MECT B
(bopMHPOBAHNU HAYYHO-TEOPETUYECKOTO MBIIICHUS 00YYarOIIUXCsl.

CornacHo yueOHOMY ImiaHy B 7-9 kiaccax wu3y4yaercs y4eOHbIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJAEPKAHMS:
«Uucina u BBIUKCIEHUS», «AJreOpanyecKkue BBIPAXKEHUS», «YPAaBHEHHUS U
HEpaBEHCTBa», « DyHKIHUW.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcs 408 yacoB: B 7 kiacce
— 136 gacoB (4 yaca B Hemen0), B 8 kimacce — 136 dacoB (4 yaca B Heaeln0), B 9
kiacce — 136 gacoB (4 4aca B HEJIEIIO).



COJEPXAHME OBYUYEHUA
7 KUIIACC

Yucya v BBIYUCICHUSA

Panmmonanpubpie uncia. CpaBHEHHE, yHOpSJAOYMBAHUE W apudmeTHyeckue
JICUCTBUS C PAlMOHAIBHBIMU YKCIaMu. YucaoBas mpsiMasi, MOJyJib YUCTIA.

CreneHb C HaTypaJIbHBIM IIOKA3aTeIEM M €€ CBOWMCTBA. 3alKCh 4YUCIA B
JECATUYHOM MO3UIMOHHON CHCTEME CUHCIICHHUS.

Pemenne TexkcToBBIX 3a/1a4 apudmeTnyeckuMm crocobom. Perenue 3amau u3
peanbHOM MPaKTUKW HAa YacTH, Ha JpoOU, HA TPOLICHThI, IPUMEHEHUE OTHOILICHUM
U TPONOPIUN NpU pPEIICHUU 3aj]ay, pelieHHue 3ajlad Ha JBIXKEHHUE, padoTy,
MMOKYNKH, HAJIOTH.

JemumocTs nenbix uncei. CBoHCTBaA ICTUMOCTH.

[IpocTeie u cocTaBHble uHcia. YETHbIE W HEYETHbIE 4yucia. llpusHaku
nenuMmoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku AenMMOCTH CyMMBbI M
MIPOU3BEICHUS LIEJIBIX YMCEII IIPH PELUICHUH 33]1a4 C MPAKTUYECKUM COAECPKAHUEM.

HaunGonpimuii oOmuii 1enurelb 1 HauMEeHbIIee 00IIee KpaTHOE JBYX YHCE].
BzaumMuo npocteie uncia. Anroputm EBkiuna.

Jlenenue ¢ octaTkoM. AprudpMeTHUIeCKre onepaluy HaJl OCTaTKaMHu.

AsredpanvecKkue BbIPpaKeHUs

BripaxxeHne ¢ mNepeMEHHBIMU. 3HAUYEHUE BBIPAKEHUA C IEPEMEHHBIMMU.
[IpencraBieHre 3aBUCUMOCTH MEXK/Ty BETHYHHAMH B BUJIC (POPMYIIBI.

ToxnectBo. ToXAeCTBEHHBIC MMPeOOpa30BaHUs AreOpandeCKUX BhIPAKCHUH.
Jloka3aTenbCTBO TOXKICCTB.

Onnounenbl. OIHOYJIEH CTaHAAPTHOTO BUa. CTENEHb OJIHOYJICHA.

Muorounensl. MHorowieH crangapTHoro Bujaa. CTENneHb MHOTIOWICHA.
CnokeHue, BBIYUTAHUE, YMHOXKEHHE M JIeJieHHe MHOrowieHoB. [IpeoOpazoBanue
1[EJIOr0 BhIpaX€HHsI B MHOTOUIeH. KopHU MHOTOYJIEHA.

@opmyJibl COKPAIEHHOTO YMHOXKEHHS: KBAJIpaT CYMMbI U KBaIpaT Pa3HOCTH
JBYX BBIpOXECHHH, KyO CyMMBI W KyO pa3sHOCTH IBYX BBIpQXCHHH, Pa3HOCTh
KBAQIpaTOB JIBYX BBIPAKCHUH, MPOU3BEICHUE PA3HOCTH M CYMMBI JBYX
BBIPKEHUI, CyMMa U Pa3HOCTh KyOOB JIBYX BBIPKCHHI.

Paznorxenne MHOro4icHa Ha MHOXKUTENIH. BeIHECEHHE 00IIero MHOKHUTEIS 3a
CKOOKU. MeTo1 rpyIupOBKHU.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ onHoi nepemeHHon. Kopens ypaBHenusi. CBolicTBa ypaBHEHUI
C OIHOW TMEPEMEHHOW. PaBHOCWJIBHOCTh ypaBHECHMH. YPAaBHEHHUE Kak
MaTeMaTH4eCcKasi MOJIENIb PEAIbHON CUTYAIIUU.



JIuHelHOE ypaBHEHHME C OJHOM NEPEMEHHOW. UYMCIO KOpHEW JMHEWHOTO
ypaBHEHMs. PemeHue TEKCTOBBIX 3aZad C IOMOLIBIO JIMHEWHBIX YPAaBHEHHM.
JIuneliHOE ypaBHEHME, COEpIKaLee 3HAK MOLYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk JTMHEHHOrO ypaBHEHHUS C JIBYMS
nepeMeHHbIMU. CHCTEMBl JIMHEMHBIX YpPaBHEHHWW C JBYMS [E€PEMEHHBIMHU.
['padmyeckuii MeTon pemieHus CUCTEMbl JHHEWHBIX YypaBHEHHH C JAByMs
nepeMeHHbIMU. Perienne cucreM JIMHEWHBIX YpPaBHEHUU C JBYMs IIEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeETOAOM cioxeHusd. Cucrema [BYyX JIMHEHHBIX
YPaBHEHHU C IBYMS IIEPEMEHHBIMHU KaK MOJENb PEAIBHOW CUTYALUH.

DOyHKUUHA

Koopannara Touku Ha npsiMoi. UHCIIOBBIE IPOMEXKYTKH. PaccTosiHne Mexay
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronbHas cucremMa KOOpAMHAT. AOcmucca ¥ OpJAuHATa TOYKHU Ha
KOOPJIMHATHOH miockocTH. [Ipumepsl rpadukoB, 3agaHHbIX Qopmynamu. UreHue
rpaUKOB pealbHbIX 3aBUCUMOCTEIA.

@OyHKIHOHAJIBHBIE 3aBUCUMOCTH Mexay BennuuHamu. [loHsTHe QyHKuMH.
dyHkuug Kak MaTemMaTuuyeckas MOJENb pealbHoro mpouecca. O6iacth
omnpeneneHuss W obnacte 3HadeHUH GyHkuu. CrnocoObl 3amaHust (YHKLIHH.
I'padux ¢pynkumu. [loHATHS MakcCuMymMa U1 MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha [IPUMEPAX PEAIbHBIX 3aBUCUMOCTEM.

Jluneitnas Qynkmus, e€ cpoictBa. ['padux nuneitHoM ¢yHkimu. ['padux
byukiuu y = |x|. Kycouno-3agannbie QyHKIUU.

8 KUIACC

Yuciia 1 BbIYMCTICHUS

KBanparusie kopau. ApudmMerndeckuil KBaapaTHBI KOPEHb U €T0 CBOMCTBA.
[Tonsite wWppamUMOHAIBLHOTO 4Yucia. JIeWCTBUS C UPpalMOHAJbHBIMH YHCIAMHU.
CBolicTBa IEUCTBUI C UppalMOHAIBHBIMY YnciaaMu. CpaBHEHHE UPPALMOHAIBHBIX
quced.

[IpencraBiieHnss O pPacIIMPEHUSAX YUCIOBBIX MHOXKECTB. MHOXeECTBa
HATypaJbHBIX, LEJbIX, PalMOHAIBHBIX, JEHCTBUTENbHBIX 4ucesl. CpaBHEHHE
yuces. YucmoBble TPOMEXKYTKU.

HevictBust ¢ ocrtatkamu. Ocrtarku creneHeld. lIpuMeHeHMe OCTaTKOB K
PELIEHNIO YPaBHEHUH B LIENBIX YUCIIaX U TEKCTOBBIX 3a]1a4.

Pa3mepbl OOBEKTOB OKPY’KAIOLIETO MHUPA, JIUTEIHHOCTH MPOIECCOB B
oKkpy»aromeM Mupe. CTaHaapTHBINA BUJT YUCIIA.

Aure0panvecKkue BbIPpaKeHUs

AnreOpaunyeckas aApoOb. JlomycTUMBbIE 3HAYEHUS NEPEMEHHBIX B JPOOHO-
pauMOHAIbHBIX BbIpaXeHUsix. OCHOBHOE CBOMCTBO alreOpanyeckoud Apoowu.



CroxeHue, BBIYMTAHWE, YMHOXXEHHE U JelieHHEe anreOpanueckux apoOei.
Brienenne nenoi yactu anredpanveckon Jpoou.

Panmonanbabie BBIPAYKCHUSL. ToxnecTBeHHbIE npeoOpa3zoBaHus
PalMOHAIIBHBIX BBIPAXKEHU.

JlomycTuMbIE  3HA4Y€HHs MEPEMEHHBIX B  BBIPAXKEHUAX, COJEPKALIUX
apupMeTHUYEeCKue  KBaJpaTHble KOPHH. TOXKIECTBEHHbIE IMPeoOpa3OBaHUs
BBIPKEHUM, COIEpKAIINX apu(hMETUIECKUE KBAPATHBIC KOPHHU.

Crenenb ¢ 1enbIM  MOKazaTeneM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAXEHUM, COAEPKAIINX CTETIEHU.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue. @opmyna KOpPHEH KBAJApPaTHOTO YPaBHEHHS.
KosinuecTBO NeMCTBUTENBHBIX KOPHEW KBaJIpaTHOro ypaBHeHMs. Teopema Buera.
VYpaBHEHUS, CBOJAMMBIE K JIMHEWHBIM yPaBHEHUsSM WM K KBaJpaTHbIM
ypaBHeHHsM. KBagpaTHOE ypaBHEHHE ¢ mapameTpoM. Pelenne TeKCTOBBIX 3aad C
IIOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JlpoOHO-palinoHanbHble  ypaBHEHUs. PemieHue  JpoOHO-paliOHaIbHbBIX
ypaBHeHUH. PelieHre TEKCTOBBIX 3a7a4 C MOMOILIBIO JIPOOHO-PAIMOHATIBHBIX
ypaBHeHUH. ['padmueckas uHTepnperalysi ypaBHEHHU ¢ IByMsI IEPEMEHHBIMH.

Yucnoseie HEpaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

Hepasenctso ¢ nepemennoii. Ctporue n HecTporue HepaBeHCTBA. Cl0KEHUE
U YMHOXXEHHME YHCIOBbIX HepaBeHCTB. OLEHMBAHWE 3HAYEHUS BBIPAKEHUS.
Jloxa3arenbCTBO HEPABEHCTB.

[loHsATHE O pelIeHMH HEpaBeHCTBA C OJHOW IepeMeHHOU. MHOXecTBO
penieHnl HepaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHeHOe HEpPaBEHCTBO C OJHOW NEPEMEHHOW M MHOXKECTBA €TI0 PELICHHM.
Peuienune nMHENHBIX HEPABEHCTB C OJHON nepeMeHHON. CUCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM INEpPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOIIBIO JIMHEWHBIX HEPABEHCTB C OAHOU MEPEMEHHOM.

DOyHKUIUHA

OO6nacTh onpeseNieHnsl 1 MHOXKECTBO 3HaueHni (pyHKimnu. CriocoObl 3a1anus
byukuit. ['paduk pynkuuu. Urenue cBoicTB GpyHKIMH 110 €€ rpaduky. [Ipumepsl
rpa@uKoB (QYHKIMMA, OTPAKAIOIIKUX PEATIbHBIE TPOLECCHI.

Jluneiinas Qyskuus. DyHKIUM, OMKCHIBAIOIIUE TPSIMYI0O M OOpPaTHYIO
IPONOPIIMOHATIbHBIE 3aBUCUMOCTH, UX TPAPHUKH.

Oynkimun y = kx, y =kx + b, y =k/x, y = x3, y = VX, y = |x| i ux cBoiicTBa.
Kycouno-3aiannpie GyHKIUU.

9 KUIIACC

Yucaa 1 BLIYMCTIEHUS



Kopenp n-i crenmenm wu ero cBoucrtBa. CTeneHb C PalMOHAIBHBIM
II0Ka3aTeeM U €€ CBOWCTBA.

AuredpanvecKue BbIpaKeHUs

ToxaecTBeHHbIE TPeoOpa3oBaHUsl BBIPAXKEHUH, COJEp)KALUX KOPEHb n-U
creneHu. ToxKaecTBEHHbIE TPeoOpa30BaHus BbIpAXKEHUH, COAEPKAIUX CTENEHb C
palMOHAJIBHBIM [T0KA3aTEIEM.

KBagparsueii TpéxwineH. KopHu kBaaparHoro tpéxuneHna. PasznoxeHue
KBaJIPaTHOTO TPEXWICHA HA JIMHEHHBIE MHOKHUTEIH.

YpaBHeHHs U HEPABEHCTBA

bukBanparasle ypaBHeHus. [IpruMepsl IpUMEHEHUN METOJO0B PAaBHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOM, TpaUueckoro MeTojaa MpH peHIeHUU
ypaBHEHHU 3-i U 4-i1 CTENEHE.

Pemenue npoOHO-paliOHAIBHBIX YPAaBHEHUH.

Peuienue cucrem ypaBHEHHN ¢ AByMs IIEpEMEHHBIMU. Perienne nmpocTenimmx
CHUCTEM HEJNMHEWHBIX YpaBHEHHH C OByMs MepeMeHHbIMHU. ['paduyeckuii meron
pELIEeHUs] CUCTEMBl HEJIMHEHHBIX YpPAaBHEHUN C JByMs INepeMeHHbIMU. Curcrema
JByX HEJIMHEWHBIX YPaBHEHMM C JByMs IIEPEMEHHBIMU KaK MOJEIb PEAJbHOU
CUTYyalUU.

HucnoBsle HepaBeHCTBA. PemeHne JIMHEHHBIX HEpPaBEHCTB. JloKa3aTenbCcTBO
HEPABEHCTB.

KBajgpaTtHele HepaBeHCTBA € OJHOM NEPEMEHHOM. PemieHune KBaapaTHBIX
HEPAaBEHCTB Irpa@UuecKUM METOJOM U METOJIOM MHTEpPBajoB. MeTon MHTEpBaJIOB
JUI pallMOHAJIbHBIX HEpaBeHCTB. IIpocTeiile HepaBeHCTBA ¢ IAPAMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ naByms IlepeMEHHBIMU. PernieHue HepaBeHCTBA € JBYMs
nepeMeHHbIMH. CHCTEMBl HEpPaBEHCTB C JABYMsl IepeMeHHbIMH. ['paduueckuii
METOJI PELICHMS CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMU.

DOyHKIUMN

@yukiusa.  CBoiictBa  (QyHKUMIA:  HynM  (QYHKOMH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIIMH, MTPOMEKYTKH BO3pacTaHUs W yObIBaHHS (HYHKIIUH,
4yETHbIE U HEYETHbIE PYHKIIMU, HAaUOOIbIIEE U HAaUMEHbLIEe 3HaUeHUs (QyHKLUU.

KBagpatnunas ¢Qyskiaus u €€ cBoictBa. Mcmonb3oBaHHE CBOMCTB
KBaJlpaTUYHOM  (QyHKUMKM [y pemieHuss 3anad. lloctpoenwe  rpaduxa
kBagpatnuHo ¢yHkiuu. Ilomoxkenue rpaduxa KBagpaTHUHON (QYHKIUU B
3aBUCUMOCTH OT €& Kod(pduuuentos. I'paduxu Gynkuuii y =ax2, y = a(x —m)’u y
= a(x —m)? +n. [locrpoenne rpagukoB QYHKIHUHA C MOMOILBLIO IPeOOPa3OBaHHMIA.

HpobHo-nuneinas Gyukuus. MccnenoBanue QyHKIMIA.

Oynkuus y = x" ¢ HaTypaldbHBIM TIOKa3aTeleM # U e€ rpaduk.

Yucii0BbIe MOCTEAOBATEIBHOCTH U IIPOTPECCHHU



[TonsitTue wumcmoBot mocienoBaTenbHOCTH. KOHEUHBIE W OECKOHEUHBIE
nocieoBaTenbHOCTH.  OrpaHMyYeHHas  IOCJIEN0BAaTEIbHOCTb.  MOHOTOHHO
Bo3pactatomias  (yObiBaromiasi) — mocienoBaTenibHOCTh.  CrocoObl  3amaHus
NOCJIEIOBATEILHOCTH: ONUCATENbHBIA, TAOJWYHBIM, ¢ MOMOUIBI0 (HOPMYJIBI 7-TO
YJI€HA, PEKYPPEHTHBIN.

Apudpmernueckass u reomerpuueckas nporpeccud. CBoiCTBa UJIEHOB
apuPMETUIECKON U TeoMeTpudecKkoi mporpeccuil. @Dopmynbl n-TO dJieHa
apu@meTHUecKoil U reomeTpuueckoi mporpeccuil. opmysibl CyMMBI TIEPBBIX 71
YJIEHOB apU(PMETUUECKON U reOMETPUUYECKOM Mporpeccuil. 3ajaun Ha MPOLEHTHI,
OAHKOBCKHE BKJIa/1bl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIENOBATEIBHOCTH, O CYMMHUPOBAaHHUU
O0eCKOHEYHO yObIBAIOIIEH TEOMETPUUECKON TPOTrPECCHH.

Meron MaTeMaTH4ECKON UHAYKIMHU. [IpocTenme mpumepsl.



I[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [TPOI'PAMMbI YUEBHOI'O
KYPCA «AJT'EBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJIbTATBI OCBOEHUS MPOrPaMMbl MO MaTEMAaTHUKE
XapaKTEepU3yKTCs B YACTH:

1) IaTpHOTHYECKOTO BOCIIMTAHMS:

NPOSIBIECHUEM MWHTEpeca K TMPOUNUIOMY M HACTOSLIEMY POCCUHCKOM
MAaT€MaTHKH, [IEHHOCTHbIM  OTHOIIEHWEM K  JIOCTH)KEHUSIM  POCCHUMCKHX
MAaTEMAaTUKOB M POCCHUMCKOM MAaTEMAaTHUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ITHUX
TOCTIKCHUN B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH IpakJlaHWHA U PeaM3aliu ero
npaB, MPEJICTABIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIMOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SIBJIECHUH, MPOLEAYp IpakJIaHCKOro odliecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPaKTUYECKHUM IPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX TPUHUHUIIOB B IESITEILHOCTH YYEHOTO;

3) TPy10BOIr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTHYECKUX 3a1a4
MaTeMaTUYECKOW HaMpaBICHHOCTH, OCO3HAHWEM BaXXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KM3HU IS YCHENTHOW MpogecCHOHAIbHON
NEeSATENbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBHIOOPOM U
NOCTPOEHUEM MHJIUBUIyAIbHOU TPAEKTOPUHU 00pa30BaHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTHYECKOro BOCIIUTAHUS

CHOCOOHOCTBIO K  OMOILIMOHAJIBHOMY UM  3CTETHUYECKOMY BOCHPUSTHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, pPEUICHUH, pPACCYX ACHUI, YMEHHIO BUJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTe HAYYHOTO MMO3HAHMS:

OpPUEHTALIMEd B JIESITEIbHOCTH HA COBPEMEHHYK) CHCTEMY HAy4YHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlecTBa, MOHMMAHMEM MAaTEMAaTHYECKOW HAyKu Kak c(epbl 4YeloBEeYeCKOn
JEATEIbHOCTH, 3TAllOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl PA3BUTHUS LHUBUJIA3ALINH,
OBJIQJICHUEM SI3IKOM MaT€MaTUKH U MAaTeMaTUYECKOW KyJIbTYypOW KakK CpeACTBOM
MIO3HAHUS MUPA, OBJIAJECHUEM HABBIKAMH MCCIIEA0BATENBCKON IEATEIBHOCTH;

6) ¢usmyeckoro BocnuTraHusd, GOPMHUPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAILHOIO 0JIArONoNyYHs:



TOTOBHOCTBIO MPUMEHSITh MaTEMAaTHUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pPOBBS, BEACHHS  370pOBOTO  oOOpa3a JKU3HU  (30pOBOE  IHTAHHE,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATUH M OTAbIXa, peryjspHas (Qunveckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HABBbIKA peQIEKCUM, TPU3HAHUEM CBOETO
mpaBa Ha OUIMOKY M TaKOTO e IpaBa JIPYroro 4ejaoBeKa;

7) 3K0JOru4eCKOro BOCIMTAHMS

OpHEHTalMel Ha MPUMEHEHNE MAaTEeMaTUYECKUX 3HAHUW ISl pelIeHus 3a7a4
B 00JIaCTM COXPAHHOCTH OKpY>Karollell cpefbl, IJIAaHUPOBAHUS TMOCTYNKOB U
OIICHKM HMX BO3MOXXHBIX TOCJIEICTBUN ISl OKPY’)KaroIIeH cpejbl, OCO3ZHaAHUEM
TJI00AIBHOTO XapakTepa dKOJIOTHISCKUX MPOOJIeM U MyTeH WX PeIICHUS;

8) aganTanuM K M3MEHANIUMCS YCJAOBHUAM COUMAJIBHOH M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaAKTUYECKYIO JIEeATeIbHOCTh, B TOM YKCJIC
YMEHHUE YUYUTHCS Yy NPYyTHX JIOJIeH, MpUOOpeTaTh B COBMECTHOM JEATENbHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYIUPOBATH UJIEH,
MOHSATHUSI, TUMIOTE3bl 00 00BEKTAaX U SIBIICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX,
0co3HaBaTh ACHUIMTHI COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, TIaHUPOBATh
CBOE pPa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CUTYyaIlMio, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTUPOBATH
NpPUHUMAEMbIe pelIeHUus] U JeUCTBUS, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
MOCJEACTBUSA, OPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHS TPOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
ob1iero oopa3zoBanus y oOydaromierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOITUECS OBJIaJICHUEM YHUBEPCAITbHBIMA
MO3HABATEILHBIMU  JIEHCTBUSIMH,  YHUBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JEUCTBUSAMH U YHUBEPCATbHBIMH PETYJITUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHHBEPCATbHBbIE y4eOHbIE 1eHCTBUS
ba3oBble Jilornvyeckue JeiicTBUA:

BBISIBISITh U XapPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUH MEXIy MOHATUSAMH, (QOopMyIUpOBaAThH
OTpEe/ICJICHUS] TIOHSATUM, YCTaHABIUBATh CYIIECTBEHHBINA MPU3HAK KJIacCU(DUKAILIUH,
OCHOBaHWUS JJIs1 000OIICHNS ¥ CPABHECHHSI, KPUTEPUU ITPOBOIMMOTO aHATN3A;



BOCIIpUHUMATh,  (opMymupoBaTh ®  TPEOOPa3OBBIBATH  CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPHUIIATENIbHBIC, €IMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHH, YMO3aKIIOUCHU 110 aHAJIOTHH;

pa30OupaTh J0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUN (MpsMble U OT
IPOTUBHOIO), TMPOBOAUTH CAMOCTOSITENBHO JOKA3aTE€IbCTBA MATEMaTUYECKHUX
(bakToOB, BBICTpPAWBaTh apTyMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEDHI,
OPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyxaeHus;

BBIOMpaTh CMoco0 perieHus ydeOHOW 3amadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh Hauboliee MOAXOASAIIMA € y4€TOM
CaMOCTOSITENIbHO BbIJICJICHHBIX KPUTEPUEB).
ba3oBble ucciaenoBarebcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HaHUS,
bopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodieMy,
CaMOCTOATENIbHO YCTAaHABJIMBATh MCKOMOE M JlaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

MPOBOJAUTH IO CAMOCTOSITEJILHO COCTaBJICHHOMY IUIAHY OJKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00OBEKTOB MEXKIY COOOMH;

CaMOCTOSITENIbHO (POPMYTUpPOBaTH OOOOIICHHS] W BBIBOJBI MO pe3yibTaTaM
MPOBENEHHOTO  HAONIONCHMS, HWCCIAEAOBAHMS, OKCIEPUMEHTa, OIICHUBATH
JIOCTOBEPHOCTH TIOJYYECHHBIX PE3yJIbTAaTOB, BBIBOJIOB U 0O00OIIICHUIA;

IIPOTrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BbIJIBUTATh
IPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora c undgopmanmeii:

BBISIBIISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTh MHGOpPMAINH, JaHHBIX,
HEOOXOIMMBIX JJIsl PEIICHHUS 3a/1a4H;

BBHIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
WH(OpMAIINIO PA3IUUHBIX BUJOB U (DOPM MPECTABIICHHUS;

BEIOWpaTh (popmy mpenctaBieHuss WHDOpPMAIMM W WUTIOCTPUPOBATH
perraemMbie 3a/1auu CXeMaMu, TuarpaMmmMaMu, HHOU rpaduKoi U uX KOMOMHAIIMSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMALIUU 10 KPUTEPHUSIM, MPEAJIOKEHHBIM WITU
c(hOpMyJTUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuUKaTHBHBIC YHHBEPCAJbHbIC YYeOHbIEC 1eHCTBUS



BOCIIPHUHUMATHL U (POPMYJIMPOBATH CYXKACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOI TOYKY 3PCHHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHUS MO XOJYy PEIICHHS 3a1ayH,
KOMMEHTHPOBATH TOJIYYCHHBIA PE3YNIbTAT;,

B X0Ji¢ OOCYXKJICHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOI TEMBI,
npoOeMBbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAICJICHHBIE Ha TIOWCK
pelIeHusi, COIMOCTABJIATh CBOM CYXKIEHUS C CYXJICHHSAMU JPYyTHX YYaCTHUKOB
Jyajora, oOHAapyXUBaTh pa3linuvMe M CXOJICTBO TMO3UIIMH, B KOPPEKTHOH (opme
bopMyIIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MIPEICTABIATh PE3yJIbTAThl PEIICHHS 33/1a4¥, YKCIIEPUMEHTA, UCCIICOBAHUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMar BBICTYIUICHHUS € Y4E€TOM 3ajad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIMTOPHUH,

MOHUMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOM U WHIAUBHUIYAITHHOU
paboThl MpU pEIICHHH Y4YEeOHBIX MaTEeMaTHYECKUX 3ajad, NPUHUMATh IIeJb
COBMECTHOM JeATEIHbHOCTH, IUTAHHUPOBATH OPraHU3AIMI0 COBMECTHOW paboTHI,
pacrpenensaTh BUABI padOT, JOTOBapHBATHCS, OOCYKAATh IPOIECC M Pe3yJIbTaT
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B IPyHMHOBBIX (opMax paboThl (0OCykAeHUS, OOMEH MHEHHUM,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATH CBOK 4YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH WICHAMH KOMAaHIbI, OIICHUBATH
Ka4ecTBO pe3yJibTaTa M Kad4eCTBO CBOErOo BKJIaJa B OOIUH pe3ynbTaT IO
KpUTepusiM, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aHMOJICHUCTBUSI.

PerynsiTuBHBIE YHHBEpPCAJIbHbIE YUeOHbIE el CTBUS
Camoopranusanus:

BBISBJISITH MPOOJIEMBI ISl PEIIEHUS B JKM3HEHHBIX M YYCOHBIX CHUTYaIlUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOAXOJaX MPUHITHUS pelIeHU (MHIAUBUAYAJIBHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISATH IUIAH, AJITOPUTM pEHIeHHUs 3aaauyu (Wid ero
4acTh), BBIOHMpaATh CIOCOO pemieHUus ¢ Y4YE€TOM HMEIOLIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBATh W KOPPEKTHUPOBATh BapUAHTHI
pelIeHni ¢ y4éTOM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA MHTEJJIEKT:

BJIQJIETh CIIOCOOAMHU CaMONIPOBEPKH, CAMOKOHTPOJIS MPOIecca M pe3yJibraTra
pelieHnsi MaTeMaTUIeCKOM 3a/1aun, CAMOMOTHUBAIIUU U PedIICKCUH;

MPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUM 331a4H,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OIMHMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OIICHUBATh COOTBETCTBHUE PE3yjbTaTa JESATEIbHOCTH MOCTABJICHHOW L€ U
YCIIOBUSIM, OOBSCHSTh IPUYUHBI IOCTHXKCHUS WU HEIOCTHXKCHHS 11N, HAXOIUTh
OIIKOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIpakaTh SMOILIMU MPU M3YYEHUU MATEMATHUYECKHUX OOBEKTOB U (PaKTOB,
JaBaTh YMOIIMOHAIBHYIO OIIEHKY pEelIeHHUs 3a]auHu.

HNPEJAMETHBIE PE3YJIbTATBI

K koHiry 00yueHus B 7 kj1acce 00y4aromuics MOIy4YuT CIEAYIOIINEe PEAMETHbIE
pe3yJIbTaThI:

Yucisia ¥ BIYMCICHUSA

PauuonansHbie yncna.

[TepexonuTh OT OJHOW (HOPMBI 3aIMCH YUCEN K APYroi (mpeoOpa3oBbIBAThH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUIHYIO TPOOBH).

Hcrnonp30BaTh NOHATHSI MHOXKECTBA HATYPAJIbHBIX YHCEJ, MHOYKECTBA LENBIX
YHUCEJI, MHOXXECTBA PALMOHAIBHBIX YHWCEN IPU pEUIEHUH 3a7ad, NPOBEIECHUU
pacCykJIeHUI U J0Ka3aTeIIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UIIMOHHON 3aMKCH HATYPAIBHOIO YUCIIA.

CpaBHUBATh U YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCIA.

BoinonHATe, codeTas yCTHbIE M MUCBbMEHHBbIE NPUEMBI, apupMETHUYECKHE
JENCTBUA C PALMOHAIBHBIMU YHCIIAMH, UCIIOJIB30BaTh CBOMCTBA YHUCEI U IPABUIIA
JNEUCTBUM, IPUEMBI PALIMOHAIBHBIX BHIYMCICHUH.

BhINONHATE 1EMCTBUS CO CTENEHSIMH C HATYPAJIbHBIMU MTOKA3aTEIIAMH.

Haxonuth 3Ha4eHUs YMCIIOBBIX BBIPAKEHUMN, COAEPM AIIMX palUOHAIbHBIE
qyclla U CTENEHU C HaTypajbHBIM IIOKa3aTejieM, IPUMEHATh pa3zHOOOpa3HbIe
CHOCOObI U NMPUEMBI BHIYMCIECHUS, COCTABIIATh U OLEHUBATh YHCIOBBIE BHIPAXKEHUS
IIPU pEUICHUU PAKTUYECKUX 3aa4 U 3a/1a4 U3 JIPYTrUX yUeOHbIX MPEIMETOB.

OkpyrasiTh Yuciaa € 33JaHHOM TOYHOCTBIO, a TaKXKe IO CMBbICITY
IPAKTUYECKOM CHUTyaluH, BBIIOJHATh IPUKHIKY M OLEHKY pe3yJbTrara
BBIYMCIICHUM, OLIEHKY 3HAYCHUN 4YHUCIIOBBIX BBIPDAKECHHH, B TOM 4YHCIE IpH
PELICHUH NPAKTUYECKUX 3aad.

PemaTte TekcTOBbIE 3alauyd apUPMETHUYECKUM CIOCOOOM, HCIOJIb30BATh
TaOJIMLIBI, CXEMBbl, YEpPTEXKH, APYrHe CpPEACTBa MPEACTABICHHS JaHHBIX IpU
pelIeHUH 3a1a4.

Pemate mpakTHKO-OPHEHTHPOBAHHBIE 33Ja4M, CBSI3aHHBIC C OTHOLIEHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, MNPOLEHTAMH, WHTEPHPETUPOBATH
pe3yNbTaThl pEeIEHUs 337a4 C YYETOM OrpaHUYEHMI, CBA3AHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0OBEKTOB.



J1emuMOCTb.

JlokaspIBaTh U MPUMEHATD MPHU PEIICHUH 3a7a4 MPU3HAKU JEIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku J€IMMOCTH CYMMbI U IPOU3BEACHUS LETBIX YUCE.

PacknaapiBaTh Ha MHOKUTENIU HATYpaIbHbIE YHCIIA.

CBoOOIHO OMNEpUPOBATH MOHATHUAMH: YETHOE YHCIO, HEUYETHOE YHUCIIO,
B3aMMHO MPOCTHIC YUCIIA.

HaxonuTh HamOONbIINKA OOIIMK JEIUTEIh M HAaMMEHbIIee 00Imee KpaTHOe
YKCeJl M UCTIOJIb30BAaTh UX MPHU PEIICHUHU 3a/1a4, IPUMEHTh airoput™ EBkina.

OnepupoBaTh TOHSATHEM OCTaTKa [0 MOMAYJI0, TPUMEHSTh CBOMCTBA
CpPaBHEHUH IO MOIYJIIO.

AnreOpanvecKkue BbIPAKEHUS

BripaxkeHus ¢ nepeMeHHbIMH.

Hcnonb3oBaTh anreOpandyeckyt0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOSHUs yueOHOIro MaTepuaia.

Haxonute 3HaueHusi OyKBEHHBIX BBIPAXEHUM MNpPU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

Hcnonb3oBaTh  MOHATHE  TOXKJECTBA,  BBIMOJHATH  TOXIECTBEHHBIC
npeoOpa3oBaHuUsl BEIPAKEHUH, JOKa3bIBaTh TOXK/IECTBA.

MHOTO4JIEHBI.

BremmonasaTe mpeoOpa3oBaHUsS — [ETIOTO  BBIPAKEHWS B MHOTOUJICH
MPUBEJCHUEM TIOJIO0OHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BoinonusaTs nelctBus (CI0KeHHUE, BBIYMTAHUE, YMHOKEHHUE) C OJJHOUJICHAMU
U C MHOTOWJICHAMHU, MPUMEHSTh (DOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS (KBaApaT U
KyO0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJPaTOB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJIC JUIsl YIIPOILIEHUS BHIYUCICHHM.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIU C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOMHUTENS, TPYNIUPOBKU CIaraeMbix, IPUMEHSS
(bopMyJIbl COKPAIIEHHOTO YMHOXKEHHUS.

[IpuMensTh npeoOdpa3zoBaHsi MHOTOWICHOB JJISI PEIICHUSI PAa3IMUHbIX 3a7a4
U3 MaTEMaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEaIbHOW MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEH C HATypajbHBIMHU IOKa3aTEeNSIMH IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHHS U HEPABEHCTBA

Pemars nMHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOM, NMPUMEHSs NpaBUia
nepexo/ia OT UCXOAHOTO YPAaBHEHUSI K paBHOCUIIbHOMY emy. [IpoBepsTh, sABisieTCs
JIM YUCITIO KOPHEM YpaBHEHUSI.

[logObupats npuMepsbl TaAp YKUCEN, SBISIIOMUXCA PEIICHUEM JUHEHHOIO
YpaBHEHHUS C IBYMS IEPEMEHHBIMHU.



CTpouTh B KOOPAMHATHOW TIIOCKOCTH TpauK ITHMHEWHOTO ypaBHEHHUS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YsACh TpaUKOM, MPUBOIUTH IMPUMEPHI PEIICHUs
YpaBHEHHUS.

Pematp cucteMbl IBYX JTMHEHHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU, B TOM
4ucIie rpapuuecku.

CocraBisiTh M pemarh JMHEMHOE YPaBHEHME WM CUCTEMY JIMHEMHBIX
YPaBHEHU! 1O YCJIOBHUIO 3aJauyd, WHTEPOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥ IIOJy4ECHHBIN PEe3yJIbTaT.

DOyHKIUN

Koopaunate! u rpaduxm.

N300pakaTh Ha KOOPJIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3AMCHIBATh YACIOBBIE IPOMEKYTKHU Ha
aJre0panveckoM s3bIKeE.

OtMeuaTh B KOOPAMHATHOM MNIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJAWUHATAM.

OyHKINH.

Crtpoutb rpaduku TUHEUHBIX (YHKITUH.

OnucelBaTh € NOMOUIbIO (YHKIMH HW3BECTHBIE 3aBHUCHUMOCTH MEXAY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
POU3BOAUTENLHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHre QyHKIMU 110 3HAUEHUIO €€ apryMEHTa.

[Tonnmate rpadudeckuil crocod MPeACTaBICHHS W aHaln3a WHOOpMaIuwu,
U3BJIEKAaTh U UHTEPIPETUPOBATH UHPOPMALIMIO U3 TPaUKOB PEAVIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

Hcnonp3oBaTh cBOWCTBA (YHKIMIA [ aHaimu3a Tpa@uKOB pealbHbBIX
3aBUCUMOCTEH (HYJIM (YHKIMHM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA (DYHKIIHUH,
IPOMEKYTKHA BO3pacTaHusi M yObIBaHWs (DYHKIIMHM, HAWOOJIbIlIee W HAWMEHbIIIEEe
3Ha4YeHUs PYHKIIUN).

Hcnonb3oBaTh rpaguku A UCCIIEJOBAaHUS MPOLECCOB U 3aBUCUMOCTEH, MPU
pelIeHuy 3a7a4 U3 APYyrux y4eOHbIX MPEIMETOB U PEaIbHOM JKU3HH.

K konIty oOyueHus B 8 kij1acce oOy4aromuiics moJIyduT CIAeAyoUre NpeIMeTHbIC
pE3yJIbTATHI:
YucJia 1 BLIYUCIEHUS
HNppauronanbHbIE YnCIIA.
[loHnmMaTh W HCMOOJIB30BaTh MPEACTABICHUS O PACIIMPEHUM YHUCIOBBIX
MHO>KECTB.
CBOOOHO OTIEPUPOBATH MOHATUSAMU: KBaIPATHBIM KOPEHB, apU(METUUECKUM
KBAJIpaTHBI KOPE€Hb, HPPALMOHATIBHOE YHCIIO, HAXOAUTh, OLICHUBATh KBAJIPATHHIC
KOPHH, UCTIONB3YS  TPU  HEOOXOJAMMOCTH  KaJbKYJSATOD, BBITIOJTHATH



npeoOpa3oBaHusl BBIPAKEHUH, COAEPXKAIIUX KBagpaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEM.

Mcrnonp30BaTh HadaJIbHBIE IIPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
YyHUCeN JUIsl CPABHEHMSI, OKPYTJIEHUSI U BbIUUCICHUHM, N300paXxaTh JAEHCTBUTEIIbHbBIC
Yyyciia TOYKaMU Ha KOOPAMHATHOM IIPSIMOM.

Hcnonb30BaTh 3anmucu OOJIBIIMX M MaJbIX YHCET C MOMOUIBIO JECATUYHBIX
npobeit u creneHeil uucia 10, 3amuChIBaTh W OKPYIVIATH YHUCIIOBBIE 3HAYEHUS
peanbHBIX BEJIUYMH C UCIIOIB30BAHUEM Pa3HBIX CUCTEM U3MEPEHUN.

JleauMOCTb.

CB0oOOIHO oOmepupoBaTh MOHATHEM OCTAaTKa IO MOAYJIO, MPUMEHSThH
CBOMCTBA CPaBHEHUI IO MOJYJIIO, HAXOJUTh OCTATKH CYMMBI M IIPOU3BEIECHHUS I10
JAHHOMY MOZYJIIO.

Aure0panvecKkue BbIPpaKeHUs

JpoOHO-palmoHaIbHbIE BEIPAXKCHUS.

Haxonute pomycTuMble 3HAUYE€HHsS NEPEMEHHBIX B JIPOOHO-PALIMOHAIBHBIX
BBIPAKECHHUSIX.

[TpuMeHATh OCHOBHOE CBOWCTBO PalliOHAIBHOU IpOOH.

BoinonHaTh npuBeAeHUe anredpandyeckux Apodei Kk oOlieMy 3HaMeHaTeNto,
CJIOKEHUE, YMHOXEHUE, JIeJIEHUE aareOpandeckux ApoOei.

BhINONHATE TOXKAECTBEHHBIE PE0OPa30BaHUS PALIMOHATIBHBIX BBIPAXKECHHI.

[TpumensaTs npeoOpa3zoBaHUs BbIPAXKEHHH IS pEeIICHUs pa3INYHbIX 33/1a4 U3
MaTEMaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

Crenenu.

[IpumMeHsATh TMOHSATHE CTENEHW C LEJbIM [I0Ka3aTelIeM, BBIIOIHATh
peoOpa3oBaHus BEIPAXKEHU, COEPIKALUX CTENIEHH C LEIbIM ITOKa3aTEJIEM.

HppanroHaabHble BBIPAXKEHUS.

Haxonute nonycTuMble 3HAa4E€HHsI IEPEMEHHBIX B BBIPAKECHUAX, CONEPIKAIINX
apupMeTHYeCcCKre KBaJApaTHbIE KOPHH.

BoinonHaTe npeoOpa3zoBaHUs HPPALMOHAIBHBIX BBIPAXKEHUH, HCIOIb3YS
CBOMCTBA KOPHEM.

YpaBHeHUS U HEPABEHCTBA

PemaTh KkBajipaTHbIE ypaBHEHUS.

Pemathe 1poOHO-paliMoHaNbHBIE YPABHEHHUS.

Pewate nuHElHbIE ypaBHEHUS C MapaMeTpaMy, HECIO0XHbIE CHCTEMBbI
JIMHEVHBIX YPABHEHUH C ITApaMETPaMH.

ITpoBOaUTE HCCIEAOBaHNS YPABHEHHMM M CUCTEM YPAaBHEHMI, B TOM YHUCIE C
npUMEHEHUuEeM TIpaduueckux TMpeAcTaBlIeHU (ycTaHaBIMBaTh, HUMEET JIU
YpPaBHEHUE WM CHUCTEMA YPAaBHEHHMH PELICHHs, €CIIM HMEET, TO CKOJbKO, HU
npoyee).



[lepexoauTh OT CIOBECHON (OPMYIMPOBKM 3aJayu K €€ anreOpandeckoi
MOJIEIA C TIOMOIIBIO COCTaBIICHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ[a4M MMOJTYUYEHHBIN pe3ysbTarT.

[IpuMeHSAT, CBOWCTBAa YHCIOBBIX HEPABEHCTB IS CPaBHCHHUS, OIICHKH,
pelaTh JMHEMHbIE HEPABEHCTBA C OJHOM INEPEMEHHOM M MX CHUCTEMBI, JABaTh
rpa@uUecKyr0 WJUTFOCTPAIIMI0 MHOXXECTBA PEIICHWN HEPAaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKUUHA

[ToHMMaTh W KCIONB30BaTh (PYHKIIMOHAIBHBIC TOHATHS W S3BIK (TCPMHHBI,
CUMBOJIMYECKHE O00O03HAUYCHUS), OMPEICATh 3HAUCHUE (DYHKIIMU IO 3HAYCHHIO
apryMeHTa, ONpeAeNaTh CBOWCTBA PYHKIUU 1O €€ rpaduKy.

Crpoutbh rpaduku (yHKIUN , OMUCHIBATH CBONCTBA YHUCIOBOW (DYHKIIMH TIO
e€ rpaduky.

K konIty oOyueHus B 9 kjacce oOyJaromuiics MOIYYUT CIASAYIONINE MPEIMETHBIC
pEe3yJbTaThI:

YucJa 1 BLIYUCJIEHUS

CBOOOMHO OIEpUPOBATH TOHATHUSMU: KOPEHb #-W CTENEHU, CTEMEHb C
pallMOHAJIBHBIM TOKA3aTeJIEM, HAaXOOUTh KOPEHb M- CTENEHU, CTENEHb C
pallMOHAJILHBIM TIOKa3aTeeM, HCIOJb3ys IPH HEOOXOAUMOCTH KaJIbKYJISATOD,
IIPUMEHSTh CBOMCTBA KOPHS /7-U CTENIEHH, CTEIIEHH C PALIMOHAJIBHBIM IOKA3aTEIIEM.

Hcnonb30BaTh MOHSATHE MHOKECTBA JCHCTBUTEIBHBIX YHUCEN MPU PEIICHUU
3a1a4, IPOBEJICHUMN PACCYKICHUMN U TOKA3aTEIbCTB.

CpaBHUBaTh U  yIOPSAJIOYMBATHL JICMCTBUTEIbHBIC YMCIA, OKPYIJISATH
JIEUCTBUTEIILHBIC YMCIIA, BBINIOJIHATh MPUKUIKY PE3YJIbTaTa BBIYMCICHUNA, OLECHKY
YHUCJIOBBIX BBIPAXKEHUM.

AuredpanvecKkue BbIPpaKeHUs

CBOOOMHO oOmepupoBaTh TOHATHEM KBAAPATHOTO TPEXUWICHA, HAXOIWTH
KOPHU KBaJPaTHOTO TPEXUJICHA.

PacknanpiBaTh KBaIpaTHBIA TPEXWIEH HA JIMHEMHBIE MHOKUTEIIHN.

YpaBHeHUS U HEPABEHCTBA

Pemarte nuHENHBIE W KBaJpaTHBIC YPAaBHEHHS, YPAaBHEHUS, CBOIAIIMECS K
HUM, IPOOHO-PAITMOHAIILHBIC YPABHCHHSI.

Penrates HeC0KHBIE KBaJpaTHBIE YPABHEHUSA C ITAPAMETPOM.

Pemate nuHEHHBIE HEPABEHCTBA, KBAJAPATHBIE HEPABECHCTBA, UCIOJIb30BATH
METOJ] MHTEPBAJIOB, M300pa)xkaTh pEIICHUE HEPAaBEHCTB Ha YHCIOBOM MPSIMOM,
3alMChIBATh PEIICHUE C IOMOIIBIO CUMBOJIOB.

Pemate cucteMbl ABYX JIMHEMHBIX YpaBHEHHH C JIByMsI IEPEMEHHBIMUA U
CHUCTEMBI IBYX YPABHEHUI, B KOTOPBHIX OJJHO YPABHEHUE HE SIBJISICTCS JINHEUHBIM.

Pemaths HECIOKHBIE CUCTEMBI HEJIMHEMHBIX YPABHEHUN C TTAPAMETPOM.



[TpuMeHATs METO/IbI PaBHOCHIBHBIX MPeoOpa3oBaHuil, 3aMEHBI TIEPEMEHHOM,
rpadu4ecKkoro MeTo/1a MpH PelIeHNU ypaBHEHHUH 3-i U 4-i cTeneHe.

Pemate  cucTeMbl  JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPaBEHCTB HA YMCIIOBOM MPSIMOM, 3alMChIBATh PEUIEHUE C MOMOUIBIO CHUMBOJIOB.

Pewate ypaBHEHUs, HEpaBEHCTBA M HMX CHUCTEMbl, B TOM YHCIE C
OTrpaHUYECHUSIMH, HAIPUMED, B LIEJBIX YHCIIAX.

ITpoBoaUTE HCCIEAOBaHNUS YPABHEHHMM M CUCTEM YPAaBHEHMI, B TOM YHUCIE C
npUMEHEHUuEM TIpaduueckux TMpeAcTaBlIeHU (ycTaHaBIMBaTh, HUMEET JIU
YpPaBHEHUE WM CHUCTEMA YPAaBHEHHMH PELICHHs, €CIIM HMEET, TO CKOJbKO, HU
npoyee).

Pemarp TekcTOBBIE 3alayM  anreOpanvyeckuM CIOCOOOM C  IOMOIIBIO
COCTABJICHUS YPABHEHU, HEPABEHCTB, UX CHCTEM.

Hcnonb3oBaTh ypaBHEHHUS, HEPABEHCTBA M WX CHUCTEMBI JJIsi COCTaBJICHUS
MAaTeMaTU4eCKOW MOJEIM pEaJbHOM CHUTyalHMW WIM [PUKIAJHOM 3a1a4H,
VMHTEPIPETUPOBATH NIOJyUYECHHBIE PE3YJIBTATHI B 33JAHHOM KOHTEKCTE.

YucioBble MOCAEA0BATEIBHOCTH U IPOTPeccH

CB0OOOIHO omnepupoBaTh TMOHSTHSMHU: 3aBUCUMOCTb, (DYHKIMS, rpaduk
GyHKUMK, TpsMas OPONOPLHUOHATIBHOCTb, JIMHEWHass (QyHKUMs, oOpaTHas
MIPOIIOPIIMOHATILHOCTH, Mapadoiia, TUIepOoIIa, KyCOUHO-3a1aHHast (pyHKITHSI.

HccnenoBars pynkmuio mo e€ rpaduky, ycTaHaBIMBaTh CBOMCTBA (DYHKIIHIA:
o0jacTh ONpENENEeHNs, MHOXXECTBO 3HAYEHWM, HyJIW (YHKLUUH, HPOMEXYTKU
3HAKOMOCTOSIHCTBA, MPOMEXYTKHM BO3pacTaHus M yObIBaHUSA, UETHOCTh U
HEYETHOCTD, HANOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUS], ACUMIITOTBHI.

Pacnio3znaBath KkBaapaTHuHyl (QYHKLHUIO 110 (HOopMyIie, MPUBOAUTH MIPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaibHON )XKU3HU, PU3UKU, TEOMETPUU.

Omnpenenarp moyiokeHue rpaduka KBaApaTUYHONM (YHKIUHU B 3aBUCUMOCTHU
oT €€ K0d(PUIMEHTOB.

Ctpouts rpaduk KBagpaTUYHOW (YHKIUH, OMNHCHIBATH  CBOWCTBA
KBaIpaTUYHON PYHKIUU TI0 €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBaAPaTUUHON (PYHKIMHU JUIs PEILICHUS 3a/au.

Ha npumepe kBaapatnyHoil pyHKIMU cTpouTh rpaduk QyHkuuu y =af(kx +
b) + ¢ c momorpio npeodpazoBanuii rpaduka GyHKIUMN y=f(x).

WnmocTpupoBaTh € TMOMOIIBI0 TpaduKka peanbHYI0 3aBUCHMOCTb WU
IIPOLIECC 10 UX XaPAKTEPUCTUKAM.

Apudmernyeckasi U reoMeTpHUYECKasi NPOrpeccuu

CB00OIHO ONEPUPOBATH MOHATUSAMHU: MOCIEAOBATEILHOCTD, apu(pMeTUYECKas]
Y T€OMETPUYECKasi IPOrPECCHM.



3ajaBaTh IOCJIEIOBATEIBHOCTH PA3HBIMM  CIOCOOAMHU: OINMCATENbHBIM,
TaOJIMYHBIM, C IOMOIIBIO0 (POPMYIIBI #-T'O WIEHA, PEKYPPEHTHBIM.

BbInonHAT,  BBIYMCIEHHMS €  HCHOJB30BaHHEM (opmyl #n-ro  ujeHa
apuPMETUUECKON U TeOMETPUUYECKON MTPOTPECCUil, CYMMBbI IEPBBIX /1 YJIEHOB.

N300paxkath wji€Hbl MOCJIEI0BATEIBHOCTH TOYKAMU HA KOOPJMWHATHON
IJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YMCIOBBIMHU I10CJIEA0BATEIBHOCTMHU, B TOM
YHClie 33Jla4d U3 PEaIbHOM JKU3HU (C MCIIOJIb30BAHUEM KaJIbKYJISATOPA, HU(POBBIX
TEXHOJIOTHUIA).

Pacno3naBaTp M NOpPUBOAUTH MNPUMEPHl KOHEYHBIX M  OECKOHEUYHBIX
IIOCJIEIOBATEIBbHOCTEW,  OIPAHUYEHHBIX  IIOCJIEOBATEIbHOCTEM, MOHOTOHHO
BO3pacTaromux (yOBIBAIOIINX ) MTOCIEI0BATEILHOCTEH.

HNMeTh peacTaBiIEHNUE O CXOAUMOCTH MOCIIEI0BATEIBHOCTH, YMETh HAXOIUTh
CyMMYy OECKOHEUHO yOBbIBAIOIEH reOMETPUUECKOMN MPOrPECCUH.

[TpumMeHsATHh METOA MATEMATHYECKOW MHIYKLINHU [TPU PEILIEHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne i/

10

11

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbI

UMCJIA U BBIYUCIIEHUA.
PanmonansHblie yncna (MOBTOPEHNE)
OYHKIMNU. KoopauHaTel u

rpadguku. OyHKIIUHA
AJITEBPAMYECKUE BBIPAKEHU .
BripaxkeHus ¢ mepeMeHHbIMU

YPABHEHUA U CUCTEMBbI
YPABHEHUI. JIuneiitsie ypaBHEHHS

UMCJIA U BBIYMCIIEHUA. Crenens ¢
HAaTypaJIbHBIM IIOKa3aTelIeM

AJITEBPANMYECKUWE BBIPAKEHU L.
MHuoro4ieHsl

AJITEBPAMYECKUWE BBIPAYKEHU .
DopMyJIBl COKPAILIEHHOTO YMHOKEHUS

UNCJIA U BBIYUCIIEHUS. [lenumocTh
OYHKIUUN. JIuneitHas GbyHKIHs

YPABHEHUS 1 CUCTEMbI
VPABHEHMUM. Crcrembl ITHHEHHBIX
ypaBHEHUH

[ToBTOpeHnue, 06001IeHNE,
cHCTeMaTH3allus 3HaHUH

KoanuecTBo 4yacoB

Bcero

11

17

10

23

14

10
16

14

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl



OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME 136



8 KUIACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

YPABHEHUMA U HEPABEHCTBA.
Hepasenctpa

UNCJIA U BBIUMCJIEHUS. KBanpaTHbiit
KOpEHb

YPABHEHUA U HEPABEHCTBA.
KBanparHble ypaBHEHHUs

AJITEBPAMYECKUWE BBIPAYKEHU .
Jpo6HO-palinoHanbHbIe BHIPAKEHUS

YPABHEHUA 1 HEPABEHCTBA.
JIpoOHO-palmoHaNbHbIE yPaBHEHHS

OYHKINU

AJITEBPANYECKUE BBIPAKEHN 4.
Creneuu

UNCJIA 1 BBIYUCJIEHUA. [lenumocTh

[ToBTOpeHuEe, 06001ICHNE,
cUcTeMaTU3allis 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoanuecTBo 4acoB

Bcero

20

17

17

17

19

15

14

10

136

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl



9 KUIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

OVYHKINN

YPABHEHUMA 1 HEPABEHCTBA.
KBanpaTHble HEpaBeHCTBa

YPABHEHUA 1 HEPABEHCTBA.
VYpaBHEeHMUsI, HEPABEHCTBA U UX CUCTEMBI

UMCJIOBBIE TIOCJIIEAOBATEJIBHOCTU
N ITPOI'PECCUU

AJI'EBPAMYECKUE BBIPAXKEHM L.
CreneHs ¢ palMoHaIbHBIM [T0KA3aTEIEM

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoanuecTBo 4acoB

Bcero

25

15

25

25

12

34

136

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHbBbIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl
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