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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECIEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHUTAPHOIO LMKIOB, €€ OCBOCHHE HEOO0XOOUMO s
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMM W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, pOJM MATEeMAaTUYECKOIO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KaYECTB MBIIUICHUS, HEOOXOIUMBIX
JUISL ajJanTallid B COBPEMEHHOM MudpoBoM oOmectBe. M3ydenne anreOpsb
oOecrieynBaeT  pa3BUTHE yYMEHHS  HaONIIONaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUS] OOYYarOUIMXCsA: OHM HCIOJIb3YIOT JEIyKTUBHbIE M WHIYKTHUBHBIC
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAYUTENBHBIM OOBEM CaMOCTOSITEILHOM
NEeATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4arolUMUCS SABJSIETCS pealln3aluen JesiTeIbHOCTHOIO IPUHLMIIA O0yUYEHUsI.

B crpykrype mnporpammsl yueGHOro kypca «AnreOpa» yriayOIeHHOIo
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas w3 3TuUX colepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUeHUsl Kypca, B3auMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcCsi MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTUYeCKOro
oOpa3oBaHHUS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIUMUCS  OCHOB
YHHMBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOH M CTPYKTYpPHOU
OCOOEHHOCTBIO Y4YEOHOro Kypca «Anredpa» sBISETCS €ro MHTErPUPOBAHHBIN
XapaxkTep.

Conepxkanve nuHUM «UuWcCia W BBIYUCICHUS CIYXXUT OCHOBOW IS
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsI TIOBCETHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEJAMETOB M OKpYykKarolel peaibHOCTH. Ha ypoBHE OCHOBHOI'O OOIIETo
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OINUCAHMUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3agaunm o0yueHus anreOpe BXOIAT TakXkKe JajbHEHIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOGHHUS Kypca UWHGOPMATUKHA, U OBJAJCHHE HABBIKAMHU JETyKTHBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaKeHUs, CIOCOOHOCTENW K MaTeEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHue martepuana CHocoOCTBYET pPa3BUTHIO Y OO0yYaronuxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

VYriyOneHHbIN Kypc anreopsl XapaKTepU3yeTCs U3YYEHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTUYECKUX YMO3AKIIOUEHH W MPUHAThIE B airedpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT HX
npuMeHeHuto. Tem campiM anreOpa 3aHMMaeT OJHO M3 BEOYIIUX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00yUYarOIIXCsl.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUSA», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
8 KJIACC

Yucia ¥ BbIYMCICHUS

KBanparnsle kopHH. ApudmMeTndeckuil KBapaTHbI KOPEHb U €0 CBOWCTBA.
[lonsiTHE MppanMOHAIBHOrO 4Yucia. JleWCTBUSA C HPPALMOHAIBHBIMU YHCIAMHU.
CBolicTBa IEWCTBUI C UPpallMOHATIBHBIMY YnciaMy. CpaBHEHUE UPPALMOHAIBHBIX
qucel.

[IpencraBiennss O pAacIIMPEHUAX YHUCIOBBIX MHOXKECTB. MHoOXkecTBa
HaTypaJbHBIX, LEJbIX, PalHOHAIbHBIX, JCHCTBUTEIBHBIX uHcel. CpaBHEHHE
qucesl. YUCIoBbIe POMEXKYTKH.

HevictBuss ¢ ocrtatkamu. Ocrtatkn creneHed. lIpumMeHeHne OCTaTKOB K
PELIEHNIO YPABHEHUH B LIEJIBIX YMCIIaX U TEKCTOBBIX 3a/1a4.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
oKpyxaromeM Mupe. CTaHIapTHBINA BUJT YHCIIA.

Aare0panvyecKue BbIPpAKEHUSA

AnreOpamyeckas  napoOb. JlomycThmble  3HAaYeHUSI MEPEMEHHBIX B
JpOOHOpAIMOHANIBHBIX ~ BhIpaKeHUsIX. (OCHOBHOE CBOMCTBO —alireOpanyecKou
npoou. CrokeHre, BBIUNTaHUE, YMHOKEHHUE U JIeJIeHHe alreOpandeckux ApoOeH.
Briaenenue nenoii yactu aaredpanyeckoi 1poou.

PannonanbHele BBIPAKCHUS. ToxecTBEeHHbIE npeoOpazoBaHus
PalMOHAIIBHBIX BBIPAXKECHUM.

JlonmycTuMble 3HAaY€HHs] TEPEMEHHBIX B  BBIPAXKEHUAX, COJEPIKAIINX
apudmMeTnyeckue  KBaapaTHble KOpPHHM. TOXKIECTBEHHbIE IpeoOpa3oBaHUs
BBIPAXEHUM, colepKaluX apupMeTHUECKUE KBaIpaTHbIE KOPHHU.

Crenenb ¢ 1elbIM TIOKa3aTeleM M ee cBoiicTtBa. IIpeoOpazoBaHue
BBIPAXEHUM, COAEPKAINX CTETIEHU

YpaBHeHHS U HEPABEHCTBA

KBanparnoe ypaBHeHue. @opMyna KOpPHEHW KBaJIpaTHOIO YPaBHEHHS.
KosmmuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHEHUs. Teopema Buera.
YpaBHEHHUS, CBOOMMBIE K JIMHEWHBIM YPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsM. KBagpaTHOE ypaBHEHHE ¢ mapamMeTpoM. PelieHne TEKCTOBBIX 3a/1a4 C
ITIOMOIIBIO KBAJIPATHBIX YPABHEHUH.

JpobHo-palinoHanbHble  ypaBHEHUs. PemieHue  JpoOHO-paIoHaIbHBIX
ypaBHEeHUU. PelieHne TEKCTOBBIX 3aJad € MOMOIIBIO JIPOOHO-paIlOHATbHBIX
ypaBHeHUH. ['padnueckasi MHTepIIpeTalisl ypaBHEHHM ¢ IByMs IEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBOWCTBA YMCIOBBIX HEPABEHCTB.



HepaseHcTBO ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClioxKeHue
U YMHOXXEHHE YHCIOBbIX HEpaBeHCTB. OLEHHWBAHHE 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsATME O pelIeHMH HEpPaBEeHCTBA C OJHOW MEepeMEHHOM. MHOXKECTBO
pelIeHU HEpaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPABEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Pemenue MTMHENHBIX HEPABEHCTB C OJHOM MepeMeHHOM. CUCTEMBI 1 COBOKYITHOCTH
JIMHENHBIX HEPABEHCTB C OJHOM IIEpEMEHHOW. PemeHue TEKCTOBBIX 3amad C
IIOMOILBIO JINHEWHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIMHA

Obnacte ompeaeneHUss W MHOXECTBO 3HaueHMd (QyHKuuU. CrocoOsl
3aganus Qynkuuid. ['paduk Gynkuuu. Utenune cBOMCTB QpyHKIMU 1O €€ TpaduKy.
[Tpumeps! rpadukoB pyHKIMHA, OTpaXKAIOIIUX pealbHbIE MPOLECCHI.

Jlunetinag QyHkuug. DYHKIUHM, ONUCHIBAIOIINME MPIMYIO M OOpaTHYIO
MPOMOPIIMOHAIIBHBIE 3aBUCUMOCTHU, UX TPapUKH.

Oyukmuu Yy = ax2 ,y=X2+b, y=x3,y=X[, yXx=,KYyX=u ux
cBoiicTBa. KycouHo3aianHble pyHKINU.

[INTAHAPYEMBIE PE3VYIJIbTATBI OCBOEHUA ITPOI'PAMMbI YYHEBHOI'O
KYPCA «AJTEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBLIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE pe3yabTaTbl OCBOEHUS NPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YKOTCS B HaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUSA:

IIPOSIBJICHUEM MWHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHHUSIM  POCCUHCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHXKEHHUI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBINIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U peau3aliy €ro
npaB, TMpPEACTaBICHHEM O MAaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHUM, MPOLEAYyp I'pa)xJAaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHUIO 3TUYECKUX MPOOIJIeM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPYyA0BOIr0 BOCIIUTAHUS:



YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B PpEIIEHUWU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHUM BCEH JKU3HM JUISl YCHEIIHOM mMpodeccruoHalbHON
JESATEIIbHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
IOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

CIIOCOOHOCTBIO K HOMOLIMOHAIBHOMY M  3CTETHYECKOMY BOCHPUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, PacCyXIECHUN, YMEHHUIO BHJIETh
MaTEeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHocTel HAYYHOI'0 NNO3HAHUSA:

OpUEHTaUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IPEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEMaTHMYECKON HayKu Kak cdepbl YelIOBEUYECKOM
JEeATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHUYECKOW KYyJIbTypOW Kak CpPeICTBOM
MO3HAHUS MHUPA, OBJIAJICHUEM HAaBBIKAMH HCCIIEIOBATENBCKOM €S TEIbHOCTH;

6) ¢usuyeckoro BocmUTaHMA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOy YU :

TOTOBHOCTBIO TPUMEHATh MAaTEMaTUUYECKHWE 3HAaHHUS B HWHTEpEcax CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HU  (340POBOE  IHTAHHE,
cOamaHCUpPOBAaHHBIA PpPEXUM 3aHATHUM U OTAbIXa, peryjsipHas (Qu3nueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'0 )K€ MpaBa IPYroro 4YeJI0BeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpUEHTalMel HAa TPUMEHEHUE MaTEMaTUYECKUX 3HAHUU Ui pelIeHus 3a1ad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenbl, IIaHUPOBAHMS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJIEICTBUM Il OKPYXAIOWIEH Cpenbl, OCO3HAHHEM
IJI00AJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MMyTel UX pelIeHUs;

8) ajanTanum K U3MEHAIIMMCH YCJIOBUSAM COLMAJIBLHONW U NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSX HEOINPENECIEHHOCTH, MOBBIIIECHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4Y€pE3 NMPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpuoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUH HOBBIX 3HAHWM, (HOPMYIUPOBATH WIIEH,
MOHSTHS, TUTIOTE3bl 00 0OBEKTaX U SBIICHUSAX, B TOM UHCJIE paHEe HEU3BECTHBIX,
0CO3HaBaTh JAE(PUINTHI COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, MIaHUPOBATh
CBOE pa3BUTHE;



CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYyal[MI0 KaK BbI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTUPOBATH
IpPUHUMAaeMble pEIICHUsI U JACUCTBUA, (POPMYITUPOBATH M OILICHUBATh PUCKH U
HOCJIEACTBUSL, (POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATBI

B pesynbrate OCBOSHHS MPOTPAMMBI [0 MAaTEMAaTHKE Ha YPOBHE OCHOBHOTO
o0miero oOpa3oBaHus y oOydatomerocsi OyayT coOpMUpPOBaHbI MeTaNpeIMeTHbIe
pe3yJIbTaThl, XapaKTePU3YIOIINECs OBIIAICHUEM YHHUBEPCATLHBIMU
TIO3HABATCIbHBIMUA  JICHCTBUSIMH,  YHHBEPCAJIBHBIMA  KOMMYHHKATHBHBIMU
JCWCTBUSIMU M YHUBEPCATBHBIMU PETYISTHBHBIMU JICHCTBUSMH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS
ba3oBble 1oruyecKkue 1eMcTBUA:

BBIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OINpEJENCHHS MOHATUIA, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KJAcCU(UKAIUY,
OCHOBaHUS J1J1s1 0000IEHNS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh,  (OpPMYyJIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUMS
B (pakrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSAX, Mpeiaratb KpUTEpUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUU;

pa30upaTh J10Ka3aTENbCTBA MATEMATUUYECKUX YTBEPKACHUU (NPSAMBIE U OT
IPOTUBHOI0), TMPOBOJUTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MaTEMaTHYECKHX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOJAUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM MHIYKIUH, OOOCHOBBIBaTb COOCTBEHHbIE
paccCyXJeHuUs;

BBIOMpATh CMOCco0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOATENIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBbIe ucciaenoBarebCKHe 1eHCTBHA.

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT IMO3HaHUS,
dbopMynaupoBaTh  BOMPOCHl,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
CaMOCTOSITEJIbHO YCTaHABIMBATh HCKOMOE U JaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;



MPOBOAUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHY 3KCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTU4YeCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXK Ty COOOM;

CaMOCTOATENHLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAONIOJCHMS, HUCCIEAOBaHUS, OKCIEPUMEHTAa,  OIEHUBATH
JIOCTOBEPHOCTD MOJYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, a TAKKE BbIIBUIAThH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISAITb  HEJAOCTATOYHOCTh M M30BITOYHOCTh HMH(pOpPMAIMH, JaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3aa49H;

BBIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpencTaBieHUss UHGOpPMAIMM W WLIIOCTPUPOBATH
peliaeMble 3a/1aud CXeMaMu, IuarpaMMaMu, HHOU rpaduKol 1 uX KOMOMHAIIUSAMU;

OIICHUBATh HAAEKHOCTh MH(POPMAIIMU MO KPUTEPHUIM, MPEIJIONKEHHBIM WIIU
c(hopMyJIMPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHuKaTHBHBIE YHHBepPCcAJIbHbIe YUeOHbIE 1eiCTBUSA

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSMHU H
HEeIsIMU  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO TOYKY 3PEHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pEUICHUs 3a/aud,
KOMMEHTHUPOBATH MOJYYCHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
npoOJIeMBbl, pemaeMol 3adadd, BBICKA3bIBaTh HWJEH, HAIICJICHHBIE Ha TIOWCK
pEIIeHHs, COIMOCTAaBIATh CBOM CYXXIEHUS C CYXIECHUSAMH JPYTUX YYaCTHHUKOB
nuasnora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1auH, YKCIICPUMEHTA, HCCIICIOBAHUS,
MIPOEKTa, CaMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3a1ad
MPE3EHTAIlUN U 0OCOOEHHOCTEN ayJIUTOpHUH;

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl MpU pEIICHUH Y4YeOHBIX MaTEMaTHYCCKUX 3a7ad, NPHHUMATh Ieib
COBMECTHOM JIEeATEIBHOCTH, TUTAHMPOBATH OPTraHU3allUI0 COBMECTHOH paboTHI,
pacnpenensaTh BUIbI padOT, JOTOBapHBATHCS, OOCYXKIATh MPOILECC W PE3yJbTaT
paboTHI, 00001IaTh MHCHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXneHHsi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATH CBOK YacTh pabOTHl M
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATh



KayecTBO pe3yjibTaTa M KayecTBO CBOETO BKJaJa B OOIMIMNA pe3ynbTar o
KpUTEepUsM, chOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBIIATH TPOOJIEMBI ISl PEIICHHS B JKU3HEHHBIX M yYEOHBIX CHTYAIUsAX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAaX MPUHSITHUS PEIICHUN (MHAUBUAYAIBHOE,
IPYIIIOBOEC);

CaMOCTOATENILHO COCTABJIATh IUIAH, aJTOPUTM pEHIeHUs 3ajaud (UJId €ero
4acTh), BBIOMpaATh CHOCOO pEIMICHUS ¢ YYETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh M KOPPEKTUPOBATH BapPUAHTHI
pelieHuit ¢ ydéToM HOBOM MH(pOpMaIiu.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMH CaMOMNPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3yJbTaTa
pelIeHrs MaTeMaTUIeCKOM 3a/1aun, CAMOMOTHUBAIUMU U pedIICKCUH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3a7ayH,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE peE3yJibTaTa JEATEIbHOCTU MOCTABJICHHON LENU U
YCJIOBUSIM, OOBSICHSITh TPUYMHBI JOCTHXKCHUS WIIM HEJJOCTUKEHUS 1[€TTU, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPKATh 3MOILIMHU TPU H3YYCHHH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh HMOIIMOHAIBHYIO OLIEHKY PELICHHUS 3a]a4u.

INPEAMETHBIE PE3YJIBTATBI

K xoniry 00y4yeHus B 8 ki1acce 00y4yaromuics MOJIyYUT CIEAYIONUE TPEIMETHBIC
pE3yNbTATHI:

Yucaa v BIYMCICHUSA

HppanmonanpHbIE YUCIA.

[lonumMaTe W WCHONB30BAaTh MPEJCTABICHUS O PACHIUPEHUH YHUCIOBBIX
MHOECTB.

OnepupoBaTh  TOHATHUSAMHU:  KBaJpPaTHBIA  KOPEHb, apU(METHUCCKHM
KBaJIPaTHBIN KOPEHb, HPPAMOHATILHOE YHUCIIO0, HAXOIUTh, OIICHUBATh KBaJApPAaTHHIC
KOPHH,  HCIOJB3yS TpH  HEOOXOJUMOCTH  KaJIBKYJSATOP,  BBIMOJIHATH
npeo0pa3oBaHus BBIPAKCHUM, COJEPXKAIIUX KBAAPATHBIE KOPHHU, HUCIOIb3YS
CBOWCTBA KOPHEU.



Hcnonb30BaTh HayaJlbHbIE MPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHHUS U BBIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
YHYCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

Hcnonp30BaTh 3amucu OONBIIMX W MaJbIX YMCEN C IMOMOILIBIO JECATHYHBIX
npobeit u creneHeil uncna 10, 3anMCBIBaTH U OKPYIVIATH YHUCIIOBBIE 3HAUYEHUS
peaNbHBIX BEJIUYHH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPEHHMIA.

J1eIMMOCTb.

OnepupoBaTh TMOHATHEM OCTaTKa II0 MOJYJIO, IPHUMEHATh CBOWCTBA
CPaBHEHUH IO MOJYJIIO, HAXOAUTh OCTaTKH CYMMBI M IPOU3BEACHUS 10 JAHHOMY
MOAYJIIO.

AJireOpanyeckue BbIpaKeHUs

JIpoGHO-paImoHaIbHBIC BEIPAKCHHUS.

Haxoauts pomycTuMble 3HAYEHHUS MEPEMEHHBIX B JIPOOHO-pallOHATbHBIX
BbIpaxeHUsX. [IpuMeHATh OCHOBHOE CBOMCTBO pallMOHAIbHOU APOOH.

BoInonHATh IpUBEAEHUE anredpandeckux Apodeil Kk 001eMy 3HaMEHATEIIo,
CIIOKEHUE, YMHOKEHUE, JIeJIEHUE anreOpandyeckux JIpoOei.

BBITIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[TpumensTh npeoOpa3zoBaHUs BEIPAXKEHUM IS PELLICHUS pa3IMYHBIX 3a]a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.

Crenenu. [IpuMeHSITh NOHITHE CTENEHU C LEJIbIM MOKA3aTeNeM, BBIOJIHATh
npeoOpa30BaHus BbIPAXKEHUH, COAEPKALUX CTENEHH C LIETBIM MOKa3aTesIeM.

HppanroHaabHble BBIPAXKECHUS.

HaxoauTe 1omycTHMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAXKEHUSX, COAEPIKAILUX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh MpeoOpa3oBaHusl UPPALUOHATIBHBIX BBIPAKEHUN, HUCHOJIb3YS
CBOMCTBA KOPHEMN.

YpaBHeHMs U HEPABEHCTBA

Pematp kBajpaTHbIE ypaBHEHUS.

PemaTe ApoOHO-paliMoHaAIbHBIE YPABHEHHUS.

PemaTte nuHEHHbIE ypaBHEHHS C T[apaMeTpaMHu, HECIOXKHbBIE CHUCTEMBI
JIMHEWHBIX YPaBHEHUH C IMAPAMETPAMH.

[IpoBoauTh KCCENOBaHNS YPAaBHEHUW U CUCTEM YPaBHECHHUH, B TOM YUCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBlieHud (ycTaHaBIWMBaTh, HMEET JIU
ypaBHEHUE WM CHCTEMa YPAaBHEHHM pEIICHUs, €CIU HMMEET, TO CKOJbKO, U
npouee).

[lepexoauTts OT cioBecHOW (GOPMYIMPOBKH 33add K €€ alreOpandeckoin
MOJEIM C TIOMOIIBIO COCTaBJIEHUS YPABHEHUS WM CHUCTEMBl YpaBHEHUH,
MHTEPHPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBII pe3ysbTarT.



[IpuMEHATP CBOWMCTBA YHCJOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpauYecKyr0 HWJUTFOCTPAIIMI0 MHOXXECTBA PEIICHWHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIMHA

[ToruMaTh ¥ MCHOJB30BaTh (DYHKIIMOHATBHBIC TIOHITHUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HA4YCHHE (YHKIMHA TIO0 3HAYCHUIO
apryMeHTa, OINpeesaTh CBOMCTBA (DYHKIIMH T10 €€ TpadukKy.

Crpoutb rpaduku GyHKIMN , ONMUCHIBATh CBONCTBA YHMCIOBON (hDYHKIIUHU TI0
ee rpaduky.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Koamecrno acon
Bcero KoHTposbHbIe padoThl IIpakTuyeckue padoTnl
1 Hucna v BBIYUCIICHHUS: 6
panroHaIbHbIE YUCIIa (IOBTOPEHHE)
2 OyHKIMH: KOOPIUHATHI U TpaduKu 16 1 1
3 Anrebpanyeckue BbIpaKEHUS: 9 1
BBIPKEHUS C IEPEMEHHBIMU
4 Uucna v BBIYUCIICHUS: CTETICHD 10 1
5 YpaBHEHUS U CUCTEMbI YPAaBHEHUI: JINHEHBIE 10 1
YpaBHCHHUS
6 Anrebpanyeckue BbIpaKEHUsI. MHOTOUJIEHbI 23 1 1
7 Anrebpanyeckue BbIpaKeHUS: 16 1
(hopMyITBI COKPAIEHHOTO YMHOKEHUS
Yucia 1 BBIYUCICHUS . ISTUMOCTD 10 1
OyHKIUK: TUHEHHAS QYHKIUSA 14 1
10 YpaBi{eHHs{ u CI/ICTCMEI YPaBHEHUN. CUCTEMBI 14 1
JUHEHHBIX YPaBHCHHMA
1 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB Kypca 3 1
7 knacca, 00001IeHne 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 2




HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC

n/n

Tema ypoka

KoanyecTBo 4yacoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

[ToBTopenue. CreneHpb

[ToBTOpeHne. MHOTOUJICHBI.
@opMyIIbI COKpPALICHHOTO
YMHOKCHUS

IToBrOpenue. MHOro4seHBI.
DopMyIIbl COKPALLEHHOTO
YMHOKECHUS

[ToBrOopenue. JInnelinbie
YPaBHEHUs

IToBropenue. Koopannatsl u
rpaduku. Jluneiinas GyHkuus
[ToBTopenue. CucreMbl
JIMHEWHBIX YpaBHEHUN

IToBTOpenue. Pemenue 3amaq

[TonsATHE KBagPATHOTO KOPHS.
Apudmernueckuit KBapaTHbIHN
KOpEHb U €ro CBOMCTBA.

HppaunonaibHbie 1
JICHCTBUTEIIbHBIC YHCIIA

10

Brraucnenue HpI/I6J'II/I)I(eHHOFO
3HAYCHHA KBaAPaTHOI'O KOPHA
3 4uciia. OI_IeHKa KBaApaTHOT o
KOpHA HEJIbIMH YU CIIaMU U
ACCATUYHBIMUA ,[[pO65IMI/I

11

CBolicTBa KBapaTHOTO KOPHs

12

13

14

JlonmycTuMBIe 3HaYEHUS
IIEPEMEHHBIX B BBIPAKECHUSX,
coJiepKalux apupMeTHIecKue
KBaJpaTHbIE KOPHU

JlonmycTruMBble 3HaYEHUS
NMEPEMEHHBIX B BBIPAKCHUAX,
coJiepKaux apumMeTudecKue
KBaJIpaTHbIE KOPHU
CoOTBETCTBHE MEXKIY
JEHUCTBUTEIbHBIMU YHCIIAMHU U
TOYKaMU MPAMOM

15

CoOTBETCTBHE MEXKIY
l[GfICTBPITeJIBHBIMI/I qucijiaMu u
TOYKaMu NpsAMoii. Pemenue
3a/1a4

16

CpaBHeHUE U yHIOpsA0UMBaHUE




palrOHaJIbHBIC U
HppalruoOHAJIbHBIC YHCJIa

17

[IpumeneHnue cBOMCTB
KBaJPaTHBIX KOPHEH.
[IpeobOpazoBanue BBIpaXKEHUH,
COJIeprKallMX 3HAaK KBAJAPaTHOTO
KOpHS

18

[IpeobOpazoBanue BhIpaXKEHUH,
CoJIeprKallMX 3HaK KBAJAPaTHOTO
KOpHS

19

[IpeoOpazoBanue BhIpaXKEHUH,
CoJIeprKallMX 3HaK KBAJAPaTHOTO
KopHs. Pemenue 3agau

20

I'paduk pynkuuu y = Vx

21

22

23

Pemenue 3ana4 no reme
«KBagpaTHbI KOPEHb

Pemenue 3ana4 no reme
«KBagpaTHbIil KOPEHbY.
ITonroroBka Kk KOHTPOJIBHOU
pabote

KonTpoJubnas paéora no
Teme «KBapaTHbIii KOpeHb»

24

Pemenue 3amay moBEIIIIEHHON
CJIOKHOCTH IIO0 TEME
«KBaspaTHBII KOPEHbY

25

UncnoBbie HEPABEHCTBA.
CBOIiCTBA YHUCIIOBBIX
HEPAaBEHCTB

26

27

28

29

30

31

HucnoBble HEPABEHCTBA.
Pemenue 3agau

Mertob! JOKa3aTENbCTBA
HEpPABEHCTB

UucnoBsle TPOMEKYTKH.
OObeauHeHNe U NepeceucHre
YHUCJIOBBIX IIPOMEKYTKOB

HepaseHcTBO ¢ mepeMeHHOM.
Crporue u HecTporue
HEpaBEHCTBA

HepaBeHcTBO ¢ mepemMeHHOM.
Crporue u HecTporue
HEpaBEHCTBA

CroxeHne 1 yMHOKEHHUE
YUCJIOBBIX HepaBeHCTB.
OneHUBaHuEe 3HAYECHU
BBIPAXKEHUS

32

CloxeHne 1 yMHOKEHHUE
YUCJIOBBIX HepaBeHCTB.
OneHUBaHuEe 3HAYECHU




BBIPpAXKCHUA

33

CrnosxeHue 1 yMHOXKEHUE
YHCIIOBBIX HEPABEHCTB.
OreHMBaHUE 3HAUYCHUS
BBIPAYKCHUS

34

[TonsiTue o pemenuun
HEPABEHCTBA C OJTHOU
nepeMeHHoN. MHOXKeCTBO
peLICHUI HEPABEHCTBA.
PaBHOCHIIbHBIE HEPAaBEHCTBA

35

JIuHeitHoe HEPaBEHCTBO C
OJIHOUM MEPEMEHHOMU U
MHOKECTBO €T0 PEeIICHH

36

Pemenne nuHeiHBIX
HEPABEHCTB C OJJHOM
MepEeMEHHON

37

38

39

40

41

42

Pemrenne nuHenHbIX
HEPABEHCTB C OJJHOM
nepeMeHHou. Pemenue 3anau

Pemenne nuHeHBIX
HEPABEHCTB C OJTHOM
IIEPEMEHHOM C apaMeTpoOM

CucreMsl JIMHEHHBIX
HEPaBEHCTB C OJTHOM
MepEMEHHOMN

CucreMsl JIMHEHHBIX
HEPaBEHCTB C OJTHOM
MepPEMEHHOMN

CucreMsl TUHEHHBIX
HEPaBEHCTB C OJTHOM
nepeMeHHou. Penienue 3anaq

Pemrenue TeKCTOBBIX 3a7a4 C
MMOMOIIBIO JIMHEWHBIX
HEPABEHCTB C OJJHOM
[IEPEMEHHOMN

43

44

Pemrenne TeKCTOBBIX 3a7a4 C
MMOMOIIBIO JIMHEWHBIX
HEPABEHCTB C OJJHOM
nepemeHHoM. [loaroroska k
KOHTpPOJIbHOM paboTe

KonTpoubHas pa6ora no
Teme «HepaBencrBa»

45

KBanpaTtHOe ypaBHEHUE

46

@opMyita KOpHEH KBagPAaTHOIO
ypaBHeHus. KonudectBo
JEHCTBUTEIILHBIX KOPHEH
KBaJIpaTHOT'O ypaBHEHUs

47

dopmyiia KOpHEH KBAJIPaTHOTO




48

ypaBHeHus. KonudectBo
JICHCTBUTEIbHBIX KOPHEU
KBaJPaTHOTO YpaBHEHUS

@opMyita KOpHEH KBaPAaTHOIO
ypaBHeHus. Koanaectso
JEHCTBUTEIIBHBIX KOPHEH
KBaJIpaTHOI'O ypaBHEHUs

49

50
o1

52

53

dopmyiia KOpHEH KBAJIPaTHOIO
ypaBHeHusA. KomnuectBo
JICHCTBUTEIbHBIX KOPHEU
KBaJPaTHOTO YpaBHEHUS

Teopema Buera
Teopema Buera

YpaBHeHUs1, CBOAUMBIE K
JTUHEHHBIM ypaBHEHUSAM WIH K
KBaJPAaTHBHIM YPaBHEHUSIM

YpaBHeHHUs, CBOJUMBIC K
JIMHEWHBIM YPAaBHEHUAM WM K
KBaJpaTHBIM YPaBHCHUSAM

54

55

KBanpaTHble ypaBHEHUS C
MOJYyJIEM

Pemenne kBagpaTHbIX
YPaBHEHUH C MOJYJIEM

56

57

KBanpaTHble ypaBHEHUS C
IapaMeTpoM

Pemenne kBagpaTHbIX
YPaBHEHUH C TapaMeTPOM

58

59

60

YpaBHeHUE Kak
MaTeMaTH4ecKas MOJIEIb
peanbHON CUTYalluH

YpaBHeHUE Kak
MaTeMaTH4YecKas MOJIEIb
peanbHON CUTYalluH

Pemrenne TeKCTOBBIX 3a7a4 C
MOMOIIIbIO KBaIPATHBIX
ypaBHeHul. [ToaroroBka k
KOHTPOJILHOM paboTe

61

KonTtpoJuabnas paéora nmo
Teme ""KBaaparHbie
ypaBHeHus'"

62

PanmonanbHbIe BRIpaKEHUSI.
ToxnecTBEeHHBIE
npeoOpa3oBaHUs
paIrMoOHATBHBIX BRIPAKCHUIMA

63

Anrebpanueckas 1po0b.
JlonmycTuMBbIe 3HaYeHUS
MIEPEMEHHBIX B IPOOHO-
PalMOHAIBHBIX BBIPAKESHUSIX




64

OCHOBHOE CBOICTBO
anredpandeckoi 1poou

65

Cokpaienue apooei.
CrencrBue U3 OCHOBHOI'O
CBOMCTBa IpoOu

66

[TpumeHneHre OCHOBHOTO
CBOWCTBA aJre0pandecKkoit
Ipodu

67

CIio)XeHUe ¥ BEIYUTAHHE
anreOpandecKkux apooeit ¢
OZIMHAKOBBIMH 3HAMCHATEIISIMH

68

69

70

CnoxeHue 1 BEIYUTAHHE
anreOpandecKkux apoodeit ¢
HPOTHBOIMOJIOKHBIMH
3HaMCHAaTCIIIMU

CnoxeHue ¥ BRIYUTAHUE
anreOpandecKux apodei ¢
pa3HBIMH 3HAMCHATEIISIMU

CI10’keHYE U BBIYUTAHHUE
anreOpandecKux Apooeii.
Pemenue 3agau

71

72

73

74

YMHOXKEHUE U JiefieHe
anredpanvecKkux Jpooei.
BosBenenue anredpanueckoit
poOH B CTEIECHb

VYMHOXKEHUE U [eJICHUE
anreOpandeckux Apooei.
BozBenenue anredpandeckoit
npobu B cTerneHsb. Pemenue
3amaq

VYMHOXKEHUE U [eJICHHUE
anreOpandeckux Apooei.
BozBenenue anredpandeckoit
npobu B cTerneHb. Pemenue
3aaq

ToxmecTBEeHHEIE
npeoOpa3oBaHus
palMoHaATBLHBIX BBIPAKCHUH.

75

76

ToxaecTBeHHEIC
npeoOpa3oBaHUs
palMOHANIBHBIX BBIPAKEHUM.
Pemrenue 3agau

O06001IeHre N3Y4EeHHOTO
Matepuana 1o reme «JpobdHo-
parroHAITFHBIC BHIPAKCHHS

77

KonTposbHast padora no
Teme «JIpoOHo-
PauMoOHAJIbHbIE BbIPAKEHUS»




78

JIpoGHO-parmoHanbHbIC
ypaBHeHHUs. PaBHOCHIIBHBIE
ypaBHEHUs. Y paBHEHHE-
CJIEJICTBHE.

79

80

Pemenue npoGHo-
paLMOHAIbHBIX YPAaBHEHU,
CBOIAIIUXCS K JINHEHHBIM
YpaBHEHUSAM

Pemenne npo6HO-
palMOHAIBHBIX YPaBHEHHIA,
CBOOAIIUXCA K JIMHEUHBIM
ypaBHEHUSIM

81

82

Pemenue npoGHo-
paLMOHAIBHBIX YPAaBHEHU,
CBOJAIIUXCS K KBaJPAaTHBIM
YpaBHEHUSIM

Pemenue npoGHo-
palMOHAIBHBIX YPAaBHCHHI,
CBOAANIUXCA K KBaAPaTHBIM
ypaBHCHHSIM

83

84

85

86

87

88

Pemenue npoGHo-
palMOHANbHBIX YPABHEHUI
METOJIOM 3aMEHbI IEPEMEHHOMN

Pemenue npoGHo-
palMOHANIBHBIX YPAaBHEHUI
METOJIOM 3aMEHbI IEPEMEHHOMN

Pemrenne TeKCTOBBIX 3a7a4 C
MTOMOIIBIO APOOHO-
palMOHAIBHBIX YPABHEHUIN
Pemrenue TeKCTOBBIX 3a7a4 C
MTOMOIIBIO APOOHO-
palMOHAIBHBIX YPABHEHUIN
Pemrenue TeKCTOBBIX 3a7a4 C
MTOMOIIBIO APOOHO-
palMOHAIBHBIX YPaBHEHUN
I'padnueckas uHTEpIIpeTaLys
ypaBHEHUH C ABYMsI
NepeMEHHbIMU

89

Pemenwue 3ana4 mo Teme
«/IpoOHO-panoHaasHbBIE
ypaBHEHUSD)

90

Pemenwue 3ana4 mo Teme
«/IpoOHO-panoHaabHbBIE
YpaBHEHUA»

91

Pemenue 3agau nmo reme
«/IpoOHO-panoHaabHbBIE
ypaBHEHUSD)

92

Pemenue 3agay mo teme




«/IpoOHO-panoHaabHbBIE
YpaBHEHHUSI»

93

Permrenue 3agad mo reme
«/IpoOHO-panoHaIbHbBIE
YpaBHEHUS»

94

95

96

Permrenue 3agad mo reme
«/IpoOHO-paLoHaIbHbBIE
ypaBHeHus1». [loaroroBka k
KOHTPOJILHOH paboTe.

KonTpoabHasi padora no
TeMe «/IpoOHo-
PalHOHAJIbHbIE YPABHEHHUSD
OO6nacTh onpenencHus u
MHOJKECTBO 3HAUCHUIA
¢yakuu. CriocoOb! 3aaHus

bynkuit. ['padux byHkImm

97

98

99

UreHue CBOMCTB (PyHKIIUHU IO
e€ rpaduxy. [Ipumepsr
rpadukoB QyHKIIHIA,
OTpaXKAIOIIUX peaabHbIe
IIPOLIECCHI

Utenue cBOMCTB (QYHKIIMH 11O
e€ rpaduky. [Ipumepnt
rpaduKoB QpyHKINH,
OTpaXKAIIIUX peaTbHbIe
MIPOLIECCHI

I'paduk Gpyukimm y = kx + b.
Pemenue 3anau

100

101

OyHKIMU Y = X2u y =X, ux
CBOMCTBA.

®yuxus y = ax? + bx + c u ee
CBOMCTBA

102

103

104

OyHKIMS Y = ax’ +bx+cuee
cBolicTBa. Pemenue 3amau
OyHKIMS Y = ax® + bx + c.
Pemrenue 3agau

®yuxmus y = ax? + bx + C.
Pemenue 3amau

105

DyHKIUH, ONHUCHIBAIOIINE
MpsIMYI0 U 00OpaTHYIO
IIPOINOPLIOHAJIBHBIE
3aBUCHUMOCTH, UX TpapuKu.
@ynkius y = k/x u ee cBoiicTBa

106

Oynkius y = k/x u ee
cBoiicTBa. Pemenue 3amau

107

Oynknua y = k/x u ee
cBolicTBa. Pemnienue 3agau

108

OyHKIUA Y = VX. Pemrenne




3a1a4

109
110

Pemenue 3a1a4 Ha QyHKIUU

Pemenue 3ana4 Ha QyHKIUU
HOBBIIICHHON CIIOKHOCTH.

111

Pemenue 3anau Ha pyHKIUY.
IToaroroBka Kk KOHTPOJIBLHON
pabore.

112

113

114

KonTposabHasi padora no
TeMe «DYyHKIIUN»

[ToBropenue. CteneHs ¢ 1EIbIM
noka3areiieM. CBolcTBa
CTEICHH C ICIIBIM I0Ka3aTeyieM
[IpeoOpaszoBaHue BBIpAXKEHUH,
coJiepKaIIuX CTENEHHU C HETbIM
IOKa3aTelieM

115

[Ipeobpa3oBanue BbIpaxeHHH,
COJIEp KaIlMX CTENEHU C LEJIbIM
MOKa3aTeieM

116

117

[ToBropenue. CTaHaapTHBIN
BHUJ uuciia. JlercTBus ¢
YHUCJIaMH, 3alIUCAaHHBIMU B
CTaHJapTHOM BHJIE
Pa3meps1 06beKTOB
OKPY’KaIoIIEero MUpa,
JUTUTEIIBHOCTD TIPOIIECCOB B
OKpPY’KalollleM MHUpe

118

119

120

Pa3meps 06beKTOB
OKPY’KaIoIero MUpa,
JUIUTEJIBHOCTD MTPOLIECCOB B
OKPY’KaloIleM MHUpe
Pemenne 3amad mo teme
«CrereHny

Pemrenue 3agad mo reMme
«CreneHp»

121

JleneHue ¢ oCTaTKOM

122

123

CpaBHEeHUS LIENIBIX YHUCET 110
MOJYJIIO HATypaJabHOTO YUCIIA.
CBolicTBa CpaBHEHHUH 110
MOJZYJIIO

OcTaTku CyMMBI U
IIPOU3BEIECHHUS 110 JaHHOMY
MOJZYJIIO

124

Pemenue 3amau mo reme
«JleauMoCThb»

125

Pemrenue 3agad mo reMam
«JlemumocThby, «CTCIICHDY.
[ToaroToBka Kk KOHTPOJIBLHOM
pabote




126

127

128

129

KonTposbHast padora no
TemaMm «CTeneHmn»,
«/le1uMOCTB»

IToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB KYpCOB 7 U
8 KimaccoB, 00001IIEHNE 3HAHMUIA.
[ToaroToBka Kk KOHTPOJIBLHOM
pabote

IToBTOpEHME OCHOBHBIX
MOHSITUI U METOJIOB KYpCOB 7 U
8 kimaccoB, 00001IIeHNE 3HAHMUIA.
[ToaroroBka K KOHTPOJILHOM
pabote

HUToroBasi KOHTpPOJILHAA
padora

130

131

[ToBTOpEeHME M 0OOOIICHNE.
Pemenne nuHeHBIX
HEPaBEHCTB C OHOM
MEPEMEHHOMN U CUCTEM
JIMHEHHBIX HEPABEHCTB C OJIHOM
MEPEMEHHOMN

[ToBTOpEeHME M 00OOIICHNE.
ToxmecTBeHHBIC
peoOpa3oBaHUs BBIPAKEHUH,
cojiepKaimx apuhMeTUIeCcKue
KBaJpaTHbIE KOPHU

132

[ToBTOpenue u o6oOIIEHHE.
Pemenne kBagpaTHbIX
ypaBHeHUH. Penenue
TEKCTOBBIX 33]]a4 C TIOMOIIIbIO
KBaJIpaTHBIX YPABHEHUM

133

134

135

[ToBTOpenue u o6oOIIEHHE.
ToxmecTBEeHHEIE
npeoOpa3oBaHus
paIMoOHAIBHBIX BRIPAXKEHUI

[ToBTOpEeHmEe 1 000OIIEHNE.
Pemenne npo6HO-
palMOHAIBHBIX YPaBHEHUH,
CBOISIINXCS K JIMHEHHBIM HIIH
K KBaJIPATHBIM YPABHECHUSIM.

[ToBTOpeHME U 00OOIIEHNE.
Pemienne TekCTOBBIX 33134 C
MTOMOIIIBIO APOOHO-
palMOHAIbHBIX YPABHEHUI

136

[ToBTOpeHME M 000OIIIEHNE.
Pemtenue 3anau

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

136




MPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIBTATAM OCBOEHHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOT'PAMMOBI

7 KJIIACC

Ko IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM
NpoBePsIeMOro .
o0pa3oBaTe/IbHOM NMPOrpPaMMbl OCHOBHOIO 0011ero o0pa3oBaHMs
pe3yJibTaTra
1 Yucna ¥ BEIYUCIICHUS
11 BrInonHATE, couerast yCTHbIC M TUCbMEHHbIE TPUEMBI, apUpMeTHIeCKue
' JIEHUCTBHSI C pallMOHATBHBIMU YUCIAMHU
HaxonuTth 3HaUYE€HHSI YUCIOBBIX BBIPAKEHUM, IPUMEHATh pa3HOOOpa3HbIe
1.2 crocoObl W TNPUEMBI BBIYUCIICHUS 3HAYCHHI JAPOOHBIX BBIPAXKCHUH,
co/iepKalIuX OOBIKHOBEHHBIE U JECATUYHBIE IPOOH
[TepexoauThb OT 0HOM (HOPMBI 3aMUCH YHCEI K APYTroii (mpeoOpa30BhIBATH
1.3 NECSITUIHYIO IpOOh B 0OBIKHOBEHHY0, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH, B OECKOHEYHYIO JIECATUYHYIO TPOOb)
14 CpaBHUBATh U YNOPSIOYMBATH PALMOHAIBHBIE YUCIIA
15 Oxpyrnarp yucna
BBIMOMHATE NMPUKHUIKY U OIEHKY pe3yJibTara BBIYUCICHUH, OLICHKY
1.6 3HAYEHUN YHUCIIOBBIX BBIPAYKEHUI. BBINOIHATE JEUCTBUS CO CTENEHSIMHU C
HaTypaJIbHBIMU TOKa3aTesIMU
17 [IpumeHnsTh TpHU3HAKKA JEIMMOCTH, pPA3OXKEHUE HAa MHOXKHUTEIU
' HATypPaIbHBIX YUCEI
PemaTh npakTHKO-OpUEHTUPOBAHHBIE 33a/1a4H, CBSI3aHHBIE C OTHOIICHUEM
18 BEJINYUH, MIPOTMOPIUOHATBHOCTBIO BEJINYMH, MIPOILICHTAMH,
' MHTEPIPETHUPOBATH PE3YJIbTAThl PEUICHUS 3a7a4 ¢ YYETOM OrpaHUYCHHIA,
CBSI3aHHBIX CO CBOMCTBaMHM paccMaTPUBAEMbIX OOBEKTOB
2 AnreOpandeckue BbIpaKeHUs
21 Hcnonp3oBarh  anreOpanyeckyr0  TEPMHUHOJOTHIO W CHMBOJHKY,
' IPUMEHATH €€ B MPOIIecce OCBOSHUS yueOHOro Marepuana
92 Haxoauts 3HaueHnst OyKBEHHBIX BBIpPQXKCHUH MPHU 33aIaHHBIX 3HAYCHUSX
' NEPEeMEHHBIX
23 BremmonHATe  mpeoOpa3oBaHUsl [ENOTO  BBIPAKEHHS B MHOTOWIEH
' MPUBEICHUEM MOJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
24 BBIMOAHATE yMHOXEHUE OJIHOWJICHA Ha MHOTOYJIEH W MHOTOWICHA Ha
' MHOTOWIECH, TPUMEHATH (POPMYJIIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH
OcymiecTBIATh Pa3I0KeHHE MHOTOUYICHOB HA MHOXKHTEIU C MOMOIIBIO
2.5 BBIHECEHHUS 32 CKOOKM OOIIEro MHOXKHTENS, TPYNIUPOBKU CIIaraeMbIX,

NpUMEHEeHUsT (GOpMyJNT COKpAIIEHHOTO YMHOMECHUS




HpI/IMeHSITB Hp606p830BaHI/I${ MHOT'OYJICHOB [JIs1 PCHICHUSA Pa3JINYHBbIX

20 3a1a4 U3 MaTeMaTHKH, CMEXHBIX MPEJIMETOB, U3 PeajJbHON MPaKTUKU
57 Hcnonp30oBaTh CBOWCTBA CTENEHEN C HaTypaJbHBIMU MOKA3ATEIAMHU IS
' peoOpa3oBaHus BHIPAKEHHI
3 YpaBHEeHHs 1 HEPaBEHCTBA
Pemiats nuHeliHbIe ypaBHEHUS C OJHOW EPEMEHHOM, IPUMEHSIS paBUIIa
3.1 nepexoja OT UCXOJHOTO ypaBHEHUS K PaBHOCWIHLHOMY emy. [IpoBepsTs,
SIBJISIETCSI JIU YUCIIO KOPHEM YpPaBHEHHUS
3.9 [TpumensTh rpaduuecKre METO b TPU PEIICHUH JTUHCHHBIX YPaBHCHUH H
' UX CHCTEM
33 [TonGupaTe mpuMepsl map YHCEN, SBISIONIUXCS PEIICHHEM JUHEHHOTO
' ypaBHEHUS C IBYMSI I€PEMEHHBIMU
CtpouTh B KOOPJAMHATHOHN IJIOCKOCTU IpaduK JTMHEHHOTO YpaBHEHHS C
3.4 IBYMsI TI€PEMEHHBIMHU; TOJB3YysSCh TrpadUKOM, MPUBOIUTH MPUMEPHI
peuieHust ypaBHEHUs
35 Pemats cuctembl AByX JTMHEHHBIX YpPaBHEHHH C ABYMS MIEPEMEHHBIMH, B
' TOM 4HCIIe rpadUIeCcKu
CocraBnarh W pemaTh JIMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
3.6 yYpaBHEHUN TO YCJIOBHIO 3aJa4d, HHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 33/1a4Ml TOJyYEHHBIH pe3ylbTar
4 Koopaunater u rpaduku. OyHKIIUN
N3o0paxkaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJaHHBIM ~ KOOpJIMHATaM, JIy4d, OTpPE3KH, HHTEepBaJbl, 3alUCHIBAThH
YHUCIIOBBIC MMPOMEXYTKHA Ha anreOpamdecKoM sI3bIKE
4.2 OtmedaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKH MO 3aJIaHHBIM KOOpIMHATAM
4.3 Crpouts rpaduku nuHelHbIX QyHKIMNA. CTpouTh rpaduk GyHKIUU Y = [X|
OmnwuceiBaTh ¢ TOMOIIBIO (YHKIUHA H3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMH: CKOPOCTh, BpEMs, pAacCTOSAHUE, II€HYy, KOJHYECTBO,
CTOMMOCTb, IPOU3BOAUTEIBHOCTD, BpeMs, 005EM paboTHI
4.5 Haxomuth 3HaueHre (pyHKUIMU MO 3HAYEHUIO €€ apryMeHTa
[Tornmate rpadudecKkuii crocod mpeACcTaBIeHU U aHaIn3a HHPOPMAIIHH,
4.6 M3BJIEKAaTh U MHTEPIPETHPOBATh MH(POPMAIUIO U3 I'PAPUKOB peaTbHBIX
MPOIECCOB U 3aBUCUMOCTEH
8 KJIACC
Kon
IIpoBepsiemble NMpeaMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOM
MPOBEPSIEMOr0 .
00pa30oBaTeJIbHON MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus
pe3yjabTara

1

Yucna 1 BEIIUCICHUS




11

Hcnonp30BaTh HavajdbHbIE MPEICTABIEHUS O MHOXKECTBE JEUCTBUTEIBHBIX
yucesn Ui CpPaBHEHMs, OKPYIJIEHHS U BBIUHUCICHUM, HU300pakaTh
JIEMICTBUTEIIbHBIE YHCIIAa TOYKAaMHU Ha KOOPAUHATHON MPSIMOM

12

[IpumeHsTh MOHATHE apU(PMETUUYECKOTO KBAJIPAaTHOTO KOPHS, HAXOJUTh
KBaJ[paTHbIE KOPHM, HCHOJIb3ys IPU HEOOXOAUMOCTH KaJIbKYJSATOP,
BBITIOJIHATH TMPE0Opa3oBaHUs BBIPAKEHUN, COJEpkKALIUX KBaJIpaTHBIC
KOpHH, UCIIOJIb3ysl CBOWCTBA KOpHEM

1.3

Hcronb30BaTh 3aMMCH OOJBIITUX U MAJIBIX YHCEIT C TOMOIIBIO JCCATHYHBIX
IpoOeit u crenenel yncia 10

AnreOpandeckue BbIpaKEHUs

2.1

[IpyuMeHsATh NOHATHE CTENEHM C LEIbIM I[10KAa3aTeleM, BBINOJIHATh
npeoOpa3oBaHUsl  BBIPAKEHUM, COJACpP)KAIMX CTENEHH C  IEeJIbIM
1oKazaresiaemM

2.2

BrimonssaTe TOXJECTBEHHBIE npeoOpazoBaHus palMOHAIBHBIX
BBIDQKCHUH Ha OCHOBE MpaBWJ [JEHCTBHI HaJ MHOTOYJICHAMH U
anreOpanvdecKuMu JpoO0sMu

2.3

PaCKJ'IaI[BIBaTL KBaHpaTHBIﬁ TpéX‘-IJ'IeH Ha MHOXHTCIIU

24

[TpumensTs npeoOpa3oBaHUs BEIPAXKEHUM IS peIIeHUs pa3InYHbIX 337134
Y3 MaTEMAaTUKH, CMEKHBIX [IPEIMETOB, U3 PEAIbHOU MTPAKTUKHU

VYpaBHEHNU U HEPABEHCTBA

3.1

Pemrars nuHeiiHbIe, KBalpaTHBIC YPAaBHEHMS U PALIMOHAIBHBIC YPABHEHMS,

CBOJIAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUH C JBYMsI IEPEMEHHBIMU

3.2

IIpoBoauTh NpoOCTEHIINE UCCIEAOBAHNUA YPABHEHUN U CUCTEM YPABHEHMU,
B TOM 4HCI€ C TIpPUMEHEHHEM rpadUyecKuX MpeacTaBICHUI
(ycraHaBIMBaTh, UMEET JIM YPAaBHEHHUE UJIU CHCTEMA YPaBHEHUN pelIeHus,

€CJIM UMEET, TO CKOJIBKO, U TIpoUee)

3.3

[TepexoauTh OT clIOBECHOU (POPMYIIUPOBKH 3a51aun K €€ anreOpandeckoi
MOJIEJIM C TIOMOIIBIO COCTABJICHUS! YPABHEHUSI UJIM CUCTEMBbl ypaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4d IOJTYyYEHHBIN

pe3ynbTar

3.4

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPaBHEHUS, OLCHKH,
pemaTrhs JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHON M HX CHUCTEMBI,
JlaBaTh TpaUUECKyI0 WILTFOCTPAIMIO MHOYKECTBA PEIICHU HEPABEHCTBA,

CUCTEMbI HEPABCHCTB

DyHKIUU

4.1

ITormMaTe W MCHOJIB30BATH (bYHKHI/IOHaJ'H:HBIe IIOHATHUA U SA3BIK (TepMI/IHBI,
CHMBOJIMYECKHE O00O03HAUCHMS), OMPEACISITh 3HAaUeHHWE (QYHKIIUU 10
3HAYCHUIO apTyMEHTa, OTPEeNIATh CBOMCTBA (QyHKIMH 110 €€ rpaduKy

4.2

Crtpouthb rpaduKu 3IeMEHTApHBIX (YHKIMA BHA:
y=k/x




k/x

, Y =X3, Yy = X3, Y = |X|, omIChIBaTh CBOMCTBA YHCIOBON (PYyHKIIUHU MO €€
rpaduxy

9 KJIACC
I IIpoBepsieMble NpeAMeTHbIE Pe3yIbTAThl 0CBOCHHSI OCHOBHOM
MPOBEPSIEMOr0 .
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOI'0 0011[ero 00pa3oBaHUsA
pe3yJbTara
1 Uucia v BBIYKCICHUS
11 CpaBHUBaATh W YNOPAIOYMBATH PALMOHAIBHBIE U UpPpAIMOHATbHBIE YUCIa
BrmmonusaTe apudmerndeckue NEHCTBUS C PAalMOHATBHBIMU YHCIIAMH,
1.2 coyeTass YCTHbIE M INHUCbMEHHbIE NPHUEMBI, BBINOJIHATH BBIYUCICHUS C
UppalOHAIbHBIMU YUCIIAMHU
13 HaxoauThe 3HaueHHsi cTENEHEeW C LENbIMUA MOKa3aTelsiMU U KOPHEH,
' BBIYNCIIATH 3HAUEHUS YUCIIOBBIX BHIPAKEHUHN
14 OKpyrasaTh ACHCTBUTEIbHBIE YMCIIA, BBINOJHITh NPUKUIKY pe3yJibTaTa
' BBIUNCIICHUH, OLIECHKY YHCIJIOBBIX BBIPAKEHUMN
2 YpaBHEHUS U HEPABEHCTBA
51 Pemate nuHeliHble U KBaJipaTHbIE YPAaBHEHUS, YPAaBHEHUS, CBOASLIMECS K
HUM, TIpOCTeiIIe IpoOHO-paoHaIbHbIE YPaBHEHUS
Pemate cuctemsl AByX JIMHEHHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU U
2.2 CHUCTEMBI JIByX YPaBHEHUM, B KOTOPBIX OJHO ypaBHEHHE HE SBISETCS
JIMHEHHBIM
Pemrate TekcTOBBIE 3amaun anreOpandecKuM CIOCOOOM C TTOMOIIBIO
2.3 COCTaBJICHUSI YpPaBHEHUS WM CHUCTEMBl IBYX YpPaBHEHHH C AByMS
NepeMEeHHbIMU
IIpoBoauTh NpoCTEHIINE HUCCIEAOBAHNSA YPAaBHEHHM M CHUCTEM YPABHEHUH,
24 B TOM YHCII€ C MPUMEHEHUEM rpadHIecKuX MpeNCcTaBICHU (HampuMmep,
' yCTaHaBJIMBaTh, UMEET JIU YPAaBHEHHUE UJIM CUCTEMA YPaBHEHMI pelleHMs,
€CJIM UMEET, TO CKOJIBKO)
PemaTpe nuHeliHble HEpaBEeHCTBA, KBAIpAaTHbIE HEPABEHCTBA, U300paxaThb
2.5 pelIeHre HEPAaBEHCTB Ha YHUCJIOBOW MPsIMOM, 3alUCHIBAaTh pEIICHUE C
MIOMOIIBIO CHUMBOJIOB
26 Pemate cucTteMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,

BKIIOYAOIIUEC KBAAPATHOC HEPABCHCTBO, I/1306pa)l(aTB PCIICHHUEC CUCTEMBI




HCPaBCHCTB Ha YUCIOBOU HpﬂMOﬁ, 3alluCbiBaTh PCHICHHEC C IMOMOIIBIO

CHUMBOJIOB
2.7 Vcnonb30BaTh HEpaBEHCTBA MPU PELICHUU PA3JIMYHBIX 3a7a4
3 DOyHKIIH
Pacno3naBarh (yHKIMM HM3yueHHbIX BUJOB. [loka3piBaTh cxeMaTH4eCKU
31 pacrojoXeHue Ha KOOPAWHATHOM IUIOCKOCTU rpaukoB (YyHKIUNA BUIA:
' y=kx, y=kx+b, y=k/x, y=ax’+bx+C, B 3aBHCHMOCTH OT 3HAYEHUIi
KOA((UIIMEHTOB, OMUCHIBATh CBOMCTBA (PYHKIIHIA
3.2 [Toxa3pIBaTh CXEMAaTHYECKHU PACIIOIOKEHHE HA KOOPAMHATHOM IIIOCKOCTH
' rpadukoB GpyHKIuH Buaay = VX, Y = |X| 1 OnMUCHIBaTh CBOKWCTBA (DYHKITUI
33 Crpouts u U300paxkaTh CXeMaTUYECKU TpapUKH KBaJPAaTUUHBIX (DYHKIINH,
' OMHUCHIBATh CBOMCTBA KBAJIPATUYHBIX (DYHKIIHI 1O UX Trpadukam
PacroznaBath KBaApaTH4HYIO (QYHKIUIO 10 ¢opMylie, NPUBOIUTH
3.4 npuUMephl KBAAPATHYHBIX (QYHKIUHA U3 peaNbHOW KHU3HH, (DU3HKH,
TeOMETpUHU
4 Apudmernueckas ¥ reoMeTpUUecKas IpOrpecCcuu
a1 Pacno3naBarh apumMeTHUECKyl0 M TeOMETPHUYECKYIO MPOTPECCUU TPHU
' pasHbBIX crocobax 3aJaHus
BbINONHATE BBIYMCIEHUS C HCIOIB30BaHHEM (GopMys N-ro wWieHa
4.2 apu(pMeTHUeCKOM M TeOMEeTPHUYECKONl MpOrpeccHuil, CyMMbl HEpBBIX N
YWICHOB
43 N300paxaTh 4JIE€HBI IOCIEI0BATEILHOCTH TOUYKAMU Ha KOOPIMHATHOU
' TJIOCKOCTH
Pemate 3aiaun, CBA3aHHbIE C YUCIOBBIMH IOCIE0BATEIBHOCTSIMHU, B TOM
4.4 Yuce 3aJa4d U3 PeajbHOU JKM3HH (C MCIOJIB30BAaHHEM KaIbKYJIATOPA,

U (POBBIX TEXHOJIOTHH)




ITPOBEPAEMBIE DJIEMEHTBI COOEP KAHUSA

7 KIIACC
Kon IIpoBepsieMbIi 3JIeMEHT COJEPKAHUSA
1 Yucrna ¥ BEIYUCIICHUS
JpoOu 0OBIKHOBEHHBIE U ACCITHYHBIC, IEPEXOJT OT OAHON (POPMBI 3aIUCH JAPOOCH
11 kK gpyroit. IloHaTme  palMOHAJIBHOTO  YHCIA, 3alHCh, CpPaBHCHHE,
yYHOPSAI0YMBAaHUE PALIMOHATIBHBIX YHCET
12 Apu¢dmerndeckre IeHCTBUS C palMOHAIbHBIMM uuciaaMu. Pemenue 3anau u3
' peanbHO IPaKTUKU Ha YacTH, Ha 1poOu
13 CreneHb ¢ HaTypaJbHBIM  IIOKa3aTeJieM:  OIpEIEIeHue, IpeoOdpa3oBaHue
' BBIP)KCHHUI HA OCHOBE OIPEICIICHHS, 3aMUCh OOJIBIINX YUCE
14 [IpoueHTHI, 3aMUCh TPOLIEHTOB B BUJE APOOH U IpOoOH B BUJIE MPOLEHTOB. Tpu
' OCHOBHBIE 3aJ]a4M Ha MPOLEHTHI, pellIeHne 3a/1a4 U3 peaJbHON MPaKTUKU
15 [TprmeHeHne NpU3HAKOB AETUMOCTH, Pa3I0kKEHNE Ha MHOXKUTENIN HaTypallbHbIX
' qHCel
1.6 PeanbHble 3aBUCMMOCTH, B TOM 4HUCIIE MpsiMasi U oOpaTHasi MPONOPLHOHATILHOCTH
2 Anrebpandeckue BbIPRKEHUS
21 IlepemeHHbIE, YNCI0OBOE 3HAUEHHUE BBIPAXKEHUS C MEpeMEHHOU. JlomycTumele
' 3HAYEHMsI IEPEMEHHBIX
29 [IpencraBnenne 3aBUCHUMOCTH MEXIY BEJIWYMHAaMM B BUIe (OPMYJIbL
' Brraucnenus nmo gpopmynam
2.3 [TpeoOpa3oBanre OyKBEHHBIX BBIPAXXECHUH, TOKAECTBEHHO DPABHBIE BBIPAKEHHS
2.4 CBolicTBa CTENEHHU C HaTYpaJlbHbIM ITOKa3aTeIeM
95 Onnounensl U MHorowieHsl. Crenenb MHorowieHa. Clio)eHue, BBIYMTAaHUE,
' YMHOKEHUE MHOTOUYJIEHOB
26 @opMybl COKpaIIEHHOIO YMHOXEHUS: KBaJApaT CyMMbl U KBaJpaT Pa3HOCTH.
' dopmyra pa3HOCTH KBaJIpaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKUTEIIN
3 VYpaBHeHus
31 VYpaBHeHHe, KOPEHb YpaBHEHHs, IpaBuUiIa IpeoOpa3oBaHUs ypaBHEHMS,
PaBHOCHJIBHOCTb YPaBHEHUI
3.9 JIuneliHOE ypaBHEHHME C OJHOW NEPEMEHHOM, YUCIO KOPHEW JIMHEWHOIO
' ypaBHEHUS, pELICHUE JIMHEHHbBIX YpaBHEHU I
33 CocraBieHHe ypaBHEHHMI IO YCJIOBHIO 3aJaud. PelleHne TEKCTOBBIX 3aaad C
' OMOIIBIO ypaBHEHUI
3.4 JIuneliHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €ro rpadux
CucreMa IByX JTMHEWHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. PelieHue cucrem
3.5 ypaBHEHUN CIOCOOOM IMOACTAaHOBKH. [IpuMepbl pemeHus TEKCTOBBIX 3a/1ay C

MOMOUIBIO CUCTEM ypaBHEHUH




Koopaunater u rpapuku. OyHkuuu

4.1 Koopannara Touku Ha IpssMoi
4. Yucnosble TpoMexXyTKU. PaccrosiHne Mexay IByMs TOYKaMH KOOPIAMHATHOM
' npsAMOit
43 [TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuurcca ¥ opiMHATa TOUYKH
' Ha KOOPIMHATHOM MI0CKOCTH
44 [Ipumepst rpadukos, 3aganHbix (opmynamu. YUreHue rpaukoB peanbHbBIX
' 3aBHCHMOCTEH
4.5 [Tonsitue Gpynkumu. ['paduk dynkmuu. CBoiicTBa (HyHKIMN
4.6 JIuneiinas ¢pynkuus, e€ rpadux. I'padux pyHkuuu y = ||
4.7 I'paduueckoe penieHre TUHEHHBIX yPaBHCHUN M CHCTEM JIMHCHHBIX YpaBHECHUN
8 KJIACC
Kon IIpoBepsieMblii 3/1eMeHT coOAepKAHMA
1 Yucna v BBIYUCICHUSA
11 KBagpatueiii kopenp wu3 umcna. lloHstne 00 UppaMOHAIEHOM YHUCIE.
' JlecsiTnuHble MPUOIMKEHUSI UPPALMOHAIIBHBIX YHCEIT
CpoiicTBa apudMeTHYECKUX KBaJpaTHBIX KOPHEH M UX IPUMEHEHHE K
1.2 IpeoOpa30BaHUIO UYUCIIOBBIX BBIPAKEHUN M BbIYMCIEHUSAM. JlelcTBUTEIbHBIE
qucia
13 Crenens ¢ 11es16IM TTOKa3ateneM U e€ cBoiicTBa. CTaHmapTHas 3alKiCh YUCiIa
2 AnrebpaniecKkue BhIPAKECHUS
2.1 KBagpatHblil TpEXuieH, pa3iiokeHHe KBAaJPaTHOTO TPEXWIEHAa HAa MHOXKUTEIH
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOWCTBO anredpanyueckor Apoou
2.3 CrnoxeHue, BRIYUTAaHUE, YMHOXKEHHUE, JCICHHE anreOpandyeckux apodeit
24 PanmonanbHble BbIpaXkeHHUsI U UX MpeoOpa3oBaHue
3 VYpaBHEHUs U HEPABEHCTBA
31 KBagparaoe ypaBHeHue, GpopMyia KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema
' Buera
3.2 Pemenue ypaBHeHM, CBOASIIUXCS K IMHEHHBIM U KBaJAPAaTHBIM
3.3 [Tpocreiimne npoOHO-palIMOHANBHBIE YPaBHEHHS
I'paduueckas uHTepnperanus ypaBHEHUH C JAByMs NEPEMEHHBIMU M CUCTEM
3.4 JIMHEWHBIX YpaBHEHHUU C JAByMs mepeMeHHbIMH. [IpuMepbl pemnieHus cuctem
HEJMHEHWHBIX YPaBHEHHUH C IBYyMS ITE€PEMEHHBIMH
3.5 Pemenne TeKCTOBBIX 3a7ad anreOpandecKuM CrocoOoM
3.6 UucnoBble HEpaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TIepeMeHHON




3.8

PaBHOCUIIBHOCTH HEPABCHCTB

3.9 JluHeliHbIC HEPaBEHCTBA C OJHOW MEpEeMEHHOM
3.10 CucreMbl JIMHEMHBIX HEPABEHCTB C OJJHOM ITIEpEMEHHON
4 DyHKIUH
41 [Tonsarue pynxunn. O6macTh onpeaeaeHuss 1 MHOKECTBO 3HaAYCHUN (PyHKIHH.
' Cnoco6bl 3an1anus QyHKIMII
4.2 I'paduk pynkmuu. UreHue cBONUCTB GyHKIUHU 110 € Tpaduky
4.3 [Tpumeps! TpadukoB (HYHKIUH, OTpaKAIOIIUX PeaIbHBIE MPOLECCHI
44 QOyHKIMY, ONKCHIBAIOIIME  TPSIMYID M OOpaTHYO  IMPOMOPLHOHATIBHBIC
' 3aBUCHUMOCTH, UX Tpaduku
4.5 @OyHkuuu y =X y = X3
4.6 Oynkmmu Y = [x, Y = |x]
4.7 I'padpuueckoe perieHne ypaBHEHHH U CUCTEM ypaBHEHUI
9 KVIACC
Kon IIpoBepsieMblil 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCIEHUS
11 PanmmonanbHble uMciia, UppalMOHAIBHBIE YHCIA, KOHEUYHBbIE W OECKOHEYHBIE
' JeCATUYHBIE 1pooH
MHOX€eCcTBO AEHCTBUTEIBHBIX YHCEN, JEHCTBUTEIbHbIE YUCIA KaK OECKOHEYHBbIE
12 JnecaTu4Hble apoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBUE MEXKAY MHOMXKECTBOM
' JNEUCTBUTENBbHBIX YHUCENl U KOOpAMHATHOU mpsiMoid. CpaBHEHUE JIEUCTBUTEIBHBIX
qucel
13 ApudmeTrrueckue ASHCTBHUSA C NEHCTBUTEILHBIMU YUCIAMU
N3smepenns, nmpuOImKeHus, ONeHKU. Pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpA,
14 JUINTENIBHOCTh TPOIECCOB B OKpyKaromeMm wmupe. [Ipubnmxénnoe 3HaueHHe
' BEIIMYMHBI, TOYHOCTh NpuOmmkenus. OxpyrieHue umcen. [Ipukuaka U oreHka
pe3yJbTaTOB BBIYMCIECHUI
2 VYpaBHEHUs U HEPaBEHCTBA
2.1 VYpaBHEHHUsI C OAHOU NEPEMEHHON
2.2 JluneitHoe ypaBHeHME. PenieHre ypaBHEHUH, CBOIAIIMXCS K JIMHEWUHBIM
2.3 KBanpaTtHoe ypaBHenue. Pemienne ypaBHEHHIA, CBOISAIIMXCSA K KBaIpPaTHBIM
24 bukBagpaTHOoe ypaBHeHHUeE. [Ipumephl pelieHuss ypaBHEHUM TPEThEW U YETBEPTOM
' CTENEeHEeHN pa3ioKeHUEM Ha MHOKUTEIU
2.5 Pemenne apoOHO-paIioHANBHBIX ypaBHEHUH
2.6 Cucrembl ypaBHEHUI
2.7 YpaBHEHHE ¢ IByMS TIEPEMEHHBIMU U €T0 rpadux




2.8

Pemenue cucrem nByX JIMHEWHBIX YPaBHEHHH ¢ AByMS IEPEMEHHBIMU

Pemenne cucteM NByX ypaBHEHHH, OOHO U3 KOTOPBIX JUHEWHOE, a IPYyroe — BTOPOU

29
CTENCHU

2.10 ['padmyeckas MHTEpIpETAIS CUCTEMBI YPaBHEHHH C IBYMsI TIEPEMEHHBIMU

211 Pemienne TekCTOBBIX 3a7a4 anreOpanvdecKuM CIIOCOOOM

2.12 UucnoBble HEpaBEHCTBA M KX CBOHCTBA

2.13 Penrenne MuHEHHBIX HEPABEHCTB C OJHOM NIEpeMEHHON

2.14 Pemrenune cucreM JTMHENHBIX HEPABEHCTB C OJJHOM EpEMEHHOMN

2.15 KBanpaTHble HEpaBEeHCTBA

516 I'padpuueckass mHTEpIpeTanuss HEPAaBEHCTB M CHCTEM HEPABEHCTB C JBYMs
' NePEeMEHHBIMU
3 DOyHKIMH

31 KBanpatnunas ¢ynkuus, e€ rpadux u coiicta. [lapabona, KoOpJUHATHI BEPIIMHBI
' napaboJIbl, OCh CHMMETPUH 1TapadoIIbl

3.2 I'paduku pynxiuit y=kx, y=kx+b u ux cBoiicrea

3.3 I'paduku Gynkuunit y=k/x, y = x° u ux cBoiicrsa

34 I'paduku GyHKIHIT , ¥ X CBOWCTBA
4 YucnoBsle MoCiIea0BaTeIbHOCTH

a1 Ornpeznenennre U crnocoObl 3aJaHKsl YHCIOBBIX MMOCIEAOBATENbHOCTEH. 3ananue
' MIOCJIEI0BATEIIbHOCTH PEKYPPEHTHON popmynoii u popmyiioit N-ro wieHa

4.9 Apudmernueckass  mporpeccus.  PopMmynsl N-To  wieHa — apuMETHYECKOU
' IPOTPECCUH, CYMMBI IIEPBBIX N YJICHOB

43 I'eomerpuyeckas nporpeccus. Popmynsl N-ro 4wieHa reOMETPUUECKON IIPOTPECCHH,
' CYMMBI ITEPBBIX N YJICHOB

44 N3o0paxeHne 4wieHOB apu(pMETHIECKON U TeOMETPUIECKON MTPOTrPECCUid TOUKaMu
' Ha KOOPJIMHATHOM INIOCKOCTH. JIMHENHBIN U DKCIIOHEHIIUAIBHBIA POCT

4.5 CroXHbIE TPOLEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHMUS

Kon
NpoBepPsieMOro
TpeOGoBaHUA

IIpoBepsiemblie TpeOOBaHMS K NMPEAMETHBIM Pe3yJIbTaTaM OCBOECHHS
OCHOBHOM 00pa30BaTeILHOI MPOrPaMMbl OCHOBHOI'O 00IIero
oOopa3zoBanusi Ha ocHoBe PI'OC

VYMenue onepupoBarh IMOHATUSMH: MHOXECTBO, IOJMHOKECTBO,
omepanyy HaJl MHOXXECTBAMH, YMEHHE ONEPHPOBATH MOHATUAMU: Tpad,
CBSI3HBIN Tpad, NepeBo, LUK, IPUMEHITh UX MPH PEIICHUU 3aj]ad; yMEHHE
HCIIOJIB30BaTh IpaUuecKoe MPEeJCTABICHUE MHOXKECTB IS ONHMCAHUS
peabHBIX MPOLIECCOB U SBJICHUMN, IPU PEIICHUH 33734 U3 APYTUX y4eOHbIX
IpEAMETOB

VYmMmenue OIICpUPOBATh IOHATUAMMH: OIIPCACICHHUC, AKCHOMa, TCOopcma,
J0Ka3aTrCiabCTBO, YMCHUC pacCiio3HaBaTb HUCTHUHHBIC u JIOKHBIC
BbICKA3bIBaAHHW, TIMPUBOAWUTbL MNPHMCPbI W KOHTPIPUMCPBLI, CTPOHTH
BBICKA3bIBaAHUA U OTPpULIAHUSA BBICKA3bIBaHUI

YMeHHe omnepupoBaTh MOHATHAMU: HATypajJbHOE YHCIIO, IPOCTOE U
COCTaBHOE YHCIIO, AETMMOCTb HATYypPaJbHBIX YHCEN, NMPU3HAKHU JECITUMOCTH,
11eJ10€ YUCII0, MOAYJIb Yncia, OOBIKHOBEHHAs IpO0b U JecATUYHas IpoOb,
CTaHJAPTHBIM BUJ YHCIIA, PALIMOHATIBHOE YUCIIO, UPPALMOHAIBHOE YHCIIO,
apu(dmeTnyecKkuii KBagpaTHbI KOPEHb; YMEHHUE BBINOJHATH JEUCTBUS C
YUCJIaMM, CPAaBHUBATh U YIOPSAIOYUBATH YUCIA, IPEACTABISTh YUCIA Ha
KOOPAMHATHOM NPSIMOM, OKPYIJISATHh YUCIA; YMEHUE JeJIaTh NPUKUAKY U
OLIGHKY pe3yJibTaTa BbIYMCICHUN

YMeHue onepupoBarh IMOHATHUAMHU: CTEINEHb C LEJIbIM II0KAa3aTeleM,
apupMeTHUeCKuil KBAJpaTHBIH KOPEHb, MHOTOYJIEH, ajredpanyeckas
Ipo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOW CTENEHU OOJblIe
€IMHUIIbI; YMEHHUE BBIMOJHATH pacdETsl 1Mo ¢opmyiiaM, mpeoOpa3oBaHUs
HEeIBIX, APOOHO-PAMOHATIBHBIX BBIPAXEHUN W BBIPAXXEHUH C KOPHIMHU,
pa3oKeHUue MHOTOYWIEHA Ha MHOXHUTENH, B TOM YKCIIE C UCIOJIB30BAHUEM
¢dbopMys pa3sHOCTH KBaJPAaTOB U KBAJpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHSATHSIMH: YUCIOBOE PAaBEHCTBO, YpPaBHEHHE C
OJIHOW INEpPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHHE pemiaTh JIMHEHHbIE W KBaJpaTHbIE ypaBHEHHA, JIpOOHO-
pallMOHAJIBHBIE YpPAaBHEHHS C OJHOM NEPEMEHHOH, CHUCTEMBI [BYX
JINHEVMHBIX YpaBHEHWW, JIMHEHHBIE HEPABEHCTBA M WX CHCTEMBI,
KBaJpaTHBIC U APOOHO-PAIOHAIEHBIC HEPABEHCTBA C OJHOM INEPEMEHHOM,
B TOM YMCJI€ IIPU PEIIEHUH 3aJa4 U3 APYTUX MPEAMETOB U MPAKTUYECKUX
3aJla4y; yMEHUE UCIIOJIb30BaTh KOOPAUHATHYIO NPSMYIO0 U KOOPAMHATHYO
IUIOCKOCTh JUUIsI M300paKeHUsI PEeIIeHUH ypaBHEHUH, HEPABEHCTB U CHUCTEM




YMeH#e onepupoBarh MOHATHIMU: (YHKIHS, rpaduk (QYHKIUU, HYIU
(GYHKIHH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, NMPOMEKYTKH BO3pACTaHUs,
yObIBaHMs, HauOoJbllice W HaWMEHbIee 3HAYCHUS (YHKIUU, YMCHUE
OTNEPHUPOBATh TMOHATHSIMHU: TpsiMas MPOTOPLUUOHATBHOCTh, JIMHEHHAs
byHKIMA, KBajgpaTudHas (YHKIHS, oOpaTHas MPOIMOPIHOHAIHHOCTS,
napaboia, runepOosa; yMEHUEe CTPOUTh Tpaduku (YHKIHHA, HCIIOJIb30BaTh
rpauKu UIsl ONpEAeNIeHHs] CBOMCTB IMPOIECCOB M 3aBUCHUMOCTEH, s
peuieHus 3a1ad U3 APYrHX y4eOHBIX MPEAMETOB M pPEaIbHOW KHU3HU;
YMEHHUE BBIpaXKaTh (GPOpMyJIaMH 3aBUCHMOCTH MEXIY BEIHMYHMHAMH

Ymenue ONEpUPOBATH MOHATHUIMMU: MOCJIE10BATEIILHOCTb,
apu(dmeTnyueckas U reoMeTpudecKasi IpOorpecCuy; yMeHHE HCIOJIb30BaTh
CBOMCTBA MOCIIEIOBATEILHOCTEH, (POPMYIIBI CYMMBI B OOIIEro 4jieHa Mpu
pelieHny 3a7a4, B TOM 4YWCIe 334a4 U3 JIPYTUX y4eOHBIX MPEAMETOB U
pEATbHOUN KU3HH

YMeHue pemars 3aa4M pa3HbIX TUIIOB (B TOM YMCJIE€ HA MPOIEHTHI, 10U
U 4acTH, JBW)KEHHUE, paboTy, LIeHy TOBAPOB M CTOMMOCTh IOKYIIOK U YCIIYT,
HaJOrW, 3aJauyd M3 O00JIaCTU YINpPaBIEHUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); YMEHHE COCTABIATH BBIPAXKECHUS, YPAaBHEHUs, HEPABEHCTBA U
CHUCTEMBI 110 YCJIOBHMIO 3aJa4H, MCCIEN0BATh IOJYyYEHHOE PEUICHUE H
OLIEHUBATh IPABJIONOAOOHOCTh MOJYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATHSAMH: GUTypa, TOUKA, OTPE30K, IpsMast, JIyd,
JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEyTroJIbHUK, PaBHOOCIPEHHBIH U
PaBHOCTOPOHHHH  TPEYTrOJbHUKH, TMPSMOYTOJBHBI  TPEYTOJbHHUK,
MenuaHa, OHWCCEKTpHCa W BBICOTA TPEYTOJbHHUKA, YETHIPEXYTOIbHHUK,
napajiejorpaMM, pomM0O, MNpSMOYTOJIBHUK, KBajApaT, Tpamneuus,
OKPY’>KHOCTb, KpYT, KacaTejbHas;, 3HAaKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢urypamu; ymMeHUe pemarb 3a7add, B TOM YHCIIE U3 TOBCEAHEBHOW JKU3HH,
Ha HAaXOXXJIEHHE I'eOMETPUYECKUX BEIUYUH C MPUMEHEHHEM H3yYEHHBIX
CBOMCTB (uryp u paxron

10

YMenue omnepupoBarh TOHSATHSIMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEyTOJIbHUKOB; MapaJUIETIbHOCTh U TIEPIICHANKYIISIPHOCTD MIPSMBIX, yTOJ
MEXJy HOpsSMbIMH, NEPHEHIUKYJSIp, HAKIOHHAs, NPOEKUHUs, I[oaooue
¢buryp, mojo0HbIE TPEYTrOJAbHUKH, CUMMETPHUS OTHOCUTEIIBHO TOYKH M
NpsIMOM; yMEHHE pacrno3HaBaTh PAaBEHCTBO, CHUMMETPUIO M MOJ00ue
¢buryp, napasieabHOCTh U NEPNEHIUKYISIPHOCTh NPSIMBIX B OKpYXKaroIIeM
MuUpe

11

YMenue onepupoBaTh MOHATHSMH: JJIMHA, PACCTOSHHUE, YToy (BETUYNHA
yria, CHHyC U KOCHHYC yTIja TPEyrojbHHUKa), IUIOMAdb; YMEHHE OLECHUBATh
pasMepbl TPEIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHpPE; yMEHHE
OPUMEHATH (OPMYJIBI IEPUMETPA U IUIOMIAN MHOTOYTOJIBHUKOB, JITTHHBI
OKpYXHOCTH W  IUIOWIAAM  Kpyra, oObeMa  MIpsSIMOYTrOJIbHOTO
napajuieiienuneaa;  yMEHHME  NPUMEHSATh  INPU3HAKK  PaBEHCTBa
TPEyTroJIbHUKOB, TEOPEMY O CyYMME€ YIJIOB TpPEYTOJIbHHUKA, TEOPEMY




[Mudaropa, TpUroHOMETPUYECKHE COOTHOILIECHUS IJI BHIYUCICHUS JJIUH,
paccTostHuM, Tomaaein

12

VYmMmenue wu3o0paxkarb IUIOCKHE (QUTypel M HX  KOMOMHALNH,
MPOCTPAaHCTBEHHbIE (UTYpPBl OT PYKH, C TOMOIIBI YEePTEKHBIX
MHCTPYMEHTOB U  DJEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WM

CUMBOJIBHOMY OIITMCAHUIO

13

YMeHnune onepupoBaTh MOHATUAMMU: NIPSIMOYTOJIbHAsI CUCTEMA KOOPAUHAT;
KOOPAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHNE BEKTOPA Ha
YUCI0, CKAJISIPHOE MPOU3BEACHUE BEKTOPOB; YMEHHUE HCIOJIb30BATh
BEKTOPBI U KOOPJIMHATHI JJIs1 IPEJCTABICHUS JaHHBIX U PEIICHUs 3a7a4, B

TOM UYHCII€ U3 IPYTUX YUEOHBIX IPEIMETOB U peabHOM KU3HU

14

VYMenue OIICPUPOBATH NIOHATUAMMU: CTOJIOMKOBBIE U KpYTrOBbLIC JUArpaMMBbl,
Tabnuipl, cpenHee apudmeThyeckoe, MeaMaHa, HauOoJbIIee U
HaUMEHbIIIee 3HAYCHHS, pa3Max YHCIOBOro HabOpa; yMEHHE H3BJICKATh,
UHTEPIPETUPOBATH U MPeoOpa30BhIBaTh HH(OPMAIIHIO, IPEICTABICHHYIO
B TaOJIMIIaX U HA THArpaMMaXx, OTPAXKAIOIIYI0 CBOMCTBA U XapaKTePUCTUKU
peaNbHBIX TPOIECCOB U SBICHUN; YMEHHE paclo3HaBaTh W3MEHYHBBHIC
BEJIMYMHBI B OKPYXKAIOLIEM MHUpeE

15

YMeHue omnepupoBaTh TMOHATHSIMH: CIy4YallHBIA OMNBIT (CIIy4aliHBINA
DKCIIEPUMEHT), DJJIEMEHTAapHOE COOBITHE (DJIEMECHTApPHBIM  HMCXOJN)
CIIy4ailHOTO OMbITa, CIy4aifHOE€ COOBITHE, BEPOSITHOCTH COOBITHS; YMEHUE
HaxOJUTh  BEPOSITHOCTU  CIy4YallHbIX  COOBITMHI B ONBITaxc
PABHOBO3MOXXKHBIMH JJIEMEHTAPHBIMH COOBITUSIMH;, YMEHHE pellaTh 3aJaud
METOJOM OpPraHHW30BaHHOTO mepebopa M € HMCHOJIB30BAHHMEM IIpaBUIIA
YMHOKEHHS; YMEHHE OIIEHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI |
SBJICHUM, TTOHUMATh POJIb MPAKTUYECKH JTOCTOBEPHBIX U MAJTOBEPOSTHBIX
COOBITHI B OKPY’XXaIOIIEM MHUpPE W B JKU3HU; 3HAKOMCTBO C TIOHSTHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YUCET U €ro
POJIBIO B MACCOBBIX SIBJICHUSIX

16

YMeHue BbIOMpaTh MOAXOIAIINN M3Y4YEeHHBIH METOJ Ul PELICHUs 3a]auu,
HNPUBOIUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLE U
JKA3HH, PAacIO3HABaTh INPOSABICHUE 3aKOHOB MAaTeMaTHKU B HCKYCCTBE,
OIIMCBHIBATH OTHEIBHBIE BBINAIOIIMECS PE3YJIbTAaThl, ITIOJyYEHHBIE B XOJIE
pa3sBUTHA MAaTEMaTUKU KaK HAyKU, IPUBOIUTH IIPUMEPLI MATEMATUUYECKUX
OTKPBITUH U UX aBTOPOB B OTE€YECTBEHHON U BCEMUPHOU HCTOPUH




HEPEYEHDb JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OID
1O MATEMATHUKE

Kon IIpoBepsieMblil 3J1eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIICHUS
11 Harypanbubie u nensie yncna. [Ipu3Haku IeIMMOCTH LENbIX YHCENT
12 OOBIKHOBEHHBIC U JECATUYHBIE IPOOH, MPOIICHTHI, 0ECKOHEUHbIE IEPHOINYECKIE
Ipoou
1.3 Paunonaneubie yncna. Apudmerndeckue onepauuu ¢ paluoOHAIbHBIMH YHCIaMU
14 JleiicTBuTenbHBIE  Ywcha.  Apu]MeTHYeCKHe — omepamud  C
' JeUCTBUTEIILHBIMH YHCIIAMU
15 [IpubmmkEHHBIE BBIUMCICHUS, TMPAaBWIA OKPYIVICHHUS, TNPHUKUIKA H
' OIIEHKA Pe3y/bTaTa BEIYUCICHHUI
2 AnreOpandecKue BBIPaKCHUS
2.1 BykBeHHbIE BbIpa)keHMs (BBIPAXKEHUS C IEPEMEHHBIMN)
99 Crenenp c nenbiM mokasareneM. CTeneHb C palMOHAJIBHBIM IIOKa3aTelIeM.
' CBoiicTBa cTeneHu
2.3 MHorouneHbl
24 Anrebpandeckasi apoOb
25 Apudmernuecknii KOpeHb HaTypaJlbHOW cTeneHu. JlelcTBusic
' apu(pMeTHUYeCKUMH KOPHSAMH HAaTypalbHOU CTETIEHU
3 YpaBHEHUs U HEPABEHCTBA
31 Ilensie w papoOHO-panMoHaNbHBIE  ypaBHeHHA. CHCTEMBI U
' COBOKYIIHOCTU YPaBHEHUH
Henble u apoOHO-panMOHaNbHBIE HepaBeHCTBA. CHCTEMBI U
3.2 COBOKYITHOCTH
HEPABEHCTB
3.3 Permenne TeKCTOBBIX 3a/1a4
4 UYucnoBeie 1Mociae0BaTeIbHOCTH
41 ITocnenoBaTenbHOCTH, CHOCOOBI 3aaHHUs IMOCIEI0BATEIBHOCTEN
4.2 Apudmernueckas U reoMeTpudeckas nporpeccur. Gopmyna CI0XKHBIX MPOLEHTOB
5 OyHKIN
OyHkuud, crnocods! 3ananus GyHkuuu. I'paduk pynxuun. O0nacTb onpeneneHus u
51 MHO’KECTBO 3HaueHUi QpyHkuuu. Hynu @ynkuuu. [IpoMexyTkr 3HaKONMOCTOSHCTBA.
- I[IpoMexXyTKu  MOHOTOHHOCTH  (QYHKUMH. MakCUMyMbl ¥  MHUHHUMYMBI
GyHKIMH.
HauGonpiiee 1 HanMeHbIIIee 3HaYeHHE (PYHKIIMU Ha MPOMEKYTKE
6 KoopaunaTel Ha TpsIMOM U TUIOCKOCTH




6.1

KOOpI[I/IHaTHaSI npsamast

6.2 JlexapToBbI KOOPIMHATH Ha TIOCKOCTH
7 I'eomerpust

7.1 ['eomeTpudeckue GUTYpHl M UX CBOWCTBA

7.2 TpeyroyibHUK

7.3 MHOTOYTOJEHUKH

74 OKpY>KHOCTh U KPYT

7.5 H3mepenne reoMeTpUYECKUX BEIUYMH
7.6 BekTophl Ha MII0OCKOCTH
8 BeposTHOCTE M cTaTUCTHKA

8.1 OmnwucarenpHasi CTaTHCTHKA

8.2 BeposiTHOCTB

8.3 Komb6unaropuka

8.4 MHoxecTBa

8.5 I'pagbr
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