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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 M TYMAaHUTAPHOIO LMKIOB, €€ OCBOCHHE HEOOXOIUMO 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, POJIM MAaTEeMATUYECKOIrO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KaYECTB MBIIUICHUS, HEOOXOIUMBIX
JUISL ajJanTallid B COBPEMEHHOM MudpoBoM oOmectBe. M3ydenne anreOpsb
o0ecrieunBaeT  pa3BUTUE  yMEHUs  HaOmOAaTh, CpaBHUBATh, HAXOJIUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUS] OOYYarOUIMXCsA: OHM MCIOJIb3YIOT JE€AYKTUBHBIE M WHIYKTHUBHBIC
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSTEILHOM
NEeATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4arolUMUCS SBJSIETCS pealin3aluen AesiTeIbHOCTHOIO IPUHLIUIIA O0yUYEHUSI.

B crpykrype mnporpammsl yueGHOro kypca «AnreOpa» yriayOnEéHHOro
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas w3 3TUX colepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs 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» BKIIOUEHbl 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 HHTErPUPOBAHHBIM
XapaxkTep.

Conepxkanve nuHUM «UuWcCia W BBIYUCICHUS CIYXXUT OCHOBOW IS
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOTr0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BAThCS aIrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOCHHSI YHUCIOBOU
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEMaTUYEeCKOro armapara, HeoOXOAUMOTro il PEelIeHUs 3a7ad MaTEeMaTUKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJENEH, OIMCAHUS TMPOLECCOB U  SBJICHUU
peansHOro Mupa. B 3amaum oO0yuyeHus anreOpe BXOIAT Takke JanbHeiIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOGHHUS Kypca UWHGOPMATUKHA, U OBJAJCHHE HABBIKAMHU JETyKTHBHBIX
paccyxnaenuil. IlpeoOpazoBanue CHMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OMCAHUS M UCCIEAOBaHUS pa3HOOOPA3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNU U KYJIbTYPHI.

VYrinyOnéHHbIi KypcC anreopsl XapaKTepU3yeTCs U3Y4YECHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MAaTeMaTH4ecKoro mojaenupoBaHusd. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HArJISIIHO PACKPBIBAIOT MEXAHW3M JIOTUYECKHX MOCTPOCHHMM M yyaT HX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO M3 BEAYLIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00yUYarOIIXCsl.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpPKAHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS 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
7 KIIACC

Yuciia 1 BbIYMCICHUS

Panmonaneheie umcia. CpaBHEHHE, yNOPSAOYMBAaHUE U apUPMETHUECKHE
JEUCTBHS C PAallMOHAJIBHBIMU YKMCJIaMU. YncitoBas nmpsmasi, MOAYJIb YHUCIIA.

CreneHp ¢ HAaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA B
NECATUYHON IMO3ULMOHHON CUCTEME CUHUCIICHMUS.

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peabHOM MPAKTUKU Ha 4acTH, Ha APOOU, Ha MPOLEHTHI, IPUMEHEHUE OTHOLIEHUN
U TpONOpUMH MpH pEelIeHUM 3ajad, pElIeHuEe 3anad Ha JABM)KEHHEe, paloTy,
MOKYTKHU, HAJIOTH.

JlenmumocTs 1enbix yncell. CBOMCTBA JCIMMOCTH.

[IpocTeie u cocraBHble uucia. YErHble W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEIACHUS LEIBIX YHCEII IPU PEIICHUU 3a]1a4 C IPAKTHYECKUM COJIEP)KAHUEM.

HauGonpimuit o0mumii 1enuTens 1 HauMeHbIlee o0lllee KpaTHOE JABYX YHUCEI.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPAKEHUSA

BelpaxkxeHre C IEpEeMEHHBIMU. 3HAUYECHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBieHne 3aBUCUMOCTU MEXAY BETUUMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

OpnHounensl. OqHOUNIEH CTaHAAPTHOTO BUJA. CTENEeHb OHOUYIECHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIECHA.
CrnoxxeHue, BbIYMTaHUE, YMHOKEHUE WU JieleHue MHorowieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOrO4JIEHA.

@DopMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIpQXKEHHH, KyO CyMMbl M KyO0 pa3HOCTH JBYX BBIpaXXEHHH, pa3HOCTb
KBaJIpaTOB JIBYX BBIPD@XKEHHUM, NPOU3BEACHUE PA3HOCTU M CYMMBI JABYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YecKasi MOJENb PEaJbHON CUTYallUH.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7a4 C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInHeliHOE ypaBHEHME, CONEPKALIEE 3HAK MOJTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PelieHne cucTteM JIMHEWHBIX YpaBHEHUW C JIBYMs IEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. YnciioBble IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHasi cucremMa KOOpAMHAT. AOcIucca M OpAMHATa TOYKM Ha
KOOpAMHATHOM Tu1ocKkocTH. IIpuMepsl rpadukoB, 3agaHHbIX popMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIUs Kak MareMmaTudeckas MoOJeNb peajgpHoro nmnporecca. OoOmactb
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'paduk pynkunu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

JIuneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHOM (QyHkuuu. I['padux
¢yuknuu Y = |X|. Kycouno-3aganubie GyHKIIHN.

[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMbBI YYHEBHOI'O
KYPCA «AJTEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaTbl OCBOCHUS MPOTPaMMbl [0 MaTEMaTUKE
XapaKTEPU3yKOTCS B HaCTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUSA:

MPOSIBJIEHUEM HHTEPECAa K NPOIUIOMY M  HACTOALIEMY POCCHMCKOU
MAaTEMATUKH, [EHHOCTHbIM OTHOLIEHHEM K  JIOCTHXKEHUSIM  POCCHUMCKHX
MAaTEMaTUKOB M POCCUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITHUX
JIOCTHUKEHUN B IPYTMX HayKaxX W MPUKIATHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEH TpakIaHWHA U Peai3allii ero
mpaB, TPEICTABICHUEM O MaTEMaTHYECKUX OCHOBaX (YyHKIIMOHWPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUMN, MPOUEAYp TPakJAaHCKOro oOIiecTBa (Hampumep,



BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ITHUECKUX MPOOJIEM, CBI3aHHBIX
C IIPAKTUYECKHUM NIPUMEHEHMEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3TUYECKUX IPUHLUIIOB B IESTEILHOCTH YYEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUSA

YCTAHOBKOM Ha AaKTMBHOE Yy4YacTME€ B PEUICHWHU MPAKTHYECKUX 3a]a4y
MAaTeMaTUYECKOW HAIPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHWU BCEH JKM3HM Ui YCIEIHOW MpodecCHOoHATbHOM
JESATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOCHUEM UHJUBUIYAIbHON TPACKTOPUU 00pa30BaHUSI U 5KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

CIOCOOHOCTBIO K OMOLMOHAIBHOMY M  ACTETHUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTel HAYYHOI'O MO3HAHMS:

OpHEHTaMel B JCATEIPHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
NPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUECKONM HayKu Kak cdepbl ueIoBeueCKOn
JEATEIbHOCTH, JTANoOB €€ pa3sBUTUS W 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALIUU,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH M MATEMaTUYECKOW KYJNbTYpOW KaK CPEACTBOM
ITO3HAHUS MHPA, OBJAJCHUEM HABBIKAMH MCCIIEN0BATENBCKON AEATEIBHOCTH;

6) ¢usuyeckoro BocmuTaHHMsA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO NPUMEHATh MaTEMaTHYECKUE 3HAHUS B HMHTEPECAaX CBOETO
3I0pOBbsl, BENEHMS  3J0pOBOro  o0pa3a JKU3HU  (340POBOE  MUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, PEryJspHas Qu3nyeckKas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIIECKCUM, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'0 )K€ MpaBa IPyroro 4eJI0BeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTAlMEN Ha MMPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM JUIsl PELICHUS 3a/1a4
B 00JIACTM COXPAaHHOCTH OKPYXKAIOIIEH cpepl, IMIaHUPOBAHMUS TMOCTYNKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAIOIIEH Cpenbl, OCO3HAHUEM
r7100aJpHOTO XapaKTepa 3KOJOTHUYECKUX MPo0JieM U MyTel X peleHus;

8) ajanTanuM K U3MEHAIIMMCH YCJIOBUSM COUMAJIBLHON U NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCIIOBUAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y OPYTHX JIOJEH, MpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;



HEOOXOJMMOCThIO B (JOPMUPOBAHWU HOBBIX 3HAHUH, (HOPMYIHPOBATH UIEH,
MOHSTHS, TUTIOTE3bl 00 OOBEKTaX U SBICHUSAX, B TOM UHCJIE paHEe HEU3BECTHBIX,
0CO3HaBaTh JE(PUIMTHI COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, MIaHUPOBAThH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEP, KOPPEKTHPOBAThH
IpPUHUMAaeMble pPEIICHUsT U JACUCTBUA, (POPMYITUPOBATH M OILICHUBATh PUCKH U
NOCJIEACTBUSL, (POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare oCBOCHHsI TPOTpaMMBI IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromerocs: Oyayt copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOIITHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATECILHBIMU ~ JEHCTBUSMH,  YHHUBEPCATbHBIMH  KOMMYHHKATHBHBIMHU
JEUCTBUSIMHU U YHUBEPCAJIbHBIMU PETYJISITUBHBIMU JIEHCTBUSIMH.

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHSA
ba3oBble 1ornyeckue AecTBU:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSATHUWA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OmpeieSICHUs OHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuPUKainy,
OCHOBAHUS JiJ1s1 000OIIECHUS U CPAaBHEHUS, KpUTEPUHU MTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U NPeOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOIIOACHUAX U YTBEPXKICHUSX, Mpeajiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleJIaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3Ouparh J10Ka3aTelbCTBA MATEMAaTHYECKUX YTBEPXKIACHUU (MIPsSMbIE U OT
MPOTUBHOI0), TPOBOJAUTH CAMOCTOSITEIBHO JI0KA3aTEJIbCTBA MaTEeMAaTHYECKUX
(bakToB, BBICTpaWBaTh ApTryMEHTAIMIO, MPUBOJWTH MPUMEPHI U KOHTPIPHUMEPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIIUA, OOOCHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

BBIOMpATh CMOCOO peleHuss y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOMAIUA C  Yy4EToM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/bCKue 1eCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MNPOTHBOpeuHe,  mpoliemy,
CaMOCTOSITENIFHO YCTAHABIMBATh MCKOMOE U JaHHOe, (OpMUPOBATH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHUE;

OPOBOIUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHYy OKCIIEPHUMEHT,
UCCIIEIOBAaHUE TIO0 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXK Ty COOOM;

CaMOCTOSITENIbHO (OPMYyIUpOBaTh 00OOIIEHHS M BBIBOJBI IO pPE3yJbTaTam
NPOBEAEHHOTO  HAONIOJCHMS,  HCCIEAOBAaHUS, OKCIIEPUMEHTAa,  OLEHUBATh
JIOCTOBEPHOCTH MOJIyUYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 0000IICHNUH;

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIABUTATH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH HEAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMALUH, JAHHBIX,
HEOOXOUMBIX JJISl pEIICHU 3a1a4H;

BBIOHMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH
uHGOPMAIINIO Pa3TMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

BbIOMpaTh (QopMy mpelacTaBieHUs HHGOpPMALUM U  WUIIOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMHu, InarpaMMaMu, HTHOM TpaduKoi 1 UX KOMOWHAIUSAMU;

OLICHWBATh HAAEKHOCTh MH(OpPMALIMK MO KPUTEPHSIM, MPEATOKEHHBIM WU
c(OopMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbIe AeHCTBUS

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSMHU H
IeaIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M THCHMEHHBIX TEKCTaX, JIaBaTh IOSCHEHHUS MO XOAYy PEIICHHS 3aJauH,
KOMMEHTHPOBATH IMOJYyUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaEMOU TEMHI,
mpoOJIeMBbl, pelaeMol 3aJadd, BBICKA3bIBATh HJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXKICHUS C CYXKICHUSIMH IPYTHX YYaCTHUKOB
Jajora, oOHapy)KUBaTh Pa3jlyue M CXOJCTBO TMO3WIIHUKA, B KOPPEKTHOU (dopme
(bopMyIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1aud, SKCIIEPUMEHTA, UCCIICIOBaHUS,
MIPOCKTa, CaMOCTOSTEIILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a/a4
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHH;

MOHUMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboThl TMpU pEIIeHWH Y4YEOHBIX MaTEeMaTHYECKUX 3a]ad, NPUHUMATh I1eJb
COBMECTHOW JIEeATEIBHOCTH, TUIAHMPOBATH OPTraHU3allUI0 COBMECTHOH paboTHI,
pacmpenenaTh BHIBI padOT, JOTOBApUBATHCSA, OOCY)KIATh IMPOIECC W PE3YJIbTAT
paboTHI, 00001IaTh MHEHHUS HECKOJIBKUX JIFOJICH;



y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyXmeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATh CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UWICHAMH KOMAaHIIbI, OIICHUBATH
KauyecTBO pe3yibTaTa M KauyeCTBO CBOETO BKJajga B OOIMMNA pe3ynbTar [0
KpUTEpUsM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusamnus:

BBISIBJIAITh IPOOJIEMBI JIsl PEIICHUS B JKU3HEHHBIX M YUEOHBIX CUTYalUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHAMBUAYAJIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, ANTOPUTM pEUIEHMs 3aJauyd (WU €ero
4acTb), BBIOMPATh CHOCOO pelIeHHs C YYETOM HUMEIOUIMXCA PECYpcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBaTh M KOPPEKTHUPOBATH BapUAHTHI
pelieHuii ¢ y4éTOM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, YJMOLMOHAJIBHbIN HHTEJJICKT:

BJA/IETh CIIOCO0AMHU CaMONPOBEPKH, CAMOKOHTPOJIS IpoLiecca U pe3ynbrara
pelIeHns MaTeMaTHIeCKO! 3aJjaui, CAaMOMOTHBALIUH U PEQIICKCHH;

NPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELIECHUU 3a/1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3yJbTaTa ACATEIBHOCTH ITOCTABICHHOM LEIH U
YCIIOBUSIM, OOBSACHATH IPUUYUHBI JOCTHKEHUS WIM HEIOCTH)KEHUS 11€TU, HAaXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPQKATh 3MOLMHM MNPU H3YYCHHH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOLMOHAIBHYIO OLEHKY PEIICHHUS 3a1a4H.

HPEIMETHBIE PE3YJIbTATDBI

K koHiry 00y4yeHus B 7 kj1acce 00y4aromuics MOIyYUT CIEAYIOIUE TPEIMETHbIE
PE3yNbTATHI:

Yucua ¥ BbIYMCICHUS

PanmonanbsHbIC ynca.

[lepexoauTh OT oAHOM (OPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JCCATUIHYIO IPOOBH).

Hcnonb30BaTh NOHIATHS MHOXECTBA HATYpPaJIbHBIX YHCEN, MHOYKECTBA LEIBIX
YHCeJ, MHOXKECTBA PAIMOHAJIBHBIX YHCEJI NpPU PEHIeHUH 3a/1ad, MPOBEICHUU
PACCYX IEHUN U JOKA3ATEIbCTB.



[TornmaTh 1 OOBACHATH CMBICI MO3UITMOHHON 3aIMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAIIBHBIEC YUCTIA.

BrITIONTHSTH, cOYeTass YCTHBIE M MHChbMEHHBIE MPUEMBI, apu(DMETHUCCKHEC
JICUCTBUS C PallMOHAJIBHBIMU YWCJIAMU, UCIIOJIb30BaTh CBOMCTBA YKMCEN M IIpaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYUCIICHUM.

BrINOnHATH 1EUCTBUS CO CTENICHSIMU C HATYPaIbHBIMU MMOKA3aTEIIMHU.

HaxoauTh 3HaY€HUs YMCIOBBIX BBIPAKEHUN, COAEpKAIIUX pallMOHAIbHBIC
yycjga M CTENCHM C HaTypaJbHBIM ITOKa3aTejieM, NPUMEHATh pPa3HOOOpa3HbIe
CrocoObl ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BHIPAKCHUS
IIPU PEIICHUH MPAKTHUYECKUX 3aJ1a4 U 3a/1a4 U3 APYTUX YU4EOHBIX MPEIMETOR.

OkpyrasiTh YwWciaa € 33JaHHOM TOYHOCTBIO, a TaKXK€ IO CMBICITY
MPAKTUYECKOM CHUTyallud, BBINOJHIATh, MPUKUJIKY U OILEHKY pe3yibTaTa
BBIUHUCJICHUM, OIIEHKY 3HAYEHM YHCJIOBBIX BBIPAKCHUW, B TOM YHCIE IMpHU
pEIICHUY MPAKTUYECKUX 3a]1a4.

Pemiath TekcTOBbIE 3aauu apu(METHUYECKUM CIOCOOOM, HCIOJIb30BAThH
TaOJMUIbI, CXEMBbI, YEPTEXKHU, JPyrHue CpeACTBa NPEACTABICHUS IaHHBIX MpHU
pelieHnu 3aaad.

Pemate npakTHUKO-OPUEHTHUPOBAHHBIE 3aJ1aul, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, TPONOPIHUOHAIBHOCTbIO BEIMYUH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7a4d ¢ Yy4ETOM OTPAaHMYCHHH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEeMbIX OOBEKTOB.

J1emuMOCTb.

Jloka3pIBaTh M MPUMEHSTh IPH PEIICHUM 3a/1a4 IPU3HAKHU JEIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku JETUMOCTH CyMMBbI U IPOU3BEACHUS 1IETIBIX YUCE.

PacknaapiBaTh HA MHOKUTENIM HaTypabHbIC YUCIIA.

CB00OOHO OMNEpUPOBATh MOHATHUSIMHU: YETHOE YHCIIO, HEUETHOE YHUCIIO,
B3aUMHO ITPOCTHIE YUCTIA.

HaxoauTe HamOONBIIMK OOIIMI IETUTEIh M HaMMEHBIIIEEe OOIIee KpaTHOE
YUCeJl U UCTIOJIb30BaTh UX MPH PEIICHUM 3a]a4, IPUMEHSATh aIropuT™M EBKinaa.

OnepupoBaTh TOHSATUEM OCTaTKa IO MOMAYJI0, MPUMEHSTh CBOMCTBA
CpPaBHEHHUI MO MOAYJIIO.

AnreOpandeckue BbIpaKeHUs

BripakeHust ¢ mepeMeHHBIMH.

Hcnonb3oBaTh aire0pandeckyto TEPMUHOJIOTUIO U CUMBOJIMKY, TMPUMEHSTH
e€ B Ipolecce OCBOCHUs yueOHOTro MaTepuaia.

Haxonuth 3HaueHUsT OyKBEHHBIX BBIPAKECHUH MPH 3aJlaHHBIX 3HAYEHUSX
MepEMEHHBIX.

Hcronn30BaTh  MOHATHE  TOXJECTBA,  BBIMNOJHATH  TOXKISCTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, JOKa3bIBaTh TOXKIECTRA.



MHOrouneHsl.

Bemonusate  mpeoOpa3oBaHHsl  LIEIOTO  BBIPAKEHUS B MHOTOWIEH
MIPUBEIACHUEM TTOIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BoInonHTh eficTBUS (CI0KEHUE, BEIUUTAHUE, YMHOXKEHUE) C OJHOWICHAMHU
¥ C MHOTOWICHAMH, IPUMEHATH POPMYJIBI COKPAIIEHHOTO YMHOKEHHS (KBaapaT U
Ky0 CyMMBbI, KBajpaT U KyO pa3HOCTH, Pa3HOCTh KBAJPaToOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJIE JUIsl YIIPOILLECHUS BBIYUCICHUM.

OcCylecTBIATh Pa3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C IOMOIIBIO
BBIHECEHUS 3a CKOOKHU OOIIET0 MHOKHUTEJS, TPYNIUPOBKH CIAraeMbIX, MPUMEHSIS
bopMyIIbl COKPAIEHHOTO YMHOXKEHUSI.

[IpumeHsATh MpeoOpa3oBaHKsI MHOTOWICHOB ISl PELICHMS Pa3jINMYHbIX 3a]1ad
U3 MAaTEMAaTHKHU, CMEXHBIX [IPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcronb30BaTh CBOWCTBA CTENEHEH C HATypajJbHBIMHU IIOKA3aTEISIMU UL
IpeoOpa30BaHus BIPAKECHUII.

YpaBHeHNs U HEPABEHCTBA

Pewlate yMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexoaa OT UCXOJHOTIO YPAaBHEHMS K paBHOCWIBHOMY emy. IIpoBepsaTs, siBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[Tonbupare mnpumepbl Map 4YHUCEN, SBIAIOIIMXCS pPEIIEHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHUHEWHOIO YpaBHEHHUS C
JIBYMsI TEPEMEHHBIMH, IMOJIb3YSACh TpadUKOM, MPUBOJIUTH TMPUMEPHl PELICHUS
YpaBHEHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUN IO YCJIOBHUIO 33Ja4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4yl NIOJIyYEHHBIA PE3YJIbTAT.

DyHKIUU

Koopnaunate! u rpaguku.

N3o0paxkath Ha KOOPJAUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, MHTEPBAJIbI, 3AIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anre0pandecKoM SI3bIKE.

OtmeyaTh B KOOPJAUHATHOM MIOCKOCTH TOYKH T10 33JJaHHBIM KOOPJIMHATAM.

OyHKIUH.

Crtpouth rpaduku TUHEHHBIX (DYHKITHIA.

OnuceiBaTh C TMOMOUIbIO (YHKIMIA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOUMOCTD,
MPOU3BOJAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.



Haxoauts 3HaueHue GyHKIMH 110 3HaYCHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnoco® mpeAcTaBIeHUS U aHaNU3a HH(poOpMaluu,
U3BJIEKATh U HHTEPIPETUPOBATH MH(POPMAIIHIO U3 TPapUKOB PEAbHBIX MPOILIECCOB
Y 3aBUCUMOCTEN.

Hcnonp3oBaTh cBOWCTBA (YHKUMHM JJis aHaiuu3a Trpa@UKOB pealbHbIX
3aBUCUMOCTEN (HyIH (YHKIIMH, NPOMEXKYTKH 3HAKOIOCTOSIHCTBA (DYHKLHUH,
IPOMEXYTKA BO3pacTaHusi W yObIBaHHsS (DYHKIMH, HAauOOJbIlIee WM HaUMEHbIIIEE
3Ha4YCeHUsS (PYHKIHN).

Hcnonp3oBath rpaduku AJi UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, IIPU
pELIeHNN 3aJa4 U3 IPYTUX YYEOHBIX IPEAMETOB U pealbHOMN )KU3HHU.



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 COKPAIIEHHOTO YMHOKEHUS
Yucia 1 BBIYUCICHUS . ISTUMOCTD 10 1
OyHKIUK: TUHEHHAS QYHKIUSA 14 1
10 YpaBi{eHHs{ u CI/ICTCMEI YPAaBHEHUI. CUCTEMBI 14 1
JUHEHHBIX YPaBHCHHMA
1 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB Kypca 3 1
7 knacca, 060011eHre 3HaHU I
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 2




HOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
. KoaudecTBO 9acoB
I /;[ Tema ypoka Beero KounTpoabubie IpakTHuyeckue
padoThI padoThI

Apudmerndeckue I1eUCTBUS C

1 LEJIBIMHA YHUCIaMH. 3HAKOMCTBO 1
CO CTaHJIAPTHBIM BHJaM YHCJIa
Apudmernueckue 1eicTBUS C

2 OOBIKHOBEHHBIMH U 1
JECATUIHBIMH IPOOSIMHU
Enuuunier nusmepenus. Ilepeson

3 W3 OJTHUX €IMHUII U3MEPCHUS B 1
Apyrue

4 Bripaxxenus. Ynpouenue 1
BBIPOKCHHI

5 Haxoxnenne HEN3BECTHBIX 1
KOMITOHCHTOB BBIPAXCHHMA
Pemenne 3amaq Ha IBMOKEHHE.

6 Haxosxnenue cpennei 1
CKOPOCTH.

7 Koopaunara Touky Ha psiMoil. 1
Monayns. Moayns yucna,

8 reoMeTpHYeCKast 1
WHTEPIIPETALNS MOTYIIS
YucnoBble MPOMEXKYTKH.

9 Paccrosinue mexny )lBvasl 1
TOYKAMH KOOPJIUHATHOU
MPAMOM
[IpssmoyronbHas cucrema

10 KoopauHat. AGcimcca u 1
OpJHATa TOYKH Ha
KOOPJMHATHOM TJIOCKOCTH.
IToctpoenue Touek no

11 koopauHaram. OnpeneneHue 1
KOOPJMHAT TOYKH.

12 CumMeTpus Ha KOOPIUHATHOU 1
IIJIOCKOCTH

13 KoopauHaTel cepenHbI OTpe3Ka 1

14 Urpsl ¢ koopiuHaTamMu 1
[IpakTuyeckas pabora

15 «[IpssmoyronbHas (IeKkapToBa) 1 1
CUCTEMa KOOpJIMHAT Ha
IJIOCKOCTH

16 I'paduku 3aBuCUMOCTE 1

17  UYrenue rpadikoB pealbHBIX 1




3aBHCUMOCTEM.

18

19

[Tpumeps! rpadguKoB, 3aJaHHBIX
dopmymnamu. [Toctpoenus
rpaduka 1mo TouKkam

[onsarue ¢pynkuu. CriocoObt
3aaHus PyHKIUN

20

21

22

23

3HAKOMCTBO CO CBOMCTBAMHU
byHKIII

DyHKIMA KaK MaTEMATHYECKast
MOJICJIb PEaTbHOTO TpolIecca.
I'pacdukym nBHKEHUS M CKOPOCTH

KonTposbnas padora no
Teme: «PyHKUMU:
KOOPAMHATHI M rpadpuKu»

TekcToBbIe 3agaun

24

[TpakTHKyM IO PEIICHHIO
TEKCTOBBIX 33124
apupMETHYECKUM CIIOCOOOM

25
26

27

[ToBTOpEHME: 3aKOHBI
apuPMETHUECKUX TCUCTBUN
HucnoBsle BEIPAKEHUS
Bgenenue nepeMeHHOI.
JeiicTBus ¢ OyKBEHHBIMU
BbIpaxkeHusIMH. [IpuBenenue
NOJJOOHBIX CIaraeMbIX

28

29

30

31

DByKBEeHHBIE BBIpaKEHUS

3aBUCHMOCTDH MEXIY
BEJIMYMHaMU. Breruncienune no
dbopmynam

Pemenune npaktuyeckux 3anaqy
KonTposbHas padora no
Teme: «AJredpanvyeckmne
BbIpa:keHHsi: BoipaxeHnus ¢
nepeMeHHbIMU»

32

33

34
35

IloHnaTue crernenu c
HaTypaJbHbIM [TOKA3aTeJIeM

IIpou3sBeneHue cTenexHeu ¢
OJIMHAKOBLIM OCHOBaHHUEM.
YacTHoe cTemneHei ¢
OINHAKOBBIM OCHOBAHUEM
Bo3BeneHue crenenu B cTeNeHb
Creners gacTHOTO. CTEIIEHD
[IPOU3BEACHUSA

36

3aHI/ICb qyuciia B I[CCSITPI‘IHOﬁ
MO3UIIMOHHON CUCTEME
cuncienusi. CTaHJapTHBIA BU]T
qucia




37

OnpeneneHre CTENEHH C
HYJIEBBIM ITOKa3aTEeJIEM.
OripeziesieHre CTETICHH C LIETTbIM
OTPHUIIATEIILHBIM TTOKa3aTelIeM

38

39

40

CBoiicTBa CTEOEHH C LIEIBIM
IoKa3aTejieM

CBolicTBa CTENEHH C 1EJIBIM
nokazaresieM. CTaHIapTHBIN
BUJI UMCIIa

O06o001eHne MaTepurana 1mo TemMe
«CteneHp»

41

42

43

KonTpoasHnas pabdora no
Teme: «CTeneHb»

JInneiinbie ypaBHeHus. Kopenb
ypaBHeHUs. PaBHOCUIIbHBIN
epexos

PaBHOCHIIBHOCTH ypaBHEHUH.
CBoiicTBa ypaBHEHHI C OJTHOM
MIepEMEHHOM.

44

[TpakTHKyM 11O peLIEHUIO
JIMHENHBIX YPABHEHUH C OTHOM
IIEPEMEHHOMN

45

46

JIuneliHbIe ypaBHEHHUS C
napameTpoM

JInneliHoe ypaBHEHHE,
COJIepaKaILlee 3HAK MOLYJIs

47

48

YpaBHEHHE Kak
MaTeMaTU4ecKasi MOJIEIb
peanbHON cuTyauuu. Pemenue
3a/1a4

Pelienne TeKCTOBBIX 3a11a4 C
MTOMOIIBIO JIMHEMHBIX
YpaBHEHUM.

49

50

51

[IpakTukym o pemeHuro
TEKCTOBBIX 3aJ1a4

O06o01eHne n3y4eHHOTO
Martepuaa 1o TeMe:
«YpaBHEHUS U CUCTEMBI
ypaBHEeHUM: JInHEHBIE
YpaBHEHU S

KonTtpoabHnas padora no
TeMe: «YpaBHeHHS U
CHCTEMbI YPAaBHEHHUIA:
JIuneiinbie ypaBHEeHH»

52

TToustie omnowrena. OaHOWIEH
crangapTHoro Buaa. CTeneHn
OHOYJIEHA

53

JlercTBUS ¢ OTHOWICHAMM:




54

55

56

57

YMHOXCHHNE OJHOYJICHOB,
BO3BCJACHHUEC OJHOYJICHA B
CTCIICHDb

JleficTBUs ¢ OIHOWICHAMM:
JIeJICHUE OJTHOYJICHA Ha
OJHOYICH

[ToxoOHBIE OJHOUIEHEL.
Cio)XXeHue Y BbIYUTAHUE
OAOOHBIX OJHOYICHOB

IloHaTue MHOroO4JIEHA.
MHoOrowieH cTaHgapTHOrO BUIa
CrerneHpr MHOTOWIEHA

[IpuBeneHne MHOTrOUIEHA K
CTaHJApPTHOMY BULY.
Brrunciaenue 3HaueHUS
MHOTOYJICHa

58

59

Pemenue ynpaxxnenui no teme
«IIpuBeneHne MHOTO4WIEHA K
CTaHJapTHOMY BHUJY.
Boruncnenue 3HaueHus
MHOTO4JICHA

Clo)XKeHHe U BEIUUTAHUE
MHOTOYJICHOB

60

Pewienne ynpaxxHeHui o TeMe
«CroxeHne 1 BbIYUTaHue
MHOT'OYJICHOBY

61

62

63

64

YMHOXKEHHE OJHOYJICHA Ha
MHOTI'OYJICH

Pemenne ynpaxxHeHuii no reme
«YMHOXEHHE OJHOYJICHA Ha
MHOTOUJICH

IlepeMHOKEHNE MHOTOYJICHOB
Pewienne ynpaxxHeHuit 110 TeMe
«ITepeMHO)KeHNE
MHOT'OYJICHOBY

65

66

[IpakTuyeckas padora
«JleficTBHS ¢ MHOTOUJICHAMM)
Brinecenune ogHouiieHa 3a
CKOOKH

67

Pewienne ynpaxHeHHi 110 TeMe
«BrIHECEHHE OTHOWIEHA 3a
CKOOKM»

68

Crioco0bI pa3noKeHus
MHOTOUYJICHOB Ha MHOYKUTEITH.
Crioco6oM rpynmupoBKH

69

Pemienue ynpaxxHeHuii mo reme
«Croco0bl pa3noKEHHS
MHOTOYJICHOB Ha MHOKUTEJIH.




Cnioco6oM rpyIImUpOBKI

70

ToxnaectBo. ToXKIECTBEHHBIE
npeoOpa3oBaHus
areOpanyecKuX BhIPAKECHHIM.
Jloka3arenbCcTBO TOKICCTB

71
72

73

Peuienue ynpaxxHeHuid mo teme
«Jloka3zaTeabLCTBO TOKIECTBY

JlejieHe MHOTOYJICHOB
O60011eHIE N3YYEHHOTO
MaTtepuasa 1o Teme:

«AnreOpandecKue BEIPAKEHUS:
Muorouien»

74

KonTpoasHnas pabdora no
TeMe: «AJiredpanveckue
BbIpa:keHusi: MHOro4Jien»

75

KBagpar cymMs! 1 KBagpar
Pa3HOCTH JBYX BBIPAXKCHUI

76

Pewienue ynpaxxuenuii no treme
«KBagpar cymmbl ¥ KBaapar
Pa3HOCTHU JBYX
BbIpaxkeHu»Penienue
ynpaxkHeHuil no reme «KBazapar
CYMMBI U KBaJIpaT Pa3HOCTH
JIBYX BBIPAKECHUIN»

77

78

79
80

81

82

Pa3HocTh KBagpaToB ABYX
BBIPAKECHUI

Pemenne ynpaxxHeHnuii no reme
«Pa3HOCTh KBaIpaTOB JIByX
BBIPKCHUI»

Brinenenne nonHoro kBaapara
Ky6 cymmbI 1 ky0 pazHoctu
JIBYX BBIPQKEHUUN

Pemenne ynpaxxHeHnuii no teme
«Ky0 cyMMBbI 1 Ky0 pa3HOCTH
JIBYX BBIPAKEHUI»

CymMa 1 pa3HOCTb KyOOB JIBYX
BBIPAKECHUI

83

Pemenue ynpaxuenuii o reme
«CyMMa 1 pa3HOCTh KyOOB JIBYX
BBIPAKCHUI»

84

[Tpumenenue popmyn
COKPAIIEHHOTO YMHOXKEHUS JJIs
YIPOILEHUS BEIUUCICHUM

85

[Tpumenenue hopmyn
COKpalll€HHOI'0 YMHOXKCHHUA AJIA
pa30oKeHUs MHOTOWICHOB Ha
MHOXUTEIIN

86

[Tpumenenue popmyn




COKPAIIEHHOTO YMHOXEHUS 151
peuieHusi ypaBHEHUM

87

Penrenue 3amanuii mo teme
«DOopMyJIbl COKPAILIEHHOTO
YMHOKCHHSI

88

O06o00menrne Marepuaa 1mo
teme: «DopmyJibl
COKPAIICHHOTO YMHOXCHUS

89

KonTpoasHnas padora no
TeMe: «Dopmy.Jibl
COKPAIIEHHOT0 YMHOKEHHU s

90

O06o00meHre Marepuana 1mo
TeMe: «POopMyIIbI
COKPAIIIEHHOTO YMHOXEHUSI»

91

92

JlemuMOoCTh 1eNBIX YuCell.
CBolicTBa ACITMMOCTH.
[Ipu3Haku genmMMocTy Ha 2, 4,
8,536,910, 11

[IpocThie U cOCcTaBHBIC YHCIIA.
OcHoBHas Teopema
apuMETHKH.

93

Pemienne 3amaq Ha 1€IUMOCTh

94

YETHEIE U HEUETHBIE YHCIIA

95

HpI/I3HaKI/I ACIIMMOCTU CYMMBI U
MPOU3BCACHUSA LCIIbIX YHUCECIT
IIpU pCHICHUH 3aJ1a4

96

Jlenenue ¢ oCTaTKOM.
HauOopmmii 001ui [eIuTenb
¥ HanMeHbllee o0111ee KpaTHOe
JIBYX yuces. AJITOpUTM
EBknuna.

97

98

Crno)xeHue ¥ BhIUMTAHHE
OCTATKOB. YMHOXEHIE
OCTaTKOB

CpaBHeHI/ISI OEJIbIX YHUCEII I10
MOAYJI0 HATYPAJIbHOTO YHuCJia

99

100

101

Pewienne ynpaxHeHHi 110 TeMe
«JleneHune ¢ 0OCTaTKOM

KonTtpoabHnas padora o reme
«Umcna u BbIYMCIIEHUS.
JeaumocTny»

[Tpsimas mponopLHuOHaIBHOCTD
U ee rpaduk

102

Penrenue 3amad mo reMe
«[IpsiMast TpONOPIIMOHATLHOCTh
U ee Tpadux»

103

Jluneiinas Qynkius, e
cBoiicTBa. ['paduk nuHeiHON




byHKIUA

Pemenue 3agay o reme

104 . 1
«Jluneitnas QyHkuus»

105 OCHOBHOE CBOMCTBO JINHEMHOU 1
byHKIIIN
Jluneiinas QpyHkus, rpaduk

106  KOTOpO¥ MPOXOIUT YEpe3 JIBE 1
3aJJaHHbIC TOYKU

107 B3aumHoe pacrnionoxenue 1
rpaduKOB JUHEHHBIX QYHKITUH

108 Jlunelinpie GyHKIIUU C 1
napameTpamu
Oyukmus Y = | X |, ee cBoHCTBa

109 1
u rpadux

110  PemieHue mpakTHYECKHX 33724 1

111  KycouHo-nuHEWHbIe GYHKIINN 1

112  PemeHue nmpakTHYECKUX 3a7ad 1
O060011eHIE N3YYSHHOTO

113  marepuana no teme: «DyHKIUU. 1
Jlunetinast QyHKIHS
KonTposbsHnasi padora no

114 Tteme: «®ynkuuu. JIuneiinas 1
pyHkumsm»

115 JIuneliHOe ypaBHEHHE C IBYMS 1
NIepEeMEHHBIMH

116 I'paduk nuneltHOrO ypaBHEHUS 1
C JIByMsl IEpEMEHHBIMU

117 ITonsaTne CHCTEMBI JIMHEVHBIX 1
ypaBHEHHIA
I'paduyeckuii MeTos penieHus

118  cucreMsbl TMHEHHBIX YpaBHEHHH 1
C IByMsI TIepeMEHHBIMU
Meton noiCTaHOBKH IS

119  pemieHus cucteM JIMHEHHBIX 1
ypaBHEHU U
Pemienue cucrem TMHEHHBIX

120  ypaBHEHHI METOJIOM 1
MOJICTAHOBKHU

121 Merton CIOKEHMUS /IS PElLICHNUS 1
CHCTEM JINHEHHBIX ypaBHCHUN

192 Pemenune cHcTeM JTMHEHHBIX 1
YPaBHEHHI METOZOM CIIOXKECHUS
Pemenue 3agau npu nomoiu

123  cucrem TUHEHWHBIX YpaBHEHUM: 1
3ajaun HA JBUKEHUE

124 Pemenue 3agau npu nomoiu 1

CHCTEM JINHEHHBIX YPAaBHEHU:




3aga4u Ha PaCTBOPBI, CMECH U
CIUIaBbI

125

Pemrenne IMPUKJIAAHBIX 3a1a4

126

Pemenuie npumepoB U 3a1a4 1Mo
Teme «CHUCTeMbl TMHEHHBIX
ypaBHEHUI

127

O06o001IeHrne N3y4eHHOTO
Marepuana o teme: «Cucrema
JIMHEHHBIX YPaBHCHUI)

128

KonTpoasHas pabora no
TeMme: ""CucreMa JJHHEHHBIX
ypaBHeHuil"

129

[ToBTOpEHHE OCHOBHBIX
MOHSTUM U METOJIOB Kypca 7
Kjacca, 0000IIIeHre 3HAHUIH

130

131

IToBTOpPEHME OCHOBHBIX
MOHSATUI ¥ METOJIOB Kypca 7
KJ1acca, 0000IIeHre 3HaHUI

HUToroBasi KOHTPOJIbHAA
padora

132

IToBrOopenue. dyHKIMMU:
KOOpJMHATHI U TPaPUKH.
Jlunelinas GyHKIUSA

133

134

135

136

IToBTOpeHue. Beipaxenus ¢
nepeMeHHbIMU. CTeIeHb.

[ToBTOpenue. OMHOUICHBI U
MHOTO4JIeHbI. POPMYIIBI
COKPAIIEHHOTO YMHOXECHUS

IToBTOpEeHue. YpaBHEHUS U
CHUCTEMBI YPaBHECHHI:
JIunelinble ypaBHEHUS.
CucTtembl TUHENHBIX YPaBHEHUN

IToBTrOopenue. Uucna n
BbIUKCIIEHUS. [lenuMocCTh

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOI'PAMME

136

10




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOT'PAMMOBI

7 KJIIACC

Ko IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM
NpoBePsIeMOro .
o0pa3oBaTe/IbHOM NMPOrpPaMMbl OCHOBHOIO 0011ero o0pa3oBaHMs
pe3yJibTaTra
1 Yucna ¥ BEIYUCIICHUS
11 BrInonHATh, coueras yCTHbIE M MUCbMEHHbIE IPUEMBI, apU(pMeTUYECKHEe
' JIEHUCTBHSI C pallMOHATBHBIMU YUCIAMHU
HaxonuTth 3HaUYE€HHSI YUCIOBBIX BBIPAKEHUM, IPUMEHATh pa3HOOOpa3HbIe
1.2 crocoObl W TNPUEMBI BBIYMCICHHUS 3HAYCHHH JPOOHBIX 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|
OnuceiBaTh ¢ TOMONIBIO (YHKIIMH HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
4.4 BEJIMYMHAMH: CKOPOCTh, BpEMs, pAacCTOSAHUE, II€HYy, KOJHYECTBO,
CTOMMOCTb, IPOU3BOAUTEIBHOCTD, BpeMsl, 00BEM paboThI
4.5 Haxomuth 3HaueHre (pyHKUIMU MO 3HAYEHUIO €€ apryMeHTa
[Tornmate TpadudecKkuii crocod mpeAcTaBIeHU U aHaIu3a HHpopManmu,
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

BrinonHATh TOXJECTBECHHBIE npeoOpa3oBaHUs paLMOHAJIBHBIX
BBID&XCHMI Ha OCHOBE IpaBUI JNECWCTBHM HaJ MHOIOWICHAMH U
anredpandecKuMu IpoosiMu

2.3

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

24

[TpumensTs npeoOpa3oBaHUs BEIPAXKEHUM IS peIIeHUs pa3InYHbIX 337134
U3 MaTEMaTUKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOU IIPAKTUKH

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 TpUMEHEHHEM rpadUyecKuX NpeacTaBICHUI
(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 WILTFOCTPAIIMIO MHOYKECTBA PEIICHNU 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, OTPEIeNIATh CBOHCTBA QYyHKIUH 110 e€ TpaduKy

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 0011ero 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 PemaTte nuHeliHble U KBaJipaTHbIE YPAaBHEHUS, YPAaBHEHUS, CBOJAIIUECS 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
JINHEWHBIM
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 HEepPaBEHCTB HAa YHMCJIOBOW MPSMOM, 3alMChIBaTh 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
' pasHBIX croco6ax 3a1aHus
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)




IHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMbIi 3JIeMEHT COEPKAHUSA
1 Yucna ¥ BEIYUCIICHUS
JpoOu 0OBIKHOBEHHBIE U ACCITHYHBIC, IEPEXOJT OT OAHON (POPMBI 3aIUCH APOOCH
11 kK  gpyroit. IloHaTme  palMOHAJIBHOTO  YHCIA, 3alKHCh, CpPaBHCHHE,
yHOPSI0YMBAaHUE PALIMOHAIBHBIX YNCET
12 Apu¢dmerndeckre I1eHCTBUS C pallMOHAIbHBIMM uyuciaaMu. Pemenue 3anau u3
' peanbHO MPaKTUKU Ha YacTH, Ha 1poOu
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJieM:  OIpEIeTeHue, IpeoOdpazoBaHue
' BBIPQ)KCHUI HA OCHOBE OIPEICIICHHS, 3aMUCh OOJIBIINX YUCE
14 [IpoueHTHI, 3aUCh TPOLIEHTOB B BUJE APOOH U IpOOH B BUJE MPOLIEHTOB. Tpu
' OCHOBHBIE 3aJ]a4M Ha MPOLEHTHI, pellIeHNe 3a/1a4 U3 peaJbHON MPaKTUKU
15 [TpumeHeHne NpU3HAKOB AETUMOCTH, Pa3I0kKEHNE HA MHOXKUTENIN HaTypallbHbIX
' qHCel
1.6 PeanbHbIe 3aBHCUMOCTH, B TOM YHUCIIE TIpsMasi U 0OpaTHasi MPONOPLUUOHATIBHOCTH
2 AnreOpandecKue BbIpaKCHUS
21 IlepemMeHHbIE, YNCIOBOE 3HAUEHHUE BBIPAXKEHUS C MEpEeMEHHOU. JlomycTumble
' 3HAYEHMsI IEPEMEHHBIX
29 [IpencraBnenne 3aBUCHUMOCTH MEXIYy BeJIWYMHaMM B BUIe (OPMYJIbL
' Berancnenus nmo gpopmynam
2.3 [TpeoOpa3oBanre OyKBEHHBIX BBIPAXECHUH, TOKAECTBEHHO PABHBIE BBIPAKEHHS
2.4 CBolicTBa CTENEHHU C HaTypaJIbHbIM ITOKa3aTeIeM
95 Onnounensl U MHorowieHsl. CreneHb MHorowieHa. Clio)KeHue, BBIYMTAHUE,
' YMHOKEHUE MHOTOUYJIEHOB
26 @opMybl COKpAIIEHHOIO YMHOXEHUS: KBaJApaT CyMMbl U KBaJpaT Pa3HOCTH.
' dopmyra pa3HOCTH KBaJIpaToB. Pa3inokeHrne 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 JIMHEHHBIX YpaBHEHU I
33 CocraBiieHHe ypaBHEHMH IO YCIIOBHMIO 3aJlayd. PereHue TEKCTOBBIX 3a7ad 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
MHOKECTBO JEHCTBUTEIBHBIX YHCEN, JEHCTBUTEIbHBIE YHCIIa KaK OECKOHEUHBIS
12 JnecaTu4Hble apoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBUE MEXKAY MHOMXKECTBOM
' JNEUCTBUTENBbHBIX YHUCENl U KOOpAMHATHOU mpsiMoid. CpaBHEHUE JIEUCTBUTEIBHBIX
qucel
13 ApudmeTrrueckue ASHCTBHUSA C NEHCTBUTEILHBIMU YUCIAMU
N3smepenns, nmpuOIKeHus, ONeHKH. Pa3Mepsl OOBEKTOB OKPYKAIOMIETO MHUpA,
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
' napaboiIbl, 0Ch CHMMETPHH MapaloIibl

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




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMS OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOGoBaHUA

IIpoBepsiemble TpeOOBaHUsI K PEAMETHBIM Pe3yJIbTaATAM OCBOEHMS
OCHOBHOM 00pa30BaTe/ILHOI MPOrPaMMbl OCHOBHOI'O 00IIIero
oOopa3zoBanusi Ha ocHoBe PIT'OC

YMenue onepupoBaTh IMOHATUSAMH: MHOXECTBO, IIOJMHOKECTBO,
omnepanuy HaJl MHOXECTBAMM; YMEHHME ONEPHUPOBATH MOHATUAMU: Tpad,
CBSI3HBIN Tpad, NepeBo, LUK, IPUMEHATh UX NP PELICHUU 3aJay; yMEHHe
HCIIOJIB30BaTh IpaUuecKoe MPEeJCTABICHUE MHOXKECTB Ul ONHMCAHUS
peabHbIX MPOLIECCOB U SBJICHUM, PU PEIICHUH 33734 U3 APYTUX y4eOHbBIX
IpEAMETOB

YMeHue ornepupoBaTh IMOHATHUSAMM: OIPEHCICHUE, aKCHOMAa, TEOpeMa,
JI0KA3aTelIbCTBO; YMEHUE PpACIO3HABaTh MCTUHHBIE M JIOJKHBIC
BBICKA3bIBAHMsI, IPUBOJMUTH MPUMEPbl U KOHTPIPUMEPBI, CTPOUTH

BbICKA3bIBAHUA U OTpHULIAHUSA BBICKA3bIBAHUI

YMeHue onepupoBarh MNOHATHAMHU: HATYypaJIbHOE YMCIO, MPOCTOE U
COCTaBHOE€ YHCJIO, NEIMMOCTh HATYPAJIbHBIX YHCEJ, NPHU3HAKHU EIUMOCTH,
1eJI0€ YUCII0, MOAYJIb YnCia, OOBIKHOBEHHAs! IPOOb U JecATUYHAs IpOOb,
CTaHJApPTHBIN BUJ YHCIIA, PALMOHAJIBHOE YUCIIO, HPpALHOHAIBHOE YHUCIIO,
apu(dmeTnyecKknii KBagpaTHbI KOPEHb; YMEHHUE BBINOJHATH JEUCTBUS C
4YUCIIaMH, CPAaBHUBATh U YNOPSAJAOYMBATH YUCIIA, NPEICTABIATh YHCIA HA
KOOPAWHATHOM NPSIMOW, OKPYIJIATHh YUCJIA; YMEHUE J€JIaTh MPUKHUAKY U

OIIEHKY Pe3yJibTaTa BBIUYMCICHUN

YMeHue onepupoBaTh IOHATUSMU: CTEINEHb C LEJNBbIM IOKa3aTeaeM,
apupMeTHUeCKuil KBaJpaTHBIH KOPEHb, MHOTOYJIEH, ajredpanyeckas
Ipo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOW CTENEHU OOJblIe
€JIMHULbl; YMEHHUE BBINOJHATh pacdy€Tsl 0 GpopmyiiaM, IpeoOpa30BaHUs
LeNbIX, APOOHO-PALlMOHATIBHBIX BBIPAXKEHUN U BBIPAXKCHUH C KOPHIMHU,
pa3I0KEeHUEe MHOTOYICHA HA MHOXMTEIU, B TOM YUCIE C UCIOIb30BAHUEM
(dbopMys pa3sHOCTH KBaJPATOB U KBAJpaTa CyMMBI U Pa3HOCTH

YMenue onepupoBaTh MOHATHSIMH: YUCIOBOE PABEHCTBO, YPAaBHEHHUE C
OJIHOM TIEPEMEHHOMW, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pemiaTh JIMHEHHBbIE W KBaJpaTHbIE ypaBHEHHUA, JIpOOHO-
pallMOHAJIBHBIE YPAaBHEHHUS C OJHOM IEPEMEHHOHM, CHUCTEMBI IBYX
JUHEWHBIX YpaBHEHWH, JMHEWHBIE HEPABEHCTBA U MX CHUCTEMBI,
KBaJpaTHbIC U APOOHO-pAllIOHAJIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM,
B TOM YHCJE IIPU PEIICHUHU 3aa4 U3 APYyrUX IPEeIMETOB U IMPAKTUYECKHUX
3a71a4; yMEHHUE UCIIOJIb30BaTh KOOPAUHATHYIO MPAMYIO0 U KOOPJAUHATHYIO
IUIOCKOCTh JUIsl U300pa)KeHUsl pellieHUH ypaBHEHUMN, HEPABEHCTB U CUCTEM




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, MCCIEI0BATh IOJYyYEHHOE PEUICHUE U
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
TPEyroJIbHUKOB, 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 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblil 3J1eMEHT COAEPKAHUS
1 Uwucna u BBIYUCICHUS
11 Hatypanbnbie u nensie uncina. [IpuzHaku I1eIMMOCTH II€NIbIX YHUCEIN
12 OOBIKHOBEHHEBIE U ACCATUYHBIEC IPOOH, TPOLIEHTHI, OECKOHEYHBIE EPHOTNIECKHE
' npobu
13 ParnyonaneHble yncia. ApupMeTHdeckre Onepanyy ¢ paldoOHaIbHBIMU YHUCIAMU
14 JlefictBuTenbHble  ymcna.  Apudmerndeckue — onepanud ¢ JICHCTBUTEIBHBIMHU
' qpCIaMu
15 [IpuGnmkEHHBIE BBIUMUCICHUS, TMpPaBWIA OKPYIJICHUS, NPUKHUIKA ¢ OLEHKa
' pe3yJbTaTa BIYHCIEHHI
2 AnreOpanvecKkue BbIpaKCHUS
2.1 BykBeHHbIe BbIpaskeHHs! (BBIPaXKEHUsI C NEPEMEHHBIMH)
99 Crenenp c nenbiM mokasareneM. CTemnmeHb C palMOHAJIBHBIM IIOKa3aTelIeM.
' CaoiicTBa cTeneHu
2.3 MHorouseHbl
24 Anrebpandeckas JIpoOb
25 Apudmerndecknil KOpeHb HaTypaJIbHOM cTeneHu. JlelcTBusic apupMeTHiecKuMu
' KOPHSIMU HATYPaJIbHOM CTEIICHU
3 YpaBHEHHs U HEPABEHCTBA
31 Ilenpile u gApoOHO-panMoHanbHBIE — ypaBHeHHMA. CHCTEMBI UM COBOKYIHOCTH
' ypaBHEHUIA
3.2 Lenbie u apoOHO-panMOHanbHBIE HepaBeHcTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemrenrie TEKCTOBBIX 3a7a4
4 YucnoBsle Mocaen0BaTEIbHOCTH
41 ITocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs IIOCIEI0BATENBHOCTEH
4.2 ApudmeTrnueckas U reoMeTpuueckasi nporpeccuu. @opmysa CII0XKHBIX MPOLEHTOB
5 DyHKIHN
Oyukuus, crnocodsl 3aaanus QyHkuuu. ['padux dpynxknuu. O6nacTs onpeaeneHus u
51 MHOeCTBO 3HaueHud ¢yHkiuu. Hymu ¢ynkuuu. IIpomexyTku 3HaKONOCTOSTHCTBA.
- [IpomMexXyTKH MOHOTOHHOCTH (YHKIMH. MakCHUMyMbl M MHHUMYMBI (YHKITHH.
HauOonpiiee n HanMeHbIee 3HaYeHWE (DYHKIIMU HA TPOMEXYTKE
6 Koopannats! Ha psIMO¥ M MIIOCKOCTH
6.1 Koopaunathas mpsimast
6.2 JlexkapTOBBI KOOPIUHATHI Ha IIOCKOCTH
7 I'eomerpus




7.1

I'eomeTpuueckue urypsl u ux cBoiicTBa

7.2 TpeyronbHUK
7.3 MHOTOyroJIbHUKH
74 OKpyXHOCTb U KpyT
7.5 H3mepenne reoMeTpUYECKUX BEIUYHH
7.6 BekTophl Ha MIIOCKOCTH
8 BeposTHOCTE M cTaTUCTHKA
8.1 OmnwucarenpHasi CTaTHCTHKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 I'padmr
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