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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA OOECNEeYMBAET U3YYCHHUE APYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
NpPOJOKEHUS O00pa3oBaHWs MW IS TOBCEAHEBHOW ku3HU. PazButne y
OOy4YaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanyecknux aoOCTpakiuii, crmoco0e OTpakeHHs] MAaTeMAaTHYeCKOW HayKou
SBJICHMMA W TPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJIMA MATEMaTUYECKOTO
MOJICTTUPOBAHUS B HAYYHOM IMO3HAHUU U B IPAKTUKE CIIOCOOCTBYET OPMUPOBAHUIO
HAYYHOTO MUPOBO33PEHUS U KaUeCTB MBIILICHHUS, HEOOXOAUMBIX ISl afanTalliy B
coBpeMeHHOM Liu(ppoBoM ob1iecTBe. M3yuenue anredpel obecrieunBaeT pa3BUTHE
yMEHMsI Ha0moAaTh, CpaBHHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHYHOCTH MBIIUICHHS, CTIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBUS, BBIBOJBI, (POPMYIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpsl
o0ecrneunBaeT pa3BUTHE JIOTHUECKOTO MBIIICHUS! 00YYAIOIINXCS: OHU HCTIONb3YIOT
JNENYKTUBHBIE M HMHIYKTUBHBIE pacCyKICHHs, OOOOIIEHHE U KOHKPETU3aLUIO,
abctparupoBanue u aHajoruto. O0ydyeHue anreOpe mpeanoaraeT 3HaUYUTENIbHbIHN
00BEM CaMOCTOSITETEHOM IEATEILHOCTH 00YJaIOIINXCsl, TOITOMY CaMOCTOSITEIIbHOE
pemieHrne 3amad  OOy4aloOUIMMUCS SBISETCA peamu3aluedl esTeTbHOCTHOTO
MpPUHIUIA O0yUeHHUS.

B ctpykrype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayOia&éHHOTO
U3YyYEHHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yncna W BBIYUCICHUA», «ANredpandecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YUYEHHUS Kypca, B3aUMOACHUCTBYS €
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcsi MPUXOAUTCS
JIOTHYECKH PacCy AaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 9TUM B MpOrpamMmy yueOHOro Kypca «Anredpay BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKHW, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOro
oOpa3oBaHHUS ¥  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIIUMHUCS  OCHOB
YHHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOH M CTPYKTYpHOMU
OCOOEHHOCTBIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro HHTErPUPOBAHHBIN
Xapakrep.

Conepxkanve nuHUM «Ywcia W BBIYHCICHUS CIYXKUT OCHOBOW IS
JaNbHEUIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTHYECKOr0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJIsl TIOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOWIEro 0Opa3oBaHUs
CBS3aHO C PAlMOHATBHBIMH M HUPPAMOHAIBHBIMU YHCIAMU, (HOPMHUPOBAHUEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YUCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOUM JTMHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUs] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEJAMETOB M OKpYykKarolel peaibHOCTH. Ha ypoBHE OCHOBHOI'O OOIIETO
oOpa3oBaHMsi y4eOHBIH MaTepuan TPYNIHUPYETCSs BOKPYT  pallOHAIbHBIX
BbIpaKEeHM. AnreOpa NEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3blKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIMCAHUS IMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0yueHus anredpe BXOAAT TaKKe NalbHENIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO0, B YaCTHOCTH, JIJIsl OCBOCHUS Kypca
WHPOpMATHKHA, W  OBJAJCHUE HAaBbIKAMM  JICAYKTUBHBIX  PacCyXJCHUH.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpaKEHUS,
CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUI B IPUPOE U
obmiecte. M3yueHue matepuasna cnocoOCTBYET pa3BUTHIO Y 00YUAIOUIUXCS YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIIOBECHOT'O, CMMBOJHMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUM O POJIM MAaTEMATHUKHU B PA3BUTUU LIMBUIIU3AIMU U KYJIbTYPBHI.

YrnyOnéHHbIN Kypce anreOpbl XapaKTepu3yeTcs U3y4eHUEM JIOTTOJTHUTEILHOTO
TEOPETUUYECKOTO anmnapara ¥ CBSI3aHHBIX C HUM METOJIOB pelIeHus 3a1a4d. Anredpa
SBJISIETCSI SI3BIKOM JIJIS1 ONMCAaHUS 0OBEKTOB U 3aKOHOMEPHOCTEH, CITYKUT OCHOBOM
MaTeMaTuyeckoro mojaenupoBaHusi. IIpu 3ToM caMu OOBEKTHI MAaTEMATHUYECKHX
YMO3aKIIOUEHUM U TPUHATBIE B ajiredpe TmpaBuia HUX KOHCTPYUPOBAHUS
CIIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHHI OOOCHOBBIBATh U JIOKA3BIBATH CYKICHHS,
pa3BUBAIOT MaTEMAaTUYECKYH0 HWHTYUIIMIO, KpPaTKO W HArJIHO pPacKpbIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHUI U ydaT uX NpUMEHEHUI0. TeM cambIM anredpa
3aHMMAeT OJHO M3 BEAyIIMX MeCT B (OPMHPOBAHMU HAYYHO-TEOPETUYECKOTO
MBIIIJICHUSI 00YYaIOIINXCS.

CornacHo yueOHOMY IJIaHy B 7 KJlaccax U3ydaercst yueOHbIN Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3fenbl cojepxkanusd: «Yucna u
BBIYHCIICHUS», «AJreOpanyeckre BBIPAKEHUS», «YPaBHEHUS W HEPaBEHCTBAY,
«DYHKIUW.

Ha u3ydenne yaeOHOTO Kypca «Anredpa» orBoauTcs B 7 kinacce 136 gacos (4
yaca B HEJIEII0).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

Pannonansubeie uucia. CpaBHEHUE, YNOpSAOYMBAHUE M apuPMETHUECKUE
JEUCTBUS C PallMOHAJIBLHBIMU YucaaMy. YnciioBas mpsiMasi, MOJIyJIb YHCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULIMOHHON CUCTEME CUHUCIICHUS.

Pemmenne TekcTOBBIX 3a7au apudmeTnyeckuM crocoboM. Pemenue 3agau u3
peabHOM MPaKTUKKU HA YacTH, Ha APOOU, HA TIPOLIEHTHI, TPUMEHEHUE OTHOIICHHUH U
MPOTIOPIMI IPU PEIICHUH 3a/1a4, pElIeHUe 3a/1a4y Ha JBUKEHUE, paboTy, MOKYIIKH,
HaJIOTH.

JlenmumocTs Leabix uyncelsl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocTaBHble yucna. YETHple M HE4y€THBIE 4ucna. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nOE€IMMOCTA CYMMBI U
IIPOU3BEACHUS LEJBIX YHCEII IIPU PELICHUU 33124 C IPAKTHYECKUM COJIEP)KAHUEM.

HauGonpiuit o0mumii 1enuTens 1 HauMeHbIee o01ee KpaTHOE JIBYX YMCEN.
B3anmuo npocteie uncna. Anroputm EBkinaa.

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONEpallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPpAKEHUSA

BelpaxkeHre C IEepEeMEHHBIMU. 3HAUYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBienne 3aBUCUMOCTH MEXIY BETUUMHAMU B BUE (OPMYJIBL.

ToxnectBo. ToxaeCTBEHHbIE TPEOOPA30BAHUS ANTreOpanuecKuX BbIPAKEHUM.
Jloka3aTenbCcTBO TOKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIEHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JieieHre MHorouieHoB. [IpeoOpa3oBanue
L[EJI0TO BhIpaXeHUs1 B MHOTOwIeH. KopHu MHOrouseHa.

DopMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIp@XEHHH, KyO CyMMbl M KyO0 pa3HOCTH JBYX BBIpaXXEHHH, pa3HOCTb
KBaJIpaTOB ABYX BBIPAKEHU, TPOU3BEIECHUE PA3HOCTH U CYMMBI JIBYX BBIPaXKE€HUH,
CyMMa M Pa3HOCTb KyOOB JIByX BBIPAKEHUH.

PasnoxeHne MHOrouIeHa Ha MHOKUTENN. BbiHeceHne 001ero MHOXKUTENS 3a
CKOOKH. MeTo1 TpyIIupOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBaenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIEpEeMEHHOW. PaBHOCHIBHOCTP YpaBHEHUN. YpaBHEHHE Kak
MaTeMaTU4YecKasi MOJENb PEaJbHON CUTYallUH.



JIuneliHOE ypaBHEHME C OJHOM IEPEMEHHOWU. UMCIO KOpHEW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHENHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeETOAOM cioxkeHusd. Cucrema JBYyX JIMHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMHU KaK MOJIEIIb PEAIBHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. YUnciioBbIe TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KOOpAMHAT. AOciucca M OpJuHATa TOYKHM Ha
KOOpAMHATHOM Tu1ocKocTH. [Ipumepsl rpadukoB, 3agaHHbIX (opMyaaMu. UTeHue
rpauKOB peasbHbIX 3aBUCUMOCTEN.

OYHKIMOHAIbHBIE 3aBUCUMOCTH MEXJy BeauunHamu. lloHartue QyHKOuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0xacTh
ornpeseneHus u 06aacth 3HaueHu pyHkuun. Criocoosl 3ananus GpyHkuuu. ['padux
¢ynkiun. [loHATHS MakcMMyMa W MUHUMYMa, BO3pacTaHus MU yObIBaHUS Ha
IIPUMEPAX PEANBHBIX 3aBUCUMOCTEM.

Jluneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHOM (QyHkuuu. ['padux
¢byukun y = |X|. Kycouno-3aganHbie GyHKINH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[TPOT'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpuOTHYECKOro BOCIMTAHMSA:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rPasKAAHCKOr0 U TYXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOoHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pAa30BAHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYeCKON HaykuM Kak cdepbl UelI0BEYECKOi
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH I PA3BUTHS LIMBUIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN I€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GopMHPOBAHMS KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUH, IPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOT0 K€ IMpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA IPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAaHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXKHBIX MOCIICJICTBUH VISl OKPYKAIOIIEH Cpejibl, 0CO3HAHHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECKUX TTPOOJIeM U IMyTel UX PEIIeHuUs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AESITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS Yy JPYTUX JIOJIeH, MPUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUTIOTE3bI 00 00BEKTAaX MU SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocsi Oyayt chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATBLHBIMH PETYJISITUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHNS TIOHATH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCHU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUpPOBaTb U  NPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJBI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUM, yMO3aKIIOUEHUH IO aHAIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (MpsSMbIe U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pPEIIEHUs, BEIOUpPATh HanboJIee MOIXOAIIUN C YIETOM CaAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHCB).

ba3oBble uccienoBareibckue 1eiCTBUS:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (hOpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHECHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTaBICHHOMY IIJIaHy JKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHWSA, OKCIIEPUMEHTa, OLEHUBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTh HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJIsl peIIeHUs 3a1a4H;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUss UHGOpPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOMHALIUSMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIE JeHCTBUS



BOCIPUHUMATH U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMHA OOIIEHHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSCHEHHWS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAIICJICHHbIE Ha IOUCK
peIlIeHHUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMyue W CXOJICTBO IMO3UIIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1a4H, YKCIICPUMEHTA, UCCIICIOBAHUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaady
MPE3eHTAINN U 0COOCHHOCTEN ayTMTOPHUH;

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaJIbHOU
paboThl THpU pEUICHHHM Y4YeOHBIX MaTEeMaTHMYECKHUX 3a/ay, NPUHUMATH IIeJb
COBMECTHOH JESTeNbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYXKIATh MPOIECC U PE3yNbTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCykaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BBIIOJHATH CBOIO YaCTh Pa00OThI M1 KOOPAUHUPOBAThH
CBOM JICWCTBUA C JPYTMMH YJIE€HAMH KOMaH/bI, OIICHUBATh Ka4yeCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yJbTaT M0 KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aMMOJECHCTBUSL.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

BBISIBJIAITH MPOOJIEMBI JJISl PEIICHUsl B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pEHIeHUs 3aJaud (WJd €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelIeHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJETh CIIOCOOaMH CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yJibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pPE3yJbTaTa NEATEIbHOCTH MOCTaBICHHOMN €U U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEOCTIKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHU TPU U3yYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLEHKY PEIICHUs 3a/IauH.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHIry oO0ydueHus B 7 kj1acce 0Oy4Jaromuiics MOTyYUT CIASAYIONINE MPEeIMETHBIC
pe3yJIbTaTHI:

Yucsia ¥ BbIYMCIEHUS

PammmonaneHbBIE UnCHA.

[lepexoauTh OT OHOM (OPMBI 3allUCH YHCENl K Jpyrou (mpeoOpa3oBbIBATH
JECATHYHYIO Tp0Oh B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JACCATUUHYIO IPOOH).

Vcrionp30BaTh MOHSTHS MHOXKECTBA HATypaJbHBIX YHCEN, MHOYKECTBA IEIBIX
YuCel, MHOXXECTBA pAIlMOHANIBHBIX YHCET TPH pEHICHUW 3a7ad, TPOBEICHUU
paccyXJaeHUN U TOKa3aTeIbCTB.

[TonrMaTh U OOBICHATH CMBICI TTO3UITMOHHOM 3alUCH HATYPaJbHOIO YHCIA.

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHATLHBIC YHCTIA.

BrITIONTHAT, coYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu()METHUCCKHEC
JEHCTBUS C PAIIMOHATHLHBIMU YHCIIAMH, UCTIOJIb30BaTh CBOMCTBA YHCE M MPaBHUJIa
JIEVUCTBUI, MPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBIMOTHATE NIEHUCTBUS CO CTEIICHSAMHU C HaTYpaJIbHBIMU ITOKA3aTEIISIMHU.

HaxonuTh 3Ha4YeHHS] YHUCIOBBIX BBIPAKCHHM, COIEPIKAIIUX pPAIMOHATLHBIC
Yucia W CTENCHH C HATypalbHBIM IIOKa3aTeleM, NPHMEHSITh Pa3sHOOOpa3HbIC
CIIoCOOBI ¥ TPUEMBI BBIUHCIICHUSI, COCTABIISATh M OLICHUBATh YHCIIOBBIC BBHIPAKCHUS
MIPU PEIICHUHU MPAKTHUCCKUX 3aJ1a4 U 3a/1a4 U3 APYTUX YICOHBIX MPEIMETOB.

OKpyTIISITh YKCla ¢ 3aJJaHHOM TOYHOCTBIO, @ TAKXKE 110 CMBICTY MPAKTHYSCKOM
CUTYaIl¥, BBITIOJHATH TPHUKUIKY W OICHKY pE3yibTaTa BBIYUCICHHH, OIICHKY
3HAYCHUN YHCIIOBBIX BEIPAKCHHM, B TOM YHCJIC MPU PEIICHUN TPAKTHICCKUX 3a/1a4.

Pemare TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaONHIIBI, CXEMBbI, YEpPTEXKH, IPYTHe CPEACTBA TMPEACTABICHHUS JTaHHBIX MpU
pelIeHuN 3a1a4.

PemaTte TpakTHKO-OPHEHTHPOBAHHBIC 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTOPIIMOHANIBHOCTRIO BEJIMYMH, NPOICHTAMH, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7ad ¢ YY4ETOM OTPAaHWYCHHUH, CBSI3aHHBIX CO CBONMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

JleTMMOCTb.



Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, mpu3Haku AETMMOCTH CYMMBI U TIPOU3BEICHUS IETBIX YHCEIL.

PacknaapiBaTh HA MHOKUTEIIM HATYpaJbHbIC YUCIIA.

CBoOOMHO omepupoBaTh MOHATHSAMHU: YETHOE YHCIO, HEYETHOE YHUCIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOONBIMI OOIMIA ACIUTETh W HAWMEHBINEE OOIee KPaTHOe
YHUCell U UCTIOJIb30BaTh UX MPH PELICHUH 33]a4, IPUMEHATh aropuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJIIO, TPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTYJIIO.

AnredOpanvecKkue BbIPAKEHUS

BripaxkeHus ¢ nepeMEeHHBIMH.

Hcnonb3oBaTh anreOpanyecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, TPUMEHSTH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHMM TPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Hcnonb30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BrInonHITh peobpa3oBaHus 1IEI0T0 BHIPAXKEHHUS B MHOTOWICH IPUBEIACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BrinonuaTh neicTBus (CI0KEHHUE, BBIUUTAHUE, YMHOXXEHHUE) C OJTHOUYJICHAMU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO0 CyMMBbI, KBaJpaT U KyO pa3sHOCTH, Pa3HOCTh KBaJpPaTOB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHM.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXHUTEINW C ITOMOILBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHTEJSI, TPYIIUPOBKU CJIaraeMbIX, IPUMEHSIS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

[TpumensTh npeodpa3oBaHsl MHOTOWICHOB JIJISl PEIICHHS Pa3jIMYHbIX 3a7a4
13 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 pEeallbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU IOKa3aTEISIMH IS
npeoOpa3oBaHUsl BEIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHS C OJHOW IEPEMEHHOM, NPUMEHSS NpaBHIIA
nepexojia OT UCXOAHOTO YpaBHEHUS K PaBHOCUIILHOMY emy. [IpoBepsTh, sSBIsIETCS
JIM YUCJIO KOPHEM YpaBHEHHUS.

[logOupaTe npuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHON TIJIOCKOCTH Tpa UK TMHEHHOTO YPaBHEHUS C IBYMS
MePEMEHHBIMH, MOJIb3YSICh TPa(PUKOM, MPUBOJAUTH IPUMEPHI PEIICHUS] YPABHEHUS.



Pemmath cucteMbl ABYX JMHEMHBIX YpaBHEHHM C ABYMS MEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnaTe M peuiath JWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO yCIOBUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJlayyl TIOJTyYeHHBIN Pe3yJIbTar.

DyHKIUU

Koopaunats! u rpaduxmu.

N306paxkath HaA KOOPAUHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, MHTEPBaJIbl, 3aMUCHIBATh YUCIOBbIE TPOMEKYTKU Ha
anre0panyecKoM s3bIKe.

OTmeuaTh B KOOPAMHATHOM IIIOCKOCTH TOYKH MO 3a/IaHHBIM KOOPIUHATAM.

OyHKIWH.

Crpoutb rpaduku TUHEHHBIX (PYHKITHIA.

OnucelBaTh C TMOMOUIbIO (QYHKIMH HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMUYMHAMHU: CKOPOCTh, BpPEMs, PACCTOSHUE, IICHA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOIUTENLHOCTD, BPEMSI, 00bEM pabOTHI.

Haxonuth 3HaueHHne PyHKIIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadguueckuii cnoco® mMpeAcTaBIeHUS U aHaIu3a UH(poOpMaluu,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKUMN i1 aHanu3a rpaduKoOB pealbHBIX
3aBUCUMOCTEN (HyaM (yHKLIMH, TPOMEXKYTKHM 3HAKOMOCTOSIHCTBA (DyHKLUH,
MPOMEKYTKHA BO3pacTaHusi ¥ yObIBaHWs (DYHKIIMHM, HAUOOJIbIIEE U HAWMEHBIIIEEe
3HauYeHUs (PYHKIHN).

Hcnonp3oBathk rpaduku A KCCIEAOBAHMUS MPOLIECCOB U 3aBUCUMOCTEH, TpH
peleHny 3a7a4 U3 APYyrux y4eOHbIX MPEeIMETOB U PEAIbHOM KU3HH.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBOo 4acoB
HanmenoBaHue pa3jiesioB U TeM
Ne i/m KoHTpoJbHbIe
MPOrpaMMbl Bcero
padoTsbI
1 YUCJIA U BBIYUCJIEHNA. 5
PanmonanesHble yncia (HOBTOPEHUE)
5 OYHKIMN. KoopauHatsl u 19 1
rpaduku. OyHKIIIH
3 AJITEBPAMYECKUNE BBIPAXKEHU A. 3
BripakeHus ¢ IepeMEHHBIMU
4 YPABHEHI/I{I 1 CUCTEMBbI 15 1
YPABHEHHMU. JIunelinble ypaBHEHUS
5 UNCJIA 1 BBIYUCJIEHHMSA. Crenens ¢ 9 1
HaTypaJbHBIM MIOKa3aTeeM
5 AJITEBPAMYECKUE BbIPAXKEHUSI. 14 1
MHoro4jieHbl
7 AJITEBPAMYECKUWE BbIPAXKEHUAIL. 28 1
DopMyIbl COKPAIIEHHOTO YMHOXKEHUS
8 UNCJIA 1 BBIYUCJIEHUA. JenumocTb 5
9 OYHKUUWUN. JTuneiinas pyHKIus 11
YPABHEHHWA 1 CUCTEMBI
10 VPABHEHMUM. Crcrembl THHEHHBIX 20 1
ypaBHEHUH
1 [ToBTOpEHwMe, 0606H16HI:IG, 10 1
cHUcTeMaTu3aIus 3HaHUI
OBHIEE KOJIMYECTBO YACOB I1O 136 ;

I[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KosnuecTBo yacoB
Ne i/ Tema ypoka KonTposbHble
Bcero
padoThI

Tema

1 IToBTOpenue. ParmonabHbIe Ynciia 1
[ToBTOpenue. CpaBHeHUE, YHOPSAIOUYNBAHUE U

2 apudmMeTHuecKre ACUCTBUS C PAIIMOHATBHBIMU 1
YHClIaMu

3 Beenenue B anredpy 1

4 AnrebpanyecKkne BhIpaKEHUs 1

5 BrIpakeHHs ¢ IEpeMEHHBIMU 1

6 YpaBHEHHE U €T0 KOPHH 1

7 PaBHOCHIIbHBIC YPAaBHEHHS 1

8 JluneiHOE ypaBHEHHE C OJIHOM MepeMEeHHON 1

9 Pemenne HI/EHeﬁHHX YPaBHEHUH C OTHOU 1
IEPEMEHHOM

10 Pewienne ypaBHeHUM, CBOAAIIMXCS K JIMHEWUHBIM 1

11 AJII‘OPI/ITM pelIeHUs ypaBHEHUH, CBOISAIINXCS K 1
JTUHEHHBIM

12 Cnoc5)61)1 pelleHus: ypaBHEHUH, CBOJSIINXCS K 1
JTUHEHHBIM

13 Pemefme YpaBHEHUH C mMapaMeTpaMu, CBOJISAIIUXCS K 1
JTUHEHHBIM

14 Pa3nuunble CHOCO6B£ peLICHU ypaBHEHMUI, 1
CBOJISIIIUXCSI K JINHEHHBIM

15 Pemienue 3a1a4 ¢ TOMOIIBIO YPAaBHEHHI 1

16 Penrenne 3ama4 Ha IBMKEHUE 1

17 Pemenue 3aga4 Ha IPOLICHTHI 1

18 Pemenue 3aga4 reoMeTpHUYECKOTO COJIEPHKAHUS 1

19 Pemenue 3a/1a4 Ha KOHIIEHTPAIIHIO 1

20 KonTposabHas pabora no teme «JInuHeliHble 1 1
YpaBHEHHUS»

21 To/1eCTBEHHO paBHbIE BbIpakeHus. ToxaecTBa 1

22 JlokazaTeIbCTBO TOXKICCTB 1

23 Omnpenenenne CTENEHN ¢ HATYpaJIbHBIM MOKa3aTelleM 1

24 Bo3BeneHune uncen B HATYPAIbHYIO CTENIEHb 1

25 OcHOBHOE CBOMCTBO CTETICHH 1

26 CaoiicTBa cTENEHU 1

27 YMHOXKEHUE U JeJICHHE CTEIEeHEN 1




Pemienue ynpaxxneHuii no reme «Y MHOKEHUE U

28 . 1
JICJIICHUE CTETICHE)
29 KonTpomnpHas padora o TGI?:IG "Crenens ¢ 1
HaTYpaJIbHBIM IOKa3aTeleM
30 OnHOYIEHE] 1
31 JlelicTBUS ¢ OJHOWICHAMH 1
32 OnHoWIeHBI. YTIPOIICHHE BhIPAKEHUN 1
33 MHorousen 1
34 CraHapTHBII BUJI MHOTOUYJIEHA 1
35 [IpuBeneHre MHOTOWIEHA K CTAHAAPTHOMY BUAY. 1
36 CreneHb MHOTOWIEHA CTAHJIAPTHOTO BUJA. 1
37 CymMa ¥ pa3HOCTh MHOTOWICHOB. 1
38 BrruricrieHue 3Ha4eHU MHOTOYJICHOB. 1
39 YMHOXEHHE OJJHOWICHA HA MHOTOWICH 1
40 YMHOKEHME MHOTOWICHA HA MHOTOYJICH. 1
41 [Ipou3sBeneHre MHOTO4JICHOB 1
42 JlelicTBUsI ¢ MHOTOUYJIEHAMU 1
43 Pewenne ynpaxxHeHui o TeMe «MHOro4JIeHbI» 1
44 PaznoxeHne MHOTOYIEHOB Ha MHOKHTEIHN 1
45 BriHeceHne 0011ero MHOKHUTEIS 32 CKOOKH 1
46 BriHeceHme 0011ero MHOKHUTEIS 32 CKOOKH 1
47 BriHeceHme 0011ero MHOKHUTEIS 32 CKOOKH 1
48 Paznoxxenne MHOTOWIEHOB Ha MHOKUTENH. Cr1oco0 1
TPYIIUPOBKH
49 Cnioco0 rpynnupoBKu 1
50 Hcnons3oBanue cnoco6va TPYIIUPOBKH MIPH 1
VIIPOIICHUH BhIPAKCHHMA
o1 Pa3noxeHne Ha MHOKHUTENIM KBAAPATHOTO TPEXWICHA 1
52 [Mpumenenwne PasNoKeHNs Ha MHOKHUTEN P 1
pElIeHUH YpaBHEHUH U 3a/1a4
53 KontposasHas padora no reme "MHorouwieHs!" 1
54 YMHOKEHHE Pa3HOCTH JIBYX BBIPOKEHUHN Ha UX 1
CyMMy
55 [IpousBeaeHNnEe pa3HOCTH U CYMMBI JIBYX BBIPa)KEHUHN 1
56 dopmyna pa3HOCTH KBAIPATOB 1
S7 PasnojkeHrne Ha MHOXKHUTEIN Pa3HOCTH KBaApaTOB 1
58 [Tpumenenue GopMyIbl pa3HOCTH KBAJpaToOB 1
59 3a1aHus Ha BBIYUCIICHUS 1
60 Bo3BenieHue B KBaJpaT CyMMBI M Pa3HOCTH 1
61 Bo3BeneHue B KBaipaT CyMMBI H Pa3HOCTH 1
62 KBazmpat cyMMBI 1 KBaJipaT pa3HOCTH JBYX 1

BBIPAKECHUI




PasnoxeHre Ha MHOXHUTEIH C TOMOIIBI0 (POPMYITBI

63 1
KBaJpaTa CyMMBbI

64 PaznoxeHne Ha MHOKUTENH C TOMOILBIO (hOpMYIT 1
KBaJjpaTa CyMMbI U KBaJpaTa pa3HOCTH

65 PaznoxeHue KBapaTHOTroO TpEXweHa HA MHOXKUTENIN 1

66 Brienenre mojaHoro KkBajapara 1

67 KBaapar cyMMbI HECKOJIBKHX CJIaraeMbIX 1

68 KBaapar cyMMbl HECKOJIBKUX BBIPAKCHUM 1

69 Bo3BeneHre B Ky0 CyMMBI U Pa3HOCTH 1

70 Ky6 cymMBbI 1 Ky0 pa3HOCTH ABYX BbIpQKEHUH 1

71 CymMa U pa3HOCTh KyOOB JIBYX BBIPAKEHHIM 1

72 CymMa U pa3HOCTh KyOOB JIBYX BBIPAKEHHIH 1

73 PasnoxxeHre Ha MHOXKUTENTH Pa3HOCTU KyOOB 1

74 Pa3noxeHrue Ha MHOXKHUTEIIM PA3HOCTH KYOOB 1

75 PaznioxeHne Ha MHOYKUTENIU Pa3HOCTU N-X cTeneHel 1

76 Pa3nokeHre Ha MHOXKHUTENIN CYMMBI N-X CTENIEHEN 1

77 Paznuanbie criocoObI pa3noKeHHsi MHOTOYICHOB Ha 1
MHOXHTEIH

78 [TprMeHeHne pa3IuuHBIX CIIOCOOOB Pa3I0KEeHUs 1
MHOTOWJICHOB Ha MHOKUTEIIN

79 KomOunupoBaHme HECKOIBKUX CIOCOOOB 1
PAa3JI0KEHUs] HA MHOXKHTEIN

80 O6o6maromuii ypok no teme "Paznoxxkenue Ha 1
MHOXHTEIH

81 KonTponbHas pabora no Telxle "®opMyIib 1
COKpAIIIEHHOI'O0 YMHOKEHUSI

82 MHOKECTBO U €r0 3JIEMEHTBI 1

83 Yro Takoe QyHKIHS 1

84 Crioco6b! 3a/1aHUS] PYHKIIUU 1

85 ['paduk QyHkunu 1

86 [TocTpoenue rpaduka GyHKIUU 1

87 I'paduueckoe npeacTaBieHNe CTATUCTUYECKUX 1
JTAHHBIX

88 [IpsiMast TpONOPIHOHAITBHOCTb 1

89 [Toctpoenue rpaduxa npsmoit 1
IPONOPLUHUOHAIBHOCTH

90 Jluneitnast pynkuus u e€ rpaguk 1

91 B3anmMHuoe pacronoxeHue rpaduKoB JTUHEHHOM 1
(GYHKIMU ¥ IPSIMOM MPOTTOPIIMOHATEHOCTH

92 [TocTpoerne rpaiKOB THHEHHBIX (PYHKITHIA 1

93 CBoiicTBa TMHEHHON QYHKINU

94 Hcnonp3oBaHne CBOMCTB TMHEHHON (QYHKIIUM PU 1

nocTpoeHuu e€ rpaduka




B3anMHoe pacnonoxkenne rpaduKoB JIMHEHHBIX

95 . 1
byHKIHMI

96 3aanusi ¢ mapameTpaMu 1

97 I'paduk pyHkImu y = | X | 1

98 ['paduk dyHkimu y = | X | 1

99 Kycouno-3aannble QyHKITUH 1

100 Kycouno-3aannpie QyHKITUH 1

101 [Ipusnaku genumoctu Ha 2, 4, 8, 5,3,6,9, 10, 11 1

102 [Tpu3Haku AETUMOCTH CyMMBI U IIPOU3BEICHUS 1
IEJIBIX YUCEII IPH PEIICHUU 33124
HauGonpmmii o0muit 1e1uTeNs 1 HauMEHbIIEe

103 oO1ee KpaTHOE JIBYX 4Kcesl. B3anMHO mpocThie 1
qucia

104 Anroput™m EBxinna. Jlenienue ¢ ocTaTKOM 1

105 CpaBHEHUS TSNIBIX YHCEIT TI0 MOJIYJII0 HATypaIbHOTO 1
qucua

106 'I'<OHTpS)JIBHa$I pabora o remam " Jlenmumoctp", 1

Jlunetinas QyHxms"

107 YpaBHEeHUs ¢ IBYMsI IEpEMEHHBIMU

108 Pemienue ypaBHEHUS ¢ ABYMsI IEPEMEHHBIMH 1

109 JluHeitHOe ypaBHEHHE C JBYMSI IEPEMCHHBIMU U €T0 1
rpaduk

110 [Toctpoenue rpadrka TUHEHHOTO YpaBHEHUS C 1
JIBYMsI IIEpEMEHHBIMA

111 Pemenue nuHeiHbIX ypaBHEHUH ¢ 2 IEPEMEHHBIMU B 1
IENbIX YUCIIaX

112 Pelenue 3a1a4 B IEIbIX YUCIAX 1

113 CucreMa JIMHEHHBIX YPaBHEHUM. 1

114 Fpa(bnqeczcoe pellIeHrne CUCTEMBI JIMHEHHBIX 1
ypaBHEHUU

115 Cnoco0 noIcCTaHOBKH 1

116 Pemienue cucreM crnocoO0M MOACTAHOBKHU 1

117 Crnioco0 ciioxeHust 1

118 [Tpumenenue crioco0a CI0KEHHs 1

119 Hcnonp3oBanue criocoda ClIoXKeHHs B cUcTeMax ¢ 2 1
NePEeMEHHBIMH
Pemenue cucrem TMHENHBIX YPaBHEHUN C IBYMS

120 MepEMEHHBIMH METOJIOM TTOJACTAHOBKU U METOIOM 1
CIIOKECHHS

121 YpakHeHus ¢ napaMeTpaMu 1

199 CucremMa IByX TUHEHHBIX YPaBHEHHH C ABYMS 1

MNEPEMCHHBIMU KaK MOACIIb peaHBHOfI CUTyalun




Penrtenue 3amad ¢ HOMOIIBIO CUCTEMEI JIMHEHHEBIX

123 g 1
ypaBHEHUU

124 Penienne TeKCTOBEIX 3a7a4 1

125 Penienne TeKCTOBEIX 3a7a4 1

126 KonTpomnpHas padora o Teme "CrucTeMbl TUHEHHBIX 1
ypaBHeHUI"

127 IToBTOpeHue u 06001IeHne. MHOTOWICHBI 1

128 [ToBTOopenue u 0606menne. CTeneHs ¢ 1
HaTypaJbHBIM MOKa3aTesieM
[ToBTOpenue u 0600meHne. OTHOUICHBI U

129 MHOrousieHsl. ToX/1eCTBEHHbIE TPEOOPA30BAHUS 1
anreOpanvecKux BhIpAKEHUN

130 HOBToperIe. Pemrenue 3amad ¢ moMoue0 1
ypaBHEHUU

131 HOBTOp?HI/IG 1 00o0meHne. GopMyITbI 1
COKPaIIEHHOTO YMHOKCHUS

132 [ToBTOpenue u 0600meHne. KoopauHatel u 1
rpadukmu.

133 HQBTOPeHHe u o0oOmeHue. JInneliHas GyHKIUS U 1
e€ CBOMCTBA

134 Hrorosast KOHTpoIbHas paboTa 1

135 HOBTE)pCHI/IG u 0606IHUGHI/IC. Pemenue cucrem 1
JUHCHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH

136 IToBTOpEHME. PGHIteI/IG 3a/1a4 COCTABJIEHUEM 1
CHUCTEMBbI YPaBHCHUM

OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 136




YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

Anrebpa. 7 kiacc: yriryOJIeHHBIH ypoBeHb:, yaeOHuk/ A.I'. Mep3sik ,
B.M. IlomsaxoB , Mocksa: IIpocsemenne,2022

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

Anrebpa. 7 kiacc: yriryOJIeHHBIN ypoBeHb:, yueOHuk/ A.I'. Mep3sik ,
B.M. IlonsaxoB , Mocksa: [Ipocsemienne,2022

Anrebpa. 7 kiacc. Meroauueckoe nocobue. Yriny0iaéunsiii ypoeHs. E.B. byniko
JlunakTuaecKkue MaTepuabl, yriayoieHHbld ypoBeHb / Mep3msak A. I, [Tononckuii B. b,
PabunoBud E. M. Anre6pa 7 ki., 2022

N PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubmuoTeka nudpoBoro oOpazoBaTEILHOTO KOHTEHTA
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