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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
MPOJOJDKEHNST O00pa3oBaHWsl ® JUIsl TOBCETHEBHOW O KW3HU. Pasputne vy
OOy4YaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanyecknux aoOCTpakiuii, crmoco0e OTpakeHHs] MAaTeMAaTHYeCKOW HayKou
SBJICHMMA W TPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJIMA MATEMaTUYECKOTO
MOJICJTMPOBAHUS B HAYYHOM IMO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAYYHOTO MUPOBO33PEHUS U KaUeCTB MBIILICHHUS, HEOOXOAUMBIX ISl afanTalliy B
coBpeMeHHOM Liu(ppoBoM ob1iecTBe. M3yuenue anredpel obecrieunBaeT pa3BUTHE
yMEHMsI Ha0nIoAaTh, CpaBHUBATh, HAaXOAWTh 3aKOHOMEPHOCTH, TpeOyer
KPUTHYHOCTH MBIIUICHUS, CTIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHU
JEHCTBUS, BBIBOJBI, (POPMYIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpsl
o0ecrneunBaeT pa3BUTHE JIOTHUECKOTO MBIIICHUS! 00YYAIOIINXCS: OHU HCTIONb3YIOT
JNEAYKTUBHBIE M HMHAYKTUBHBIE pacCyKIeHHUs, OO0O0OIIEHHME M KOHKPETU3ALMIO,
abctparupoBanue u aHajoruto. O0ydyeHue anreOpe HpeanoaraeT 3HaAUYUTEIbHBIHN
00BEM CaMOCTOSITETEHOM IEATEILHOCTH 00YJaIOIINXCsl, TOITOMY CaMOCTOSITEIIbHOE
pemieHrne 3amad  OOy4aloOUIMMUCS SBISETCA peamu3aluedl esTeTbHOCTHOTO
MpPUHIUIA O0yUeHHUS.

B cTpykrype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayO0naéHHOTo
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 U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcsi MPUXOAUTCS
JIOTHYECKH PacCy AaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 9TUM B TporpamMmy yueOHOro Kypca «Anredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOro
oOpa3oBaHHUS ¥  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIIUMHUCS  OCHOB
YHHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOH M CTPYKTYpHOMU
OCOOEHHOCTBbIO Y4YeOHOro Kypca «Anredpa» sBISETCS €ro HMHTETPUPOBAHHBIN
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 JJIsl IOBCEAHEBHOM
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 00IIeMy 00pa30BaHHUIO.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUs] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYXkarollel peanbHocTi. Ha ypoBHE OCHOBHOIO 00IIETO
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 oO0yueHus anreOpe BXOASIT TakxKe NajbHEHIee pa3BUTHE
AJITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO0, B YaCTHOCTH, JIJIsl OCBOCHUS Kypca
MH)OpPMATUKHA, M  OBJIAJCHHE  HABbIKAMU  JIEAYKTHUBHBIX  PACCYKICHUU.
[TpeoOpa3oBaHue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHUIO BOOOpaKEHMS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSl ONMCAHUS ¥ UCCIIEJOBAHUS pa3HOOOPA3HBIX POLIECCOB U ABJICHHUM B TPUPOJIE U
obmiecte. M3yueHue matepuasna cnocoOCTBYeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
WCIIOJIB30BaTh PA3JIMYHBIE BBIPAZUTEIBHBIE CPEICTBA SA3bIKA MAaTEMAaTHKH —
CJIIOBECHOT'O, CMMBOJHMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEICTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUIN3ALUU U KYJIbTYPHI.

VYrinyOnéHHsiit Kypc anreOpbl XapakTepu3yeTcsl U3y4YeHUEM JOTOIHUTEIbHOTO
TEOPETUUECKOIO amnmapaTa U CBA3aHHBIX C HUM METOJIOB pellieHus 3a1a4y. Anredpa
SIBJIIETCS SI3BIKOM JJIsI OTIMCAaHUsl OOBEKTOB UM 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM
MaTeMaTU4YecKoro MojenupoBaHus. [Ipu 3ToM camu OOBEKTHI MaTEMAaTHUYECKHX
YMO3aKJIIOUEHU W TMpPUHATbIE B anredpe npaBuwia UX KOHCTPYHPOBAHUSA
CocOOCTBYIOT (POPMUPOBAHUIO YMEHUI 0OOCHOBBIBATH U JOKA3bIBATH CYKICHUS,
pa3BUBAIOT MaTEMAaTUYECKYH0 HWHTYUIIMIO, KpPaTKO W HArJIHO pPacKpbIBAIOT
MEXaHU3M JIOTHYECKUX TTOCTPOSHUI M ydaT uX NpuMeHeHHto. TeM caMbIiM anredpa
3aHMMAeT OJHO M3 BEAyIIMX MeCT B (OPMHPOBAHMU HAYYHO-TEOPETUYECKOTO
MBIIIJICHUSI 00YYaIOIINXCS.

CornacHo yuyeOHOMYy IMiaHy B 7-9 Kkjaccax wu3ydaeTcsi Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIOYACT CIEAYIOLIME OCHOBHBIE Pa3/esibl COJCpPKAHUS:
«Uucna u BBIUKCIEHUS», «AJNTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DyHKLINM.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 404 yacos: B 7 kiiacce —
136 gacos (4 yaca B Hezento), B 8 kinacce — 136 yacos (4 yaca B Hefiento), B 9 kiiacce
— 132 yacoB (4 Jaca B HeZeINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsia v BbIYMCIEHUS

Pannonansubeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YucaaMy. YnciioBas mpsiMasi, MOJIyJIb YHCIIA.

CreneHb C HaTypaJbHBIM IOKa3aTeIeM M €€ CBOWCTBA. 3amuCh 4YHUClIa B
JECITUYHOW MO3ULIMOHHON CUCTEME CUHUCIICHUS.

Pemenne TekCTOBBIX 3a1ad apupMeTHIeCKUM criocodoM. Permenue 3agaq u3
peabHOM MPaKTUKKU HA YacTH, Ha APOOU, HA TIPOLIEHTHI, TPUMEHEHUE OTHOIICHHUH U
MPOTOPIMI IPH PEIlICHUH 3a/1a4, PEIICHHUE 3a/1a4 Ha JBUKEHUE, padoTy, TOKYIIKH,
HaJIOTH.

JlenmumocTs Leabix uyncelsl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble 4uciaa. UYETHble W HE4YETHbIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nOE€IMMOCTA CYMMBI U
MIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELICHUU 33/1a4 C MTPAKTUYECKUM COJICPKaHUEM.

HauGonpiuit o0mumii 1enuTens 1 HauMeHbIee o01ee KpaTHOE JIBYX YMCEN.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE ONIEPAIIMH HAJl OCTaTKAMHU.

AaredpanvyecKue BbIPpAKEHUSA

BrilpaxkeHne ¢ NEpEeMEHHBIMUA. 3HAUYEHUE BBIPAXKECHHUS C IEPEMEHHBIMMU.
[IpencraBiieHre 3aBUCUMOCTU MEXK]1y BETMYMHAMU B BUJI€ (POPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPe0OpPa30BaHUsl ANreOpanueCKUX BhIPAXKEHUH.
JloKa3aTenbCTBO TOXKIAECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHorousieH cTaHaapTHOro Bujaa. CTENeHb MHOTIOWICHA.
CnoxeHue, BHIYUTAHUE, YMHOXXEHUE U JIeJieHne MHoOrowieHoB. [IpeoOpa3oBanue
1[EJIOTO BhIpaXkeHus B MHOTOUJIeH. KOopHU MHOrOusIeHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaAPaT CYMMbI U KBAaJIpaT pa3HOCTU
JIBYX BBIp@XKEHHH, Ky0 CyMMBI W KyO pa3sHOCTH ABYX BBIPpAXEHUH, Pa3HOCTb
KBaJIpaTOB JABYX BBIPAYKCHUU, MPOU3BECHUE PA3HOCTH U CYMMBI JIByX BBIPAKEHUN,
CyMMa U Pa3HOCTh KyOOB JIBYX BBIPQYKCHHI.

Paznoxenue MHOTOWIEHAa HA MHOXKHUTENN. BeiHeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeTo1 TpyIIupOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHor. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIIBHOCTh ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YecKasi MOJAENb PEAIbHOW CUTYaIINH.



JIuneliHOE ypaBHEHME C OJHOM IEPEMEHHOWU. UMCIO KOpHEW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 334ad C IOMOIIBIO JIMHEMHBIX YPaBHEHUM.
JInneliHOE ypaBHEHME, COEpKaALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEHHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToA pelIeHUs CUCTEMbl JMHEWHBIX YypPAaBHEHHH C JABYMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMHU KaK MOJIEIIb PEAIBHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. UncnoBble IPOMEXKYTKHU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKocTH. [Ipumepsl rpadukoB, 3agaHHbIX (opMyaaMu. UTeHue
rpauKOB peasbHbIX 3aBUCUMOCTEN.

@DYHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXJy BenuunHamu. [loHarue QyHKuuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0xacTh
ornpeseneHus u 0oaacts 3HaueHui pyHkuuu. CriocoOsl 3a1anus GyHkuuu. ['padux
¢ynkiun. [loHATHS MakcMMyMa W MUHUMYMa, BO3pacTaHus MU yObIBaHUS Ha
IIPUMEPAX PEANBHBIX 3aBUCUMOCTEM.

Jluneininas Qynkuus, e€ cpoiictBa. I'padux nuneitHoM (QyHkuuu. I'padux
¢byuknuu y = |X|. Kycouno-3aganubie GyHKIIHN.



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

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl 110 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTH4YEeCKMX OCHOBaX (PyHKIHOHUPOBAHUS
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 ITPUHIMUIIOB B ACSATEIBHOCTH YYEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOoHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIHWMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€IOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYeCKON HaykuM Kak cdepbl UelI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUpPA, OBJIAJICHUEM HAaBBIKAMH HCCIIEI0BATEIBCKON A TENbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOTy YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, perysipHas ¢u3ndeckas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ IMpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMATUUECKUX 3HAHUM JIJISI pELICHUA 3a/1a4 B
00JIaCTH COXPAaHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECKUX TTPOOJIeM U IMyTel UX PEIIeHuUs;

8) ajanranum K M3MEHAKIIMMCH YCJOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JIOJIeH, MPUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIMU U3 OTbITA IPYTHX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe 0CBOEHUS MpPOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocsi Oyayt chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYISATHUBHBIMA JEHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIUBAThH CYIIECTBCHHBIN MPU3HAK KIIACcCU(DUKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



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

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

JieNnaTh BBIBOJBI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIIOUEHUH 0 aHAJIOTHH;

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

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

ba3oBble uccienoBareibckue 1eiCTBUS:

UCIIONb30BaTh BOMPOCHI KakK MCCIEAOBATEIBCKUNA WHCTPYMEHT MO3HAHMS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (hOpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHECHUE;

IPOBOJAUTHL IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3yJIbTaTOB, BHIBOJAOB U 0000IIECHUIA;

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

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTh HMHGOPMAIWH, JaHHBIX,
HEOOXOMMBIX JIJISl pEIICHHs 3a/1a4H,

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

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

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU MO KPUTEPHUSIM, MPEII0KEHHBIM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.



KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUSA

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKIACHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSICHGHHWS [0 XOAy pCEIIeHUS 3aaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yIbTar;

B XOJIe¢ OOCYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
mpoOJeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUs, COMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMU APYTUX YYIaCTHUKOB
uanora, oOHapy)KUBaTh pa3IMuue W CXOJICTBO IMO3UIIMK, B KOPPEKTHOH (opme
dbopMyITMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MIPEACTABIIATh PE3yJbTAThl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS ¢ Yy4ETOM 3aaad
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIUTOpHUH;

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHUIYaIbHOU
paboOThl TPU peIICHWH YYEOHBIX MaTEeMaTHYCCKUX 3aaad, NPUHUMATh IIeJhb
COBMECTHOW JEATEIBHOCTH, TUIAHUPOBATh OPTAaHU3AIUI0 COBMECTHOH paboTHI,
pacnpenemnsaTh BUILI padOT, JOTOBAapHBATHCS, OOCYXKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax padoThl (0OCykaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U MHBIC); BBITIOJHATH CBOIO YaCTh Pa0OTHI i KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTUMHU WICHAMU KOMaH/bI, OIICHUBATh KA9eCTBO pe3yJbTaTa
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yJbTaT 1Mo KpUTEPHUsIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

BBISIBJIATH MPOOJIEMBI JJIsl PEIIeHUs] B JKU3HEHHBIX M YUYEOHBIX CHUTYaIUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PEIIeHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (WU €ro
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCI PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
peuieHuil ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3ynbTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHBALIMH U peIIeKCUH;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 33]1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEOCTIKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHU TPU U3yYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAJIBHYIO OLIEHKY PEIICHUs 3a/1a4H.

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.

[ToHrMaTh U OOBICHATH CMBICIT TTO3UITMOHHOM 3aIUCH HATYPaJbHOIO YHCIA.

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHATLHBIC YHCTIA.

BrITIONTHAT, coYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu()METHUCCKHEC
JEHCTBUS C PAIIMOHATHLHBIMU YHCIIAMH, UCTIOJIb30BaTh CBOMCTBA YHCE M MPaBHUJIa
JIEUCTBUI, TPUEMBI PALIMOHAJIBHBIX BHIYMCIICHUH.

BBIMOTHATE NIEHUCTBUS CO CTEIICHSAMHU C HaTYpaJIbHBIMU ITOKA3aTEIISIMHU.

HaxonuTh 3Ha4YeHHS] YHUCIOBBIX BBIPAKCHHM, COIEPIKAIIUX pPAIMOHATLHBIC
Yucia W CTENCHH C HATypalbHBIM IIOKa3aTeleM, NPHMEHSITh Pa3sHOOOpa3HbIC
CrIoCOOBI ¥ TPUEMBI BBIUMCIICHUSI, COCTABIIATh U OLICHUBATH YKMCIIOBBIC BHIPAKCHUS
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 YHMCIIOBBIX BRIPQKCHHM, B TOM YHCJIE MPU PEIICHUN PAKTHICCKUX 3a1ad.

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

Pemate mpakTHKO-OPHMEHTHPOBAHHBIC 3aJa4M, CBSI3aHHBIC C OTHOIICHUEM
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 TETUMOCTH CYMMBI U TIPOU3BEIACHUS TEITBIX YHUCEIT.

PacknaapiBaTh HA MHOKUTEIIM HATYpaJbHbIC YUCIIA.

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

Haxonute HamOONbBIIMI OOIMMIA ACIUTETh W HAWMEHBINEE OO0Iee 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 TEPMUHOIOTHIO U CUMBOJIUKY, TPUMEHSITH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

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

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

MHoOrouneHsl.

BrInonHITh mpeobpa3oBaHus 1IEIOT0 BHIPAXKEHUS B MHOTOWIEH TPUBEIACHUEM
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 nvHENHBIE ypaBHEHHS C OJHOW IEPEMEHHOW, NPUMEHSS MHpPaBHIIA
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 TUIOCKOCTH 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.

CocTaBnaTh M peuiath JHWHEHHOE 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
BEJIMYMHAMHU: CKOPOCTh, BpPEMs, PAcCCTOSHUE, II€HA, KOJMYECTBO, 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).

Hcnonp3oBath rpaduku A UCCIAEAOBAHUS MTPOIIECCOB U 3aBUCHMOCTEH, TpH
peleHny 3a7a4 U3 APYyrux y4eOHbIX MPEeIMETOB U PEAIbHOM KU3HH.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanyecTBO YyacosB
/ H KoanuecTBO 4acoB B ®PII I
n/n anMeHOBaHMe Pa3/1e/ioB U TeM POrpaMMbl (+KOHCTPYKTOP) puMevyaHue
Bcero| KP | IIP |Bcero| KP | IIP
1 U CJIA 1 BBIUNCJIEHU . PanimonanbHbIe uncia 5 11 1
(moBTOpEHUE)
o | ®@YHKLIUMU. Koopaunats! u rpaduxy. OyHKIUU 16 1 1 17 1
3 AJI'EBPAMYECKUE BbIPAXKEHU . Boipaxenus ¢ 9 1 7
[epeMeHHBIMU
UICJIA 1 BBIYMCIIEHM . Crenens ¢ HaTypajlbHBIM B ®PII tema n.5.
4 |mokaszareneMm 10 1 6 J/loOGaBiieHa MPOIEICBTUYCCKHIA CTETICHD
C IIEJILIM ITOKa3aTeleM
5 VPABHEHUS 1 CUCTEMbI YPABHEHUM. 10 1 10 1 B OPII Tema 11.4.
JInHeHbIE ypaBHEHUS
6 [AJITEBPAMYECKHE BBIPAXXEHMS. MHorouneHs 23 1 1 23 1
T AJITEBPAMYECKUE BBIPAXKEHUSA. ®opmynb 16 1 14 1
COKpPAIIEHHOTO YMHOXEHUS
8 [UMCJIA U BBIYUCJIEHUA. JlenumocTh 10 1 10
0 [®OYHKIUMU. Jluneitnas GyHKIms 14 1 16 1
10 VPABHEHUS U CUCTEMbI YPABHEHUIA. 1 1 14 1
CucTtembl TUHEHHBIX YpaBHEHUN
11 [[loBTOpEHHE, 0600IIEHNE, CHCTEMATH3ALUS 3HAHUH 8 1 8 1
OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME | 136 | 10 2 136 8 0




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Kosau4yecTBo 4acoB DJIeKTPOHHbIE
uudposbie
Ne i/m Tema ypoka KonTpoJbHbIe
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypchl
1 Apudmerndeckue 1eHCTBUS C LIETbIMU YUCIIaAMHU.
3HAKOMCTBO CO CTaHIapTHBIM BUJAaM YUCIIa
2 Apudmerndeckue 1eHCTBHSI ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JpOOIMU
3 Enunune usmepenus. llepesoa U3 oqHUX equHMULL
WU3MEPEHMS B IpYyTrHe
Beipaxenus. YpoleHue BEIpaKEeHUN
S Haxo’xneHne Hen3BeCTHbIX KOMIIOHEHTOB BbIPaXKEHUI
5 Pemenue 3agau Ha nBukenne. Haxoxnenue cpeanen
CKOPOCTH.
7 KoopauHara TOYKH Ha IPSIMOIA.
8 Monyns. Monyine yncia, reoMeTpudecKasl HHTepIpeTanus
MOyJIs
9 Yucnosble NpoMEXYTKU. PaccTosiHue MEXy 1BYMS
TOYKaMU KOOPAMHATHOU IIPSIMOM
10 [IpstmoyronbHast cuctema KoopauHat. Abcuncca 1
OpAMHATa TOYKH Ha KOOPAMHATHOM IJIOCKOCTH.
11 [TocTpoenue Touek no koopauHaraMm. OnpeneneHue
KOOpJMHAT TOYKH.
12 CuMMeTpHs Ha KOOPIAUHATHOMN INIOCKOCTH
13 KoopauHatel cepeinHbl OTpe3Ka
14 Urpsl ¢ KOOpAUHATAMHE




[IpaxTuueckas padora «IIpssmoyronpHas (aekapToBa)

15 crcTeMa KOOPAMHAT Ha IUIOCKOCTH» .

16 I'paduku 3aBUCHMOCTEH

17 Yrenue rpaMKoB peabHBIX 3aBUCHMOCTEH.

18 [Tpumeps! rpadukos, 3anaHHbIX Gpopmynamu. [loctpoenus 1
rpaduka mo TouKkam

19 [Tonstue hynkuuu. CriocoOwl 3aaaHus QYHKIIUHA

20 3HaKOMCTBO CO CBOMCTBaMHU (DYHKIIMI

21 OyHKIHS KaK MaTeMaTHYeCKas MOJIEIb PEabHOTO 1
npouecca. ['paduku JBIKEHUS B CKOPOCTH

22 KontponpHas paboTa no reme: « DyHKINU: KOOPAUHATHI U 1
rpaduKm

23 TeKcTOBBIC 337291 1

24 [IpakTHKyM 110 PELICHUIO TEKCTOBBIX 33]a4 1
apupMeTUYECKUM CI0COOOM

25 [ToBTOpEHUE: 3aKOHBI ApUPMETUUECKUX IEHCTBUI 1

26 YHCITOBBIE BBIPAKEHUSI 1

27 BBenenue nepemenHnoil. JleiicTBusi ¢ OyKBEHHBIMU 1
BBIpaXeHUSIMH. [IprBeieHne MOT0OOHBIX CllaraeMbIX

28 ByKBEHHbIE BBIPAXKEHHS 1

29 3aBUCHMOCTh MEX/y BEIMUMHAMU. BBIUUCICHNUE 110 1
dopmymnam

30 PelieHne NpaKTHYECKHUX 33719 1

31 KonTponbHas pabota no teme: «Anredpandeckue 1
BBIPAXKCHUS: BhIpakeHUsI ¢ IepeMeHHBIMIY

32 [TonsiTHE CTENEeHN C HATYpaIbHBIM ITOKa3aTesIeM 1

33 [IpousBeeHNE CTENEHEH C OIMHAKOBBIM OCHOBAHUEM. 1
YacTHoe cTeneHel ¢ OJJMHaKOBBIM OCHOBaHUEM

34 Bo3BeneHue CTernenu B cTeneHb 1




35

Crenens yacTHOTO. CTEIIEHD IIPONU3BCACHUSA

3amnucek Ynucia B JeCITUYHON ITO3UIIMOHHON CUCTEME

36
curciaeHus. CTaHIapTHBIN BUJ YUCIIA
OmnpeneneHne CTENEHU C HYJIEBbIM I10Ka3aTeIeM.

37 OnpeneneHne CTENEHU € LENbIM OTPULIATEIbHBIM
II0Ka3aTesIeM

38 CBOliCTBa CTENIEHHU C LEJIBIM I10KA3aTEIEM

39 CBolicTBa CTENEHHU C LENIBIM NToKa3aTeneM. CTaHnapTHBIN
BU/J| UKCIa

40 O6o0061enne marepuaia 1o reme «CTeneHb»

41 Kourposnsnas pa6ora o teme: «CTeneHny

42 JInnelinbie ypaBHeHus. Kopenb ypaBHeHus. PaBHOCWIBHBIN
epexo.

43 PaBHOCUNBbHOCTE ypaBHEHUH. CBOWMCTBA ypaBHEHUH C
OJHOU NEPEMEHHOM.

a4 [IpakTHKyM MO PEIIEHUIO TUHEHHBIX YPABHEHUH C OJJHON
IIEpEMEHHOMN

45 JIuneiinble ypaBHEHMSI C TapaMETPOM

46 JIuneliHOE ypaBHEHHE, COAEPIKALIEE 3HAK MOLYJIS

47 YpaBHEHME KaK MaTEMATUYECKAsI MOJIENb PealbHON
cutyauuu. Pemenue 3anaud

48 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO JINHEHHBIX
YpaBHEHUM.

49 [IpakTukyMm 1O pemIeHNI0 TEKCTOBBIX 3a/1a4

50 O060011eHIe N3YYEHHOTO MaTepuaa o Teme: «Y paBHEHHUs
Y CUCTEMBI YpaBHEHH: JINHENHbIE ypaBHEHUS»

51 KonTponbHas pabota no teme: «YpaBHEHUS U CUCTEMBbI
ypaBHeHuUl: JInHEHHbIE YpaBHEHUS»

52 [TonsTne ogowieHa. OIHOYJIEH CTaHAAPTHOTO BUJA.

Crenedn OqHOYIIEHA




JlelicTBUA C OTHOWIEHAMH: YMHOKEHUE OJHOWICHOB,

53
BO3BEJICHUE OJHOWICHA B CTCIICHb

54 JleiicTBYs ¢ ONHOWIECHAMU: IE€JICHUE OAHOWICHA Ha
OJIHOYJIEH

55 TTonoOubIe ogHOWIEHBI. CIIOKEHUE U BEIYUTAHUE
HOJOOHBIX OJIHOUYJIEHOB

56 [TonsiTne MHOTO4IEHa. MHOTO4JIEH CTaHJAPTHOIO BUIA
CrerneHnp MHOTOUJIEHA

57 [IpuBenenne MHOrOUIEHA K CTAHJAPTHOMY BUJY.
Boluncnenue 3HaueHNs MHOTOWIEeHa
Pewmenne ynpaxxuenuii no reme «lIpuBeaenne MHOro4IeHa

58 K CTaHAApTHOMY BUAY. BriuucneHnue 3HaueHus
MHOTOUJIEHA)

59 CroxeHue ¥ BBIMUTaHUE MHOTOYJIEHOB

60 Pemenue ynpaxuenuit no reme «Cia0XKeHUE U BBIYUTAHNE
MHOTOYJICHOBY

61 YMHOKEHHE OJTHOYJIEHA HA MHOTOUJIEH

62 Pemenne ynpakHeHuil o Teme «Y MHOKEHUE OJHOWICHA
Ha MHOT'OUWJIEH»

63 [TepeMHOXEHHE MHOTOUJIEHOB

64 Pewenne ynpaxxuenuii no reme «llepemHoxenue
MHOTOYJICHOBY

65 [IpakTuueckas padota «/leiicTBUs ¢ MHOTOUJIEHAMU

66 BrelHECeHHE OHOWIEHA 32 CKOOKHU

67 Pemenne ynpaxxuenuii no reMe «BpiHECEHME OTHOWIEHA 3a
CKOOKM»

63 Crioco0bI pa3inoKeHuss MHOTOYJICHOB HA MHOMKHUTENH.
Cnoco0oM rpynnupoBKH

69 Pemenne ynpaxuenuii no teme «Croco0bl pa3inoxKeHHs

MHOTOYJICHOB Ha MHOKUTENH. CIOCOOOM TpYIITUPOBKI




ToxnectBo. ToxxnecTBeHHbIE TIPe0Opa30BaHU

70
anredpandyeckux BbIpakeHuM. Jloka3aTeiabCTBO TOKIECTB

71 Pemienue ynpaxxnenuii no reme «JlokazareabcTBo
TOXIECTB»

72 Jlenenne MHOTOUYJIEHOB

73 O06001IeHre N3y4eHHOTO MaTepralia 1o TeMe:
«Anrebpanydeckue BeIpakeHHs:: MHOTOUWICH

74 KonTponpHast pabota o Teme: «Anredpandeckue
BbIpaXEHUS: MHOTOUJICH)»

75 KBazpat cymMmmbl U KBagpat pa3HOCTU JBYX BBIPAKCHHIA

76 Brigenenue moaHOTo KBajgpaTa

77 Pemenue ynpaxuenuii mo reme «KBaapar cymmbl U
KBaJ[paT Pa3HOCTH JIBYX BBIPQKEHUII»

78 KBagpar cyMMBI ¥ pa3HOCTH HECKOJIBKUX BBIPAKEHUN

79 Ky0 cyMMBI 1 Ky0 pa3HOCTHU JABYX BbIpa)KEHUH

80 Pa3HOCTH KBaJPaTOB JBYX BBIPAKEHUI

81 Pemenne ynpaxuenuit no reme «Pa3HOCTb KBaJIpaToOB IBYX
BBIPKECHUI»

82 CyMMa ¥ pa3HOCTh KyOOB JIBYX BBIPOKEHHH

83 CymMa U pa3HOCTh N-X CTEMeHel

84 Pemienue ynpaxuennit no reme «®opMysibl COKpaIIEHHOTO
YMHOXKEHUS»

85 [Tpumenenne popmys COKpaIEHHOTO YMHOKEHUS IS
YIIPOIICHHS BEIYUCIICHUI

86 [Tpumenenne popmys COKpaIEHHOTO YMHOKEHUS IS
peueHus: ypaBHEHU I

g7 Pemenue 3aganuii mo teme «lIpumenenue dhopmyn
COKPAIIEHHOT'O YMHOKEHUSI»

88 Pemienne 3amad MOBBIMIEHHON CII0KHOCTH




O6006menne marepuana 1o reme: «PopMyIbl

89 1
COKPAILIEHHOI'O YMHOKEHUSI»

90 KoHnTtpoinbHast pabota o teme: "dopmyiibl COKpAIIEeHHOTO 1
YMHOXKEHUS
Jenumocts nensix uncen. Coiictsa genuMocty. [IpuzHaku

91 1
menuMmoctr Ha 2,4, 8,5,3,6,9, 10, 11

92 ITpocteie u coctaBHble yncia. OCHOBHas TeopeMa 1
apuMeTHKH.

93 Pemienue 3a1a4 Ha 1eIMMOCTD

94 YETHBIE M HEUYETHBIE YUCTIa

05 [Ipu3HaKK JEMTUMOCTH CYMMBI H TPOU3BEACHUS IIEITBIX 1
yuces PU PeLIeHUH 3a1a4
Henenue ¢ ocratkoM. Haubonbumii oOumii aenurens u

96 HanMMeHbLIEe 00IIee KPATHOE JABYX YHMCENL. AIITOPUTM 1
EBxnnna.

97 CrnoxeHue ¥ BBIYUTaHHE OCTATKOB. Y MHO)KEHHE OCTATKOB 1

98 CpaBHEHUSI [EJBIX YUCEIT TI0 MOJLYJII0 HATYPAILHOTO YKCIIa 1

99 Pemenune ynpaxhenuit no reme «JleaeHue ¢ octaTkom» 1

100 KonTtponpsHast pabora no Teme «Uncia u BEIYUCICHHUSL. 1
JIeTuMOCTB»

101 [IpsiMast IPOTIOPIIMOHATBLHOCTD U €€ TpaduK 1

102 Pemrenue 3a1au o teme «lIpsiMast mpornopruOHaNbHOCTD U 1
ee rpadux»

103 Jluneitnast pynkuus, e€ coiictsa. I'papuk auHeHON 1
byHKIIUN

104 Pemenue 3ama4 o teme «JIunelinas QyHKIMI»

105 OcCHOBHOE CBOWMCTBO JTMHEHHOW (HyHKIIMU

106 Jluneiinas QyHKIMs, rpaduK KOTOPOIl MPOXOAUT Yepe3 IBe 1
3aJJaHHbIE TOYKU

107 BsaumHoe pacrosiokeHue rpadukoB JTHHEHHBIX QYHKIHHI 1




108 JIuHeiHbIe GYHKIMH ¢ TapaMeTpaMH 1

109 ®yukiys Y = | X |, ee cBoiicTBa 1 rpaduk 1

110 Peuienue npakTuyeckux 3agad 1

111 KycouHo-nuueitnbie QyHKInHI 1

112 Pelienye npakTUUECKHX 3a1a4 1

113 O060011eHIE N3YYEHHOTO MaTepraia o teme: «DyHKIHH. 1
Jluneitnas pyHKIMS»

114 KontponbsHas padota no reme: «Dynkuun. JInHeliHast 1
GYHKITUS

115 JIuHeWHOE ypaBHEHHUE C IBYMS [IEPEMEHHBIMH 1

116 I'pacduk nuHEWHOTO YpaBHEHHUS C ABYMSI IEPEMEHHBIMH 1

117 [ToHsATHE CUCTEMBI JIMHEWHBIX YPABHEHUH 1

118 I'pacdmueckuii METO/ peIICHHs CUCTEMBI JIMHEHHBIX 1
yYpPaBHEHUIA C IByMs TIEPEMEHHBIMHU

119 Merto/ CIOKEHUS IS peIIeHHs CHCTEM JIMHEHHBIX 1
ypaBHEHUH

120 Pemrenne cucreM TMHEHHBIX YPaBHEHUN METOIOM 1
CITO)KCHHUS

121 MeTo/1 TOICTAaHOBKH ISl PEILICHUS] CUCTEM JIMHEWHBIX 1
ypaBHEHUH

122 Pemenne cucreM TMHEHHBIX YPaBHEHUN METOIOM 1
HOZICTAHOBKH

123 Pemrenne 3a1a4 npu MOMOIIY CUCTEM JTMHEHHBIX 1
ypaBHEHUIA: 3a/a4u Ha BIKCHHE

124 Pemrenne 3a1a4 npu MOMOIIY CUCTEM JIMHEHHBIX 1
ypaBHEHUIi: 3a]ja4k Ha PaCTBOPHI, CMECH M CILIABbI

125 Pemienne npukiagHbeIxX 3a1a4 1

126 Pemenne mpumepoB u 3aad mo Teme «CUCTEMBI IMHEWHBIX 1

ypaBHEHU I




O060061eHre N3y4eHHOTO MaTepuana 1o teme: «Cucrema

127 . . 1
JMHEMHBIX YPaBHEHUN»
128 KoHnTtposbHas padota mo teme: "CucreMa JTUHEHHBIX 1 1
ypaBHeHHUI"
129 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJOB Kypca 7 1
Kjacca, 0000IIeHre 3HAHUH
130 [ToAroToBKa K HTOrOBOM KOHTPOIBHOM paboTe
131 Wrorosas koHTpOIBbHAS paboTa 1
132 [ToBropenue. @yHKIUU: KOOPAUHATHI U IPaUKH. 1
Jlunetinas QyHKIUSA
133 [ToBropenue. Beipaxkenus ¢ nepeMeHHbIMH. CTENEHb. 1
134 IToBTOpenue. OqHOWIEHBI U MHOTOWIEHBL. POpMyIIBI 1
COKpAILEHHOI'O0 YMHOXEHUS
135 [ToBTOpEHME. YpaBHEHUS U CUCTEMBI YPABHEHU: 1
JIuneiinble ypaBHeHMs. CUCTEMBI JINHEWHBIX YpaBHEHUN
136 IToBTropenue. Uncna u BeIYUCIeHUs. J[eIUMOCTh 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

o A.I'. Mepsnax, B.b. [lononcxui, E.M. Pabunosuu. Anrebpa 7 kiacc.:
y4aeOHHUK /111 00111e00pa3oBaTeNbHbIX yupexaenuii — M.: [Ipocsemenue, 2017

e [O.H Maxkapviues, HI. Munowk, K.H. Hewxos, C.b. Cysoposa.
Anrebpa.7 kmacc: y4eOHUK IS 0OIIe00pa3oBaTeNbHBIX YUPESKICHUN — M.:
IIpocsemenue, 2017

o /lyonuyein FO. II. Anrebpa, 7 xiu.. Tematudeckue Tecthl/ FO.IL
HNynauneid, B.JI.Kponrays — M.: [Ipocsemienue, 2011

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

o JKoxoe B.U. Ypoku anreOpsl B7 kiacce: kHUra st yuurtens / JKoxos
B.N., KpaitueBa JI.b —M.: [Ipocsenienue, 2011

o 3gasuu JIL.U. Anre6pa. Jlunaktudeckue marepuainbl. 7 kiacc / JI.B.
3BaBuy, JI.B. Ky3nemnona, C.b. CyBoposa. — 17-e uza. — M.: IIpocsenienue, 2012

o JKypaenes C.I'. KOHTpOJIbHBIE U CAMOCTOSITEIbHBIE PA0OTHI 10 anredpe
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* OtkpsITas mkosa https://2035school.ru/

* Mos mkosa https://myschool.edu.ru/

* Pemry BIIP https://math7-vpr.sdamgia.ru/
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