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HOACHUTEJBHASA 3AIINCKA

Anrebpa sBISETCS OJHMM M3 OMNOPHBIX KYPCOB OCHOBHOIO OOILEro
0o0Opa3oBaHus: OHA 00ECIEUMBACT N3YUYCHHUE IPYTUX JTUCLUILIAH, KAK €CTECTBEHHO-
HAY4YHOTO, TaK M TYMAHUTAPHOTO LMKIOB, €& OCBOEHME HEOOXOAUMO Jis
IPOAOJDKEHUS 00pa30BaHUsI U B IOBCEAHEBHOM sku3HU. PazButue y oOydarommxcs
HAYYHbIX TPEJCTABACHUNA O TPOUCXOXKACHUM W CYHIHOCTH aJire0panyecKux
abcTpakuuii, cnocode OTPAKEHUs MATEMATHYECKONH HAyKO# SBJIEHUI U TPOLECCOB
B MpHUpPOJIE U OOLIECTBE, POJAM MATEMaTHYECKOrO MOJCIMPOBAHUS B HAyUYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
¥ KQUeCTB MBIILICHUS, HEOOXOIUMBIX Ui aJanTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3yueHne anreOpbl 00ECIEUMBAET PA3BUTUE YMEHHs HaOJFOIATh,
CpPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTHUUYHOCTU MBIIICHUS,
CMOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEHCTBHMSI U BBIBOJbI,
(dbopMynupoBarh yTREpKACHUSA. OCBOCHUE Kypca anreOpbl 00€CIeUnBacT Pa3BUTHE
JIOTMYECKOTO MBIUUIEHUS OOYYaIOIMXCA: OHW MCHOJBb3YIOT JEAYKTUBHBIE W
WHAYKTUBHBIE PACCYKIEHUS, 0000IEHNE U KOHKPETU3ALMIO, Aa0CTParupoBaHuE U
ananoruto.  OOyyeHue  anareOpe  MpeanojiaracT  3HAYUTEIBHBIM  00BEM
CaMOCTOSITENTbHON ~ ACATENBHOCTH OOYYaIOUIMXCS, MO3TOMY CaMOCTOSITEbHOE
pelLIeHUE 3aa4 SBJISETCS pean3alueit NeITeNbHOCTHOrO MPUHIIUMA 00YUEHMUSI.

B crpykrype mporpaMmbel y4eOHOro Kypca «Anredpa» aas OCHOBHOTO
o01iero oOpa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJCPIKATENbHO-METOANYECKIE
nvHuK: «Yucaa U BRIUUCIIEHUSY, « ANreOpandyecKkue BhIPAKEHUS», « YPaBHEHUS U
HEpaBEHCTBA», «DyHKuum». Kaknmas M3 3TUX COAEP>KATETbHO-METOAMUECKUX
JIMHUA Pa3BUBACTCS HA MPOTHKEHUM TPEX JIET U3YUYCHHUS Kypca, B3AUMOJEHCTBYS €
JAPYTUMH €ro JIMHUSAMHU. B Xoae u3yueHus yueOHOro kKypca oOydarouiumcs
OPUXOAUTCS JIOTUUECKH PACCYKAaTh, MCIMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBA3M ¢ 3TUM B mporpamMMmy yuyeOHOro kypca «AnreOpa» BKIHOUEHBI
HEKOTOpPbIE€ OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zjeiax
MaTEMaTHYECKOTO 00Pa30BaHMs U CIOCOOCTBYIOIIME OBIIAJICHUIO O0YYArOIIUMUCS
OCHOB  YHUBEPCAIBHOIO  MaTeMaTruieckoro s3bika. ConepkarenbHOW U
CTPYKTYPHOH OCOOEHHOCTBIO yueOHOTrO Kypca «ANredpa» SBISETCS €ro
MHTETPAPOBAHHBINA XapaKTep.

Conepxxanuie JUHUM «YUCIa W BBIYMCIACHUS» CIYXKUT OCHOBOH JUIs
JaJIbHEHIIIEr0 M3YUYE€HUs MATEMATUKK, CIOCOOCTBYET PA3BUTHIO Y OOYYAIOLIUXCS
JIOTMYECKOTO MBIIIIEHUS, (JOPMUPOBAHUIO YMEHUSI TIOJB30BATHCS AJITOPUTMAMHU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TOBCEAHEBHOM
JKU3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO OOMIEro 0Opa3oBaHUs
CBSI3aHO C PALUMOHAIBHBIMM W WPPALMOHAIBHBIMU YUCJIaMHU, (POPMHUPOBAHUEM



MPEACTABICHAN O JEHCTBUTEIBHOM 4YMCIE. 3aBEPLICHUE OCBOCHUS YHMCIIOBOR
JIMHUM OTHECEHO K CPeAHEMY 0011eMy 00pa30BaHHUIO.

Conepsxanue AByX aareOpandyeckux JIMHAM — « AIreOpaniyeCcKue BoIPasKEHUSD»
U «YPaBHEHHSI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHMIO Yy OOYYAROLIMXCS
MaTeMaTHYECKOrO anmnapara, HeOOXOAMMOro JUlsl PEIIEHUsS 3aJa4 MaTEMaTHKH,
CMEXKHBIX TMPEAMETOB W TNPAKTUKO-OPUEHTHUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOro 00miero o0pa3oBaHusl Y4YeOHBIA MaTepuan TPYNIUPYETCS BOKPYD
PALMOHAIBHBIX BBIPAKEHUN. ANredpa AEMOHCTPUPYET 3HAYCHUE MATEMATHKK Kak
A3bIKa JUIsl TOCTPOEHUS MAaTEMATHYECKUX MOJCICH, OMUCaHUs MNPOLECCOB W
ABJICHUH pealbHOro Mupa. B 3amaum oOyueHHs anreOpe BXOIAT TaKKe
JAJIbHEHIIEe PA3BUTHE  AJTOPUTMHUYECKOTO  MBILLIEHUS, HEOOXOAUMOro, B
YACTHOCTH, JJsi OCBOEHMS Kypca WH(OPMATUKHA, M OBJIAJICHUE HABBIKAMU
JEeTyKTUBHBIX paccyxacHui. [IpeoOpa3oBanne CUMBOIBHBIX (OPM CIOCOOCTBYET
PA3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MATEMAaTUHYECKOMY TBOPYECTRY.

Conepsxanue QyHKIMOHAIBHO-TPAPUUECCKON JTMHUK HALEIEHO HA MOy YCHUE
O0Oy4YaroIMMUCS 3HAHUH O (PYHKIUIX KaK BKHCHUIICH MaTEeMaTUYECKON MOJEIH
JUTS OTIMCAHUSI U UCCIIEAOBAHUS Pa3HOOOpAa3HbIX MPOLIECCOB U SIBJICHUI B MPUPOJIE
u olwmecTBe. M3ydueHne marepuana CrnocOOCTBYET PA3BUTHIO Yy OOYyYArOLIMXCS
YMEHHMSI UCMOIb30BaTh PA3JIMUHBIE BEIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMATHKK —
CIIOBECHBIC, CHUMBOJIMYECKUE, TpaMUecKre, BHOCUT BKIaA B (POPMHpPOBAHHE
NPEJCTABICHUI O POJIM MATEMATUKU B PA3BUTUM LIMBUIM3AIMU U KYJIBTYPHI.

CornacHo yueOHOMY MmjaHy B 7-9 knaccax wu3ydaeTcss Y4YeOHBIH Kype
«AnreOpa», KOTOPBIA BKIIFOYAET CICAYIOIIME OCHOBHBIC Pa3fciibl COACPKAHUS:
«Yucna W BBIUMCICHUS», «ANTeOpauecKUe BBIPAKEHUS», «YPABHEHUS U
HEPABEHCTBA», « DYHKIIUNY.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 yaca (3 vaca B Henento), B 8 kimacce — 102 vaca (3 yaca B HEAEn0), B 9
kiacce — 102 yaca (3 yaca B HEZIEIIO).



COAEPKAHUE OBYYEHUA
7 KIIACC

Yucnaa v BBIYUCTCHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIE, MEPEXO] OT OJHOW (POpPMBI 3amuch
apobeit Kk aApyrod. [loHsATME panuOHAIBHOIO YHCIA, 3aluCh, CPABHEHUE,
YIOPSAOUYMBAHUE  PALMOHAIBHBIX — uYucell.  ApudMeTruyeckue JeHCTBUS €
panvoHaNbHBIMU YKCIIaMU. PellieHne 3a1ad U3 peajbHON MPAKTUKU HA 4acTH, Ha
poou.

CreneHb ¢ HaTypalbHBIM [OKa3aTeNieM: ONPEACIICHUE, MPeoOpa3oBaHKE
BBIPAKEHUI HA OCHOBE OMPEICIEHHS, 3aniCh OoNbmKX uucel. [[poueHTsl, 3anuce
OPOLEHTOB B BUAC ApoOHM W ApoOM B BHIE MPOLEHTOB. TpHU OCHOBHBIE 337a4M Ha
IPOLICHTHI, PELIEHUE 3a0a4 U3 PEATbHON NPAKTHKY.

IIpuMeHeHEe TPU3HAKOB  JACIMMOCTH, pa3JIOKEHHWE Ha  MHOMKHUTENH
HATyPaJIbHBIX YHCEIL

PeanbHble  3aBUCMMOCTH, B TOM  4YHMCIE T@psMas ©  oOparHas
PONOPLHAOHAIBHOCTH.

AnredpanvecKkue BbIPpAKEHHS

IlepeMeHHBIE, YNCITOBOE 3HAYECHUE BBIPAKEHUSA C IIEPEMEHHOMN. JloMyCTUMBIE
3HAYECHUS NEpeMEHHbIX. [IpencraBieHme 3aBUCUMOCTH MEKIY BEJIMYAHAME B BHJIE
(dopmynel. Berancnenus no gpopmynam. [IpeoOpazoBaHrie OyKBEHHBIX BBIPAKEHUA,
TOKJIECTBEHHO PAaBHBIC BBIPAKEHUS, TMpaBHiaa NOpeoOpa3oBaHUss CYMM U
NPOU3BEICHUH, MPABUIIA PACKPBITHS CKOOOK ¥ MPUBEICHUS MOJOOHBIX ClIaracMbIX.

CBOJiCTBA CTENEHM C HATYPAJIBHBIM TTOKA3aATEIEM.

OpHounensl U MHOTOUYNIEHBL. CTeneHb MHOrowieHa. ClosKeHHE, BBIYUTAHUE,
VMHOKEHHE MHOTOWICHOB. DOpMyJIBl COKPAIEHHOIO YMHOXKEHHS. KBaapar
CYMMbI M KBaApar pasHocTH. DopMyna pasHOCTH KBaaparoB. PasznokeHue
MHOI'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

YpaBHEHHE, KOPEHb YPAaBHEHUS, TMpaBuia MNpeoOpa3oBaHUs YyPaBHEHMS,
PABHOCUJILHOCTH YPaBHECHUM.

JluHeliHOEe ypaBHEHHE € OOHON NEPEMEHHOW, YMCIIO KOPHEH JIMHEWHOIO
VPABHEHUS, PELICHUE JIMHEWHBIX ypaBHEHU. COCTABJICHHME YPAaBHEHUHN 110
VCIIOBHIO 3aJa4i. Penenne TEKCTOBBIX 3a1a4 ¢ TOMOLLBIO YPABHEHHA.

JluHeiHOE ypaBHEHUE ¢ ABYMS NEPEMEHHBIMHU M €ro rpaduk. Cucrtema 1ByX
JIMHEWHBIX YPaBHEHHWA C ABYyMs MEPEMEHHBIMU. PellleHue cucTteM ypaBHEHUN
crocoOOM TMOACTAaHOBKH. I[IpuMephl pemieHHsl TEKCTOBBIX 3a4a4 € MOMOIIBIO
CHCTEM YPaBHEHUH.

DOyHKIUU



KoopauHara Touku Ha npsamMoi. UucnoBele TPOMEXYTKH. PaccTosHre MEXIY
JBYMSI TOUKaMHU KOOPJIWHATHON IPSIMOA.

[IpsimoyrosibHas cucteMa koopauHat, ocu Ox u (Oy. Abcuucca U opauHara
TOYKH HAa KOOPAMHATHOH TIOCKOCTH. [Ipumepsl rpadmkoB, 3a1adHbix (popMyiaMu.
Urenne rpadukoB peaibHbiX 3aBucumocteil. [lomarme ¢ynknuu. ['paduk
¢ynkuun. CpoiictBa pynkumid. Jiuneinas ynkuums, €€ rpaduk. ['paduk pyHKIMM
y = |x|. I'paduueckoe pelieHue JIHHEHHBIX YPABHEHUH M CHCTEM JIMHCHHBIX
YPaBHEHU.

8 KVIACC

Yucnaa v BBIYUCTCHUS

KeaapartHelii kopeHb u3 umcna. [loHsatme 00 WppalMOHATIBLHOM YHMCIIE.
JlecaTuuHbie TPUOIMKEHUST HPPALMOHAIIBHBIX uncen. CBOCTBA apu(hMETHUECKAX
KBAJIPATHBIX KOPHEN M MX MPUMEHEHHE K TPEOOPA30BAHUIO YUCIIOBBIX BBIPAKEHUH
Y BBIYUCIICHUSM. J[€HCTBUTEIBHBIC YACITA.

CreneHs ¢ LenabIM nokazareseM 1 €€ cpoiictBa. CTaHAApTHAsS 3aMUCh YuCIa.

AuredpanvecKkue BbIPpAKEHUS!

KBaapaTHblii  TpEXWICH, pa3oKEHUE  KBAAPATHOIO TPEXWICHA HA
MHO>KHTEITH.

AnreOpanueckas ApoOb. OCHOBHOE CBOHCTBO ajreOpanyeckoi apoOu.
CnokeHHe, BBIYMTAHHWE, YMHOXKCHHE, JCJIICHHE aireOpanveckux JapoOei.
PannoHasibHbIe BBIPAKEHUS M KX TPEOOPA30BAHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBaJAPAaTHOTO YPABHEHHMSI.
Teopema Buera. Penienrie ypaBHEHUH, CBOAAIIMXCS K JTUHEHHBIM U KBAAPATHBIM.
[Tpocreiimme qpoOHO-pAlMOHATIBHBIC YPABHEHUS.

['padmueckas MHTEPIpPETALMAS YPABHEHHUHA ¢ TBYMSI IEPEMEHHBIMU M CUCTEM
JVHECHHBIX YpPaBHEHWW C JBYMsI TEPEMEHHbIMH. [IpHMeEpBl pEIICHUsS CUCTEM
HEJIMHEHHBIX YPABHEHUH C IBYMSI IEPEMEHHBIMH.

Pelienne TEKCTOBBIX 3aAa4 aareOpanyeckum CrocoOoM.

UucnoBbie HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO € OJTHOW MEPEMEHHOM.
PaBHOCUIBHOCTE HEpPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW TEPEMEHHOM.
CHCTEeMBI JIMHEHHBIX HEPABEHCTB C OJJHON NMEPEMEHHOM.

DOyHKIUU

[Tonstue ¢yHkouu. OONacTe ONPEAECNTICHUST M MHOXECTBO 3HAYCHHN
¢yHakumun. CriocoObl 3ananns QyHKIUIA.

I'padpuk pyHkumm. Urenue cBoiicTB PyHkumm mo €€ rpaduky. Ilpumeps
rpadukoB QpyHKIMH, OTPAKAOIIMX PEATBHBIE MPOLIECCHI.



OyHKUHMK, ONUCHIBAIOIIKE MPSAMYI0 W OOpaTHyK MPONOPLUOHATIBHbIE
3aBHCHUMOCTH, HX rpadukn. OyHKIHN y = x2, y = X3, y = \x, y=|x|. ['padmueckoe
pPELICHUE YPABHEHUMA U CUCTEM YPABHEHHUIA.

9 KJIACC

Yucs1a 1 BbIYHCICHUS

PanioHanbHele 4nciia, UPPALMOHAIBHBIE YHACIA, KOHEYHBIE U OECKOHEUYHBIE
JECATUYHBIC APOOH. MHOKECTBO ACHCTBUTENIBHBIX YMCEN, ACHCTBUTEIBHBIC YHACA
KaKk OECKOHEYHBIE NECATUYHBIE APOOM. B3aMMHO OJHO3HAYHOE COOTBETCTBHUE
MEKly MHOIKECTBOM JICHCTBUTEIILHBIX YUCE]T U KOOPAMHATHOM MPSAMOIA.

CpaBHeHUE [ICHCTBUTEIBHBIX 4YUCEN, apu(METHUECKUE [JCHCTBHUS C
NEHCTBUTEILHBIMU YHCIIAMU.

Pa3mepsl OOBEKTOB OKPYIKAKOLIEr0 MHpA, MIUTEIBHOCTH IPOLIECCOB B
OKPY>KaroLLEeM MUpeE.

[IpuOnM>kEHHOE 3HAYEHUE BETMUYMHBI, TOUHOCTh NPUONMKEeHUs. OKPYIJICHUE
yucen. [Ipukuaka u OueHKa pe3yabTaToB BEIYUCIIEHUM.

YpaBHeHus H HEPABEHCTBA

JluneitHoe ypaBHeHue. PelueHne ypaBHEHWA, CBOASAILMXCS K JIMHEHHBIM.

KBazgparnoe ypasHeHue. PenieHue ypaBHEHUN, CBOISILIMXCS K KBaJAPaTHBIM.
buksanparnoe ypasHeHue. [Ipumepsl pelieHust ypaBHEHUNH TPEThEH U 4eTBEPTON
CTEIICHEH Pa3/IOKEHHEM HA MHOMKUTEIIH.

Pemennie apoOHO-pauOHabHBIX ypaBHEHUN. PenieHue TEKCTOBBIX 3ajad
aIredpanyecKuM METOJIOM.

YpaBHEHHE € ABYMS MEPEMEHHBIMU M €ro rpaduk. PemieHue cucrem AByX
JUHEWHBIX YPABHECHHUN C ABYMS NEPEMEHHBIMU. PellieHne CUCTEM IBYX YPAaBHEHUM,
OJHO M3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOpoi creneHu. ['paduueckas
MUHTEPNPETALMs CUCTEMbI YPABHEHUI C IBYMSI IEPEMEHHBIMH.

PenieHne TEKCTOBBIX 3a7a4 anredpanyecKum CrocoOoM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienyre nMHEHHBIX HEPABEHCTB C OIHOM IMEPEeMEHHON. Pelienue cucrem
JMHEHHBIX HEPAaBEHCTB € OAHOW mepeMeHHON. KaajaparHble HEPaBEHCTBA.
['paduueckass wHTEprNpeTalUss HEPABEHCTB M CUCTEM HEPAaBEHCTB C JABYMs
MIEPEMEHHBIMH.

DOyHKIUH

KBagparuunas gynkuusi, €€ rpadpuk u cpoiicta. [lapabosia, koopauHATHI
BEPLUUHBI 1apadoJIbl, 0Cb CUMMETPUH NapadoJIbL.

Tpadukn byrxmmit; y = kx, y =kx + b, y = k/x, y =x3, y = Vx, y = x| , 1 ux
CBOCTBA.

Yuc/10BbI€ N10C/1€10BATE/IBHOCTH U NIPOIPECCHH



[ToHsATME 4YHMCIIOBOM MOCIEAOBATENLHOCTH. 3aJaHUE MOCIEA0BATEIILHOCTH
PEKYPPEHTHOM opMyIioi u HOpMyJIoit #-ro wiieHa.

ApudmeTrueckas U reoMeTpuueckas mporpeccur. DopMysibl #-ro 4jaeHa
apu(PMETUUYECKON U TEOMETPHUYECKON MPOrPECCHIA, CYMMBI TIEPBBIX #1 YJIEHOB.

H3o0parkeHne YICHOB apu(METHUYECCKOH M TE€OMETPUUYECKOM MPOTrPECCHid
TOYKAMHU Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEWHBIN M OKCIOHEHIUAIBHBIN POCT.
Cno>kHBIE TPOLIEHTHI.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA TTPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE pe3yJbTaThl OCBOCHMS MPOrpaMMmbl y4eOHOro Kypca
«AnreOpa» XapakTepU3yIOTCA:

1) narpuoTH4ecKkoe BOCIMTAHHE:

[IPOSIBJICHUEM HMHTEPECA K TMPOIUIOMY M HACTOAIIEMY POCCHUCKON
MAaTE€MAaTUKU, UEHHOCTHBIM  OTHOLICHWEM K  JOCTHXKCHMSAM  POCCUHCKHX
MaTeMaTHKOB M POCCHMCKOW MaTEMATHYECKON IIKOJBI, K HCIIOJIB30BAHUIO DTHUX
JOCTUKEHHIA B PYTAX HAYKaX W MPUKIAAHbIX chepax;

2) rpakaIaHCKOe H 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO O0S3aHHOCTEH INpayKAAHWHA U PEAM3ALMH €r0
npaB, NPEACTABICHHEM O MAaTeMaTHYECKMX OCHOBAaX (PYHKIIMOHWUPOBAHUS
PA3IAYHBIX CTPYKTYP, SBJICHMIA, MPOLEAYP T'PAKIAHCKOTO O0IIECTBa (HAIPUMED,
BBIOOPBI, OMPOCHI ), TOTOBHOCTHIO K OOCYKACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHECHHUEM JOCTH)KCHUM HAYKH, OCO3HAHMEM BAaYKHOCTH
MOPATbHO-3THYECKUX MPUHIHUIIOB B ACATENBHOCTH YYEHOTO,

3) Tpya0BO€ BOCIIUTAHHE:

YCTQHOBKOM HAa aKTMBHOE Yy4YaCcTUE B PCLUICHUM NPAKTUYECCKUX 3a7ad
MAaTEMAaTUUYECKON HANPABICHHOCTH, OCO3HAHUEM BAKHOCTHM MATEMAaTH4ECKOrO
00pa3oBaHMsl HAa MPOTSHKCHWM BCEH SKM3HM JUIS YCIEIIHOW MPO(ecCHOHATbHOM
JESATEIILHOCTA M PA3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM WHIANBUAYAIBHON TPACKTOPHH 00Pa30BaAHMUS M KU3HECHHBIX IJIAHOB C
YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) scTeTn4ecKoe BOCTIUTAHHE:

CHOCOOHOCTBED K OMOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHIO
MaTeEMaTHUYECKAX OOBEKTOB, 3a/a4, PEUICHMIA, PACCYyXICHWH, YMEHUIO BHIETh
MAaTEMAaTUYECKAE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) neHHOCTH HAYYHOTI' O O3HAHMS:

OpUEHTAUMEH B JEATEIBHOCTM HA COBPEMEHHYI0 CHCTEMY HAYYHBIX
NPECTABICHUANH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEIOBEKA, MPUPOIBI U
oOuiecTBa, MOHUMAHUEM MATEMATHYECKOM HAyKM Kak c(epbl YeIOBEUECKOM
JEATENBHOCTH, JTANOB €€ Pa3BUTHSA M 3HAYUMOCTH JJIl PA3BUTHS LIABUIA3ALMY,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMATHYECKOM KYJIBTYPOH Kak CPEACTBOM
MO3HAHUS MHPA, OBJIAJICHUEM MPOCTEHIIMMUA HABBIKAMHM MCCIIEA0BATENBCKON
NEATENBHOCTH,



6) ¢usnueckoe BocnuTaHue, (GOPpMHPOBAHHE KYJIBTYPbI 310POBbSI H
3MOLHMOHAIBHOIO 0JIArONOJyYHs:

TOTOBHOCTBIO TPUMEHSATh MAaTEMAaTUYECKUE 3HAHHWS B HMHTEPECAX CBOETO
3JI0POBBS, BEACHUS  3J0pOBOr0  o0pa3a KM3HU  (30pOBOC  IUTAHHUE,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas Quanyeckas
AKTUBHOCTH), C(OPMUPOBAHHOCTBHIO HABbIKA PEPIEKCHN, TPU3HAHUEM CBOETO
IPaBa Ha OIMOKY M TAKOTO K€ MpaBa APYroro 4YeJIOBEKa,

7) 3K0JI0rHYecKOoe BOCTINTAHHE:

OpUEHTALIMEH HA MPUMEHEHUE MATEMATUUYECKUX 3HAHUN AJI PEIIEHUS 3aaa4
B 00JaCTM COXPAHHOCTH OKPYXAroUIel Cpeapl, MJIaHUPOBAHHUS MOCTYNKOB M
OLICHKA WX BO3MOXHBIX TOCJIEICTBUI Ui OKPY’KAKOWIEH Cpelbl, OCO3HAHUEM
r100AIBHOTO XapakTepa 3KOJOTMYECKUX TPOOIEM U MyTEH X PEIIEHUS,

8) ajantanusi K U3MEHAIIMMCS YCJIOBHSIM COLMAJIBbHOI M MPUPOAHOIT
cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCIIOBUSIX HEOMPEACIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO NEATEIBHOCTD, B TOM YMCIIC
YMECHHME YUUTHCA y JPYTHX JIFOACH, MpUOOpETarb B COBMECTHOW ACATEILHOCTH
HOBBIC 3HAHUSI, HABBIKK W KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOOUMOCTEIO B (JOPMUPOBAHMM HOBBIX 3HAHWWA, B TOM YHCIIE
(opMyMPOBATh UIEHU, TOHATHUS, TUIIOTE3bI 00 OOBEKTAX U SBIICHUSAX, B TOM YUCIIE
paHee HEW3BECTHBIX, OCO3HABATh JACPUIMATHI COOCTBEHHBIX 3HAHWA U
KOMIETEHTHOCTEH, TUTAHUPOBATH CBOE PA3BUTHE,

CHOCOOHOCTBK) ~ OCO3HABaTh  CTPECCOBYID  CHTYAllMK), BOCHPUHHAMATH
CTPECCOBYI0 CHTYALIMIO KaK BBI30B, TPEOYIOMIMIA KOHTPMEP, KOPPEKTHUPOBATH
NPUHAMACMbIE PELICHUST W ACHCTBHS, (POPMYJIMPOBATh M OLICHUBATh PHUCKH W
NOCIEACTBHS, POPMHUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJbTATDI

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHBIE Y4eOHbIE 1eiiCTBUSI

ba3osble Jornyeckue aeiicreus:

e BBISBJIATH U XaPAKTEPU30BaTh CYIICCTBEHHBIC TPU3HAKKA MATEMATUYECKIX
OOBEKTOB, TMOHATHI, OTHOLIEHWH MEXAY MOHATHAMH, (POPMYIMPOBATH
ONpEACTICHUS]  TMOHSATHN, YCTAHABIMBATH  CYIICCTBEHHBI  NPHU3HAK
KIacCU(pUKalMy, OCHOBAHMS i OOOOIICHHMS W CPABHEHUS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATH, (POPMYJMPOBATh W  NPEOOPA3OBBIBATH  CYKICHHUS:
YTBEPAUTENIbHBIE W OTPHULATEIBHBIE, €AMHUYHbIC, YaCTHBIC W OOIIME,
YCIIOBHBIC,



BBISIBJISITh ~ MAaTEMATMYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M W
npoTUBOpeurss B (aKTax, MAAHHBIX, HAONIOACHUAX W YTBEP)KICHUSX,
npemiaratb  KPpUTEpUW s BBISIBJICHHS — 3aKOHOMEPHOCTEH W
[IPOTHBOPEYHIA;

JIeNIaTh BBIBOJABI C HKCIOJIb30BAHMEM 3aKOHOB JIOTWKH, ACIYKTHUBHBIX W
WHAYKTUBHBIX YMO3AKIKOYCHHH, YMO3AKIIFOUEHUH IO aHAJIOTHN,

pa3dupaTh J0KA3aTENbCTBA MATEMATHUECKAX YTBEPKACHHUMA (TIPSIMBIE U OT
OPOTUBHOIO), MPOBOJUTH CAMOCTOSITENIBHO HECIIOXKHBIE TOKA3aTEIbCTBA
MaTeMaTHYECKUX (PAKTOB, BBICTpaMBaTh AapPryMEHTALMIO, TPUBOANTH
OPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,
BbIOMpaTh €rnoco0 pemeHus y4eOHOM 3ahauu (CpaBHUBATb HECKOJBKO
BapUAHTOB pEUICHUS, BHIOMpPATh HAWOONEE MOAXOAUMA ¢ y4ETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBblie ncciienoBaTe/IbCKUe AeiiCTBHUSA:

UCIOJIb30BaTh BOMPOCH KAK MCCIEAOBATENBCKUIA MHCTPYMEHT MO3HAHWUS,
(opMynupoBaTh BONPOCHI, (UKCUPYIOLIME NPOTHBOPEYHE, MPOOJIEMY,
CaMOCTOSITENILHO YCTAHABIMBATH MCKOMOE M JaHHOE, (POPMHUPOBATH
TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3ULUI0, MHCHHE,

OPOBOAWTH MO CaMOCTOSTENIBHO COCTABJIEHHOMY TUJIAHY HECIOMHBIN
DKCIIEPUMEHT,  HEOOJBIIOE  MCCIACAOBAHME MO  YCTAHOBIICHUIO
OCOOCHHOCTEH MaTeMaTUUYeCKOr0 OOBEKTa, 3aBUCHUMOCTCH OOBEKTOB
MEXTY COOOM;

CaMOCTOATELHO (POPMYJIUPOBATH OOOOIIECHUS U BBIBOJBI MO PE3yJibTaraM
NPOBECAEHHOTO HAOJFONCHUS, UCCIICIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB M 0000IIEHWIA;

NPOrHO3APOBATh BO3MOYKHOE PA3BHTHE MPOLECCA, a TAKKE BBIIBUIATH
PEINOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ napopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh WM W30BITOUHOCTH WH(OPMALIMK, HAHHBIX,
HEOOXOMMBIX JJIsl PELICHHMS 3a1a4H;

BbIOMpaTh, AHAIM3UPOBATh, CUCTEMATU3MPOBATH W HMHTEPIPETUPOBATH
WH(OPMALMIO Pa3IMYHbIX BUAOB U (POPM IPEACTABICHHS,

BbIOMpaTh (OpMY TNPEACTABICHUS WHPOPMALMA W HJUIKOCTPUPOBATH
pelacMble 3aJa4d CXEMaMu, auarpaMmamu, WHOH Tpadukoil W HXx
KOMOHMHALINSAMH,

OLICHWBATh HAAEKHOCTh WH(OPMALMU TO KPUTEPUSM, MNPEUIOKCHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATENBHO.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIE IeHCTBHS:



BOCIIPUHUMAThL W (POpPMYIMpOBaTh CY>KACHUS B COOTBETCTBUU C
YCJAOBUSMHU U LIEASMHU OOLIEHHUS, SICHO, TOUYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOUYKY 3PEHMsI B YCTHBIX M MUCHMEHHBIX TEKCTaX, JAABaTh MOSCHEHUS TIO
XOJy PEUICHUS 33]]a4i, KOMMEHTUPOBATh MOTYYCHHBINH Pe3ybTar;

B X0JI€ OOCY>KIEHUS 3a1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMON TEMBI,
npoOJIeMbl, pelIaeMoid 3a1a4k, BHICKA3bIBATh UJIEH, HALICTICHHBIE HA TIOUCK
pELICHUS, COMOCTABIIATH CBOM CYXKIEHHS C CYXICHUSIMU JIPYTHX
YYaCTHUKOB JMajiora, 0OHAPY>KMBAaTh Pa3Jinyle W CXOJACTBO MO3UIMIMA, B
KOPPEKTHO# popMe (HopMyapoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS,
OpEACTaBIATh  Pe3yibTarThl  PELICHHMS  3aJaud,  AKCIOEPUMEHTA,
UCCIICIOBAHMSI,  MPOEKTa,  CAMOCTOATEIBHO  BBIOMparh  (opmar
BBICTYIIJICHUSI ¢ YUETOM 3a/1a4 NMPE3CHTALMU U OCOOCHHOCTEN ayAUTOPUH;
NOHMMAaThb W WCHOJB30BaThb  NPEUMYLIECTBA  KOMaHAHOH U
UHAMBUYAIbHOM padoThl MpU PEHICHUH YYEOHBIX MaTeMaTUUYeCKUX
3aj1ay;

OPUHUMATD LEJIb COBMECTHOM AEATEIbHOCTH, MJIAHUPOBATH OPraHU3aNI0
COBMECTHOM paboThl, pacnpedeisTh BUAbI paboT, JOroBapUBaThCA,
00Cy>K/1aTh MPOLECC U Pe3ysbTar padoThl, 00001IAaTh MHEHUS HECKOJIBKUX
JIFOJICH;

y4acTBOBaTb B TIpymmoBbIX (opmax padoTel (00CYKaeHUs, OOMEH
MHEHHUSMH, MO3IOBbI€ IITYPMbI WU JAPYTHE), BBHIMOJHSATH CBOI 4YacTh
pabOThl U KOOPAUHUPOBATH CBOM JCHCTBUSI C IPYTUMH YJICHAMU KOMAH/IbI,
OLIEHMBATh KAUYECTBO CBOEr0 BKJIaAa B OOIIMI MPOAYKT MO KPUTEPUSIM,
c(OpMYTMPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBEpCAJbHbIE Y4eOHbIE JeiiCTBUS
Camoopranusanusi:

CaMOCTOSITENTBHO COCTABJIATh IJIAH, AJITOPUTM PEUICHUS 3afaud (MU €ro
4acTh), BBIOMpATh CMOCO0 PEHICHHS C YYETOM HMMEIOLIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATH
BapHAHTHI PELICHHI ¢ YYETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJ/Ib, SMOLHUOHAJILHBII HHTEJJICKT:

BIQJECTh CHOCOOAMH  CaMOMPOBEPKH, CAMOKOHTPOJII Mpouecca u
pe3yabTara peuIeHUus MaTEMAaTUYECKOM 3a/1a4u,

NPEABUACTh TPYJAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MPH PEIICHUH
3@/1a4d, BHOCHTh KODPEKTUBBI B JICATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, HAMACHHBIX OIMOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUEC PE3YJIbTATA ACATEIBHOCTH MOCTABJICHHON LETH
U YCJIOBUSIM, OOBSCHATh MPUYMHBI JOCTHXKCHUS WM HEJOCTHXKCHUS LIENH,
HAXOJIUTh OIIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.



HPEAMETHBIE PE3YJIBTATDBI

K xonny oOydenus B 7 kjaacce oOOy4aromuiics MOJYYUT CJIICIYIOUINE
OPEIMETHBIE PE3YIIbTATHI:

Yucnaa v BBIYUCTCHUS

BBINONMHATE, coYeTass yCTHBIE M TMHUCBMEHHBIE MPUEMBI, apu(PMETUUYECKUE
JECUCTBHS C PALlMOHAIIBHBIMHU YHCIIAMH.

HaxonuTe 3Ha4eHHs] YHCIOBBIX BBIPAKCHUN, MPUMEHITH Pa3HOOOpa3HbIC
crocoObl M MPUEMBI BBIYMCIICHUS 3HAYEHUI APOOHBIX BBIPAKCHHMA, COACPMKAIIAX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[lepexoanuths OT ONHON (QOPMBI 3aMKUCK YKCEN K APYyrod (mpeoOpa3oBbIBAThH
JNECATHYHYIO JpoOb B OOBIKHOBEHHYH), OOBIKHOBEHHYI) B JIECATUYHYIO, B
YaCTHOCTU B OECKOHECUHYIO ACCATUYHYIO TPOOB).

CpaBHMBATh M yIOPSAA0UYMBATH PALMOHAIBHBIE YUCIIA.

OKpyrasTe yucia.

BBINOMHATE MPUKUAKY W OLEHKY PE3YyJIbTaTa BEIYACICHH, OLEHKY 3HAYEHUIA
YHCJIOBBIX BBIPAKCHUH. BBIMONHITE ACHCTBHS CO CTENEHSMU C HATypPaIbHBIMU
NOKA3aTENSIMH.

[IpuMeHsATh  NPU3HAKA  JACTTUMOCTH,  PA3I0)KEHWE HA  MHOXKUTENH
HATYPaAJIbHBIX YHCETT.

Pemare NpakTUKO-OPUEHTHPOBAHHBIE 3aJa4d, CBS3AHHBIE C OTHOLICHHEM
BEIIMYMH, MPOMOPLUHOHAIBHOCTEIO BEIMYMH, MPOLICHTAMH, HHTEPHPETUPOBATH
pPE3yAbTaThl PEUICHHS 3a1a4 C YYETOM OTPAaHUYEHU, CBA3AHHBIX CO CBOWCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AnredpanvecKkue BbIPpAKEHHS

Hcnonb30Bare anreOpanyecKyrd TEPMHHOJIOTHIO M CUMBOJIMKY, TPUMEHSTH
€€ B MPOLIECCE OCBOCHUSI yUeOHOTO MaTepraa.

Haxonute 3HaueHHs OyKBEHHBIX BBIPAKCHHNA MPU 3aJaHHBIX 3HAYEHUSX
NEPEMEHHBIX.

BemonHaTe  npeoOpa3oBaHust  LENOTO  BBIPQXKECHUS B MHOTOYJICH
NPUBEICHUEM MOJOOHBIX CIIAracMbIX, PACKPBITHEM CKOOOK.

BBINONMHATE YMHOKEHWE OJHOWIEHA HAa MHOTOWIEH M MHOIOWICHAa Ha
MHOTOYJIEH, MPUMEHATH (POPMYJIBI KBaJApaTa CyMMBI M KBaIpaTra Pa3HOCTH.

OCylIeCTBIIATh PA3l0KEHUE MHOTOWICHOB HA MHOXKHUTEIM € TOMOLIBIO
BBIHECCHHS 3a CKOOKM OOIIEr0 MHOJKMTENS, TPYNIUPOBKH — CIAracMbix,
OPUMEHEHUS (POPMYJT COKPAIIEHHOTO YMHOMKEHUSI.

[TpumensTh MpeoOpa3oBaHUsi MHOTOWIEHOB ISl PEIICHUS! PA3JIMYHBIX 33144
U3 MaTEMATHKHN, CMEXKHBIX MPEAMETOB, U3 PEATbHOM MPAKTUKH.

Hcnonb3oBark CBOMCTBA CTENEHENH C HATYpPaIbHBIMUA ITOKA3aTENsAMM JUISA
npeoOpa3oBaHUsl BIPAKECHUH.



YpaBHeHHS U HEPABEHCTBA

Pewrare JMHEHHBIE YpaBHEHUS C OJHOM INEPEMEHHOW, MPUMEHSASA NpaBuia
[EpEX01a OT UCXOAHOTO YPABHEHUS K PABHOCUIILHOMY eMy. [IpoBepATh, ABIAeTCA
JIM YUCJIO KOPHEM YPaBHEHUS.

[TpuMeHsTh TpauUECKUE METOIBI PU PELICHUHU JTMHEHHBIX YPAaBHEHUH U UX
CUCTEM.

[TonOupare TpuUMEpPBl Map YMCEN, SBISIFOMIMXCS PEHICHUEM JIMHEHHOTO
YPaBHEHMUS C ABYMS IIEPEMEHHBIMHU.

CTpouTh B KOOPAWMHATHOW IJIOCKOCTM TpaduK JIMHEHHOrO YpPaBHEHUS C
JABYMsI TIEPEMEHHBIMH, TOJB3YSCh TPapUKOM, NPHBOAUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

Pewmare cucTeMbl IByX JTMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH, B TOM
YyHCIie TpaduyecKH.

CocTaBnsaTh M pelIaTh JIMHEWHOE YPABHEHUE WM CHUCTEMY JIMHEHHBIX
VPaBHEHUI 110 YCIOBHUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aa4M MMOJTyYEHHBIN pe3yJibTar.

DOyHKIUU

H3o6paxkaTe HA KOOPAMHATHON MPAMON TOYKH, COOTBETCTBYIOIINAEC 3aITaHHBIM
KOOpAWHATAM, JIy4H, OTPE3KHA, HHTEPBAJIBI, 3alIACHIBATE YHUCIIOBBIE TPOMEKYTKH HA
anreOpanveCcKoM SI3bIKE.

OrmeyaTe B KOOPAMHATHOM TUIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAMHATaM,
CTPOUTH rpaukm TMHEHHBIX QYHKIMA. CTpouTh rpaduk QyHKIHMH Y = [X|.

OnucelBaTh C MOMOUIBIO (PYHKIMA W3BECTHBIE 3aBUCHUMOCTH MEXKAY
BEJIMYMHAMH. CKOPOCTb, BPEMs, PACCTOSAHHUE, II€HA, KOIUYECTBO, CTOMMOCTb,
MPOU3BOJUTEIILHOCT, BPEMSI, 00BEM pabOTHI

Haxoaute 3HaueHne (PyHKIMU N0 3HAYEHUIO €€ apryMeHTa.

[Tonumare rpaduyecknii cnoco® MPEACTABICHUS M aHan3a MHQPOpPMALWH,
W3BJIEKATh U MHTEPIPETUPOBATh HHPOPMALUIO U3 TPA(QUKOB PEATBHBIX MPOLIECCOB
1 3aBUCHMOCTEMN.

K xonny oOydenus B 8 kjacce oOyyaromuiics MONyYUT CIICTYIOUINE
[PEAMETHBIE PE3YIIBTATHI:

Yucnaa v BBIYUCTCHUS

Hcnonb30oBare HaYalbHBIE TPEACTABICHUS O MHOXKECTBE JEWCTBUTEIBHBIX
YHCEJT 71l CPABHEHUS, OKPYIJICHHS W BBIYMCIICHUIA, N300pakarh ACHCTBUTEIBHBIC
YHCJIa TOYKaMA Ha KOOPAUHATHON IIPSIMOM.

[IpuMeHsITE TOHATHE apU(PMETUYECKOTO KBAAPATHOTO KOPHS, HAXOAWTH
KBAJIPATHBIE KOPHH, WCIOJIB3YS NPU HEOOXOIMMOCTH KAJBKYJISITOP, BBIIOJTHSTH
npeoOpa3oBaHusl BBIPAKCHUH, COACP)KAUIMX KBAJAPATHBIE KOPHHW, WCHOJIB3Ys
CBOMCTBA KOPHEN.



Hcnonb3oBare 3amucu OONBIIMX W MAIbIX YUCEN ¢ MOMOIIBIO JECATHYHBIX
npobeit u creneneid uucna 10.

AnredpanvecKkue BbIPpAKEHHS

[IpUMEHATh TMOHATHE CTEMEHW C LEJbIM  MOKA3aTeNIEM, BBIOJIHATH
npeoOpa3OBaHUs BEIPAKEHUH, COACPKAIUX CTENEHH € LETBIM TOKA3aTEIEM.

BBINOMHATE TOXKAECTBEHHBIE MPEOOPA30BAHUAS PALMOHATIBHBIX BBIPAYKEHUIA
HA OCHOBE MPABUJI ICHCTBUI HAl MHOTOYICHAMH U alIreOpandecKuMu Ipo0sMu.

PacknmaapiBaTh KBaApaTHbIA TPEXUIEH HA MHOKUTEIH.

[TpumeHsTh MpeoOpa3oBaHus BEIPAKEHUHN Il PEIICHUS PA3JIMYHBIX 33134 U3
MAaTEMATHKH, CMEXKHBIX MPEAMETOB, U3 PEATIbHONU MPAKTHKH.

YpaBHeHHS U HEPABEHCTBA

Pemare nuHEiHBIE, KBAAPAaTHBIC YPABHECHUS M PalMOHAIBHBIE YPABHEHMS,
CBOJSALIMECS K HUM, CUCTEMBI IBYX YPABHEHUI C IBYMsI IEPEMEHHBIMHU.

IIpoBoauTh MpOCTENIINE UCCIIEN0BAHNS YPABHEHUI U CUCTEM YVPaBHEHMWIA, B
TOM YHCJIE C TPUMEHEHUEM IpadMUYeCKUX MPEACTABICHUH (yCTaHABIMBATh, AIMEET
JU YPABHEHWE WM CUCTEMA YPABHCHWUH PEUICHHS, €CIIM UMEET, TO CKOJIBKO, W
poyee).

[TepexoauTh OT CIIOBECHOH (HOPMYJIUPOBKM 3a1auu K €€ anreOpandyeckoi
MOJEIM C TOMOLIBK) COCTABJICHHMS YPABHEHHWS WM CHCTEMbl YPABHCHHM,
MHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 331a4H MOJIYYCHHBIN pE3yJIbTar.

[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUISl CPaBHEHMS, OLICHKH,
pelIarh JIMHEWHBIE HEPABEHCTBA C OJHON IMEPEMEHHON W HMX CHUCTEMEBI, JaBaTh
rpaQuyecKyr0 WIDIIOCTPALIMI0 MHOKECTBA PELICHUNA HEPABEHCTBA, CUCTEMBI
HEPABEHCTB.

DOyHKIUU

[ToHrMare W KCMONB30BATh (PYHKIHOHAIBHBIE MOHATHS M S3bIK (TCPMUHBL,
CUMBOJIMYECKME OOO3HAYCHHS), ONPEACNIATh 3HAYCHHE (PYHKLMH N0 3HAYCHHIO
apryMeHTa, OnpeacsaTh CBOHCTBA (PYHKIMU MO €€ rpaduKy.

CtpouTh rpaduKy 3JIEMEHTAPHBIX PYHKIMNA BUAA:

y=kix,y=x2,y=x3y =[x,y = \X, OMHCHIBATH CBOWCTBA UHCIOBON
(GyHKIMU 10 €€ rpauKy.

K xonny oOydeHus B 9 kjacce oOydyaromuiics MOJYYUT CJICTYIOUIUE
OPEIMETHBIE PE3YIIbTATHI:

Yucnaa v BBIYUCTCHUS

CpaBHMBATh M yIOPSA0YMBATH PALMOHAIBHBIE U UPPALMOHATIBHBIC YHCIIA.

BemonHsaTe apudmeTnueckue SHCTBUS €  PAUMOHAIBHBIMM  YHCTIAMH,
coyeTass YCTHbIE M TUCbMEHHBIC MPUEMBI, BBINOJHATh BBIYKACICHHS C
WPPALMOHATIbHBIMA YHCTIAMH.



HaxomuTh 3HayeHUs CTeNeHeW C LENBIMA  TOKa3aTelasiMA M KOPHEW,
BBIYUCIIATH 3HAYEHUS YMCITOBBIX BBIPAKEHHM.

OKpyrnsTe JEHCTBUTENIBHBIE YHWCIA, BBINOJHATE MPUKHIKY peE3yabTara
BBIYMCJICHU I, OLICHKY YHCIIOBBIX BBIPAKEHHUIN.

YpaBHeHHS U HEPABEHCTBA

Pewrare JMHEHBIE W KBaApaTHBIE YPABHEHUsS, YPABHEHHs, CBOAALIMECA K
HUM, POCTEHIINE TPOOHO-PALIMOHAIBHBIE YPABHEHMSI.

Pewrare cuctemMbl ABYX JIMHEWMHBIX YPaBHEHWN C JABYMS MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHU, B KOTOPBIX OJHO YPABHEHUE HE ABJIACTCSA JTUHEHHBIM.

Pemate TEkCTOBBIE 3a7auu  alreOpanyecKuM CHocoOOM € MOMOMIbIO
COCTABJIEHUs YPABHEHUS WM CUCTEMBI IBYX YPABHEHUI € IBYMS IIEPEMEHHBIMH.

IIpoBoauTE MpOCTENIINE UCCIIEN0BAHUS YPABHEHUM M CUCTEM YPAaBHEHWI, B
TOM YHCJIE C TPUMEHEHUEM IpadMUYeCKUX MPEACTABICHUH (yCTaHABIMBATh, AIMEET
T YpaBHEHUE WIM CHCTEMA YPABHEHHUHN PEILICHUs, €CIIA UMEET, TO CKOJIBKO, W
poyee).

Pemare nHHEHHbIE HEPABEHCTBA, KBAJAPAaTHBIC HEPABEHCTBA, M300pakaTh
pELIeHUE HEPABEHCTB HA YKMCIIOBOW MPIMON, 3alMCBIBATH PELICHUE C MOMOILBIO
CUMBOIJIOB.

Pemwrare  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CUCTEMBI  HEPABEHCTB,
BKIIFOUAKOIME KBAAPATHOE HEPABEHCTBO, M300paXkaThb PEIHICHUE CUCTEMBI
HEPABEHCTB HA YMCIIOBOM NPAMOA, 3aIIUCHIBATH PELIEHUE C IOMOLIBIO CUMBOJIOB.

Hcnonb30Barhk HEPABEHCTBA MPU PELIEHUH PA3JIMYHBIX 3a1a4.

DOyHKIUU

PacnozHaBate (pyHKIMM W3Yy4EeHHBIX BHIOB. [loKa3biBaTh CXEMaTHYECKH

PACIIONIOKEHUE HA KOOPAMHATHOM TUIOCKOCTH rpadukoB QpyHKUME BUAA: y = kx, V
—hkx + b y=kix,y=ax2 + bx + ¢, y=x3,y=1X y = x|, B 3aBUCHMOCTH OT
3HAYEHUI KO3 PHULIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

CtpouTh M HM300pakaTh CXEMATUYECKH TpaQUKU KBaIpPaTHYHBIX (PyHKUWH,
OTKCHIBATh CBOMCTBA KBAIPATHUHBIX (DYHKIMH 1O UX rpadukam.

Pacno3zHaBath kBajpaTHuHyr (QyHKIWIO 1O (HOpMyIie, MPUBOINTE TPHUMEPHI
KBaJIPaTHUHBIX (PYHKIMI U3 peanbHOMN KU3HU, PU3NKU, TEOMETPUH.

YucioBble NOCIEA0BATEILHOCTH H POrPecCuH

PacnozHaBaTth apu(PMETHUYECKYI0O M TEOMETPHUYECKYHO MPOTPECCHM  MPH
pa3HbIX COco0ax 3aaHusl.

BBINONMHATE  BBIYMCIEHUST C€  HWCHOJB30BaHWEM (POpMyNn n-ro 4jieHa
apu(PMETUUYECKON U TEOMETPHUYECKON MPOrPECCHIA, CYMMBI TIEPBBIX N YJIEHOB.

H3o6paxkaTe 4ieHBl MOCIEI0BATEIBHOCTH TOYKAMH HA KOOPAMHATHOM
TUTOCKOCTH.



Pemath 3amaum, CBS3aHHBIE C YMCIOBBIMH MOCIEAOBATEIHHOCTAMHU, B TOM
YKCIIe 3a7a4U M3 PEaNbHOM JKU3HM (C MCTIOIb30BAHUEM KabKyNIaToOpa, [MU(PPOBLIX
TEXHOJIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHE pa3jeioB H TeM uudposbie
Ne n/m B Kourpoabnsbie | IlpakTHueckune (ebp )
nporpaMmmal Bcero o0pa3zoBartejibHbIe
padoThI padoThI
pecypchbl
1 Yucna u BbrarcieHus. PauuoHanbHble ’5 1 bubmuorexa [IOK
qyucna https://m.edsoo.ru/7f415b690
Bbubnauorexa LIOK
2 Anrebpanueckie BbIpaKeHUs 27 1 ik Al S TOL T S50
a bubaunoreka [JOK
7 ¥ PABHCHEA B HEPERCHETE 2 ! https://m.edsoo.ru/7f415b90
bubnuoreka LIOK
4 Koopaunate! u rpadpuku. @yuxuun 24 1 https://m.edsoo.ru/ 7415590
Butnnoreka LIOK
. e & : https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 3 0




8 KUVIACC

Konau4iecTBo uacos DJIeKTPOHHBIE
HaumenoBaHue pa3aeioB U TeM nu(pposBbie
Ne n/n P Konrpoabubie | I[IpakTuueckue o ‘
NpoOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypcsl
Bubauoreka LIOK
1 L K 15
ucna u Beraucnenus. KpanpatHsie KOpHU T
5 Yucna u Beryuciierusi. CTeneHb ¢ LebiM 7 bubnuorexa [IOK
rnokasareyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIPAXKEHUS. 5 1 bubauorexa [IOK
KBanpaThblii Tpéxunex https://m.edsoo.ru/7f417af8
4 AnredpanyecKkue BbIPaKEHHUS. 15 | bubnuoreka LIOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHust U HepaBeHcTBa. KBaaparHble 15 1 bubaunoreka [IOK
ypaBHEHMs https://m.edsoo.ru/7f417af8
6 VYpasuenus u HepaBeHcTBa. CHCTEMBI 13 bubamnoreka [IOK
YpaBHEHHUI 7 https://m.edsoo.ru/7f417af8
bubnuoreka LIOK
y VYpasHeHnus u HepaBeHcTBa. HepaBeHcTBa 12 1 https.//m.cdsoo.r/78417af
Bubnuoreka IIOK
8 ®yukunu. OCHOBHBIE MOHATHS 5 Hittsis: /i, o Fu/ T4 1 TafB
bubnuoreka IIOK
. Doy ononme PyKLmn . https://m.edsoo.ru/7f417af8
bubnuoreka [HOK
19 TIgSTopexie ¢ ohuomenye g 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




9 KJIACC

KoaunuecTBo uacos DJIEKTPOHHbIE
HaunmeHoBaHue pa3aesioB H TeM uudposbie
Ne n/n P Kontpoabubie | [IpakTHueckue (EEa )
NpOrpaMMblI Bcero o0pa3oBaTebHbIE
padoThI padoThbI
pecypcsl
1 Uucna u Beraucienus. J[eicTBUTENbHbIE 9 Bbubnuoreka [IOK
qUCIa https://m.edsoo.ru/7f419d08
5 VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHHUs C 14 1 bubnuorexa LIOK
O/IHOW NEepEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenust u HepaBeHcTBa. CUCTEMBI 14 1 bubnuorexa LIOK
ypaBHEHUI https://m.edsoo.1u/7f419d08
Bubmuoreka LIOK
4 Y H 16 1
paBHeHUs U HepaBeHcTBa. HepaBencTsa httos://m.edsoo ru/1419d08
Bubtnnoreka ITOK
5 D 16 1
YHKLHH https://m.edsoo.ru/7f419d08
bubmoreka [IOK
6 Yucnosble nociaenoBa 0 15 1
HRIRREE Nesl ORI RRE I https://m.edsoo.ru/7f419d08
7 [ToropeHue, o0o0IIEeHHE, CHCTEMAaTH3aLMs 18 1 bubmoreka IIOK
3HAHMUI https://m.edsoo.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB IT1O ITPOI'PAMME 102 6 0







INOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC

Ne
n/n

Tema ypoka

KoauuecTBo yacos

KouTpoabhbie

Bcero
padoThI

IpakTHyeckue
padoThI

Jara
H3Yy4YeHusl

DJIeKTPOHHbIE
unpposbie
o0pa3oBarTe/ibHbIe

pecypcbl

IToHsiTue panMoOHaJIbHOI'O YHuciia

Apudmernyeckue 1eiCcTBUS C
PaLHOHAIBHBIME YHCITAMHE

Apudmernueckue AeHCTBUSA C
PaLMOHABHBIMU YHCIAMH

Apudmernueckue neicTBus ¢
PaLMOHAIBHBIMU YU CJIAMU

Apubmernueckue aeicTBus ¢
paLHOHATBHBIMI YHCIAMA

Apudpmernueckue neiicTeus ¢
paLMOHATBHBIMUA YHCIAMHU

CpaBHeH#e, yropsiiouuBaHie
paLMOHANIBHBIX YHCE]

CpaBHeHMe, yriopsiiouuBaHie
PaLMOHAJIBHBIX YHCE

CpaBHeHue, ynopsaouuBaHue
paLMOHANIBbHBIX YHCEI

10

CreneHb ¢ HaTypalbHbIM
rnokasaresyiem

Bubnuoreka IIOK
https://m.edsoo.ru/7f4211de

11

Crenens ¢ HaTypaJbHbIM
MoKasaTeJjieM

bubmorexa [JOK
https://m.edsoo.ru/7f421382




1 CreneHb ¢ HaTypaJIbHbIM bubnunoreka [{OK
MOKa3aTeJieM https://m.edsoo.ru/7f42154¢
13 Crenenb ¢ HAaTYpaIbHBIM Bbubuorexa IIOK
MOKa3aTelieM https://m.edsoo.ru/7f4218be
14 CrernieHb ¢ HaTypaJbHBIM
rokasaTeJieM
15 Perienrie OCHOBHBIX 3a31aq Ha podH,
NPOLICHTHI U3 PEabHOM MPAKTUKU
16 Pemennie OCHOBHBIX 3auz[aq Ha apobwu,
TIPOLIEHTHI U3 PEAIbHOM MPAKTHKU
17 Perienuie OCHOBHBIX 3ainaq Ha apodu,
NPOLIEHTHI U3 PeAJIbHOIN MPaKTHKH
18 Pemienrie OCHOBHBIX 3avnaq Ha apodu,
MPOLIEHTHI U3 PeajibHOMN NMPaKTUKH
19 [TpusHaky 7eTMMOCTH, Pa3I0KEHUSA
HA MHOKHUTEJTH HATYPaJIbHBIX YHCEI
20 ITpu3HaKK J€TUMOCTH, Pa3JIOKEHUS
Ha MHOKUTEJIH HaTYPaJlbHbIX YHCel
21 Peanbhble 3aBucumoctu. [psimas u
oOparHasi MpoNnopPLUHOHAIbHOCTH
” Peanpubie 3aBucumoctu. [1psamas u
oOpaTHasi MPONOPLHOHATBHOCTH
3 Peanbuble 3aBucumoctu. Ipsimast u
oOparHasi pONoOpPLHOHAIBHOCTH
24 PeanbHble 3aBucumoctu. [psimMast 1
oOparHasi MpONOPLUHOHAIBHOCTH
95 Kourponbhas pabora no teme

"PauunoHaibHbIe yncaa”




Bbubnuoreka IIOK

26 ByKERHERE ERP ARG https://m.edsoo.ru/7f4 1feec
27 Dopmy.Jibl
28 Dopmy.Jibl
29 [Tepemennbie. JlomycTUMBIE 3HAUEHUS
MIePEeMEHHBIX
[IpeobpazoBanue OYKBEHHBIX
30 Blian(I;HI/If;I, pacporme CKOOOK M Betmrenern LIOK
NpuBeIeHHE MOJA00HBIX CllaraeMbIX https./fm.edsooru/T6 lfafa
[TpeobpazoBanue OyKBEHHbBIX
31 Bbr:an(ZHHffl, pacxpim&e cKOOOK H .
AN "— https://m.edsoo.ru/7f41fd70
ITpeoOpazoBanme OyKkBEHHBIX
32 BBIPAKEHUH, PACKPBITHE CKOOOK U
NIPUBEACHHE TOAOOHBIX CIArae€MbIX
IIpeoGpazoBanue OyKBEHHBIX
33 BbIPa’KEHUI, paCKpbITHE CKOOOK U
MpHUBEIeHUE MOJ0OHBIX CllaraeMbiX
34 CBoiicTBa CTENeHu ¢ HaTypaJbHbIM bubnuorexa LIOK
MOKa3aTeyieM https://m.edsoo.ru/7f421382
35 CBOICTBA CTENEHHU C HATYPATbHBIM bubnuoreka LJOK
MOKa3aTesieM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTeNneHu ¢ HaTypaJbHbIM bubnuoreka [IOK
roKasareJiem https://m.edsoo.ru/7f4218be
bubnuoreka LIOK
3 Megrotieee https ://m.e:dsocI)‘.l ru/7f42276¢
38 MHOro4ieHbl budsmorexa LIOK

https://m.edsoo.ru/7f422930




39 CrokeHue, BbIYUTaHHE, YMHOKEHHE bubmuoreka [{OK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
40 CrnosxxeHue, BBIMUTAHHE, YMHOKEHHE bubnuoreka [IOK
MHOTO4JICHOB https://m.edsoo.ru/7f422¢cc8
41 CnokeHue, BbIYUTaHUE, YMHOKEHHE bubnuoreka [IOK
MHOTO4YJIEHOB https://m.edsoo.ru/7f422fca
4 CrokeHue, BbIMUTaHHE, YMHOKEHHE bubnuoreka LIOK
MHOTO4JICHOB https://m.edsoo.ru/7f423182
5 DopMyJIbI COKPAIIEHHOTO Bubanoreka IIOK
YMHOKEHHS https://m.edsoo.ru/7f42432a
44 DopMyJibl COKpAIIEHHOTO bubnuoreka [JOK
YMHOKEHHsI https://m.edsoo.ru/7f42464a
45 DopMyJibl COKPAILEHHOTO bubnuorexa LIOK
YMHOKEHHSI https://m.edsoo.ru/7f424¢12
46 Dopmy bl COKPALIIEHHOTO bubnuoreka [IOK
YMHOKEHHS https://m.edsoo.ru/7f424fd2
47 DopMyJibl COKpAIIEHHOTO bubnuoreka LIOK
YMHOKEHHSI https://m.edsoo.ru/7f4251d0
48 Pa3noxeHue MHOTO4YJIEHOB Ha bubnuoreka [IOK
MHOKHUTENU https://m.edsoo.ru/7f423312
49 Pa3noxeHne MHOTOUYJIEHOB Ha Bbubnuoreka ITOK
MHOKHTEJIH https://m.cdsoo.ru/7f4237fe
50 PaznoxeHne MHOrO4YJIEHOB Ha bubnunoreka [JOK
MHOKHUTENH https://m.edsoo.ru/7f4239de
5] PazyiokeHue MHOIO4YJICHOB Ha
MHOKHTENH
5 Kourponbhas pabora no teme

"AnreOpanyeckue BbIpaKeHus "




YpaBHeHue, rnpaBuiia

53 npeoOpasoBaHus YPaBHEHUS,
PaBHOCUJILHOCTb YPaBHEHUH
JInneitHoe ypaBHEHHE ¢ ONHOMN
54 NEePEeMEHHOMH, PELIEHHE JTHHEHHBIX
ypaBHEHHI
JIuneitHoe ypaBHEHHE C OTHOM
39 nepemeHHo)i,il:,) pelleHue JIMHEHHBIX i
. https://m.edsoo.ru/7f420482
yYpaBHEHMIA
Jlunelinoe ypaBHeHHE ¢ OAHOM
56 MEePEMEHHOM, PELICHHE THHEHHbIX
ypaBHEHHUI
57 Peluenue 3ana4 ¢ MoMouIbO bubnuoreka [TOK
YpaBHEHUIA https://m.edsoo.ru/7f42064¢
53 Pelenue 3am1a4 ¢ MOMOIIBIO bubmuorexa [IOK
ypaBHEHUI https://m.edsoo.ru/7f420806
59 Penienne 3a1a4 ¢ MOMOIIBIO bubnuoreka [TOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenne 3ama4 ¢ moMoIbI0 bubnuorexa LIOK
YpaBHEHUIA https://m.edsoo.ru/7f420e6e
61 JIvHeliHOe ypaBHEHUE C ABYMs bubnuorexa LIOK
NepeMEeHHbIMU U ero rpauk https://m.edsoo.ru/7f427¢32
2 JIuneitHOe ypaBHEHHE C ABYMS bubnuorexa ITOK
NEePEeMEHHBIMH U ero rpaduk https://m.edsoo.ru/7f427¢8a
CucreMa IByX JTUHEHHBIX YPaBHEHUI bubnuoreka LIOK
63
C IBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema AByX JIMHEHHBIX YpaBHEHHIH

C ABYyMs NEPEMEHHBIMH




CucreMa 1ByX JIMHEHHBIX YpaBHEHHI

= C AByMsl IEPEMEHHBIMU
66 Cucrema IByX JIMHEHHBIX ypaBHEHHUIT
C IByMsl IEPEMEHHBIMU
67 Pelienue cucrem ypaBHEHHH Bbyoreis TIOK
https://m.edsoo.ru/7f4284de
68 Pewenune cucrem ypaBHeHui o s
https://m.edsoo.ru/7f42865a
69 Pewienue cucrem ypaBHEHHI Bhmigreia 0K
https://m.edsoo.ru/7f4287d6
70 Pemenune cucrem ypaBHeHUi
71 Pewienue cucrem ypaBHEHMI
7 KonTtponbHas pabora no reme bubnmnorexa LIOK
"JInHeliHble ypaBHEHHS" https://m edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoi butumorein; [1OK
https://m.edsoo.ru/7f41de 76
bubnuoreka [JOK
74 Yucnoseie NIPOMEKYTKH https://m.edsogm/7f4ldff2
75 Yucnosele NPOMEKYTKH
76 Paccrosinue Mexay nByMsi TOUKAMHU
KOOPAMHATHOM MPsAMOi
77 Paccrosinue Mexay nByMsi TOUKAMHU
KOOPAHHATHOHN MPSAMOi
73 [IpsimoyronpHast cucteMa KOOpAUHAT bubnunorexa ITOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41¢16¢
79 [IpsimMoyronbHas cucTeMa KOOpAMHAT bubnuoreka LIOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 ITpumeps! rpaduKoB, 3aiaHHBIX bubnuoreka LIOK




hopmynamu

https://m.edsoo.ru/7f4 1e8a8

ITpumeps! rpaduKoB, 3aKaHHBIX

Bbubnuoreka IIOK

81
bopmynamu https://m.edsoo.ru/7f41ed80
82 ITpumepb! rpadrKoB, 3aaHHbIX
hopmynamu
83 Urenue rpaduKkoB peasibHbIX bubtnuorexa IIOK
3aBUCHMOCTEI https://m.edsoo.ru/7f41ea24
84 Yrenue rpaKoB peasbHbIX
3aBUCUMOCTEHN
bubnuoreka LIOK
- Horsmae g https://m.edsoo.ru/7f41¢f06
86 I'padux pyHkUHN
" o bubnuoreka [HOK
4 CEGHCYES Liyaian https://m.edsoo.ru/7f41f078
bubnuoreka [JOK
88 i i
Croneess. § gammms https://m.edsoo.ru/7f41f1fe
. bubnuorexa IIOK
5 Janenmss GEEn https://m.edsoo.ru/7f427282
2 bubnuoreka [JOK
20 Turefirias Gynicwis https://m edsoo.ru/7£427412
o1 ITocTpoenue rpaduka IuHeHOI bubnmnorexa LIOK
byHKLIHH https://m.edsoo.ru/7f426d 1e
0 IToctpoenue rpaduka IuHeHHOM
byHkIMH
93 I'padux pynkunn y =[x|
94 I'paduk pyHkuum y =x|
05 KontponbHast pabora no reme bubnuorexa LIOK

"KoopauHatel 1 rpapuku. OyHkimu"

https://m.edsoo.ru/7f41£50a




/ Beepoccuiickasl mpoBepoyHast
pabora

96

Htoroast KOHTpONIBHAs paboTta /
Bceepoccuiickas nposepouHast paboTta

Bubmuoreka IJOK
https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHHE OCHOBHBIX MOHSTHI U
METOJI0B Kypca 7 kjiacca, obobieHue
3HaHUH

98

[ToBTOpPEHNE OCHOBHBIX MOHATHII U
MEeTONOB Kypca 7 kiacca, 0600ueHue
3HAHUN

Bubmunoreka ITOK
https://m.edsoo.ru/7f42932

99

IToBTOpPEHNE OCHOBHBIX MOHATHI U
METONOB Kypca 7 kiacca, 0600ueHme
3HaAHMMN

bubnunorexa [{OK
https://m.edsoo.ru/7f42a0e0

100

IToBTOpEHHE OCHOBHBIX MOHSTHI U
METOMOB Kypca 7 kyacca, obo0uieHue
3HaHUI

101

[ToBTOpEHHE OCHOBHBIX MOHATUH U
METOZIOB Kypca 7 kyacca, 00o0mieHnne
3HAHUH

bubnuoreka LIOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHHE OCHOBHBIX MOHATHI U
METO/IOB Kypca 7 kjacca, o0o0uieHne
3HaHUMI

bubnuoreka LIOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

102




8 KUIIACC

KoanuecTBo uacos DJIeKTPOHHBIE
J:;_)" Tema ypoxa . Koutpoabnbie | IIpakTHueckue }::;:ennn :g:)l:;z::fenbnue
padoTnl padoTnl ——

1 KBanpaTHblii KOpeHb U3 uncIa 1 brumoreis; 1OK
https://m.edsoo.ru/7f42d452
bubnuorexa ITOK

2 [ToHsiTe 06 MppaLMOHAILHOM YUCIIe 1 Gl dsol_.lru /Tf42eana

3 JlecaTiuHble MpUOMIKEHNS 1

MPPALMOHATIBLHBIX YHCE
4 JlecsaTudHble NpUOIHIKEHNs )
UPPALMOHAIBHBIX YHCE
5 JlelficTBUTENIbHBIE YHCIIA 1
CpaBHeHUE IeHCTBUTEIbHBIX YHCEI 1
7 CpaBHeHHe 1eHCTBUTENbHBIX YUCEI 1
3 Apudmernueckuii KBaapaTHbII )
KOpEeHb
9 VYpaBHeHHe BUna X? = a 1
10 CroiicTBa apupMeTHUECKHX ! bubnuoreka [JOK
KBaJIPATHBIX KOPHEH https://m.edsoo.ru/7f42d862
1 CaoiicTBa apudmMeTHuecKux 1 bubnuorexa [IOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
[Tpeobpaszosanue YNCIOBBIX

12 Bbl:panczﬁnifl, coaepKaLnx | Bnbmuoresa TIOK .

https://m.edsoo.ru/7f42dd26
KBaJpPATHBIE KOPHU
13 IIpeobpazoBanue YHCIOBBIX 1 bubnunorexa LIOK




BBIPKEHHI, COIEPIKALIIX
KBaJPATHbIE KOPHH

https://m.edsoo.ru/7f42ded4

[TpeobpaszoBanue YHCIOBBIX

bubmuoreka [{OK

e BRI REEIT, SRIShARATIE https://m.edsoo.ru/7f42¢0be
KBaJPATHbIE KOPHH
IIpeoOpa3oBaHue YUCIOBBIX

15 Blfl)paﬁ(iﬂﬂﬁ, coziepIKaLnx EyGmorema LIOK

https://m.edsoo.ru/7f42¢262

KBaJIpaTHbIE KOPHU

16 Crenens ¢ uenbiM nokasareaem bugmorern LK

https://m.edsoo.ru/7f4354a4

CranpapTHas 3anuch 4uca.
Pa3mepbl 00bEKTOB OKPY KArOIIEro

17 Mupa (0T 3JIeMEHTapHbIX YaCTHIL 70 bubaunorexa [{OK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEJIBHOCTD MPOLIECCOB B
OKpY’KarLeM MUpe

18 CBOIiCTBa CTEMEHH C LEJIBIM bubaunoreka [JOK
noKas3aTreyeM https://m.edsoo.ru/7f435648

19 CBoiicTBa CTENEeHH C LEJbIM bubnuoreka [JOK
rnokasaresyieM https://m.edsoo.ru/7f435648

20 CBoiicTBa CTENEeHH ¢ LEbIM bubauorexa [IOK
rnokasaresjieM https://m.edsoo.ru/7f435648

21 CBOIiCTBa CTEMEHH C LETBIM bubnunoreka LIOK
MoKa3aTeyneM https://m.edsoo.ru/7f43599a

” CBo¥CTBa CTEMNEHH C LeJIbIM bubnuoreka LIOK
rokKasaresiemM https://m.edsoo.ru/7f435ed6

23 KpaapatHsliii TpéxuneH

24 KBaapaTHblii TpéxuneH




25 Pa3nosxenue kBagpaTHOro bubnuorexa LIOK
TPEXUIEHA HA MHOKHUTEIHN https://m.edsoo.ru/7f42fd38
2% Paznoxenue kBaapaTHOro Bbubuorexa IIOK
TPEXUJICHa Ha MHOKUTEJIH https://m.edsoo.ru/7f42fd38
KonTponeHas pabota no remam
27 “KBaTzIx)paTHble zoprm. Crenenu. Bubmaresa IOK ,
O https://m.edsoo.ru/7f42ec80
bubamnoreka [IOK
o AT RORRREG D ohs httns://m.edsoc])_.[ru/7f4303 82
JlonycTumble 3Ha4EHUSI
29 NEPEMEHHBIX, BXOSALIUX B
anreOpanyeckue BbIpaKeHHs!
JlonycTumble 3HaYEHUSI
30 MEPEMEHHBIX, BXOIALLIHUX B
anreOpanyvecKkue BHIPAYKEHUsI
31 OCHOBHOE CBOWCTBO bubnuoreka [IOK
anrebpanueckoii 1podu https://m.edsoo.ru/7f4308¢6
. bubnuoreka LIOK
e CoRpampime Apolel httns://m.edso:;.[ru/7f430a8a
" bubaunorexa [IOK
2 CRgpaEnzs Ipaged https://m.edsoi_.lru/7f430f44
% bubnuoreka [JOK
34 Coxpamenue apoGe https://m.edsocf.lm/7f430f44
35 CrnoxeHnue, BBIMUTAHHE, YMHOKEHHE Bbubnuoreka IIOK
U JieneHune anredpanyeckux apoden https://m.edsoo.ru/7f43128¢
36 CrnoxeHue, BBIMUTaHUE, YMHOKEHHE bubnuoreka LIOK
U feneHue anredpandeckux apoodeii https://m.edsoo.ru/7f4315¢0
37 CrnoskeHne, BBIMUTAHNE, YMHOKEHHE bubnuoreka LIOK




U JiesieHue anredpandeckux apodeit

https://m.edsoo.ru/7f4318c2

CJ'IO)KCHI/IC, BBIYUTAHUE, YMHOXKCHHE

Bbubnuoreka IIOK

38
. u neneHue anredpanueckux apodeit https://m.edsoo.ru/7f431a20
IIpeobpazoBaHue aKEHHUI
39 cop e xI:a ;x:];rezblzu):e:;:é SOty TIOK
APl P https://m.edsoo.ru/7f43259¢
npobu
ITpeobpazoBaHue BbIpaKEHNH,
40 cop e xlc)a ux anred l;pmecme BhimoTeR. IOK
RERRALS P https://m.edsoo.ru/7f432736
npobu
IIpeoOpasoBaHue BHIPAKEHHIA,
41 cop e >1[:a ux anred Ia)mqecxue bugmorern LOK
EsRRat P https://m.edsoo.ru/7f432736
npobu
4 KonTposnpHas pabota 1o teme bubaunorexa [{OK
"Anrebpanyeckasi 1podp" https://m.edsoo.ru/7f431d36
bubauoreka LIOK
43 K
e e https://m.edsoo.ru/7f42ecla
44 HenonHoe kBajipaTHOE ypaBHEHUE bramreea 10K
P P https://m.edsoo.ru/7f42¢cela
45 HenonHoe kBagpaTHOE ypaBHEHUE Brlmoreig IOK
P P https://m.edsoo.ru/7f42¢ela
46 ®dopmyna KOpHel KBaJIpaTHOro bubnuorexa [JOK
ypaBHEHUsI https://m.edsoo.ru/7f42f158
47 dopmyna KOpHEH KBagpPaTHOrO bubaunorexa LIOK
ypaBHEHUs https://m.edsoo.ru/7f42f3f6
43 dopmyna KOpHEi KBaApaTHOTO bubnunorexa IIOK
ypaBHEHUs https://m.edsoo.ru/7f42f5a4
49 Teopema Buera BuGaersra LIOK

https://m.edsoo.ru/7f42fef0




Bbubnuoreka IIOK

3 Teapsaa Beem https://m edsoo.ru/7f430076
51 Peluenue ypaBHEHHI, CBOASILLIUXCS K bubnuoreka LJOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢c542
57 Peluenue ypaBHeHH, CBOASILIIUXCS K bubnuorexa [JOK
KBaZpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 ITpocreiine apodHO- bubnuoreka LIOK
paLHOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328¢c6
54 IIpocreiiume qpoOHO- bubnuoreka IIOK
palMOHaJIbHbIE YPAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pelnenne TeKCTOBBIX 3a/1a4 C bubauoreka LIOK
MOMOLUBIO KBaIPATHBIX YPABHEHMI https://m.edsoo.ru/7f42f75¢
56 PereHre TEKCTOBBIX 33134 C bubnuoreka [JOK
MOMOILBIO KBAJIPATHBIX YPaBHEHUH https://m.edsoo.ru/7f42{8f6
57 KonrposnbHas pabora ro teme bubnmoreka LIOK
"KBaapaTHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JIuHeliHoe ypaBHEHHE C ABYMs
53 nepeMeHHbIMHU, ero rpaduk,
NpUMEpBI PeLIeHUs YPaBHEHHUH B
LIEJIBIX YHCIaX
JIuneitHoe ypaBHEHHE C OBYMsI
59 NepeMEeHHbIMH, ero rpauk,
NpPUMEPBI PeLIeHHs] YPABHEHHI B
LIEJIBIX YUCIaX
JluneitHoe ypaBHEHUE C ABYyMsI
60 nepeMeHHbIMH, ero rpauk,

NPUMEPbI PELIEHUS] YPABHEHUI B
LeJbIX YHCIax




61

Peluenue cucreM AByX JIMHENHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMH

62

Pemenune cuctem nByX JTMHEHHBIX
YPaBHEHMI C IByMsl IEPEMEHHBIMHU

63

Pewienne cucrem 1ByX JIMHEHHBIX
YPaBHEHHI ¢ IByMsl MepEMEHHBIMU

64

IIpumepsl pelueHust cucTeM
HEJIMHEHHBIX YPaBHEHUI C IBYMsI
NepPeMeHHBIMU

65

[Ipumeps! pelnenus CUCTEM
HEJIMHEHHBIX YPaBHEHUI C IBYMsI
NepPEeMEHHBIMU

66

I'paduyeckas HHTEpIIpETALIUS
yPaBHEHUS C IBYMsI IEPEMEHHbIMH 1
CHCTEM JIMHEIHBIX YPaBHEHUI C
JBYMSI TepeMeHHBIMH

bubnuoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas unTepnperarus
yYPaBHEHHs C ABYMsI IEPEMEHHBIMU U
CHCTEM JIMHEHHbIX YPABHEHHUII C
IBYMsl [IEPEMEHHBIMH

bubnuoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

PelueHne TeKCTOBBIX 3a/1a4 C
MOMOIIBIO CUCTEM YPaBHEHUI

69

Peinenne TEKCTOBBIX 3a/1a4 C
MOMOUIbI) CHCTEM YPaBHEHHUI

70

Pemenne TEKCTOBBIX 3a1a4 C
MOMOLIBbI) CHCTEM YPaBHEHHUI

71

Hucnosble HEPaBEHCTBA U MX
CBOICTBa




Yucnosblie HEPABCHCTBA U UX

72 .
CBOICTBA
73 HepaBeHcTBO ¢ 0O1HOI NEpEeMEHHOI
74 JluHeiiHble HepaBEeHCTBA C OHOM bubnuoreka IJOK
NEPEMEHHOM U UX pelleHre https://m.edsoo.ru/7f42¢692
75 JIuneiiHble HEpaBEHCTBA C OJJHOM bubtnuorexa IIOK
MEPEMEHHON U UX pELIeHUE https://m.edsoo.ru/7f42¢840
76 Jlunelinple HEpaBEHCTBA C OAHOM
MEPEMEHHOM U UX PEIICHHE
77 CucreMbl IMHEHHBIX HEPABEHCTB C bubnuoreka [IOK
OJIHOM NMEPEMEHHON U UX peLlIeHHe https://m.edsoo.ru/7f42cb88
78 CucremMbl IMHEHHBIX HEPABEHCTB C bubaunorexa [IOK
OJIHO¥ NEPEMEHHOMN U UX pelleHue https://m.edsoo.ru/7f42¢d2¢
79 CucreMbl TUHEHHBIX HEPABEHCTB C
OZHOH MEPEMEHHOH 1 UX PeIIeHHE
H3o0parkeHune perieHus JMHEHHOro
80 Hepa:eHCTBa Hpux CHUCTEM Ha i .
- . https://m.edsoo.ru/7f42¢9%¢4
YUCJIOBOM MPSIMOI
H3o0parkeHune perieHus TMHEHHOro
81 HEpPaBEHCTBA U MX CHCTEM Ha SCTHREEEE T
" " https://m.edsoo.ru/7f42¢9%4
YHCJIOBOH NMPsIMOI
Kontponbshas pabota no temam
82 "Hepasencrsa. Cucrembl
ypaBHeHHit"
Bbubnuoreka IIOK
o Uonswre. (ymumm https://m.edsoo.ru/7f433¢12
24 OO0nacTb onpeneneHus 1 MHOYKECTBO bubnuoreka [JOK

3HaYeHUH QyHKLUU

https://m.edsoo.ru/7f433d84




85 CrniocoObl 3ananust GyHKLMIA
86 I'padux pynkunu
87 CsoiicTBa pyHKIMH, UX
orobpaskeHue Ha rpaduke
38 YreHne 1 nocrpoeHue rpahukoB
GyHKLMIA
29 [Tpumeps! rpadukos GyHkumii,
OTPAKAIOIIUX PEaTbHBIE MPOLIECCHI
DyHKIMH, ONTUCHIBAKOLINE MPAMYIO U
90 063;)a1"2yr0 nponopunc::-llanbﬂpble ’ bubanorexa LIOK
S AEIOHSROETIE; f¢ Tyl https://m.edsoo.ru/7f434bbe
91 I'unepGouna
bubnuoreka LIOK
9 TanepOnm, httns://m.edso:)_.lru/7f4343e2
bubnuoreka [IOK
93 Tpaduk Gy y = x? https://m.edsognn/7f434572
Oyukiun y =x3, y=x3, y=Yx, y=
94 lxls;/ rpZd)nzecxo;ypeme’Hi;e ’y -
A — https://m.edsoo.ru/7f434d38
IToBTOpEHNE OCHOBHBIX MOHATUI
T —— https://m.edsoo.ru/7f437 1aa
pabora
Hrorosas koHTponbHas pabora /
96 Bcepoccuﬁcxaﬂpnposepopqﬂaﬂ Brfumoreia TIOK
AT https://m.edsoo.ru/7f434¢b4
97 IToBTOpEHNE OCHOBHBIX MOHATHHI U




METO/I0B KypcoB 7 1 8 KJ1accos,
0b6001eHne 3HaHui

IToBTOpEHNE OCHOBHBIX MOHATHIH 1

bubmuoreka [{OK

98 7ul 1
A : {1aceos, https://m.edsoo.ru/7f43736¢
00001eHne 3HaHui
IToBTOpEHNE OCHOBHBIX MOHATHI U
99 METOMOB KypcoB 7 U 8 KJlaccoB 1 Bubamorexa LIOK
" IP 5 ’ https://m.edsoo.ru/7f437510
00001menne 3HaHUi
IToBTOpPEHNE OCHOBHBIX ITOHATHI U
100 METO (I;)B KypcoB 7 u 8 KJ1acCOB 1 bubamorexa LIOK
A P o : https://m.edsoo.ru/7f4376b4
00001eHre 3HaHU
IToBTOpEHNE OCHOBHBIX MOHATHH U
101 METO, (fB KypcoB 7 u 8 KJ1accoB 1 Bubmiorexa LIOK
HOB YD ” g https://m.edsoo.ru/7f436b88
obob1eHue 3HaHnM
IToBTOpEHNE OCHOBHBIX MOHATHI U
102 METOOB KypcoB 7 U 8 KJ1accoB 1 Bubanorexa LOK
" P i > https://m.edsoo.ru/7f437858
obob1eHre 3HaHNi
OBIIEE KOJIMYECTBO YACOB I1O 100

[TPOI'PAMME




9 KUIACC

KosauuyectBo uacos DJeKTPOHHbBIE
Ne ara udposbie
n/m Tema ypora Bcero Kontpoapubie | - Ipaxririeckite i[syqeﬂnﬂ :6]()!:12033Te.nbﬂble
padoTbI padoTbI pecypeni
PammonanbHbIe 4ncha,
1 HppaLlUOHaJbHbBIE YMCJIA, KOHEUHBIE U 1
OeCKOHEUHbIE TECATHYHBIE IpOOH
MHOXeCTBO IeHCTBUTEIIFHBIX YHCET,
2 NEUCTBUTENILHBIE UUCIA KaK 1
OeCKOHEUHbIE TECATHYHBIE IpOOH
B3anMHO 0AHO3HAYHOE COOTBETCTBUE
3 MEXTy MHOXKECTBOM A€HCTBUTENbHBIX !
YHUCeJI U MHOXKECTBOM TOUEK
KOOPJAWHATHOM NPSIMOU
CpaBHeHHe EeHCTBUTENbHBIX YUCEI,
4 apudmeTnyecKkre NelcTBUs C 1
JNEHCTBUTEIbHBIMU YHCIAMH
5 [TpubmmwkéHHoe 3HaYSHNE BETUIMHBI, |
TOYHOCTH MPUOTKEHUS
OxkpyriieHue 9yucen 1
OxkpyriieHue 9yucen 1
g IIpukuaka u oLieHKa pe3yJIbTaTOB |
BBIYUCJICHUM
9 IIpukuaka u oLieHKa pe3yJIbTaTOB |
BBIYUCJIEHUI
10 JIunelinoe ypasHeHue. Pemenue 1 bubmmorex LIOK




YPaBHEHUH, CBOIASLIMXCS K JIMHEHHbBIM

https://m.edsoo.ru/7f43bf66

11

Jluneitnoe ypasHenue. Peinenue
YPaBHEHMI, CBOAALIUXCSA K JIHHEHHBIM

KBanparHoe ypaBHeHue. Pelienune

bubnuoreka LIOK

12 ABHEHMIA, CBO (¢
FRARRAREL, SEOIETIRCA B https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanparHoe ypaBHeHue. Pelienune Eu6 11OK
. ubnuorexa
13 SRARFICGERIL, SRR X https://m.edsoo.ru/7f43¢542
KBaAPaTHBIM - '
bubauoreka LIOK
14 BEKBAIPATHES JpAsHeHis https://m.edsoo.ru/7f43¢3d0
bubnuoreka [JOK
- i s https://m.edsoo.ru/7f43¢3d0
[Ipumepsl pelieHus ypaBHEHUN
16 TPEeTheH U YeTBEPTOI CTENEeHe
passioKeHHeM Ha MHOKUTENH
IIpumeps! pelueHust ypaBHeHUN
17 TpeThel U YeTBEPTOM CTENeHe
passioKeHHeM Ha MHOKUTENH
18 Pemenne npobHO-paLinOHaNIBHBIX bubnuorexa LIOK
YpaBHEHHUH https://m.edsoo.ru/7f43c9b6
19 Pewenne 1pobHO-paLinOHANBHBIX bubnuoreka [IOK
yYpaBHEHUIH https://m.edsoo.ru/7f43¢c9b6
20 PeleHue TeKCTOBBIX 3a71a4
anredpanyecKkuM MEeTOIOM
21 Pemienne TekCTOBBIX 3a0a4
anredpanyeckM MeTOI0M
22 Peluenue TekCTOBBIX 337124




anredpanyecKkuM MeTOIOM

KonTponbnas pabora no teme

23 " . .
VYpaBHeHus ¢ OQHOI NepeMEeHHOI
24 YpaBHeHUe C IBYMsl NEPEMEHHbIMH U bubnuoreka IJOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHUE C IBYyMsl IEPEMEHHBIMH U bubtnuorexa IIOK
ero rpauk https://m.edsoo.ru/7f43d0b4
Cucrema AByX JIMHEHHBIX ypaBHEHUIT
26 C IByMsl MEPEMEHHBIMU U €€ peleHne
7 CucremMa 1ByX JIMHEHHBIX YpaBHEHHH
C IByMsl IEPEMEHHBIMU U €€ peleHe
73 CucremMa 1ByX JIMHEHHBIX YpaBHEHHI
C IByMsl IEPEMEHHBIMU U €€ pelueHue
29 Cucrema AByX JTHHEHHBIX YpaBHEHUIT
C IByMsl MEPEMEHHBIMU U €€ pelueHne
Peenue cucrem nByx ypaBHEHHUIA,
30 OIIHO U3 KOTOPBIX nuyﬂegfxoe, a Jpyroe Bt IR
" https://m.edsoo.ru/7f43d23a
— BTOPO# CTerneHu
Pewenue cucrem nByx ypaBHEHHUIA,
31 OIHO M3 KOTOPBIX nHyﬂeﬁoe, a apyroe g .
@ https://m.edsoo.ru/7f43d55a
— BTOpPO# CTENEHU
Pemenune cucrem nByx ypaBHEHHI,
32 OZIHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe
— BTOPOH CTENEHU
Pewenue cucrem ByX ypaBHEHHIA,
33 OJIHO U3 KOTOPBIX JIMHEIHOE, a Apyroe
— BTOPOM CTENeHU
34 I'paduueckas nHTepnpeTaLys




CUCTEMbI YpaBHEHUH C ABYMsI
NePEMEHHBIMH

Perenue TEKCTOBBIX 3a1a4

35
anreOpandeckuM crnocodom
36 Pelenue TekCTOBBIX 3a1a4
anredpanyecKkum crocodom
37 KonTponeHas pabora no teme
"CucreMel ypaBHEHHI"
38 Yucnosbie HEPaABEHCTBA U UX
CBOWCTBA
39 UucnoBbie HEpaBEHCTBA U MX bubnuoreka [JOK
CBOIICTBa https://m.edsoo.ru/7f43ad5a
40 Jlunelinble HepaBeHCTBA C OAHOMN bubnuorexa LIOK
NEPEMEHHOI U UX pelLleHue https://m.edsoo.ru/7f43af08
41 JluneliHbIC HEPABEHCTBA C OJJHOH bubnuoreka [IOK
MEePEMEHHON U UX PELICHUE https://m.edsoo.ru/7f43af08
4 JluHeiiHble HEPABEHCTBA C OJTHOM bubnunorexa LIOK
NEPEMEHHON U UX pelLleHue https://m.edsoo.ru/7f43af08
43 Cncanbl JII/lHei/'IHij HEPaBEHCTB C
OJTHOI NepeMEeHHOH 1 UX pelueHue
44 CHCTbeI nnneﬁmfx HEPaBEHCTB C
OIHOI MePEeMEHHOH H UX peIIeHHe
45 CHCT?MbI HMHeﬁHij HEPaBEHCTB C
OJTHOI MepeMEHHOMN U UX pelueHHe
46 KBanpaTHbie HepaBeHCTBA U UX bubnunorexa LIOK
pelieHne https://m.edsoo.ru/7f43b098
47 KBaznpaTHbie HEpaBEHCTBA U X bubnuoreka LIOK

pelieHune

https://m.edsoo.ru/7f43b2 le




KBajpaTHbie HepaBeHCTBA U UX

bubmuoreka [{OK

* pemeHue https://m.edsoo.ru/7f43b5a2
49 KBazpaTHbie HEpaBEHCTBA U UX
perieHue
50 KBanparHbie HEPaBEHCTBA U UX
pelieHue
I'paduueckas unTepnperanus
51 H:pg)BeHCTB u CHC’I‘:MpHepaBeHCTB c B ro, LIOK
https://m.edsoo.ru/7f43b098
ABYMsl IEPEMEHHBIMH
I'paduueckas nuTepnperanus
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
ABYMs IEPEMEHHBIMU
53 KonTtpouneHas pabora no teme
"Hepasencrpa"
54 KBanparuunas pynkuus, eé€ rpadpuk n bubnuoreka LIOK
CBOICTBA https://m.edsoo.ru/7f4396¢6
55 KBanparuunas ¢pyukuus, eé rpapuk u bubnuoreka LIOK
CBOICTBA https://m.edsoo.ru/7f439842
56 Kpanparuunas GyHkuus, e€ rpaduk u bubauorexa [JOK
CBOIICTBa https://m.edsoo.ru/7f4399b4
57 [TapaGona, KOOpAMHATHI BEPLINHbI bubnuorexa [JOK
napabosibl, OCb CUMMETpHUH mapadosbl https://m.edsoo.ru/7f439¢b4
58 [TapaGona, KOOpAMHATHI BEPLINHbI bubnuoreka [JOK
napadoJsibl, OCb CHMMETPUHU NapadosIbl https://m.edsoo.ru/7f43a03a
59 ITapaGona, KOOpPAMHATHI BEPLUHHBI bubaunorexa LIOK
napadosibl, OCb CHMMETPUU Tapadosibl https://m.edsoo.ru/7f43alac
60 ITapabona, KOOpAMHATHI BEPIIMHBI bubnunorexa LIOK

napaboJibl, OCb CHUMMETPHH TapadoIbI

https://m.edsoo.ru/7f43a3 le




ITapaGona, KOOpPAUHATHI BEPLIMHBI

bubmuoreka [{OK

& napabosiel, OCb CUMMETPHHU Mapadosb https://m.edsoo.ru/7f43a526
62 [Tapabona, KOOPAMHATHI BEPLIHHI
napabosibl, OCb CUMMETPHHU MapadosIbI
63 I'padpuku GyHkumit: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'padpuku Gyskumii: y = kx, y =kx +
b, y=k/x, y=x?, y=vx, y=[x|
65 I'paduku pynxumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=|x|
66 I'papuku pynkumit: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[x|
&7 I'paduku pyukumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[x|
68 I'paduxu pynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
69 KonrposnbHas pabora rno teme bubnunorexa LIOK
RO https://m.edsoo.ru/7f43ab84
70 IToHsiTHE YHCIOBOI bubnuoreka [IOK
MOCJIEI0BATEIbHOCTH https://m.edsoo.ru/7f43e6¢6
3angaHue nocnIen0BaTeNbHOCTH
71 peKyppeHTHOM HopMy0ii 1 Bt [k
. https://m.edsoo.ru/7f43¢bda
(dhopmynoit n-ro uneHa
Apudmernueckasi 1 reoMeTpHyecKas bubnunorexa LIOK
12
IPOrpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernyeckas ¥ reoMeTpudecKast Bbubnnorexa LIOK
[IPOrpeccuu https://m.edsoo.ru/7f43f3b4
74 DopMyJIbl N-rO YjIeHa bubaunorexa LIOK




apudMeTHIeCKOi 1 reoMeTprHYecKoi
IIPOrPECCHil, CyMMBI NEPBBIX N
4JIEHOB

https://m.edsoo.ru/7f43f58a

75

DopmyIibl N-ro 4ieHa
apupmMeTHUeCKON U reOMeTPUIECKON
IIPOrPECCHiA, CyMMBI MEPBBIX N
4JIEHOB

Bbubnuoreka [IOK
https://m.edsoo.ru/7f43ef2¢

76

DopMmy bl N-Io YJieHa
apudMeTHYECKONH U reOMeTPHYECKOMN
NPOrPeCcCHii, CyMMbI MEPBBIX N
4JIEHOB

bubnuoreka [IOK
https://m.edsoo.ru/7f43f0c6

77

Dopmy bl N-ro 4IeHa
apupmMeTHuecKoi 1 reOMeTPUIECKOH
MIPOrPECCHIA, CyMMBI MEPBBIX N
4JICHOB

bubnuoreka LIOK
https://m.edsoo.ru/7f43f72¢

78

®DopMyJibl N-ro 4YieHa
apudMeTHYECKOH 1 reoMeTpUYECKOoi
MPOrPeCcCHii, CYMMBbI MEPBLIX N
YJIEHOB

bubnuoreka LIOK
https://m.edsoo.ru/7f43f8a0

79

UzobparkeHue uieHoB
apudMeTHUeCKOi U reOMeTpPUYECKOi
NPOrPeCCHil TOUKaMH Ha
KOOPJAWHATHOH MJIOCKOCTH

80

H3zobpaskeHune 4jieHoB
apudMeTHYECKOoi U reoMeTPUYECKOi
MpOrpeccHii ToukamMu Ha
KOOPAMHATHOM MJIOCKOCTH

81

JIMHEHHBII U YKCIOHEHIIUAIbHbBIN
poct




82

CnoxxHble MPOLEHTHI

Bbubnuoreka IIOK
https://m.edsoo.ru/7f43fe0e

83

CnoskHbI€ MPOLIEHTHI

bubnuoreka LIOK
https://m.edsoo.ru/7f4401a6

84

Kounrponenas pabora no treme
"YucnoBble MOCIEI0BATEIbHOCTH"

bubnuoreka LIOK
https://m.edsoo.ru/7f4404£8

85

[Toeropenue, 0000EeHNE 1
CHUCTEMAaTH3aLMsl 3HAHUI. 3aIHCh,
CpaBHEHUE, ACHCTBUsA C
JeHCTBUTEIbHBIMHU YHCIIAMHU,
YUCJIOBAs MpsiMasi

86

IToBropenue, oboOLIeHHe 1
cucremaTtusauus 3Hanuil. Ilponentsr,
OTHOLICHUS, IPONOPLIHU

87

[TosTopenue, 0bob1eHne u
CHUCTEMAaTH3aL[Us 3HAHWUH,
Oxpyrienue, npudankeHue, OLeHKa

88

[ToBropenue, obo0LIeHHE 1
cucTeMaTu3alus 3HaHui. PelneHue
TEKCTOBBIX 33/1a4 apu(METHIYECKHUM
crocobom

bubauoreka LIOK
https://m.edsoo.ru/7f443b12

89

[ToBTrOpenue, obodeHne u
cUcTeMaTu3alus 3HaHui. Pemenue
TEKCTOBBIX 3374 apu(PMETUIECKUM
crocobom

Bbubnuoreka ITOK
https://m.edsoo.ru/7f443cd4

90

[ToBropeHue, obobIeHne U
cucreMaru3alus 3HaHui. Pemenue
TEKCTOBBIX 33/1a4 apu(PMETHIECKHM
criocobom

bubmuoreka [IOK
https://m.edsoo.ru/7f443fea




ITosTOpeHnue, obob1eHue 1

01 cUCTEeMaTU3aLus 3HAHUH, bubnuorexa [IOK
IIpeobpazoBanue anredpanueckux https://m.edsoo.ru/7f4441ca
BBIPAKEHHUH, JOMYCTUMbIE 3HAUCHHS
[ToBropenue, obobeHne u

0 cUCTeMaTHU3alus 3HAHUH, bubnuoreka [IOK
ITpeoOpaszosanue anredpandeckux https://m.edsoo.ru/7f444364
BBIPAJKEHMIA, 1Oy CTUMbIE 3HAYEHUS
IToBropenue, obo0LeHHe 1

93 cUcTeMaTU3alus 3HAHUM. Bubnauoreka LIOK
IIpeobGpa3oBanue anredpanveckux https://m.edsoo.ru/7f4446f2
BBIPAKEHHI, JOMYCTUMbIE 3HAYSHHS
[TosTopenue, 0bodeHne n

o4 CHCTeMaTU3aLus 3HAHUH. Bubnnoreka [TOK
[Ipeobpazosanue anredbpanyecknx https://m.edsoo.ru/7f444a94
BBIPAJKEHHI, TOMYCTUMbIE 3HAYSHHS
IToBTropenue, obobLeHHe 1

95 cucremMatuzanus 3HaHui. QyHKIUK: bubaunorexa [{OK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444¢56
byHKUMH
[TosTOpenue, 0bodeHne u

96 cucteMaTu3anus 3HaHui, OyHKUNH: bubauoreka [JOK
MOCTPOEHUE, CBONCTBA N3Y4YEHHBIX https://m.edsoo.ru/7f444f44
byHKui
IToBropenue, oboluieHue 1

97 cucremMaruszanus 3HaHuil. QyHKIUH: bubnuorexa LIOK
MOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKUMH

98 [ToBropenue, obodeHue u bubnuoreka LIOK




cucTeMaTu3alus 3HaHui. QyHKIUKU:
MOCTPOEHHUE, CBOHCTBA H3y4YE€HHBIX
byskuni

https://m.edsoo.ru/7f4452¢6

99

ITosropenue, 0bo0meHue u
CHUCTeMAaTHU3aLis 3HAHHI.
I'paduueckoe perenne ypaBHeHUI 1
MX CUCTEM

Bbubnuoreka [IOK
https://m.edsoo.ru/7f445516

100

[ToBropenue, obo0LIeHHE 1
cUcTeMaTH3alus 3HAHUM.
I'paduyeckoe pelieHne ypaBHEHUH 1
UX CUCTEM

101

Hrorosast koHTpOsbHAs paboTa

102

O06001menue 1 cucTreMaTH3aL sl
3HaAHHN

OBLIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102







MNPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBLHOM MIPOI'PAMMOBI

7 KJIACC
Kona .
I[IpoBepsiembie IpeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NpoBepPsieMoro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus
pe3yabTaTa
1 YHucna v BEIYUCIEHUS
- BeimonHATe,  coderas  YCTHbIE U NHUCBbMEHHBIE  MIPHUEMBI,
' apudmernueckue NeUCTBHS ¢ PALIMOHATBHBIMU YHUCTAMHU
Haxomuth 3HAYEHUS YHUCJIOBBIX BBIPAKCHUH, MPUMEHSTD
1.2 pa3HOOOpa3HbIe COCOOBI M MPUEMBI BLIYUCIICHUS 3HAYEHUH TPOOHBIX
BBIPAXKEHUH, comepikaux OObIKHOBEHHBIE U AECITHYHBIE ApOoOH
Ilepexomute OT oOnHOH (OPMBI 3allUCH  YUCENl K  APYroi
13 (npeobpa3oBbIBaTh  AECATHYHYHO  ApoOb B OOBIKHOBEHHYVIO,
' OOBIKHOBEHHYIO B JECSITHYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECSITUYHYIO IPOOB)
1.4 CpaBHUBATH U YIOPSAOUYUBATD PALIIOHATIBHBIE YHUCTIA
1.5 OxkpyrysTe ynucna
BoInonHATE MPUKUAKY W OLEHKY pPE3yJibTaTa BBIUUCIEHUH, OLEHKY
1.6 3HAUYECHUN YHCJIOBBIX BbIpAKEHUW. BpImonHATH AeHCTBUA €O
CTEMNEHSIMH C HATyPAJIbHBIMU MTOKA3aTEISIMU
17 [lpumeHsTP TPU3HAKH JETUMOCTH, pa3JIOKEHHE HAa MHOXKHUTEIU
' HATypPaJIbHBIX YHCETT
Pemare  mpakTUKO-OPMEHTHPOBAHHBIE  3a/la4yd,  CBSI3aHHbIE C
OTHOIIIEHUEM BEJIMYUH, MPOIIOPIIHOHAIBHOCTBIO BEJIMYUH,
1.8 MPOLICHTAMH, WHTEPIPETUPOBATh PE3YJbTAThl pELICHUs 3a1ad  C
Y4ETOM OTPAHUYEHUH, CBSI3AHHBIX CO CBOMCTBAMHU PAacCMAaTPUBAEMBIX
00BEKTOB
2 AnrebpanuecKkue BbIPaKESHUS
’1 Hcnonp3oBath  aireOpanyecKyrd TEPMHUHOJIOTHIO U CHMBOJIHKY,

IIPUMEHSTH €€ B IIPOLIECCEe OCBOEHUSI yueOHOro MaTepuana




Haxooute 3HaueHnst OYKBEHHBIX BBIPAXEHUH TMPH  3aJaHHBIX

22 3HAYEHUSX [IEPEMEHHBIX
53 BeimonHsaTe mpeoOpa3oBaHUS LEJIOrO  BBIPAKEHHS B MHOTOWICH
' NPUBEICHUEM MOAOOHBIX CIaraéMbIX, PACKPbITHEM CKOOOK
BBINOMHATE YMHOXKEHHE ONHOWIEHA HA MHOTOWIEH M MHOIO4YJIEHA Ha
24 MHOTOWJIEH, TPUMEHATh (OPMyJbl KBajpaTa CyMMBI W KBajpaTa
pPa3sHOCTH
Ocy1LecTBIATh pa3oKeHHe MHOTOUJIEHOB HA MHOXKUTEIHU C TIOMOILBIO
25 BBIHECEHHSI 32 CKOOKHM OOILIEro MHOXKHTEISI, TPYIITUPOBKHU CIIaraeMbix,
npuMeHeHHs1 GOPMYJT COKPAIIEHHOTO YMHOKEHUS
6 [IpumensaTs mpeoOpa3oBaHUs] MHOTOWIEHOB JUIS PELIEHHs Pa3IHMYHBIX
' 3a4a4 U3 MaTEMATUKH, CMEKHBIX IPEIMETOB, U3 PEaNbHON NMPAKTUKU
"7 Hcnonb30BaTh CBOWCTBA CTENEHEH C HATypajlbHBIMU IOKA3aTEISIMU
' IUTsI TPeoOpa30oBaHUs BhIPAKEHUN
3 YpaBHEHHUs U HEPABEHCTBA
Pemare nuHenHBIE YypaBHEHHs C OOHOW NEPEMEHHOW, NPUMEHSs
3.1 MpaBujia Nepexofa OT UCXOJHOIO YPaBHEHUsI K PABHOCHUIBHOMY €MY.
IIpoBepsTs, ABNIAETCA JIX YUCIO KOPHEM YPAaBHEHUS
39 [IpumenaTy rpaduyeckne MeTOAbl TPU  PEIIeHWH  JMHEHHBIX
' YPaBHEHHUH U UX CUCTEM
33 [TonOupaTe nmpuMepsl Map YUCEN, SBISIOIINXCS PEIICHHEM JIMHEHHOTO
' YPaBHEHHUs C NByMs IEPEMEHHBIMU
CTtpouTh B KOOPAMHATHOH TUIOCKOCTH rpaduK JHHEHHOTO YPaBHEHHUS C
34 IBYMSl TIEPEMEHHBIMHU, IOJIB3YSCh TPaQUKOM, NPUBOAUTH HPUMEPHI
pelIeHusl ypaBHEHUs
35 Pemate cuctemsl 1ByX JIMHEHHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU,
' B TOM 4HCJIe Tpadruecku
CocraBnaTh U peliaTh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEMHbBIX
3.6 YPaBHEHHH MO YCIOBUIO 3a7a4M, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 331a41 MOJIy4YEHHBIN pe3yabTaT
4 Koopaunate! u rpadpukn. @PyHKINHN
HzobpaxkaTh Ha KOOPIMHATHOH MNPSIMOH TOYKH, COOTBETCTBYIOLIHE
4.1 33JaHHBIM KOOpPAWHATAM, JIy4M, OTPE3KH, WHTEPBajbl, 3alUCHIBATH

YUCJIOBBIC MPOMEKYTKHU Ha anre6pa1/1qec1<0M SA3BIKC




42

OTmeuaTb B KOOPAMHATHOM IUIOCKOCTM TOYKH IO 3aJaHHBIM

KOOpAWHAaTaM

Ctpouts rpadpuku nuneiinbx Qynxuuii. Ctpouts rpaduk GyHKUHH Y

= x|

44

OnuceiBaTh ¢ MOMOLIBIO (PYHKLHMIT M3BECTHBIE 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU. CKOPOCTb, BpeMsl, PAacCTOSHHE, LEHY, KOIHYeCTBO,

CTOMMOCTb, MPOU3BOAUTENBHOCTD, BpeMsi, 00béM paboThl

4.5

Haxonuts 3HaueHne GyHKIHH MO 3HAYCHUIO €€ apryMeHTa

4.6

ITonumate rpaduyeckuii crioco® TmpejncTaBjieHHss ¢ aHajJu3a
uH(pOpMALIMK, W3BJIEKATh W MHTEPIPETUPOBATH HMHPOPMALMIO U3

rpa)MKOB peabHbIX MPOLECCOB M 3aBUCHMOCTE

8 KJIACC

Kox
NpoBepsieMoro
pe3yjabTara

IIpoBepsiembie NpeaMeTHBIE PE3YJIbTATHI OCBOCHHS OCHOBHO#
o0pa3oBaTe/IbHOH NPOrpPaMMbI OCHOBHOT0 0011ero o0pa3oBaHusi

1

Yucnaa ¥ BBIYUCICHUS

1.1

Hcnonb3oBaThb Ha4aJIbHbIE NPEACTaBICHUS (6] MHOKECTBE
JIeHCTBUTENIbHBIX YHUCEN JIJIS CpaBHECHHUA, OKPYIJIEHUA H Bbl'-{l/lCJIeHI/If"I.,
H306pa)KaTb JIEeNCTBUTE/IbHBIE YHCJIA TOYKAMH Ha KOOp,E[HH&THOfI

npsAMOi

12

[TpumeHsTh  MOHATHE  apU(METHYECKOro  KBAJPAaTHOIO  KOPHS,
HAXONUTb KBAAPATHbIE KOPHHU, HCMONAB3Ys MpPU HEOOXOIUMOCTH
KaJbKYJIATOP, BBIMOIHATL MPeoOpa3soBaHUs BLIPAKEHUH, COAEPIKALINX

KBaApPaTHBIC KOPHH, UCITOJIB3Y CBOICTBA KOpHeﬁ

1.3

HUcnonp30BaTh 3amucu  OONBIIMX M MajibIX YHCET C MMOMOLIBIO

necATUYHBIX Apodeit u creneneit yucnaa 10

Anrebpanyeckue BbIpaKeHHs!

Z.d

[IpuMeHATL MOHATHE CTENEHH C LEbIM MOKa3aTeaeM, BbIMOIHATh
npeoOpa3oBaHHs BLIPAXKEHHH, COAEPHKAIMUX CTEMEHH C  LeNBbIM

IMoKasaTeJjicM

2.2

BbIMONHATL ~ TOXKOECTBEHHbIE  MPeoOpasOBaHMsA  PALIMOHATBHBIX

BBIDAXKEHHII HAa OCHOBE MpaBWUJ MEHCTBUI HaJ MHOTOWIEHAMH H




anredpandecKUMH APOOsSIMHU

23

PacknanpiBaTe KBagpaTHBIN TPEXUIEH HA MHOXKUTEN

24

[IpumenaTr npeoOpa3oBaHMUs BBIPAKEHUH Ui PEIICHUS Pa3IHYHBIX

3ada4 U3 MaTCMATHUKH, CMECKHBIX IPEAMETOB, U3 peaanoix'I MPAKTUKN

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemare nuHelHHBIE, KBaApaTHbIE YypPaBHEHUS W pPalUOHAIbHbBIE
YPaBHEHHUs, CBOJSLINECS K HUM, CUCTEMBI IBYX YPABHEHHUU C IBYyMs

NEPEMEHHBIMU

3.2

IIpoBoauTe mnOpocTeHIIMEe HWCCAENOBAHUS YPABHEHUNW U CHCTEM
ypaBHEHUH, B TOM HYHCIE€ C TMPUMEHEHHEeM TrpapUuIecKux
npeacTaBiIeHul (yCTaHABIMBATb, UMEET JIU YPaBHEHHE WJIM CHCTEMA

YPaBHEHUH PEIIeHHsI, €CITU HMEET, TO CKOJIbKO, U TIpoUee)

33

[lepexomute OT CJOBECHOH  (OPMYNIHMPOBKH 3amadnl K e
anreOpandeckoll MOIETH C IMOMOIIBI0 COCTABJICHUS YPaBHEHUS MU
CUCTeMbl ypaBHEHUN, WHTEPHPETUPOBATb B COOTBETCTBUM C

KOHTCKCTOM 3aaa4uu HOJIy‘{eHHbeI pe3yapTar

34

IIpuMeHsTh CBONCTBA YHUCIOBBIX HEPABEHCTB JJIsl CPABHEHUS], OLICHKH,
pelaTh JUHEHbIE HEPABEHCTBA C OJHOW MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpauueckyrd  WUIFOCTPALMI0 ~ MHOXECTBA  PeLIeHUH

HEPABCHCTBA, CUCTEMbI HCPABCHCTB

DyHKIMU

4.1

[TornMaTe W HCHONB30BATh (PYHKLUMOHAJIBHBIE TOHITHA U SI3BIK
(TEpMHHBI, CHMBOJMUYECKHE OOO3HAYEHUs), ONPENeNsiTh 3HAYCHHE
(GYHKIMH 1O 3HAYEHHMIO apTyMEHTa, ONPEAeNsATb CBOWCTBA (PYHKLUHU

1o eé rpaduky

42

CtpouTtsh rpaduku 3JeMEHTaPHBIX PYHKUUH BHIA:
yv=k/x

k/x

, ¥ =x?, y = X3 y = [X|, onuChIBaTh CBOICTBA YHCIOBOH (PyHKIUHU MO €&
rpaguky




9 KVIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble IpeaAMETHbIE PE3yJbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus

1

Yucna 1 BBIYUCIEHUS

1.1

CpaBHI/IBaTb U YHopsAAOYUBATHL pPAllMOHAJIBHBIC W HUPpPALHUOHAJIBLHBIC

qucia

1.2

BrimoaHaTs apI/I(I)MeTI/ILIeCKI/Ie HeﬁCTBHﬂ C pallMOHAJIbHBIMU YUCJIaMH,
cou€Tasds YCTHBIC U MUCBbMCHHBIC HpI/IéMbI, BBIINTIOJIHATE BBIYUCJICHUA C

HppauOHaJIbHBIMU YUCIaMHU

1.3

Haxonutp 3HaueHUs CTENEHEW C LEeNbIMH MOKAa3aTeIsIMU U KOPHEM,

BBIMUCIATH 3HAYCHUA YHCIIOBBIX Bpra}KeHI/Iﬁ

1.4

OKPYFJ'IﬂTb HeﬁCTBHTeHbeIe HUCJIa, BBIIIOJIHATE MPUKUAKY pE3yJibTaTa

BBIYMCJICHH, OLIEHKY YMCJIOBBIX BBIPAXKEHUN

YpaBHEHHUs U HEPABEHCTBA

2.1

Pemare  sMHeNHBIE W KBagpaTHbBIE YpPABHEHUs, YPABHEHHs,

CBOSIIIIMECS K HUM, IPOCTEeHINe TpOOHO-palIOHAbHBIEC YPABHEHUS

22

Pemate cucreMsl 1ByX JIMHEWHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU
U CUCTEMBI IBYX YPAaBHEHHH, B KOTOPBIX OAHO YPAaBHEHUE HE SIBJIAECTCA

JIMHENHBIM

23

Pemate TekcTOBBIE 3a7auu anreOpamyecKUM CIIOCOOOM C MOMOIIBIO
COCTABJICHUS] YPAaBHEHUs] WM CHUCTEMBbI [BYX YPaBHEHHH C JByMs

NEPEMEHHBIMU

24

IIpoBoauTe mnOpocCTeIIMEe HWCCAEAOBAHUS YPAaBHEHHM W CHCTEM
ypaBHEHUH, B TOM HYHCIE€ C TMPUMEHEHHEeM TrpapUuIecKux
npeacTaBiIeHn (HanpuMep, YCTaHABINBATb, UMEET JIN YPaBHEHUE WITH

CUCTEeMa YPaBHEHHI PEIIEHUSs], €CITH UMEET, TO CKOJIBKO)

25

Pemarsb JIMHEHHBIE HEPABCHCTBA, KBaApaTHBIC HEPABCHCTBA,
n300paxkaTh PElICHHe HEPABEHCTB HA YHCIIOBOW MPSIMOM, 3aIMHChIBATH

pemICHUE C TTIOMOIBIO CUMBOJIOB

2.6

Pemare cucTeMBI JTUHEWHBIX HEPABCHCTB, CHUCTCMBblI HCPABCHCTB,

BKJIIOYAIOIHE KBAaJPAaTHOE HEPAaBEHCTBO, H300pa)kaTh peLIeHHe




CHUCTEMbI HEPABEHCTB Ha YHCJIOBOM ﬂpﬂMOﬁ, 3alMnuchblBaTh PCUICHHE C

NMOMOILIBKO CHMBOJIOB

2.7

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3JIMYHBIX 33124

(98]

DyHKUUU

3.1

PacnosznaBate  (yHKUMM  HM3YYEHHBIX BUJIOB. IToxasbiBaTh
CXEMAaTHYECKHU PACTIONOKEHHE HA KOOPAMHATHOH MIIOCKOCTH rpauKOB
byukumit Buna: y=kx, y=kx+b, y=k’x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4YeHuit K03()(UIMEHTOB, ONUCHIBATH CBONCTBA (PYHKLIHI

3.2

Iloka3biBaTh CXE€MaTMYECKM PACMOJIO)KEHHE Ha  KOOPAMHATHOM
miockocTH rpadukoB QyHkumit Bupa y = VX, y = [X| ¥ onuchiBaTh

CBOMCTBA (PyHKIHH

33

Ctpouts u wu3o0paxarb cxeMaTH4eCKH TpaduKHU KBaJAPATHYHBIX

(dyHKLHMiT, OMUCBIBATL CBOWCTBA KBAAPAaTHYHBIX (YHKLUHMI MO HX

rpadukam

34

Pacrio3HaBaTh KBaApaTH4HY0 (YHKIMIO 1O (Gopmylie, NPUBOAUTH
NpUMepbl KBaAPAaTHYHBIX (DYHKLHUI W3 peanbHOH JKU3HH, (U3HKH,

reoMeTpuu

Apudmernueckasi U reOMETPUYECKas MPOrPecCUu

4.1

PacrniozHaBaTe aprMETHYECKYIO U reOMETPUYECKYI MPOrpeccHH Tpu

pa3HbIX crocodax 3aaaHus

4.2

BbINONHATL BBIMUCIAEHUS C HCMOAb30BAaHHEM (POPMYJ #-rO HjIeHa
apu(pMeTHUECKOH M TeOMETPHUUECKON MPOrpecCHii, CyMMbl TEPBBIX N

HJICHOB

4.3

I/1306pa>1<a'rb YJCHBI MOCJICA0OBATC/IbHOCTH TOYKAMHU Ha KOOp)lIdHaTHOﬁ

IJIOCKOCTH

44

Pematn 3ada4yH, CBA3aHHBIC C YHCJIOBBIMH MOCICOOBATCIBHOCTAMH, B
TOM 4YHCJIC 3amayud H3 peaJ'IbHOﬁ JKU3HH (C HCITOJIB30BAHHEM

KaJIbKyJIATOpa, LU(POBBIX TEXHOJIOIHIA)




HHPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KVIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHHS
1 Yucna 1 BEIMUCIEHUS
JlpoOu OOBIKHOBEHHBIE M AECATUYHBIC, MEPEXOI OT ONHOW (POPMBI 3aMUCH
1.1 apobeit x npyroii. IloHsTHE palMOHANBHOTO YHCIA, 3alHUCh, CPaBHEHHUE,
YIOPAIOYMBAHUE PALMOHAIBHBIX YHCEIT
- Apudmernueckue AeMCTBUS ¢ palliOHANIBHBIMU YHCIaMu. PerneHue 3amay u3
' peanbHOMN MPAKTHKHU HA YacTH, Ha Apodu
13 CreneHb ¢ HaTypalbHBIM TIOKa3aTeNeM:. ONpeAeNieHHe, Npeodpa3oBaHHe
' BBIPAKEHUI HAa OCHOBE OIPENENICHUs, 3aIUCh OOJBIINX YUCEI
” IIpoueHTsl, 3amuch MPOLIEHTOB B BUIE APOOH U APOOH B BUIE MPOLEHTOB.
' Tpu OCHOBHBIE 337]a4K HA IPOLEHTHI, PELICHHUE 3a4a49 U3 PEaJIbHON NPAKTUKH
s IlpumeHenne NpU3HAKOB  AENMMOCTH, PA3JIOKEHHE HAa  MHOXHUTENH
' HATYpaJIbHBIX YUCE
L6 PeanpHble  3aBUCMMOCTH, B TOM YHCie IpsiMas W oOparHas
' MPONOPLUOHAIBHOCTH
2 Anrebpanueckie BbIPaKEHUs
”1 IlepemenHble, YMCIOBOE 3HAYEHHUE BBIPAXKEHUS C MEPEeMEHHOHN. JloNmyCcTUMBIe
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBneHne 3aBUCHMOCTH MEXIy BEJIUYHMHAMH B BHAE (OPMYJIBL
' Brraucnenus o popmynam
’3 IIpeobpasoBarne  OyKBEHHBIX  BBIPAKEHUH, TOXNECTBEHHO  paBHbBIE
' BBIPAXKEHUSI
24 CBolicTBa CTENEHU C HATypaJIbHbIM [1I0Ka3aTeNleM
5 Opnnounenbl U MHoOrouneHsl. CteneHb MHorouneHa. CloskeHue, BbIUUTAHUE,
' YMHOXX€HHE MHOTO4JICHOB
"6 DopMy bl COKPAIEHHOIO YMHOXEHUS: KBaAPaT CYMMBI U KBaJpaT Pa3HOCTH.
' ®dopMyna pa3HOCTH KBaAPaTOB. Pa3noskeHne MHOIOUYIEHOB HA MHOXKHUTEIN
3 YpaBHeHuUst




VpaBHeHHe, KOpPEHb YpPaBHEHMs, MpaBUa NPeoOpa3OBaHMs YPaBHEHHS,

> PaBHOCUJIBHOCTb YPaBHEHUI
5% JluneiiHOEe ypaBHEHHE C OJHOH NEPEMEHHOH, YMCIO KOPHEH JMHEHHOro
' YPaBHEHUSl, peLIeHHEe JTMHEHHbIX YPaBHEHUN
- CocraBneHne ypaBHEHHH MO YCJIOBHIO 3ana4u. PelieHne TeKCTOBBIX 3amad C
' MOMOLIBIO YPABHEHHI
3.4 JluneiiHoe ypaBHEHHE C ABYMsI IePEMEHHBIMU U ero rpaduk
Cucrema AByX JHHEHHBIX ypaBHEHUI C AByMsl nepeMeHHbIMH. Perenue
335 CUCTEM ypaBHEHHI criocoOoM moacTaHOBKH. [IpuMepsl pelueHus TeKCTOBBIX
3a/1a4 C MOMOUIBIO CUCTEM ypaBHEHUI
- Koopaunate! u rpapuku. @yHkumun
4.1 KoopanHata TOYKH Ha NpsiMOii
% Yucnosbie npomexkyTku. PaccTosinne Mexay AByMsl TOUKAMH KOOPAMHATHOM
' npsMoit
1% [psimoyrosibHas cuctema koopauHart, ocu Ox u Oy. AbGcuucca M opaMHaTa
' TOYKH HA KOOPAWHATHOMN TJIOCKOCTH
- [Mpumeps! rpadukoB, 3a7aHHbIX Gopmyramu. UteHue rpadukoB peasbHbIX
' 3aBUCUMOCTEM
4.5 IMonsitue pynxumu. I'padpux pynkunu. CoiicTBa QyHKLMIT
4.6 Jluneitnas Qynkuus, eé rpapuk. I'paduk pyHkumm y = [x|
47 I'paduueckoe peleHune JHHEHHBIX YPAaBHEHUH M CHCTEM JIMHEHHBIX
. ypaBHEHHUit
8 KUIIACC
Kon IIposepsiemMblii 21€eMEHT COAEPKAHHSA
| Uwncna 1 BEIYUCIEHUS
i1 KBagparHbiii kopeHb M3 uucna. [loHsitue o0 HppalMOHAJIBHOM YHCIIE.
‘ JlecaTuunble MpUONIMIKEHUs UPPALIMOHATIBHBIX YHCE
CpoiicTBa apu(MeTHYECKUX KBAJAPATHBIX KOpPHEW W HMX NpPUMEHEHHE K
1.2 npeoOpa3oBaHHUIO YUCIOBBIX BbIPAKEHUI U BbIUMCIEHUSIM. JlelCTBUTENbHbIE
qucna
1.3 CreneHb ¢ 1LleJIbIM TIOKa3aTesneM 1 e€ cBoiicTBa. CTaHAapTHAs 3aMUCh YUCia




2 AnreGpanveckue BbIpaKeHHsl
2.1 KBaapartHblii TpEXuieH, pa3aoKeHHe KBAAPATHONO TPEXUICHA HA MHOKUTENTN
22 AnreOpanyeckast 1podb. OCHOBHOE CBOMCTBO anredpanyeckoi 1podu
23 Cnosxenne, BBIMUTAHNE, YMHOXKEHHUE, IeNeHne anredpanyueckux apodeit
24 PaumoHanbHbIe BhIpaKEHUSI U UX NpeodpasoBaHue
3 YpaBHEHHUs 1 HEpABEHCTBA
i Ksagpatnoe ypasHeHue, ¢opMmyna KOpHel KBagpaTHOTO YPaBHEHWUS.
' Teopema Bueta
32 Pemenne ypaBHeHuUH, CBOAAIMXCS K TMHEHHBIM U KBaJPATHBIM
33 ITpocreiinine ApoOHO-paliMOHAIbHbBIE YPaBHEHUS
I'paduueckas uHTEprpeTanns ypaBHEHHH C JABYMs MEPEMEHHBIMH H CHCTEM
34 JUHENHBIX YpaBHEHUI ¢ OByMsi nepeMeHHbIMH. Ilpumeps! pewenus cucrem
HEJIMHENHBIX YPABHEHUI C IByMsl MEPEMEHHBIMHU
3.9 Perenne TeKCTOBBIX 3ama4 anredpandeckuM crnocodom
3.6 Uucnosble HEPABEHCTBA U UX CBOICTBA
3ud HepaseHCTBO ¢ 0/1HOI nepemMeHHOoM
38 PaBHOCHIBHOCTE HEPABEHCTB
3:9 JIuHeliHble HEpPAaBEHCTBA C OHOM NMEPEMEHHON
3.10 Cucrembl TMHEHHBIX HEPABEHCTB C OAHON NMEPEeMEHHOMH
4 DyHKUUH
- [Tonstne ¢yukuun. OOnacTe onpeneneHuss M MHOXKECTBO 3HAYEHHI
' ¢ynkuun, CrnocoOr! 3ananus GyHKIHI
42 I'paduk pynkumu. Urenue cBONCTB QyHKLUM 110 €€ rpaduky
43 ITpumeps! rpadpukoB GyHKUMH, OTPAXKAIOLINX PEATbHbIE MPOLIECCHI
id OyHKIMK, ONMUCHIBAOLIME TMPSMYI0 W OOpaTHYH MpPONOPLHOHAIbHbIE
' 3aBHCUMOCTH, UX rpapuKu
4.5 Dyukuuu y =x7, y = x7
4.6 Oyukuun y = [x, y = |x|
4.7 I'padpuueckoe pelrenne ypaBHEHHI U CHCTEM YPaBHEHUI

9 KJIACC




Kon

IIposepsiemMblil 3jIEeMEHT COAEPKAHUSA

1 Yucna 1 BEIMUCIECHUS
. PaimionanpHble 4HCla, UPpPALMOHAIBHBIE YHCIA, KOHEUHble M OECKOHEUHBIE
' AeCTUYHBIE ApodU
MHOKECTBO AEHCTBUTEIbHBIX YUCEN, IEHCTBUTEIbHBIC YUCIIA KaK OECKOHEUHBIE
- IecATUYHbIe IpoOu. B3anMHO OIHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM
' NEeNCTBUTENIbHBIX YHCeN U KOOPAUHATHOM npsiMoil. CpaBHEHHE NEHCTBUTENbHBIX
qucen
1.3 Apudpmerndeckne 1eUCTBHSI ¢ AEHCTBUTEILHBIMHA YUCIAMU
Usmepenusi, nmpuOmKeHns, OUeHKU. Pa3Mepsl 0OBEKTOB OKPYIKAOLIET0 MHPA,
” IUTUTENIbHOCTh TPOLIECCOB B OKpykaromeM wmupe. llpubnmkéHHoe 3HaueHHe
' BEJINYHMHBI, TOYHOCTb NpuOmbkerus. Okpyriaenue uucen. llpukunka u oneHka
PE3yJbTaTOB BBIUMCIIEHUI
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 VYpaBHEHUsI C OOHON NEPEMEHHON
22 JluneliHoe ypaBHeHUe. Pemenne ypaBHEHUH, CBOAAIINUXCS K INHEHHBIM
23 KBagparnoe ypasHenue. Penienue ypaBHeHUI, CBOAALIUXCS K KBAAPATHBIM
24 buksanpatHoe ypasBHeHue. IIpumepel pemieHuss ypaBHEHUH TpeTbed U
' YETBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOXKUTENN
2.5 Pemenne npoOHO-palIMOHANBHBIX YPaBHEHHIHA
2.6 Cucrembl ypaBHeHUN
2.7 YpaBHEHUE C IByMsl IEPEMEHHBIMU H €ro rpaduk
2.8 Pemenne cucreM nByX JTMHEMHBIX YPABHEHUH C IBYMsl IEPEMEHHBIMU
9 Pemenne cucreMm nByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEWHOE, a APyroe —
' BTOPOH CTENEHU
2.10 I'paduueckas nHTEpPIIPETALINS CHCTEMBI YPABHEHUH C ABYMS NIEPEMEHHBIMH
2.11 Peinenue TeKCTOBBIX 3a/1a4 aare0panyecKuM crocobomM
2.12 Yucnosble HEPABEHCTBA U UX CBONCTBA
2.13 Pemenne nuHENHBIX HEPABEHCTB C OAHON EPEMEHHON
2.14 Pemenne cucreM TMHENHHBIX HEPABEHCTB C OJHON NEPEMEHHON
2.15 KBangparHele HepaBeHCTBA
516 I'paduueckass uHTEpmpeTanysi HEPaBEHCTB M CHCTEM HEPABEHCTB C JBYMs

NEPEMCHHBIMU




DyHKIUH

KBanpatuunas ¢yukuus, eé rpapuk u csoiictea. [lapabomna, xoopauHaTHI

> BEePLIMHBI MTapaboibl, OCb CHMMETPHH napadosib

3.2 ['paduku pynkumii y=kx, y=kx+b n ux cpoiicrsa

33 I'padukn Gyukumii y=~k’x, y = x* 1 ux cBOIHCTBa

34 I'paduiku QyHKLHIT, 1 UX CBOKCTBa
4 Yucnosele NOCnIEA0BATENbHOCTU

T Onpenenenuie U crocoObl 3aaHUsl YUCIIOBBIX MMOCIEI0BAaTeIbHOCTEH. 3anaHne
' MOCJIe0BaTENLHOCTH PEKYPPEHTHOH Gopmyioii 1 hopMyJIoii #-ro yneHa

i3 Apudmernueckass nporpeccus. Dopmynbl #-ro  uneHa apupMeTHHeCKOon
' MPOrPeCcCHH, CYMMBI NIEPBBIX /7 YJIEHOB

" I'eomerpuueckas mnporpeccus. @opMynbl H-rO HlI€Ha TIE€OMETPHYECKOH
' NPOrpecCuH, CyMMBI MEPBLIX /1 YJIEHOB

i H3o0pakeHue uineHOB apupMETHYeCKOH W TIeOMEeTpUYecKOoi mnporpeccuit
' TOYKaMH Ha KOOPAWHATHOMN MIOCKOCTH. JIMHEHHbIH U 9KCIOHEHLIMAIbHBIA POCT

4.5 CnosxHBIE POLIEHTBI




MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUSA K
PE3YJLTATAM OCBOEHUSI OCHOBHOUN OBPA3OBATEJILHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kon
NMPOBEPSIEMOT0
TpeboBaHUS

IIposepsiemble TpeGOBAHUSA K MPeIMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrPaAaMMBbI OCHOBHOT'O
o0mero oopazosanus Ha ocHoBe PI'OC

YMeHne OonepupoBaTb NOHATHUSIMU. MHOXECTBO, IOJMHOXKECTBO,
Omepalyy HajJ MHOXECTBAMH, YyMEHHE ONEePUPOBATh IOHATUAMMU:
rpad, cBA3HBIN rpad, IepeBO, LHKI, NMPUMEHATh X NPU PELICHUH
3aja4;, yMEHHEe UCIOJIb30BaTh rpaduueckoe MpeACTaBIeHNe MHOXECTB
IJIs1 OTIMCAHUS PEANbHBIX MPOLECCOB U SBJICHUM, MPU PELICHUH 3a71a4

U3 APYTUX YYEOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATUAMM. ONpPENENICHHe, akKCHOMa, TEOpeMa,
NOKa3aTeNbCTBO, YMEHUE pAClO3HaBaTb HWCTUHHBIE W JIOXKHBIE
BBICKA3bIBAHUSA, MNPUBOAUTH MPUMEPbI U KOHTPHIPUMEPBL, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUSA BBICKA3bIBAaHHUH

YMeHne onepupoBaTh MOHATHSIMU. HAaTypaJIbHOE YHCJO, MPOCTOE M
COCTaBHOE YHCJIO, JEJUMOCTb HATYPaJIbHBIX YHCEJ, MPU3HAKU
OEMUMOCTH, IeJI0e€ YHCJIO, MOAYJb 4YHCIa, OOBIKHOBEHHAsl IpoOb U
JeCsITUYHAsT Ipo0b, CTAHNAPTHBIA BUJ YHCIA, PALMOHAIBHOE YUCIIO,
UppPAllMOHAIBHOE YHUCIO, apu(PMETHUECKUH KBAIpaTHBIH KOpPEHB,
YMEHUE BBIMOJHATH JCUCTBUSL C YWCIAMH, CpPaBHUBATb U
VIOOPSIAOYMBATDL YUCA, TMPEACTABJISTh YHCIAa HA KOOPAMHATHOM
MpsIMOH, OKPYIJISATh YHCJIA, yMEHUE JAeNaTh MPUKUIKY W OLECHKY

pe3yJibTaTa BBIUMCIIEHU

YMeHue onepupoBaTh MOHATUSMH. CTENEHb C LEJbIM MOKa3aTeseM,
apudmernueckuil KBaAPaTHBIM KOPEHb, MHOTOWICH, anredpandeckas
apo0b, TOXKAECTBO, 3HAKOMCTBO C KOPHEM HATYpaJbHOH CTENEeHU
OoJbllle eAVHHIIBI, YMEHHUE BBIMOJHAThL pPacyérel 1o (opmynam,
npeoOpasoBaHus LENbIX, APOOHO-PAIMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSAMH, PA3JIO)KCHHE MHOTIOYJIEHA HA MHOXKHUTENH, B
TOM 4YHCJI€ C WCIOJb30BaHHEM (OPMYJl PAa3HOCTU KBAaIPaTOB W

KBaApaTa CyMMBI U Pa3HOCTH

VMmeHune OneprupoOBaThb NOHATUAMU. YHUCJIIOBOC PABCHCTBO, YPABHCHUEC C




ONHOM MEPEeMEHHOH, 4YHCJIOBOE€ HEPaBEHCTBO, HEPABEHCTBO C
MEPEMEHHON, YMEHHUE PELIaTh JUHEHHBbIE W KBAaJpaTHbIE YPAaBHEHMUS,
OpOOHO-pallMOHAbHBIE YPABHEHHUS] C OJHOU TEepPEMEHHOW, CHUCTEMBbI
IBYX JIMHEHHBIX YPABHEHUH, JIMHEHHBbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaZpaTHble M JIpOOHO-pallMOHANIbHBIE HEPABEHCTBA C  OIHOH
MEPEMEHHON, B TOM 4YHUCJIE NPU PELIEHUH 3a7a4 U3 APYruX MPEAMETOB
U TDPAKTUYECKUX 3a7a4, YMEHHE HCMOJAb30BaTh KOOPAMHATHYIO
NpsSAMYI0O U KOOPAWHATHYIO IUIOCKOCTB AJISI HM300pa’keHHsl pPelIeHui

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHHne onepupoBaTh MOHATHAMU: (PYHKUUS, rpaduk QyHKINH, HYJIHA
byHKIHH, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHMs, YOBIBaHHUS, HanOONbIIEe W HAMMEHbIIEE 3HAYCHUS
byHKUMY; yMeHHe ONepPHPOBATH MOHSATHSIMH: npsiMast
NPONOPUHOHAIBHOCTD, JHHEHHast (YHKLMS, KBagpaTU4Has (PyHKLUS,
oOpaTHasi TIPOMOPIMOHATIBHOCTh, mapabdoya, rumnepbona; yMeHue
cTpouTh rpaduku GYHKUIUN, UCTIOIB30BATh TPAdUKH JIJIsl ONIPEeNeTICHIUS
CBOWCTB MPOLIECCOB M 3aBUCHMOCTEH, MU PELICHHs 3a/1a4 U3 APYTHX
yueOHBIX TMPEIMETOB M pPEaJbHOH JKU3HH, YMEHHE BBIPAXKATh

(dbopMyTamMu 3aBUCHMOCTH MEXKAY BETUYHMHAMU

Y Menue OIepupOBaTh MOHSTHUSIMU: MOCJIEI0BATEIbHOCTD,
apupmMeTnueckass M TeOMETpUYecKas  MPOrPEeCCHH;  yYMEHHe
UCTIONB30BaTh CBOMCTBA IMOCJIEAOBATENBHOCTEH, (OPMYyJBI CYMMBI U
o0miero 4ieHa MpU PEeIleHUH 3a/1ady, B TOM YHCIE 33/ad U3 JAPYTHX

y4eOHBIX TPEIMETOB U PEATbHOM KU3HU

YMeHHne pemaTth 3aJa4d PasHbIX THUIOB (B TOM YHCJIE€ HAa MPOLEHTHI,
OO W YacCTH, JABIDKeHHE, paboTy, LIEHy TOBapOB U CTOMMOCTH
MOKYIOK M YCJIyT, HAJIOTH, 3a1a41 U3 O0JIaCTH YIIPABJICHUS INYHBIMHA U
ceMeWHbIMU  (UHAHCAMM), YMEHHE COCTaBIIITH  BBIPAXKEHUS,
YPaBHEHMs, HEPABEHCTBA M CHUCTEMBl IO YCJIOBUIO 334a4H,
UCCIIEIOBAaTh MOJYYEHHOE PEIleHUE U OICHWBATh NMPABIONONOOHOCTD

MOJIYUYCHHBIX PE3YJIbTATOB

YMeHHne onepupoBaTh MOHATHSAME: (Urypa, TOUYKA, OTPE3OK, MpsimMas,
Jy4, JIOMaHasi, yrojl, MHOIOYT'OJIbHHK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUI TPEYTrONbHUKY, MNPSIMOYIOJIbHBIA TPEYrOJbHUK,

MenuaHa, OMCCEKTpUCa M BBICOTa TPEYTOJBbHHUKA, YETHIPEXYTOJBHUK,




napajienorpaMM, pom0O, NPsIMOYTOJbHHUK, KBaapaT, Tpareuus,
OKPY’KHOCTb, KPYT, KacaTeJbHasl, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
durypamu;, ymeHHe pemarh 3a1adyd, B TOM YHCJIE W3 MOBCETHEBHOMN
JKU3HHM, HA HAXOXKIEHUE TeOMETPUYECKUX BEJIMYUH C MPUMEHEHHEM

U3y4YEHHBIX CBOMCTB PUryp u pakton

10

VMeHue OomnepupoBaTh MOHATHSIMH. PAaBEHCTBO (UIyp, PaBEHCTBO
TPEYroJbHUKOB, MApAUIEIbHOCTD U MEPNEHIUKYISIPHOCTb MPSIMBbIX,
yrojl MeXAy MPsIMbIMH, TEPHeHAMKYJSP, HAKIOHHAs, MPOSKLHS,
nogobue Gpuryp, monoOHbIe TPEYTONbHUKH, CHMMETPHUSI OTHOCHUTEIBHO
TOYKM U MPSMOI; YMEHHE PaClO3HABaTh PABEHCTBO, CUMMETPHIO U
nonodue ¢Guryp, napajuieNbHOCTh M MEPIEHIUKYJISIPHOCTD MPSIMBIX B

OKpY>KaroIleM MUpe

11

YMeHue onepupoBaTb IMOHATUAMH. JUIMHA, PAacCTOSHUE, YIroj
(BemuuMHA yTila, CHHYC M KOCHHYC YIJIa TPEYrOJbHHKA), IJIOMIAMb,
YMEHHE OLIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYIKAIOLIEM
MHUpE, YMEHHe NPUMEHSITh (OpPMYJbl MEepPUMETpPa U  IUIOLIATH
MHOTOYTOJIbHUKOB, JJIHHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, obbema
MPsIMOYTOJIBHOTO MapajljIesIeNuIeNia, YMEHHE MPUMEHSTb MPU3HAKU
PaBEHCTBA TPEYrOJBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETpHUUECKHE COOTHOLIEHHUS  JUIS

BBIYMCJICHHS] JINH, PACCTOSHUM, MIOIIaAen

12

YMmenne uzobpakaTb IUIOCKHE (urypel W UX KOMOWHAIUH,
NPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C IIOMOINBIO YEePTEKHBIX
UHCTPYMEHTOB M 3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIMHCAHUIO

13

YMeHue OonepupoBarb MOHATHSMHU.  MNPSIMOYIOJIbHAast — CUCTEMa
KOOPAMHAT, KOOPAWHATBI TOYKHM, BEKTOP, CYMMa BEKTOPOB,
IIPOU3BENECHNE BEKTOPA HA YUCIIO, CKAJSIPHOE MPOU3BEIEHUE BEKTOPOB,
YMEHHE HCIOJIb30BAaTh BEKTOPBI U KOOPAWHATHI IJIs NMPEACTABICHUS
JaHHBIX W pELIeHHUs 3aJad, B TOM 4YHCIE H3 APYrux y4eOHbIX

MPEAMETOB U PEAIbHOM JKU3HU

14

YMeHHe OmnepupoBaTh IOHATHUSMH. CTOJOHMKOBBIE M KPYrOBBIC
auarpaMMel, TaOJWLBL, cpenHee  apumMeTrndeckoe, MeIuaHa,
HanOoublllee ¥ HAaMMEHbLIEe 3HAYCHHUS, pa3Max 4HCIOBOro Habdopa,

YMEHHE  U3BIIEKaTb, HMHTEPIPETUPOBATH U  IPeoOpa3OBLIBATH




UHPOPMALIMIO, TPEACTABICHHYID B TaONMIAX W Ha AMarpaMmax,
OTPAKAKOIIYK) CBONCTBA M XapAaKTEPUCTHUKU PEATBHBIX IMPOLECCOB U
SIBJICHUH; yMEHHME pacrno3HaBaTb HW3MEHYMBbIE BEJIUYMHBI B

OKpY>KaroIleM MUpe

15

YMeHHe OonepupoBaTh MOHITHAMHU. CIYYalHbIH ONBIT (CIy4aiHbIH
SKCIIEPUMEHT), 3JIEMEHTapHOe COObITHE (3JIEMEHTApPHBIH HCXON)
CJIy4alfHOTO OMBbITA, CIIy4yalfHOE€ COOBITHE, BEPOATHOCTb COOBITHS,
YMEHHE HAXOAWTb BEPOATHOCTU CIyYaWHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH, YMEHHE pelIaTh
3aJaud METOIOM OPraHW30BAaHHOrO mepedopa M ¢ HMCHOJIb30BAaHHEM
NpaBUjla YMHOXKEHHUS, YMEHHE OLIEHUBAaTb BEPOATHOCTH PEaJbHBIX
COOBITHI W SIBJIEHUH, MOHUMATh POJb MPAKTHYECKH JTOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpPY)KAlOLIEeM MHpPE H B JKU3HH,
3HAKOMCTBO C TMIOHATHEM HE3aBUCHMBIX COOBITUH, 3HAKOMCTBO C

3aKOHOM OOJIBIIUX YHCET U €T0 POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHne BBIOMpPaTh MOAXOASIIUI W3yUeHHBIH METON Uil PELICHUs
3a4a4y, MPUBOAUTH NMPUMEPbl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B
MPUPOAE U KU3HH, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B
HUCKYCCTBE, OIUCHIBATH OTHEJIbHBIE BBIIAIOIIHMECS  PE3YyJbTATHI,
MOJIYYEHHBbIE B XOA€ Pa3BUTUsI MAaTEMAaTUKU KaK HayKd, IMPUBOAUTH
MIPUMeEPBl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OT€YECTBEHHOU

Y BCEMHUPHOH UCTOPUU




HEPEYEHD DJIEMEHTOB COJAEPKAHUA, IIPOBEPAEMBIX HA OI'D
1HO MATEMATUKE

Kon

IIposepsiemMblil 3jIEeMEHT COAEPKAHUSA

Yucna 1 BEIMUCIIEHUSA

1.1 Harypanensbie u nensle uyncia. IIpusHaku 1eIMMOCTH LEJIBIX YUCEN

- OObIKHOBEHHbIE W JeCATHYHBbIE  OpoOWM,  MpPOLEHTh, OECKOHEUHBIE
' nepHOANYECKre Apodu

13 Paunonaneable uucna. Apudmerndeckne ONepanud ¢ PaldOHAJIbHBIMU
' YUCJIAMHU

14 JleiicTBuTenbHble 4Yuciaa. ApudmeTHueckue oOnepanuu C JIeHCTBUTEIbHBIMU
' YUCJIAMHU

s [IpuOmmkéHHble BBIMHCICHHS, TNpPaBHJa OKPYIJIEHHs, NPHUKHIKA M OIEHKa
' pe3yJibTaTa BBIYMCIEHUI

2 Anrebpanueckie BbIPaKEHUs

2.1 BykBeHHbIE BbIpaskeHUs! (BBIPAKEHUS C IEPEMEHHBIMH )

59 Crenenp c¢ uenbiM nokasareneM. CTeneHb C palMOHAIbHBIM I1OKa3aTeseM.
. CaolicTBa cTeneHu

23 MHorouneHbl

2.4 Anrebpanueckast 1podb

5 s Apupmernaeckuit KOpPEHb HATypaJbHOU CTEIICHU. HericTeus c
' aprupMeTHUECKUMH KOPHSIMH HAaTypPaJIbHOH CTETIEHU

3 YpaBHEHHUs 1 HEPABEHCTBA

31 enmvie u npoOHO-parmoHanbHbie ypaBHeHUs. CHUCTEMBI UM COBOKYITHOCTU
' YPaBHEHUH

39 Lensie u apoOHO-paunoHabHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

33 Pemenne TeKCTOBBIX 3a/1a4

4 Yucnosble NOCNEN0BATEIbHOCTH

4.1 IMocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHs IOCIIEN0BATEILHOCTEMH

42 Apudmerndeckass U reomerpudeckas nporpeccuu. Dopmyna  CIOKHBIX




MIPOLICHTOB

5 DyHKIMU
Oyuknaust, cnocodsl 3amanus  pyHkmum.  I'padux  pyskomm.  Obnacts
OTIpeNeNIeHUs] U MHOXKECTBO 3HaueHuil ¢pynkumuu. Hymn ¢pyaxmum. [IpomexyTku
5.1. 3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMU. MakCUMyMBl U
MUHMMYMbI GyHKIuH. Hanbospimee W HamMeHblnee 3HaueHHEe (QYHKLUH Ha
MIPOMEKYTKE
6 KoopaunaTel Ha IpsiMOH U IJIOCKOCTH
6.1 KoopaunaTtnas npsimast
6.2 JlexapTOBBbI KOOPAUHATEI HA NIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypel 1 ux cBoicTaa
7.2 Tpeyronbauk
73 MHOroyroJsHUKH
7.4 OKpY>KHOCTb U KpYyT
7.5 Hsmepenne reoMeTpU4eCKUX BETUYNH
7.6 BekTopbl Ha MIOCKOCTH
8 BeposATHOCTB U CTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
82 BeposTHOCTB
83 KomOunaTtopuka
8.4 MHoxkecTBa
8.5 I'padwr




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

METOJUYECKHUE MATEPHUAJIbBI IUIA YUUTEJIA

HHNPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET



		2026-09-30T12:09:17+0500
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ЛИЦЕЙ № 10"
	я подтверждаю этот документ




