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AHHOTAIIUA
Haspanue PABOYAA  TIPOTPAMMA  yuebHOro  mpeamera
IIPOTPaMMBI «Anrebpay (yriryOJIeHHBIH YPOBEHB)
Kpatkas [Iporpamma no anredpe s oOywaromuxcsi /—9 Kiaccos
xapakTtepuctuka | pazpadorana Ha ocHoBe ®I'OC OOO. B nporpaMmme y4TeHbI
MPOrPaMMBI UJICH U TTOJIOKCHUS KOHIICTIIIUY PAa3BUTHI MAaTEMaTUYECKOTO

oOpazoBanusi B Poccuiickoit denepanuu, TpeOoBaHUA
denepanbHOll pabouell mporpaMMmbl MO MaTeMaTUKE U
benepanbHOl paboueil mporpaMMbl BOCIIUTAHHUS.

B crpykType mnporpammbl ydeOHOro Kypca «Anredpa»
yrayOnE€HHOTO M3YyYEeHHs] OCHOBHOE MECTO 3aHUMAIOT
COZEpKATEIIbHO-METOIuUECKue  JuHUM:  «YUucna
BBIYUCIICHUS, «Anrebpanueckue BBIPAKEHUSD,
«YpaBHEHHU 1 HEpaBEHCTBaAY, «DyHKunm». Kaxxnas u3 atux
COAEPKATEIbHO-METOANYECKUX JIMHUWA pPa3BUBAETCS Ha
MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3AMMOJECUCTBYS C
IpyTUMHA €ro JMHHUSMH. B Xome wu3ydeHus Kypca
0oOyYaromuMcsi TPUXOJIUTCS  JIOTUYECKU  PacCyKIaTh,
MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsI3M €
ATUM B IIPOrpaMMy Y4eOHOT0 Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTAaBICHHBIE BO BCEX
OCHOBHBIX pazlieJlax MaTeMaTU4YeCKOro oOpa3oBaHUS U
CIIOCOOCTBYIOIIIME OBJIAJICHUIO OOYYarOIIUMHUCS OCHOB
YHUBEPCAIIBHOTO MaTeMaTHYECKOTO SI3bIKA.
ConepxaTeabHON U CTPYKTYPHOM 0OCOOEHHOCTBIO yUeOHOTO
Kypca «AnreOpa» ABISETCS €ro HMHTETPUPOBAHHBIN

XapakTep.
Cpok peanuzaiuu | 3 roja:
IPOrpaMMmBbl 7 kiacc — 136 yacoB (4 yaca B HEZCIIO),

8bB kiacc — 136 yacos (4 yaca B He/IeJI0),
9 knacc — 136 yacoB (4 yaca B HEJIEIO).




COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peabHOM MPaKTUKKU HA YacTH, Ha APOOU, HA TIPOLIEHTHI, TPUMEHEHUE OTHOIICHUH U
MPOTIOPIMI NIPU PELICHUH 3a/a4, pEelIeHUe 3a/1a4y Ha JBUKEHUE, paboTy, MOKYIIKH,
HaJIOTH.

JlenmumocTs 1enbix yncell. CBOMCTBA JCIMMOCTH.

[IpocTeie u cocraBHble uucia. UYETHble M HEYETHbIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEIACHUS LEIBIX YHCEII IPU PEIICHUU 3a]1a4 C IPAKTHYECKUM COJIEP)KAHUEM.

HauGonpimuit o0mumii 1enuTens 1 HauMeHbllee o0l1liee KpaTHOE JIBYX 4HCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPAKEHUSA

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

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
JloKka3aTenbCcTBO TOKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIECHA.
CrnoxxeHue, BbIYMTaHUE, YMHOKEHUE WU JieleHue MHorowieHoB. [IpeoOpa3oBanue
L[EJI0TO BhIpaXKeHUs1 B MHOTOWIeH. KopHu MHOTrOIIeHa.

@DopMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIpQXKEHHH, KyO CyMMbl M KyO0 pa3HOCTH JBYX BBIpaXXEHHH, pa3HOCTb
KBaJPaTOB ABYX BBIPAXKEHHI, TPOU3BEICHUE PA3HOCTH U CYMMBI IBYX BBIPAKEHUM,
CyMMa M pa3HOCTb KyOOB JIByX BBIPAKEHU.

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

YpaBHeHMs U HEPABEHCTBA

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



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

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

DOyHKIMHA

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

[TpsimoyronbHasi cucremMa KOOpAMHAT. AOcIucca M OpAMHATa TOYKM Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpadukoB, 3agaHHbIX (opMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIUs Kak MareMmaTudeckas MoOJeNb peajgpHoro nmnporecca. OoOmactb
orpeseneHus u 0oaacts 3HaueHui pyHkuuu. CriocoOsl 3a1anus GpyHkuuu. ['padux
¢ynkiun. [loHATHS MakcMMyMa W MUHUMYMa, BO3pacTaHus MU yObIBaHUS Ha
PUMEPAX PEAIbHBIX 3aBUCUMOCTEH.

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

8 KUIACC

Yucaa v BIYMCICHUA

KBaapatHbie KOpHU. Apu(MeTHUECKUl KBaAPaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsiTne uppanMoHaIbHOrO uMcia. JleHCTBUA C HPpPALMOHATIBHBIMU YHUCIAMH.
CBoiCTBa IEWCTBUN C UPPALIMOHAIBHBIMY YnciamMu. CpaBHEHNE UPPALMOHAIBHBIX
qucel.

[IpencraBimeHuss O pACIIMPEHUSIX YUCIOBBIX MHOXECTB. MHOXecCTBa
HaTypaJIbHBIX, LEJbIX, PALMOHAJIBHBIX, IEUCTBUTEIbHBIX Ynicell. CPAaBHEHHE YHCEIL.
YucnoBble IPOMEKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELICHUIO YPABHEHUM B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a]1a4.

Pasmepsl 0OBEKTOB OKpYXAIOUIETO MHpA, AJUTEIBHOCTh IPOLIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA

Anrebpandeckas apoOb. JlomycTuMble 3HAUYE€HUS TEPEMEHHBIX B APOOHO-
paIMOHAIBHBIX  BbIpaXeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckoil apoOwu.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brinenenwne menoit gactu anredOpandeckoit 1poomu.

Panmonanenbie BBIPAKCHUS. ToXeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAaY€HHsS] TEPEMEHHBIX B  BBIPAKEHUSX, COAECPKAIINX
apudmeTnyeckue KBaApaTHbIE KOpHH. TOXIeCTBEHHBIE MpeoOpa3oBaHUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

CrerneHb ¢ 1IeNIbIM MOKa3aTesieM U e€ cBoiicTBa. [Ipeobpa3oBanue BoIpakeHUi,
COJIEpIKaIlX CTEIICHH.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue. @opMmyna KOPHEW KBaJpaTHOTO YpPAaBHEHMS.
KosmmuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
YpaBHEHUSA, CBOJUMBIE K TUHEWHBIM YPABHEHHSIM WM K KBaAPATHBIM YPABHEHUSIM.
KBagpatHoe ypaBHEHHE ¢ mapaMeTpoM. PelieHne TEeKCTOBBIX 3a1ad C IMOMOUIBIO
KBa/IPAaTHBIX YPABHEHUH.

HpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  apoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YPaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. CTporue u HeCTporue HepaBeHcTBa. CloKeHue
M YMHOXECHHME YHUCJIOBBIX HEpaBeHCTB. OLICHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIEeHU HepaBEeHCTBA. PaBHOCHIIbHBIC HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DyHKIUU

OO6usacTh onpeaeneHuss 1 MHOXKECTBO 3HaueHU (pyHkunu. CriocoObl 3a1aHus
¢bynkuumid. ['padux dynkunn. Utenue cBoiicTB pyHKumu 1o e€ rpaduky. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| u ux cBoiicTBa.
Kycouno-3anannsie GpyHKINN.

9 KIIACC

Yuciaa v BLIYUCJICHUSA



Kopens n-ii crenenu u ero cBoiicTBa. CTENEHB C pallMOHAIBHBIM [10Ka3aTEIEM
U €€ CBOWCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxxecTBeHHbIE TPeoOpa3oBaHUsl BBIPAKEHHM, COAEp)KalluX KOpeHb N-i
crenieHu. ToXIecTBEHHbIE MPEeoOpa30BaHUs BHIPAKEHUM, COAEPKAIIUX CTEIECHb C
paMOHAIBHBIM MTOKA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJpaTHOTO TPEXUJICHA HA IMHEWHBIE MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

bukBaaparHsie ypaBHeHUs. [IpuMepbl TPUMEHEHUIT METOAOB PABHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHBbl TMEPEMEHHOH, TpaUUecKoro MeToja NpU PEIICHUU
ypaBHEHU 3-ii U 4-11 CTENEeHE.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C ABYyMs IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pELICHUS CUCTEMBI HEJTMHEHHBIX YPaBHEHUM C ABYMsI TepeMeHHbIMU. CUCTEMA IBYX
HEJIMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU KaK MOJIEb PEaJbHON CUTYaLIUH.

UucnoBele HepaBeHCTBA. PellleHne JNMHEMHBIX HEPaBEHCTB. /[oka3aTesbcTBO
HEPaBEHCTB.

KBanparHeie HepaBeHCTBA € OJHOM MEpeMEHHOWN. PemieHne KBaapaTHBIX
HEPaBEHCTB rpa)MyeCKUM METOJIOM U METOAOM HHTEpPBAJIOB. METO] MHTEPBAJIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelimme HepaBeHCTBA C TapAMETPOM.

Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO C 1ByMs IlepeMEHHbIMHM. PelleHne HepaBeHCTBa C JIBYMs
nepeMeHHbIMHU. CHCTEMBI HEPABEHCTB C ABYMsI IepeMeHHbIMU. ' paduueckuii MmeTo
pELIEHHS] CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DOyHKUIMHA

Oyukrusa.  CBoiictBa  QyHKUMA:  Hynd  (QYHKIIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, IPOMEKYTKHA BO3pACTaHHs M yObIBaHUSA (PYHKIUH,
YETHBIE U HEYETHBIE (PYHKIIMU, HAMOOJIbIIEE U HAUMEHbIIIEE 3HAUCHHS (PYHKIUH.

KBagpatnuynas ¢yHkuuss u e€ cBoicTBa. Mcmonb3oBaHHE CBOMCTB
KBaJpaTUYHOUN PyHKIMM J71s1 perieHus 3aaad. [loctpoenune rpaduka KBaapaTHIHON
dbynkuuu. Ilonoxxenue rpaduka KBaapaTUIHOW (YHKIIMA B 3aBUCUMOCTH OT €€
ko> punuentos. I'paduxn Gynxmmii y =ax2, y = a(X — m)2u y = a(X — m) +n.
[TocTpoenue rpagukoB GyHKIIHI C TOMOIIBIO TPE0OpPa30BAHUIMA.

Jpo6Ho-nuueiinas Gyuknus. MccnenoBanue GyHKIIHIA.

@ynkuusa Y = X" ¢ HaTypalbHBIM MOKa3aTeseM N u e€ rpaduk.

Yucii0Bble MOCTAECA0BATEIBLHOCTH H IIPOrPeCCHH



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOIIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMETHYECKO U reomMeTpuyeckor mnporpeccuid. @opmysbl CyMMbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TE€OMETPUUECKOM Mporpeccuil. 3aadyu Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHUH
OECKOHEYHO yObIBAIOIIECH reOMETPHUUECKON MPOTPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEBEHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY W HACTOSALIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX NPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

5) ueHHOCTel HAYYHOTO MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJI1 PA3BUTUS LMBHIM3ALMIH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEpPECax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO0 K€ IMpaBa JAPYroro 4eoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI JJISl OKPYKAIOIIECH Cpeibl, 0CO3HAHUEM TJI00aILHOTO
XapakTepa FKOJOTHUECKUX TTPOOJIeM U IMyTel UX PeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bI 00 00OBEKTAX M SBJICHUSIX, B TOM YHCIIC paHEee HEHU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTepU3yIOIIHeCs OBJIaJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBIIATH M XApPaKTEPU30BATh CYLICCTBEHHBIE MPU3HAKKM MATEMATHYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (GOPMYyIUpPOBaTbh M  MpeoOpa3oBBIBATh  CYKJICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUM, yMO3aKIIOUEHNUH TI0 aHAIOTHH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpATh HauboJee MOIXOAIIUN C YIETOM CAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTaBICHHOMY IIJIaHY OKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

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

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOMHALIUSAMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS



BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOLIEHHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHHS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha IOUCK
pEeIlIeHHUs, COIMOCTABISATH CBOHM CYXXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3a/1a4H, YKCIICPUMEHTA, UCCIICIOBAHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3eHTALUU U 0COOCHHOCTEN ayTMTOPHUH;

NOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThl HpU pEUIeHHHM Y4YeOHBIX MaTEeMaTHMUECKUX 3a/ay, NPUHUMATH IIeJb
COBMECTHOHM JESTEeNbHOCTH, IUIAHUPOBATh OPTraHU3allMI0 COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYKIaTh MPOIECC U PEe3ybTar
paboThl, 00001IaTE MHEHUSI HECKOJIBKHX JIFOACH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BBIIOJHATH CBOIO YaCTh Pa00OThI U KOOPJAUHUPOBAThH
CBOM JICWCTBUA C JPYTMMHU YJIC€HAMH KOMaH/bI, OIICHUBATh Ka4yeCTBO pe3yibTara
KAaueCTBO CBOETO BKJIAJA B OOIIMI pe3yJbTatT M0 KPUTEPHUSIM, CPOPMYIHUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJEHCTBUSL.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpATh CMOCOO peHieHus ¢ Y4E€TOM MMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

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



OLICHUBATh COOTBETCTBUE pe3yJIbTaTa JEATEIbHOCTH MOCTABICHHON IENU U
YCIOBUSIM, OOBSACHSATH MPUYUHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHUH MaTeMaTHYECKUX OOBEKTOB M (PAaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLEHKY PEIICHHS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pe3yJIbTaTHI:

Yucsia ¥ BbIYMCIEHUS

PammmonansHbBIE UnCHa.

[TepexoauTh OT OHOM (OPMBI 3allUCH YHCENl K Jpyrou (ImpeoOpa3oBbIBATH
JECATHYHYIO Tp0Oh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JACCATUUHYIO IPOOH).

Vcronp30BaTh MOHITHS MHOXKECTBA HATypaIbHBIX YHCEN, MHOYKECTBA IEIBIX
YuCedl, MHOXXECTBA pAIlMOHAIBHBIX YHCET TPH PEHICHUW 3a7ad, TPOBEICHUU
paccyXJaeHUN U JOKa3aTeIbCTB.

[ToHrMaTh U OOBICHATH CMBICI TTO3UITMOHHOM 3aIUCH HATYPaJIbHOTO YHCIIA.

CpaBHHBATh M YIIOPSIOYMBATH PAIIHOHATLHBIC YHCTIA.

BrITIONTHSTE, coYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHEC
JEHUCTBUS C PAIIMOHATLHBIMU YHCIIAMHU, UCTIOJIB30BaTh CBOMCTBA YHCE M MPaBUJIa
JIEVUCTBU, MPUEMBI PAlIMOHAJIBHBIX BBIYUCIICHUM.

BBIMOTHATE NEHCTBUS CO CTEIICHSIMHU C HaTYpaJIbHBIMHU ITOKA3aTEIISIMHU.

HaxonuTh 3Ha4YeHHs] YHUCIOBBIX BBIPAKCHHM, COIASPIKAIIUX pPAIMOHATLHBIC
YuCcia W CTENCHH C HATypalbHBIM IIOKa3aTeleM, NPUMEHSITh Pa3sHOOOpa3HbIC
CrocoOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BBIPAKCHUS
MIPU PEIICHUHU MPAKTHUCCKUX 3aJ1a4 U 3a/1a4 U3 APYTUX YICOHBIX MPEIMETOB.

OKpyTJISITh YKcCla ¢ 3aJJaHHOM TOYHOCTBIO, @ TAKXKE 110 CMBICTY MPAKTHYSCKOM
CUTYaIlH, BBITIOJHATH TPHUKUIKY W OICHKY pE3yibTaTa BBIYUCICHHH, OIICHKY
3HAYCHUN YHCIIOBBIX BEIPAKCHHM, B TOM YHUCJIC MPU PEIICHUN MPAKTHICCKUX 3a1a4.

Pemare TekcToBBIC 3amaund  apUOMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaONHIIBI, CXEMBbI, YEPTEXKHU, IPYTHe CPEACTBA TMPEACTABICHHUS JaHHBIX MpU
pelIeHuN 3a1a4.

PemaTte TpakTHKO-OPHEHTHUPOBAHHBIC 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, TMPOTIOPIIMOHATBHOCTRIO BEJIMYMH, MPOILECHTAMH, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4d ¢ 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, npusHaku AETUMOCTH CyMMbI U IPOU3BEJICHUS LIETBIX YUCET.

PacknaapiBaTh HA MHOKUTEIIM HATYpaabHbIC YUCIIA.

CBoOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHBIEe 00IIee KpaTHOE
YHUCell U UCTIOJIB30BaTh UX MPU PEIICHUH 33]1a4, IPUMEHATh AIrOpuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJII, TPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AnredOpandecKkue BbIPAKEHUS

BripaxkeHus ¢ nepeMEeHHBIMH.

Hcronp30BaTh anredpandecKyro TEPMUHOIOTHIO U CUMBOJIHKY, TPUMEHSTD €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHHM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb30oBaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXJIECTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BrinonHsITh mpeodpa3oBaHus 1IEI0T0 BHIPAXKEHUS] B MHOTOWIEH MTPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BoinonuaTs neicTBus (CI0KEHHUE, BBIUUTAHUE, YMHOXKEHHUE) C OJTHOUYJICHAMU
¥ C MHOTOWICHAMH, IPUMEHSITH (POPMYJIBI COKPAIEHHOTO YMHOKEHUS (KBaJpaT 1
KyO0 CyMMBbI, KBaJipaT U KyO pa3sHOCTH, Pa3HOCTh KBAJPAaTOB, CyMMa U Pa3HOCTb
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHM.

OcCylmecTBIsATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEINW C ITOMOILBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHUTEJNSI, TPYIIUPOBKU CJIaraeMbIX, TPUMEHSIS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

[TpumensTh npeodpa3oBaHUs MHOTOWICHOB JIJIsi PEIICHUS] Pa3TUYHBIX 3a]1a4
13 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 PEealIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJdbHBIMU IOKa3aTEISIMH IS
npeoOpa3oBaHUsl BEIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHsS C OJHOM IEPEMEHHOM, NMPUMEHSSI NpaBHIIa
nepexojia OT UCXOAHOTO YpaBHEHUS K paBHOCUIILHOMY emy. [IpoBepsTh, sBIsIETCS
JIM YUCJIO KOPHEM YpaBHEHHUS.

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

CtpouTh B KOOPJAMHATHON TUIOCKOCTU Tpa UK JTMHEHHOTO YPaBHEHUS C IBYMSI
MePEMEHHBIMH, MOJIb3YSICh TPa(UKOM, MPUBOJAUTH IPUMEPHI PEIICHUs] YPABHEHUS.



Pemmath cucteMbl ABYX JHMHEMHBIX YpaBHEHHM C ABYMS MEPEMEHHBIMU, B TOM
yucle rpaduyecKu.

CocTaBnaTh M peuiath JHWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO YCIOBUIO 3a]]a41, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJlayyl TIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

Koopaunate! u rpaduxmu.

N300pakath HaA KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, MUHTEPBAJIbl, 3aMUCHIBATh YUCIOBBIE IPOMEKYTKH HA
anre0panyecKoM s3bIKe.

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

OyHKIMH.

Crtpoutb rpaduku TUHEHHBIX (PYHKITHIA.

OnucelBaTh C TMOMOUIbIO (QYHKIMH HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMUYMHAMHU: CKOPOCTh, BPEMsI, PACCTOSHUE, II€Ha, KOJIUYECTBO, CTOUMOCTD,
MIPOU3BOIUTENLHOCTD, BPEMSI, 00bEM PabOTHI.

Haxonuth 3HaueHne (PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadguueckuii cnoco® MpeAcTaBIEHUS U aHaIU3a UH(poOpMaluH,
U3BJIEKAaTh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKUMN i1 aHanu3a TrpaduKoOB pealbHBIX
3aBUCUMOCTEN (HyaM (yHKIMH, TPOMEXKYTKH 3HAKONOCTOSIHCTBA (DyHKLUH,
MPOMEKYTKHA BO3pacTaHusi ¥ yObIBaHWs (DYHKIIMHM, HAWOOJIbIIIEE U HAWMEHBIIIEEe
3HauYeHUS (PYHKIIN).

Hcnonp3oBathk rpaduku A UCCIETOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH, TIpH
peleHny 3a7a4 U3 APYyrux y4eOHbIX MPEeIMETOB U PEAIbHOM KU3HH.

K konIiry oOyuyeHust B 8 ki1acce o0y4aromuiicst MOTyYUT CIASTYIOUINE MPEIMETHBIC
PE3YIBTaTHI:

Yucaa v BIYMCICHUSA

HppaunonanpHbIe YHCIIA.

[IoHnMaTeh W HCHOJIB30BaTh IIPEACTABICHUS O PACIIMPEHUHA YHUCIOBBIX
MHOKECTB.

CB00OOHO OTepUpPOBATh MOHSATUSIMU: KBaJPATHBIA KOPEHb, apU(PMETHUCCKUN
KBaJpaTHBIN KOPEHb, UPPAIIMOHATBLHOE YKCIIO, HAXOAUTh, OLICHUBATh KBA/IPATHbHIC
KOPHH, UCITIOJIB3YsI TPU HEOOXOUMOCTH KAJTbKYJISTOP, BBITIONHSATH TIPEOOPa30BaAHUS
BBIPAKECHUH, COJEPKAIINX KBAAPATHBIE KOPHH, UCITOJIb3YsI CBOMCTBA KOPHEW.

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE AEHCTBUTEIIBHBIX
quces U1 CPAaBHEHUS, OKPYTJICHUSI M BBIUUCIICHHUH, N300pakaTh IEUCTBUTEIbHbBIC
YHCJIAa TOYKAMH HA KOOPJAWHATHOM MPSAMOM.



Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBIO JTECATUYHBIX
npobeit m crenenerd yucia 10, 3anMchIBaTh M OKPYIVIATh YHCIOBBIE 3HAYEHUS
pEanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emuMocCTb.

CB0OOIHO OIEepUpPOBATH MOHSATUEM OCTATKA MO MOAYJIIO, MIPUMEHSTh CBOMCTBA
CPaBHEHMM IO MOJYIIO, HAXOAUTHb OCTaTKU CYMMBI U ITPOU3BEACHUS 110 JAHHOMY
MOZYJIIO.

AnredOpanveckue BbIPAKEHUS

JpoGHO-panimoHaIbHbIE BEIPAKEHUS.

Haxonutb AomycTUMBbIE 3HAUYEHUS TEPEMEHHBIX B JIPOOHO-PAIMOHATIBHBIX
BBIPAKECHUSAX.

[IpuMeHsATh OCHOBHOE CBOWCTBO PAIlMOHAILHON APOOH.

BrimonHaTe npuBeneHue anredpanyeckux apoOel K o0lieMy 3HaMEHaTeNto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIEHUE anreOpanueckux apo0ei.

BBINONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[TpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JIs peHICHUs] Pa3IMYHbIX 3a/1a4 U3
MAaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON IPAKTUKH.

CrerneHu.

IIpyMeHATE IOHATHE CTENEHH C LEJNbIM  II0Ka3aTeJIeM, BBIIOJIHATh
npeoOpa30BaHus BbIpAXKEHUH, COAEPIKALUX CTENEHH C LIETBIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe nomycTumele 3Ha4€HNs IEPEMEHHBIX B BBIPAKECHUAX, COAEPIKALLIUX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BemonusaTe npeoOpa3zoBaHUs HpPPALMOHANBHBIX BBIPAKEHUH, HCIONb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

PemaTe kBajpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-paliMoOHaNIbHbIE YPaBHEHMUS.

Pemlare nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPaBHEHUH C IMAPAMETPAMM.

[IpoBOAUTE WCCIIEIOBAaHNS YPABHEHUM M CUCTEM YPAaBHEHUM, B TOM YHCIIE C
IpPUMEHEHUEM rpauuecKux MpecTaBIeHu (yCTaHaBINBATh, UMEET JIM ypaBHEHUE
WIM CUCTEMA YPaBHEHUI PEILICHMS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT CiOBECHON (HOPMYIMPOBKU 3ajauu K €€ anreOpandyeckoi
MOJENN C IIOMONIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M IOJIYYEHHBIN PE3yJIbTarT.

IIprMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH, PEIIATh
JMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CHCTEMBI, 1aBaTh rpaduueCcKyIo
WJUTFOCTPALI0 MHOYKECTBA PEILICHU HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.



DOyHKIUU

[TornmMaTe ¥ WCMONB30BaTh (DYHKIIMOHAILHBIC TIOHSTHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMS), OMPENCSIITh 3HAUYCHHE (YHKIMH IO 3HAYCHHUIO
aprymeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crpouts rpaduku PyHKIUH , OMUCHIBATH CBOMCTBA YUCIOBOM (YHKIIUHU IO €€

rpaduky.

K xoHniry 00y4yeHus B 9 ki1acce o0y4aromuics MoIyyuT CIeAYIOIUe MPeIMETHbIC
pe3yJIbTaThI:

Yuciia 1 BbIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATUSAMU: KOPEHb N-Ml CTENEHHU, CTENEHb C
palMOHAJIBHBIM TIOKA3aTeJIEM, HAaXOAWTh KOPEHb N-I CTENEHU, CTENEHb C
palMOHAJIbHBIM [IOKA3aTEJeM, HCIONb3ysl MpU HEOOXOJUMOCTU KaJbKYJISTOD,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTENIEHU C PALIMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXECTBA JACHMCTBUTENBHBIX YWCEN MPU PELICHUH
3a/1a4, MPOBEACHNUN PACCYKIECHUN U TOKA3aTEIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIbHBIE YHUCJA, OKPYIJIAThH
JEWCTBUTEIBHBIC YUCIIA, BBINOJIHATh NIPUKHUIKY PE3yIbTaTa BBIYMCICHUH, OLEHKY
YHUCJIOBBIX BBIPAXKEHUM.

AJuiredOpanyecKue BbIPpaKEeHUA

CB0OOHO OnEepUpPOBaTh MOHATHEM KBAJPATHOTO TPEXUIEHA, HAXOAUTh KOPHU
KBaJPaTHOTO TPEXWICHA.

PacknanpiBaTh KBaJIpaTHBIM TPEXWICH HA JIMHEWUHBIC MHOXKUTEH.

YpaBHeHHS U HEPABEHCTBA

PeraTe nuHelHbIE U KBapaTHbIC YPaBHEHHUS, YPABHEHHU S, CBOJSILINECS K HUM,
JIPpOOHO-pallMOHANIbHBIE YPAaBHEHUS.

Pemiats HECIOKHbBIE KBAJIPATHBIE YPABHEHUS C MTAPAMETPOM.

Pewate nMHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BAThH
METOJI MHTEPBAJIOB, M300pakaTh pPEIICHHE HEPABEHCTB HA YMCIOBOM MpPSMOH,
3aIMCHIBATh PELIECHUE C IOMOIIBIO CUMBOJIOB.

Pemare cucrempl ABYX JIMHEHMHBIX YPAaBHEHHH C JABYMsI NEPEMEHHBIMU WU
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

PemaTe HECIOKHBIE CUCTEMBI HEJIMHEMHBIX YPAaBHEHUH C ITIApAMETPOM.

[IpuMeHsATh METO/bl PABHOCWIIBHBIX MPeoOpa30BaHMii, 3aMEHbI IEPEMEHHOM,
rpaduaeckoro MeTo/1a Py PeIieHUU YpaBHEHHM 3-11 1 4-1 cTeneHeH.

Pemate cucTeMBbl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaTh pEIICHHE CUCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSAMOM, 3alIMCHIBATh PELIEHNE C TOMOLIBI0 CUMBOJIOB.

Pemlatb ypaBHEHHs, HEpPABEHCTBA M HX CHCTEMBI, B TOM 4YHCIE C
OTrpaHUYEHUSIMU, HAITPUMEP, B LIEIIbIX YHCIIAX.



[IpoBOAUTE MCCIIETOBAaHNS YPABHEHUM U CUCTEM YPABHEHUH, B TOM YHCIIE C
NpUMEHEHHEM rpauuecKux mpecTaBiIeHni (yCTaHABINBATh, UMEET JIU ypaBHEHUE
WIM CHCTEMA YPaBHEHUI PEIICHMS], €CJIM UMEET, TO CKOJIBKO, U MPOYEE).

PemaTe TeKCTOBBIE 3agauyM aiareOpamvyeckuM CrocoOOM C  TMOMOIIBIO
COCTaBJICHUS] YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcrnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MAaTeMaTUYECKOW MOJEIN pEajJbHOM CHUTyalluM WIM NPUKIAJIHOM 3aJayy,
MHTEPIIPETUPOBATH MMOJTYUYCHHBIE PE3YJIbTATHI B 3aJJaHHOM KOHTEKCTE.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCuu

CBoOOIHO omepupoBaTh MOHATUSIMHU: 3aBUCUMOCTb, (YHKIHS, Trpaduk
byHKIIUM, TmpsMas MPOMOPLUUOHAIBHOCTb, JHUHEWHAass (QyHKUMs, oOpaTHas
MIPOIIOPITMOHAIEHOCTh, Mapadosia, TuIepooIIa, KyCOUHO-3a1aHHast (PyHKITHS.

UccnenoBath pyHkuuio 1o e€ rpaduky, yCTaHaBIMBAaTh CBOMCTBA (DyHKLIMIA:
0o01acTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (PYHKIUH, MPOMEKYTKH
3HAKONOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M yObIBaHUS, YETHOCTh U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacnio3naBaTh KBajpaTUyHyI0 (QYHKIHIO 110 (opMyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Omnpenensts nojiokeHue rpapuka KBagpaTuyHOW (yHKIUHU B 3aBUCUMOCTH OT
e€ ko PpULIUEHTOB.

Crpoutrb rpaduk KBagpaTH4YHOHM (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJIpaTUYHON QPYHKIMU 110 €€ rpaduKy.

Hcnonb30oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJI PEIICHHS 3a/1a4.

Ha nmpumepe kBaapatuunoit GyHKIMH cTpouTh rpaduk ¢pyaxiuu y =af(kx +
b) + ¢ ¢ momomrkio peodpazoBanuii rpaduka Gyrkuu y=Ff(x).

WnnmrocTpupoBaTh ¢ MOMOMIBIO TpaduKa peaabHyI0 3aBUCUMOCTbD W MPOLIECC
10 X XapaKTEPUCTHUKaM.

ApupmMernyeckass ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOIHO ONEPUPOBATH MOHATUAMHU: MOCIEAOBATEIBHOCTD, apU(pMETUYECKAS
U T€OMETPUYECKasi TPOTPECCHH.

3amaBaTh IOCJENOBATEIBHOCTH pPAa3HBIMU CIIOCOOAMH: OINMCATENIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO0 (POPMYIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIUMCICHHUS C HUCHOJb30BaHUEM (GopMyln N-ro 4jeHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300pakath 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMU HA KOOPJAWHATHOM
IJIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YHCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHCclie 337aui U3 pealbHON JKU3HU (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, [UPPOBIX
TEXHOJIOTUH).



Pacro3naBaTh W TNPUBOAUTH TPUMEPHl KOHEYHBIX W OECKOHEUYHBIX
MOCJICIOBATEIPHOCTEH,  OTPAHWYEHHBIX  MOCJIEI0BATEIHLHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBaIONIUX ) MOCIEI0BATEIbHOCTEH.

ViMeTh mpecTaBIeHrne O CXOIUMOCTH TTOCIIEA0BATEILHOCTH, YMETh HAXOIUTh
CyMMy 0€CKOHEYHO yOBIBAIOIICH I€OMETPHUECKOMN MPOTPECCHH.

[TpumMeHsATh METO MaTEeMaTHYECKOW MHTYKIIUH TIPU PEIICHUH 3a]1a4.

Pabouasi mporpamMma y4eGHOro npeaMera c()opMHpoOBaHA C yueToM padoueii
NpPOrpaMMbl BOCIIUTAHUS

[IpenmeTromM MaTeMaTUKU SBISAIOTCA (DyHIaMEHTaJIbHBIE CTPYKTYPBI HAIIETO
MUpa — TPOCTPAHCTBEHHBbIE (QOPMBI M KOJIUYECTBEHHBIE OTHOLICHHUS (OT
MPOCTEUINX, YCBAMBAEMBbIX B HEMOCPEJACTBEHHOM OMbBITE, 1O JOCTATOYHO
CIIO)KHBIX, HEOOXOJUMBIX JJIsi Pa3BUTHS HAYYHBIX W MNPUKIATHBIX HAEH).
Maremaruueckue 3HaHUSA OOECIIEUMBAIOT MMOHMMAHHUE MPHUHIMIIOB YCTPOMICTBA M
UCIIOJIb30BAHUSI COBPEMEHHOM TEXHHKH, BOCIPHUSATHE M  HMHTEPHPETALUIO
COLIMAJIbHON, SKOHOMHYECKOH, MOIUTUYECKOW MH(OpMalLnH, al0T BO3MOKHOCTb
BBITNOJIHATH PacYEThl U COCTABIISATH AITOPUTMBbI, HAXOIUTh U IPUMEHATH (POPMYIIbI,
BJIA/IETh NMPAKTUYECKUMHU NPUEMAaMU F€OMETPUUECKUX M3MEPEHUN U MOCTPOCHMH,
YUTaTh MHPOPMALMIO, IPEICTABICHHYIO B BUAE TaOJHI, AMarpaMM U IpaduKoB,
KUTh B YCIOBUSAX HEONPEICIEHHOCTH W TIOHMMAaTh BEPOSTHOCTHBIM XapakTep
CITy4yalHBIX COOBITUM.

Nzydenne mateMaTuku GOpMHUPYET y 00yUaOIUXCSl MATEMAaTHUECKUN CTHITh
MBIIUICHUS, TPOSBISIONIMICS B  ONPENCIEHHBIX YMCTBEHHBIX  HaBBIKaX.
OOyuaromuecs 0CBauBalOT TaKUe MPUEMBI M METOJIbI MBIIIUICHUS, KaK WHAYKIHS 1
JTeTyKIHs, 0000IIeHHe W KOHKPETH3alus, aHaJIu3 W CHUHTEe3, KiIacCupUKaIUs U
cucreMarusauus, adcTtparupoBaHue W aHanorus. OOBEKTbl MaTeMaTHUECKUX
YMO3aK/IIOYEHUH, TpaBUia HMX KOHCTPYMPOBAHHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHM, CIMOCOOCTBYIOT BBIPAOOTKE yMEHHS (POPMYIHPOBATH,
O00OCHOBBIBaTh U JOKa3bIBaTh CYXKICHHUS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE
MBILLUICHHE. Nzyuenne MaTeMaTUKH oOecrnieunBaeT (dopMupoBaHue
AITOPUTMHUYECKON KOMITOHEHTHI MBIIIJICHHUS M BOCIIUTAHNWE YMEHHH AEMCTBOBATH I10
3aJJaHHBIM aJTOPUTMaM, COBEpPIIICHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATH HOBBIC.
B mporecce pemieHus 3aga4 — OCHOBOM Y4YeOHOM JEATEIBHOCTH Ha YpOKax
MaTeMaTHKHU — Pa3BUBAIOTCS TBOpUYECKas U MPUKIIATHAS CTOPOHBI MBIIIIJICHUS.

OOyueHue MaremaThke HAET BO3MOXHOCTh pPa3BUBaTh y OOy4YarOIIMXCA
TOYHYIO, PallMOHAIBHYIO U MH(OPMATUBHYIO peyb, yMEHHE OTOMpaTh Hauboliee
MOJIXOJISITIAE SI3bIKOBBIC, CHMBOJIMUECKUE, Tpaueckre cpeacTBa Al BRIPAKEHUS
CYXJICHHUI 1 HATJSAHOTO UX MPEICTaBICHHUS.

[Ipy wu3yyeHUHM MaTEeMAaTUKH OCYIIECTBIsETCS O00Ilee 3HAKOMCTBO C
METOIaMU TTO3HAHUS IeUCTBUTEIBHOCTH, IPEJICTABICHUSIMH O IPEIMETE U METOAaX
MaTeMaTHKH, UX OTJIMYUH OT METOJIOB APYTUX E€CTECTBEHHBIX M T'YMaHHTAPHBIX
HayK, 00 OCOOCHHOCTSX MPUMEHEHHs MaTEeMaTHKU [Jsl PEHIeHHs] HAay4YHbIX U



MPUKIIATHBIX 3371a4.

[TpuopuTeTHBIMU IEISIMU OOYYCHHSI MaTeMaTHKe B 5—9 Kitaccax sBIISIOTCS:

dbopMHpOBaHUE IEHTPAITBHBIX MATEMAaTHUCCKUX MOHATUH (YHCITO, BEIMYHHA,
reoMerpudeckas Gpurypa, mepeMeHHas, BEpOsSTHOCTh, (DYHKIIHS ), 00€CIICUNBAFOIIIX
IPEEMCTBEHHOCTh M NEPCHCKTUBHOCTh  MATEMaTHYCCKOTO  OOpa3oBaHUs
oOydJarommxcs;

IOJIBE/ICHHE OOYYaIONIUXCS Ha JOCTYITHOM IS HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMaTHUKH U OKPYXKAIOIIET0 MUpa, MOHUMAaHUE MAaTEeMaTHKU Kak
Y4acTH OOIIEH KyJIbTYPhI YEIIOBEUECTBA,

Pa3BUTHE WHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH O0YyYaromuxcs,
MO3HABATEIILHON  AKTHUBHOCTH, HCCIEAOBATEIIBCKUX YMEHHH, KPUTHYHOCTHU
MBIIIICHUS, HHTEpPeCca K U3YICHUIO0 MaTEeMaTHUKH;

dbopmupoBanre (HYHKIIMOHATHLHON MAaTEeMaTHYECKOW TPaAaMOTHOCTH: YMEHHS
pacro3HaBaTh  MPOSBICHUS  MaTeMaTHYCCKMX  IOHATHH, OOBEKTOB M
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CHUTYAIMSAX W MPU U3YUYCHHH JPYTHUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTCH,
bopMyIIMpOBaTh UX Ha S3bIKE MAaTEMATHUKU U CO37aBaTh MaTeMaTHYCCKHE MOJISIIH,
MPUMEHITh OCBOCHHBI MaTEMaTHMYECKHW armapar JUisl pelieHus MPaKTHUKO-
OpPUECHTHUPOBAHHBIX 3aJla4y, MHTEPHIPETUPOBATL M  OIEHUBATh TOJYYCHHBIC
pe3yJIbTaTHhI.



TemaTHYecKoe MJIAHUPOBAHHE ¢ YKA3aHHEM KOJINYECTBA aKAJeMHYECKHUX YaCOB, OTBOJAMMbIX HA 0CBOECHHE KAKIOM
TeMbI y4eOHOT0 NpPeIMeTa U BO3MOKHOCTH HCII0JIb30BAHMS 10 ITOI TeMe 3JIeKTPOHHBIX (HU(POBBIX)
o0pa3oBaTeIbHBIX pecypcoB

8 KJIACC
KosnuecTBo yacoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM T T RS T re— (undposBbie)
NMPOrpamMmblI Bcero o0pa3oBartejibHbIE
padoThI padoThI pecypebi
1 YPABHEHUWSA 1 HEPABEHCTBA. 26 1 bubnuoreka [{OK
HepaBenctpa https://m.edsoo.ru/7f417af8
5 UNCJIA U BIYMCJIEHHMS. KBaapaTtHbrit 18 1 bubmmoreka [JOK
KOpPEHb https://m.edsoo.ru/7f417af8
3 YPABHEHUWSA 1 HEPABEHCTBA. 32 1 bubmuoreka [{OK
KBanpaTHbsle ypaBHEHUS https://m.edsoo.ru/7f417af8
4 AJITEBPAMYECKUE BBIPAXXEHNW A. 20 1 bubmuoreka [IOK
JpoGHOo-palinoHa bHbIe BRIPAKCHUS https://m.edsoo.ru/7f417af8
5 YPABHEHUWA 1 HEPABEHCTBA. 19 1 bubmuoreka [IOK
JpoOHO-palinoHanbHbIe ypaBHEHUS https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
6 OYHKIIH 18 1 https://m.edsog)_.[ru/7f417af8
7 AJITEBPAMYECKUWE BBIPAYKEHU . 18 bubnuotexa [JOK
Crenenu https://m.edsoo.ru/7f417af8
8 YHCJIA Y BBIUMCIEHUS. JlenumocTs 7 1 Egg“;;fé‘; 58/5 41748
9 [ToBTOpenue, 0600MIIEHNE, 12 1 but6mmorekxa [IOK
CHCTEMATHU3AINUs 3HAHUI https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O 170 8 0
I[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [IOK
1 OYHKIIN 25 1 https://m.edsoo.ru/7f417af8
5 YPABHEHNMA 1 HEPABEHCTBA. 15 1 bubnuoreka [{OK
KBanparHble HepaBeHCTBa https://m.edsoo.ru/7f417af8
YPABHEHUA 1 HEPABEHCTBA. bubmmoreka [JOK
3 25 1
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/7f417af8
4 UNCJIOBBIE ITOCJIENOBATEJIBHOCTHU o5 1 bubmmoreka [JOK
N IMPOI'PECCHUN https://m.edsoo.ru/7f417af8
5 AJITEBPAMYECKHWE BbIPAXXEHU . 12 1 bubnuoreka [{OK
Cremnenb C palliOHATBHBIM ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
5 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 34 1 bubmmnoreka [HOK
3HAHUU https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 6 0
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