MYHUIHUIIAJIBHOE BIOJ’KETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXJIEHUE
«IIKOJIA —MHTEPHAT OCHOBHOI'O OBHIEI'O OBPA30BAHMUS cesa HYHJIMT'PAH»

689274 YAO IlpoBuneHcKuil MyHUIIMNIANBHBIN OKpyT ceno Hynmurpan yi. Kepray 2 tenedon-dakc (842735)26-317
school-nunligran@mail.ru

PACCMOTPEHO COT'JIACOBAHO YTBEPXIALIO

Ha ITeJarOTHYeCKOM COBETE 3am. nupekropa o YP Hupexrop MBOY
IIporokon Ne 05  or Oiinenkey B.B. «1I-1OOO c.Hynmurpan»
~20.08.2025r. roma Owmpeiaro C.B.

IIpuxaz Ne 105-OJ1
or 20.08.2025 rona

Moanucaro: MYHULIMMAINBHOE
BIOKETHOE
OBLLEOBPA3OBATESIbHOE
YUYPEXOEHMUE "LLUKONA-
WHTEPHAT OCHOBHOIO
OBLLEFO OBEPA3OBAHUA
CENA HYHIUIPAH"

[Hata: 2025.10.10 11:46:46
+12'00"

PABOYAIS IIPOI'PAMMA

y4eOHOTO TpeMeTa

«AJIT'EBPA»

7 - 9 kiaccnl
(cpok o0yuenus 1 rox)

(peanmuzanus TpeOoBaHUN
®OIT OOO, yTBepxkaeHHOro npukazoM Munnpocgemnieaus Poccun ot 18.05.2023 Ne 370 u
®I'OC 00O, yTBepkaeHHOTo npukazoM Munmpocsemenus Poccun ot 31.05.2021 Ne 287,
(henepanpHOIl paboyeii mporpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHMs)

Cocrasutens: [llapmanxunosa H.M., nepas
KBaJTM(HUKAIIMOHHAS KaTEerOpHUs

2025 - 2026 yu. 1.



PabGouass mporpamma 1o yueOHOMY mpeaMery «MatemaTtuka» (0a30BbIii ypOBEHB)
(mpeametHas obnacth «MaTtemaruka u HHGOpPMATHKAY) (ajiee COOTBETCTBEHHO — IMPOrpamMma 1o
MaTeMaTUKe, MaTeMaTHhKa) BKJIIOYAET TMOSCHUTENIbHYIO 3alHCKy, COAepXaHHe OO0yueHus,
IJIaHUPYEMbIE  pe3yJIbTaTbl  OCBOEHHS MpOrpaMMbl IO  MaTeMaTHUKE, TEMaTUYeCKOe
IUTAaHUPOBaHME, TMepedeHb (Koau(puKaTtop) pacnpefesieHHbIX [0 KiaccaM IPOBEpseMbIX
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHON IMPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBaHUsS M DJEMEHTOB COJEpXKAHUs IO MaTeMaTHuKe, HepedeHb (Koaudukartop)
poBepseMBbIX TPeOOBaHUI K pe3ylibTaTaM OCBOCHHS OCHOBHOUM 00pa3oBaTEeNbHOM MPOrpaMMEbI
OCHOBHOT0 00111eT0 00pa30BaHus U JIEMEHTOB COJIEP:KaHUs [0 MaTeMaTHKe.

HOACHUTEJBHASA 3AIIMCKA

[IporpamMa mo matematuke aisi oOydarommxcst 5—9 kiaccoB pa3paboTaHa Ha OCHOBE
®dI'OC O0O. B nporpamme 1Mo MaTeMaTUKE YUYTEHbI UJEH U MOJOKEHUS] KOHUEMIUU Pa3BUTHUS
MaTteMaTHueckoro obpasosanus B Poccuiickoit denepanuu.

[Ipenmerom MaTeMaTHKHU SBISAIOTCS (YHIAMEHTAJbHbIE CTPYKTYphl HAaIIero Mupa —
POCTPaHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIE OTHOIIEHHS (OT MPOCTEUIINX, YCBaUBACMBIX B
HEMOCPEACTBEHHOM OIIBITE, JI0 JJOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JJIs1 pa3BUTHs HAyYHBIX U
OPUKIAIHBIX Hjael). Martemaruueckue 3HaHUs OOECHEYMBAIOT IOHMMAaHME IPHUHIIMIIOB
YCTPOMCTBA M HCIOJB30BaHUS COBPEMEHHOM TEXHMKH, BOCHPHUATHE U HHTEPIPETALUIO
COLMAIBHOM, KOHOMHUYECKOH, MOJUTHYECKOW HH(OpMAIK, Aal0T BO3MOXKHOCTH BBITIOIHATH
pacyeTbl ¥ COCTABIATH AITOPUTMBbI, HAXOAUTh U IPUMEHATHh (POPMYJIbI, BIIAJAETh IPAKTUYECKUMHU
preMaMH TeOMETPUIECKUX H3MEPEHHH U IOCTPOCHUH, YNTATh WH(OPMAIIHIO, TPECTABICHHYIO
B BHJE TaOnul], AMarpaMM U IpaUKOB, XUTb B YCIOBHUAX HEOIPEJEJIEHHOCTH U NOHUMATh
BEPOSATHOCTHBIN XapakTep ClIydalHbIX COOBITHI.

N3yuenune mareMaTuky GOpMUPYET Y 00yHaIOLIMXCS MAaTEMAaTUUECKUN CTHIIb MBIIICHNUS,
NPOSIBIISIONIUICS B ONpPEIESICHHBIX YMCTBEHHBIX HaBbIKax. OOydaromipecs OCBaWBAIOT TaKHe
IOpUEMbl M METOJAbl MBILIUICHUS, KaK MHAYKIMS U JeAyKuusi, o0oOIIeHHe W KOHKpeTHU3alus,
aHaM3 ¥ CUHTE3, KJaccu(UKaUs U CHCTeMaThu3anus, abcrparupoBanue U aHanorus. OObEeKTHI
MaTEMAaTHUYECKUX YMO3aKIIYEHHUH, IpaBUIa MX KOHCTPYHPOBAHMS PACKPBIBAIOT MEXAHHU3M
JIOTUYECKUX MOCTPOEHHM, CIOCOOCTBYIOT BbIpaOOTKE YMEHUsI (POpMyYIUpOBaTh, 00OCHOBHIBATh U
JIOKa3bIBaTh CYKJEHHS, TEM CaMbIM Pa3BHBAIOT JIOTMYECKOE MbIlLIeHUE. M3yyeHne MareMaTuku
oOecrieunBaeT (QOPMHUPOBAHUE AITOPUTMUYECKOW KOMIIOHEHTBHI MBIIIJIEHUSI U BOCIHMTAaHUE
YMEHMM JE€HCTBOBaTh IO 3aJaHHBIM QJITOPUTMaM, COBEPIIEHCTBOBaTb W3BECTHBIE U
KOHCTPYHpOBaTh HOBbIE. B mpornecce pemieHust 3aad — OCHOBHOM y4eOHOM JesATeNbHOCTH Ha
YPOKax MaTeMaTUKH — pa3BUBAIOTCS TBOpYECKAs M MIPUKJIAJHAs CTOPOHBI MBILIUICHUS.

OOyueHne MaTeMaTHKE JaeT BO3MOXKHOCTb pa3BUBAaTh Yy OOy4aroUIMXcs TOYHYIO,
palMOHATIBHYIO U MH(POPMATUBHYIO peub, YMEHHE OTOMpaTh Hanbosee MOAXOSIINE S3bIKOBBIE,
CUMBOJIMYECKHE, TpapUuecKue CpeAcTBa Ul BBIPAKEHUS CYXKICHUM M HalIAJHOTO HX
IIPE/ICTaBICHMUS.

[Tpu u3yuyeHun MaTeMaTUKH OCYIIECTBISETCS O0Ilee 3HAKOMCTBO C METOJIaMU IMO3HAHUS
JNEHCTBUTENBHOCTH, MPEACTABIECHUSAMU O NPEAMETE M METOJaX MAaTeMAaTHKH, UX OTIUYHUU OT
METOJIOB JAPYTUX €CTECTBEHHbIX M TyMaHUTApHBIX HayK, 00 OCOOEHHOCTSAX MpPHUMEHEHUs
MaTEMaTHUKH 711 pELICHNsI HAy4YHbIX U IPUKIIAJHBIX 3a4a4.

[TpropuTeTHBIMH LIETSIMU O0yUEHUSI MaTeMaTHKe B 5—9 kiaccax sSBISIOTCA:

dopMHpOBaHHE  HEHTPAIBHBIX  MaTeMaTHMYeCKUX  MOHATUH  (YMCIIO,  BETUYMHA,
reomerpuueckas  (Gurypa, TepeMeHHas, BEPOATHOCTb, (yHKIHUsA), 0O0ECIEeUNBAIOIINX
IIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTeMaTHYECKOI0 00pa30BaHus 00yYatOLIXCS;

MoJIBe/IeHHE 00ydYarolMXCsl Ha JOCTYITHOM JUJISl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTHKHd M OKpPY)KAIOLIero MUpa, MOHUMAaHWE MAaTeMaTHKH KaK 4acTh oOOIIed KyJIbTypbl
YeJI0BEYECTBA;



pa3sBUTHE  MHTEJUIEKTYaJIbHBIX W TBOPYECKMX  CcHOcoOHOcTel — oOywarommxcs,
II03HABATEJILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIIEHUS, HHTEpeca
K N3YYCHHUIO MATEMAaTUKH;

¢dopmupoBaHre (YHKIMOHATHHON MaTeMaTHYECKOH IPaMOTHOCTU: YMEHUS Paclio3HaBaTh
IPOSIBJIIEHUS] MATEMAaTHUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peabHbIX AKU3HEHHBIX
CUTyallUsIX M TPU HU3YYEHUH JPYTHX Y4YeOHBIX NPEAMETOB, IPOSBICHHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMYIMPOBATh UX HA SI3bIKE MAaTEMATUKU U CO37aBaTh MaTeMaTHYECKUe
MOJIEJIM, IIPUMEHSTh OCBOEHHBIM MaTeMaTMYeCKMM ammapar i peleHUs [PaKTHUKO-
OPUEHTUPOBAHHBIX 3a7ja4, MHTEPIIPETUPOBATH U OLICHUBATH IIOJIyYEHHBIEC PE3YJIbTATHL.

OcHoOBHbBIE JIMHUM COAEpKaHMs MpOrpamMMmbl 10 MareMmartuke B 5-9 kiaccax: «Yucna u
BBIUUCIIEHUS», «Anredpay («Anredpandeckue BbIPAXKEHUA», «YpaBHEHHs U HEPAaBEHCTBA»),
«Dynkmuny», «leomerpusy («I'eomerpuueckue ¢urypsl u HuX cBoiicTBa», «M3mepenue
reOMETPUYECKUX BEIUYUH»), «BeposTHocTh M craTHcTuKa». [laHHbIE JUMHUM DPAa3BUBAIOTCS
napajieNibHO, KaX/1asi B COOTBETCTBUH C COOCTBEHHOM JIOTHKOMW, OJJTHAKO HE HE3aBHCUMO OJIHA OT
JIpYroM, a B TECHOM KOHTaKT€ ¥ B3aUMOJICHCTBUU.

CopnepxaHue MporpaMMmbl IO MaTeMaTHKE, pacIpeleleHHOe @0 rojaaM oOydeHus,
CTPYKTYPUPOBAHO TaKMM 0Opa3oM, 4TOObI KO BCEM OCHOBHBIM, NMPHHLMIHAILHBIM BOIPOCAM
oOyuaromuecs: 00panaauch HEOJHOKPATHO, YTOOBI OBJIAJICHHE MaTeMATUYECKUMU MTOHITUSMHU U
HaBBIKAMHU OCYILECTBIISUIOCH IOCIEIOBATEIBHO M MOCTYHAaTEIbHO, C COOIIOAEHUEM NPUHIIUIIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYAJIUCh B OOILIYyI0 CHUCTEMY MaTeMaTHYECKHUX
npecTaBiIeHui 00ydaroMXCsl, paciupss U yriayonss ee, oOpa3ys NMpPOYHbIE MHOXKECTBEHHbIE
CBSI3H.

B coorBerctBun ¢ PI'OC OOO wmaremaTuka sBIsSeTCS 00s3aTelIbHBIM Y4EOHBIM
OpeMETOM Ha YpPOBHE OCHOBHOTO oOmiero oOpaszoBanus. B 5-9 kiaccax maremaruka
TPaJUIIMOHHO HM3y4yaeTcs B paMKax CJIeIyIoIUX ydeOHbIX KypcoB: B 5—6 Kiaccax — Kypca
«MaremaTtukay», B 7-9 kiaccax — KypcoB «Anredpa» (BKIr0OYasi 31IEMEHThl CTATUCTUKU U TEOPUU
BeposiTHOCTEeH) U «l'eomerpusi». [Iporpammoii 1mo maremMaTHKe BBOJUTCS CaMOCTOSITENIbHBIN
y4eOHbIN Kypc «BeposATHOCTh U CTATUCTUKAY.

Ha usyuenue yuebHoro kypca «Anrebpa» orBogutcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hejeno), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).

COJEPKXAHHUE YYEBHOI'O IIPEJIMETA
7 KJIIACC
Yuciia 1 BbIYMCICHUSA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXOoa OT OAHON (GopMbl 3amucu Apolelt K
npyroii. [IoHATHE palMOHAIIBHOIO YMCIIA, 3alMCh, CPABHEHHE, YIIOPSAIOYMBAHUE PALIMOHAIBHBIX
yucen. ApudmMeTrnueckue IeHCTBUS ¢ pallMOHAIBHBIMU YHMciIaMU. Pemenue 3a1ad u3 peaabHOR
IIPAKTUKHU Ha YacTH, Ha ApoOu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTelleM: OIpelesieHHe, Mpeodpa3oBaHne BBIPAKEHUH Ha
OCHOBE OIIpe/IeNIeHUs], 3aUCh OonbIIuX yuceln. [IponeHTsl, 3anuch NPOLIEHTOB B BUJE JIpOOH U
JpoOu B BHJIE NMPOLIEHTOB. TpHU OCHOBHBIE 33Ja4ud Ha MPOLEHTHI, PELIEHNE 3aau U3 peabHOU
MPAKTHKU.

IIpuMeHeHne IPU3HAKOB JACIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATyPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE TIpsSMast U oOpaTHast IPONOPLHUOHAIBHOCTH.

AuaredpanyecKkne BbIpaKeHHs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEpPEeMEHHOW. JloMmyCTUMBbIE 3HAYEHHUS
nepeMeHHbIX. IlpencraBieHne 3aBUCUMOCTH MEXAY BeIMYMHAMHU B BHIE (HOPMYJIBL
Boruncnenus no ¢popmynam. [lpeoOpazoBanne OyKBEHHBIX BbIpaXKEHHM, TOKIECTBEHHO PAaBHbIE



BBIpaXXEHUSI, TIPaBUJIa MPeoOpa3oBaHUs CYMM M MPOU3BEIEHUI, MpaBUiia PaCKPHITUS CKOOOK U
NPUBEICHUS TIOJOOHBIX CIIaraeMbIX.

CBoiiCTBa CTENEHU C HATYpaJIbHBIM OKA3aTEIIEM.

OpHowieHbl 1 MHOrowieHbl. CteneHb MHOrowieHa. CliojkeHue, BBIUNTAaHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOYKEHHUS: KBaJpaT CyMMbl M KBaJIpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

YpaBHeHNsI M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUs, NIpaBUiIa MpeoOpa3oBaHMs ypaBHEHHUS, PABHOCHIBHOCTh
YpaBHEHUU.

JIuneliHOE ypaBHEHHME C OIHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
peuieHue JIMHEHHbIX ypaBHeHUM. COCTaBlICHHME ypaBHEHMH IO YCJIOBHIO 3ajauyu. PerieHue
TEKCTOBBIX 3a/1a4 C [IOMOLIbIO YPABHEHUI.

JluneitHOe ypaBHEHHE C ABYMs IepeMeHHbIMHU U ero rpaguk. Cucrema IByX JHMHEWHBIX
YpaBHEHUU C JIByMs TIEPEMEHHBIMH. PellieHne CUCTeM ypaBHEHUH CIOCOOOM IMMOJICTaHOBKHU.
[Ipumepsl penieHns: TEKCTOBBIX 3a7a4 ¢ TOMOILBIO CUCTEM YPaBHEHHI.

DyHKUUHA

Koopaunara Touku Ha mnpsMol. YUucinoBble NpoOMeXyTKU. PaccrosiHue mexnay AByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[IpsimoyronbHast cucrema koopauHat, ocu Ox u Oy. Alcuucca U opauHaTa TOYKH Ha
KOOpAWHATHOM mmiockocTH. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTel. llonartue Qynkuuu. [padux ¢ynknun. CBoiicTBa (QyHKIHA.
Jlunetinas ¢pynkuws, e€ rpadpuk. ['papux ¢pynkmmu y = |x|. I'padmdeckoe pernienne IuHEHHBIX
YPaBHEHUU U CUCTEM JIMHEHHBIX YpaBHEHUI.

8 KVIACC
Yuciia 1 BHIYHMCICHUSA

KBagpatHsiii kopeHb u3 uuncna. Ilonstue o0 wuppanuoHanbHOM uucie. JlecsTuynbie
npUOJIMKEHUST HPPALMOHANBHBIX uncenl. CBoWCTBA apupMETHIECKUX KBAJAPATHBIX KOPHEH M MX
OpUMEHEeHHe K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

CreneHs ¢ 1eqbIM ITOKa3aTenaeM U e€ cBoiicTBa. CTaHJapTHas 3alyCh YHCIA.

Aaredpanyeckue BbIpaKeHHs

KBanpaTHblil TpEXUIIEH, Pa30KEHUE KBAAPATHOTO TPEXWIEHA HA MHOXKUTEIH.

Anrebpanueckass JpoOb. OCHOBHOE CBOWMCTBO anredpamdeckoil Jpobu. CroxeHue,
BBIUMTAHUE, YMHOXKEHUE, JIeJeHne airedpanueckux ApoOeil. PanmoHanbHble BBIpaXXEHUS M UX
npeoOpazoBaHue.

YpaBHeHNd H HEPABEHCTBA

KBanparHoe ypaBHeHue, (opMmyna KOopHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHUH, CBOAALIMXCA K JUHEWHBIM M KBajapaTHeIM. Ilpocreiimme napoOHO-
palHOHAIbHBIE YPAaBHEHHS.

I'paduueckass uHTEpHIpeTansl ypaBHEHUH ¢ ABYMS MEPEMEHHBIMU U CHUCTEM JMHEWHBIX
YpPaBHEHUN C JIBYMs IepeMEHHBIMHU. lIpuMepbl pemeHus CUCTEM HENMHEMHBIX YPAaBHEHMM ¢
JBYyMsI [IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

UucioBble HEpaBeHCTBA M HX CBOMcTBA. HepaBeHCTBO ¢ OJHOW INEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBeHCTBA C OJHOW mepeMeHHOH. Cucremsl
JIMHEUHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKUUHA

[Tousitue ¢pynkuuu. OONaCTh ONpeaesIeHUus] 1 MHOXKECTBO 3HaYeHUH (pyHKIH. CriocoOb!

3aaHus QYHKITHI.



I'padux dynkmuu. Utenue cpoiictB ¢yHkmuu mo e€ rpaduxy. [Ipumepsl rpaduxoB
(GYHKINH, OTPaKaAIOUINX peaIbHbIE IPOIIECCHI.

OYHKINH, ONMUCHIBAIOIINE MPSAMYIO U OOpaTHYIO NMPOMOPIHMOHAIBHBIE 3aBUCUMOCTH, HX
rpadpukn. @yukipn y = x2, y = x3, y = \x, y=|x|. ['padudeckoe pemeHne ypaBHEHHH H CHCTEM
YpaBHEHUU.

9 KIIACC
Yuciia 1 BbIYHCICHUSA

PanyonanpHble yKcia, UppalMOHAIbHbBIE YUCIIA, KOHEUHbIE U OECKOHEUHBIE JIECATUYHbIC
npoOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, ICHCTBUTENbHBIC 4YHCIA KaK OCCKOHECUYHBIC
JecATU4Hble  ApoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXJY  MHOXKECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MTPSMOM.

CpaBHeHUE JEMCTBUTENBHBIX 4YHCEN, apU(MeTHuecKue ACUCTBUS C JEHCTBUTEIbHBIMU
YUCIIAMH.

PazMepbl 0OOBEKTOB OKpPY)KAIOLIEr0 MHUPA, AJIUTEIBHOCTh IPOLECCOB B OKPYXKArOIEM
MHUpe.

[TpubnnxEHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjiaeHue yuced.
IIpuknaka v OLEHKa pe3yJIbTaTOB BEIYMCIICHUM.

YpaBHeHHS M HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOOAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelnieHus ypaBHEHUN TpeTbed M 4YETBEPTOM CTENECHEU
pa3I0KEHUEM Ha MHOKUTEIIH.

Pemenne  npoOHO-palMOHaNbHBIX  ypaBHeHMH.  PemieHne  TEKCTOBBIX — 3ajad
areOpanyeckuM METOO0M.

VYpaBHeHUe C ABYMs NEpeMEHHBIMH U ero rpaduk. Pemenuwe cuctem ABYX JIMHEHHBIX
YPaBHEHHUH € ABYMs IIEpEMEHHBIMU. PelleHne CuUCTeM IBYX YpaBHEHMH, OJHO M3 KOTOPBIX
JWHEWHOe, a Jpyroe — BTOPOH cTemeHu. ['paduueckas MHTEpPIpETaNns CUCTEMbl YPaBHEHHUN C
JBYMsI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckKuM CriocoOoM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JNMHENHBIX HEPABEHCTB C OAHOW IEpeMEHHOW. Pemenue cucreM JMHENMHBIX
HEpaBeHCTB C OJHOW mepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padumueckas MHTeprpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUH

KBagparuunas ¢yukmnus, e€ rpapuk u cBoiictBa. [lapabona, KOOpAWHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'padukn GyHKImit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |x| 1 ux cBoiicTsa.

Yucii0Bble MOCIE0BATEILHOCTH H NPOIPECCUH

[TonsiTHe YMCIIOBOM MOCIEAOBATEILHOCTH. 3aJjaHue TOCIE0BATEIIbHOCTA PEKYyPPEHTHOM
bopmyoit u hopMyIoi n-ro uieHa.

Apudpmernueckass M reoMmerpuueckas — mnporpeccur.  PopMynbl  n-ro  4ieHa
apru(MeTHUECKON U TeOMETPUYECKON MPOrPECCHil, CyMMBI NIEPBBIX 7 YJICHOB.

N3o00paxeHne 4jieHOB apU(PMETHUECKON M TeOMETPUYECKOM IMporpeccuid TOYKaMu Ha
KOOPJMHATHOM INIOCKOCTHU. JINHENHBIN 1 DKCIOHEHIUAIbHBIN POCT. CII0KHBIE POLIEHTHI.

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPEJIMETA
JIMYHOCTHBIE PE3YJIBTATHI




JInuHOCTHBIE Pe3yJabTaThl OCBOCHHS MPOTpaMMbl y4eOHOTO Kypca «Aunredpa»
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HWHTEpeca K TMPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHWEM K JOCTHDKCHHSAM POCCHHCKUX MATeMAaTHKOB W POCCHUHCKOU
MaTEeMaTUYECKON LIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTUKEHUN B JIPYTUX HAyKax U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakIaHWMHA W peaM3alliid €ro Ipas,
NPEJICTAaBICHHEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHHPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBJICHHH, MPOIEAYP TPakKIAHCKOTO oOmecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JOCTHKEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THYECKUX IMPUHITUAIIOB B JEATEILHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTHMBHOE Y4YacCTHE B PEIICHHM TMPAKTHYCCKUX 3a1ad MaTeMaTHYECKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa3oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU JJIs1 YCIICITHON MPO(eCCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHUIA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIWUBUIYAJIbHOW TPACKTOPHH OOpa3OBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U OSCTETHYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NO3HAHUSA:

OpUEHTAIle B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX MpEACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUSA YEJIOBEKa, NPHUPOABI M 0OIIEeCTBa, MOHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl 4YelIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pPa3BUTUS U
3HAYMMOCTHU JIJISL Pa3BUTHUS [IUBUIIN3ALIMU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTYpOH Kak CpeICTBOM T[IO3HAHWS MHUPA, OBIAJACHHEM MPOCTEHIIMMHU HABBIKAMU
MCCJIEI0BATENbCKOM IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (GopMHpOBaHMe  KYJbTYPbl  310POBbS M
IMOIUOHAIBLHOIO 0J1IArONoJIyYns:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHHUS B HMHTEPECAX CBOETO 3J0POBbBS,
BEJICHUS 3JJ0POBOTO 00pa3a >KM3HHU (310pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKa pediIeKcuw,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO )K€ MpaBa JPyroro 4eI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEN HAa MPUMEHEHHE MaTEeMaTUYECKMX 3HAHWM JJI pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAloIIei Cpefbl, MIAaHUPOBAaHUS IOCTYNKOB M OILEHKH HX BO3MOXHBIX
MOCJICJICTBUM NI OKPY>KAIOIIEH Cpefibl, OCO3HAHHWEM TIO0ATBHOTO XapaKTepa HKOJIOTHYECKUX
npo0JsieM U MyTel UX pelieHus;

8) amanTanusi K N3BMEHAIIIUMCS YCJIOBUSIM COUMATBHONW M MPUPOAHON Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, TOBBILLIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO IEeATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
JI0JIeH, MpUoOpeTaTh B COBMECTHON NIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA JIPYTHX;

HEOOXOMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM uucie GOpMYyITUPOBATH UACH,
MOHSTHUS, THIOTE3bl 00 OOBEKTAX W SIBJICHUSAX, B TOM YHCJIE€ paHee HEW3BECTHBIX, OCO3HABATh
nedUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHE;



CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIHPHUHMMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTUPOBATH NMPUHUMAEMBIC PEIICHUS U
neicTBus, GOpMYIUPOBATH U OLEHUBATH PUCKH U TIOCTEACTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3zoevie nocuueckue oeiicmeusn:

BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMATHUYECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIy MOHATHIMH, (HOPMYIHPOBATH OMPEICICHUS MOHSITHH,
yCTaHABJIMBAThH CYIIECCTBCHHBIH MPU3HAK KJIACCH(HUKAIIMU, OCHOBAHHS JJIsi 0000IICHNUS
Y CpaBHEHUs, KPUTEPUH TIPOBOIMMOTO aHATN3A;

BOCIIPUHUMATh, (OPMYIUPOBATh U TMPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIHHBIC U
OTpHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,

BBISIBIISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEYHS B (haKTax,
JMAHHBIX, HAOMIOJACHHUSX W YTBEPKICHHSX, MpeIjlaraTh KPUTEPHUU [UISl BBISBICHUS
3aKOHOMEPHOCTEH ¥ MIPOTHBOPCUHIA;

JIeNIaTh BBIBOJBI C MCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIIOYeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

pazduparh JOKa3aTeIbCTBA MATEMATHUYSCKHX  YTBEPXKICHUH (NMpsSMble W OT
HPOTHBHOTO), TIPOBOJTUTH CaMOCTOSITENILHO ~ HECIIOXKHBIE  JIOKA3aTelIbCTBA
MaTeMaTHYeCKuX (DaKTOB, BBICTpAWBATh apPryMEHTAIMIO, TPUBOJHWTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,

BBIOMpATh CIOCOO pelieHUs y4eOHOW 3amauy (CpaBHUBATh HECKOJIBKO BAapHUAHTOB
pelIeHus, BEIONpaTh HanOOJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPHUEB).

ba3zoevie uccneoosamenvckue oeiicmeusn:

WCIIOJIb30BaTh  BOMPOCHl  KaK  MCCIEAOBATEIBCKUM  MHCTPYMEHT  IO3HAHMS,
dbopMynupoBath BOTIPOCHI, bukcupymomue MIPOTUBOPEYHE, npobiiemMy,
CaMOCTOSITEJIbHO YCTaHABIMBAaTh KMCKOMOE U JaHHOE, (OpPMUPOBATH THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTh IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXHBIN SKCIEPUMEHT,
HEOOJbIIOE HWCCIEOBaHWE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
00BbEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOO0M;

CaMOCTOSTENIbHO  (popMynupoBaTh 0000IIEHUST U  BBIBOJABI 1O  pe3yJibTaTaMm
MpoBeAEHHOTO HAOTIOJCHMS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTh MOMYyUYEHHBIX
pe3yabTaTOB, BEIBOJIOB U 000OIICHUI;

IMPOrHO3UPOBATH BO3ZMOKHOC Pa3BUTUC IPOLECCA, 4 TAKIKEC BBIABUTaATh NPCAIIOJIOKCHUA
0 €ro pa3BUTUHU B HOBBIX YCIOBHSIX.

Paboma c ungpopmanueii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALIMU, JAHHBIX, HEOOXOIUMBIX
JUISl pELLICHNUS 3a]a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATh HH(OpMAIUIO
pa3IMYHbIX BUJOB U (hOPM Ipe/ICTaBICHHUS,

BbIOMpaTh (OpMy MpeCTaBlIeHUs HHYOPMALIUY U WIUTIOCTPUPOBATH pelllaeMble 3a/1a4l
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMAIIUH 110 KPUTEPUSAM, NMPEATIOKEHHBIM YUUTEIIEM HIIN
c(OpMYITMPOBAHHBIM CAMOCTOSTENBHO.

Kommynurkamuenvle ynueepcanvhuoie yueoHvle 0eiicmeus:

BOCIIPUHUMAThb U (bOpMy.]'II/IpOBaTB CYXKIACHUA B COOTBETCTBHUU C YCIOBHAMHU U LECIAMU
06H_ICHI/ISI, SICHO, TOYHO, TPpaMOTHO BbIPpAXKATb CBOKO TOYKY 3pPCHUA B YCTHBIX U



MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIIeHUs 3aa4i, KOMMEHTHPOBATh
MOJIyYCHHBIH pe3ysbTar;

® B XO7c OOCYXKICHHS 33J]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMO TEMBI, TPOOJIEMBI,
pemaeMoil  3ajauyM, BBICKAa3bIBaTh HJIEH, HAICJICHHBIE Ha TMOUCK PELICHHS,
COMOCTABJISITh CBOU CYXKIEHUS C CYXICHUSIMH JIPYTUX YYacCTHUKOB JHMAaJIora,
0o0OHapy’KUBaTh PAa3IUUME U CXOJCTBO MO3ULIUI, B KOPPEKTHOH Popme GpopMyInpoBaTh
pa3Horjacusi, CBOM BO3PAKEHUS;

® MPEACTaBIATH PE3yJbTaThl PEIICHUS 3aJla4yM, SKCIIEPUMEHTA, UCCIEOBaHUs, MPOCKTa,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BHICTYIUICHHUS € y4€TOM 3a7ay IMPE3CHTAUH U
0COOCHHOCTEH ayAUTOPHH;

® [IOHUMaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBUIYaJbHOU pabOTHI
IPY PELICHNU YYeOHBIX MaTeMaTHUECKUX 3a/1a4;

® [IPUHUMATH IIeJTb COBMECTHOM JeSITEIbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM
paboThl, pacmpenensTb BHUIBI PadOT, JOrOBapUBaThCS, OOCYXJaTh MpOLECC U
pe3yNbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JTIOJIEH;

e y4YacTBOBaTh B TPYMNIOBBIX (opmax paboTel (0OCyKAeHUs, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMbI M JIPYTHE), BHIIOIHATH CBOI 4acTh pabOThl U KOOPAMHHPOBATH
CBOM JICWCTBUS C IPYTMMH WICHAMH KOMaH/bI, OIICHWBATh KaueCTBO CBOETO BKJIA/a B
001l MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaabHble yueOHbIE AeiicTBUS
Camoopzanusayusa:

® CaMOCTOSTEIbHO COCTaBIATh IUIAH, AITOPUTM peHIeHHs 3aJayu (WU ero 4acTh),
BBIOMpPATh C€Hoco0 pemeHuss ¢ yd€TOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOH MH(OpMAIHH.

CamoKkoHmpoib, IMOUUOHATLHBLIL UHMEIEKM:

® BIAJETh CIOCOOaMU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa perieHUs
MaTeMaTHYECKOM 3aa9Hu;

® TPEIBUAETH TPYAHOCTH, KOTOPhIE MOTYT BO3HHUKHYTbH IPH PEIICHUH 3a/1a4H, BHOCUTH
KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAWIECHHBIX OIMUOOK,
BBISIBIICHHBIX TPY/AHOCTEH;

® OIICHUBaTh COOTBETCTBUE Pe3yJIbTaTa JIEATEIbHOCTH MOCTABICHHON IIETH U YCIOBHSIM,
OOBSICHATH TPHYUHBI JOCTIKCHHUS WM HEJOCTIDKEHUS IIeTH, HaXOIHWTh OINUOKY,
JlaBaTh OLIEHKY NMPHOOPETEHHOMY OIIBITY.

NPEJIMETHBIE PE3YJIbTATHI
7 xjaacce
Yuciia 1 BHIYMCICHUSA

BeinonHATe, coyeras yCTHble M NHCbMEHHbIE NPUEMBI, apu(MeTHUecCKue ACUCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMs YMCIOBBIX BBIPAKEHWH, NMPUMEHATh Pa3HOOOpA3HbIE CIOCOOBI M
npuEMbl BBIUMCIICHHUS] 3HAUEHUH JPOOHBIX BBIPAKEHUH, COJEp)KalIMX OOBIKHOBEHHBIE U
JECATHUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amKcH YuceN K JIpyroi (mpeoOpa3oBbIBaTh JIECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIIOPAIOYNBATH PALIMOHAIBHBIE YNCIIA.

OKpyriasTh yncia.

BBINONHATE NPUKHUIKY U OLIEHKY pe3yjbTaTa BBIYMCIEHUH, OLICHKY 3HAYEHUN YMCIIOBBIX
BbIpaXeHHI. BBIMOMHATE AEHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.



[TpyMeHATh NPU3HAKK JEIUMOCTH, PA3JI0KECHUE HA MHOKUTEIIN HATYPaJIbHBIX YHCEIL.

PemaTte mnpakTMKO-OPHMEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOIIEHHWEM BEJIWYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMYUH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThl PEILICHU 3a1a4
C YYETOM OrpaHMUYEHU, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

Anredpanyeckue BbIpasKeHHsI

Hcnonp30Bath anredbpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMS yU€OHOT0 MaTepuania.

HaxoauTe 3HaueHst OyKBEHHBIX BBIPAKEHHUH MPH 33JaHHBIX 3HAYCHUSIX NTEPEMEHHBIX.

BeinonuATe npeoOpa3oBaHusl LIEI0r0 BBIPAKEHHsS B MHOTOWIEH MPUBEIEHUEM MOJTO0OHBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BBINONMHATE YMHOKEHHE OJHOYICHA HAa MHOTOWIEH U MHOIOYICHA HAa MHOTOYIIEH,
OPUMEHSATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1uecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHTENIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOXKHUTENS, TPYNITMPOBKH CIaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpaIEHHOTO
YMHOKEHHUS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIEHOB Ul pEUICHMs pPa3IMYHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEAIbHOU MTPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTETEHEH ¢ HATYpaJIbHBIMH MOKA3aTEISIMH IS TPeoOpa3oBaHUs
BBIPKEHUM.

YpaBHeHus U HEPaBEeHCTBA

Pemarp nuHElHBIE ypaBHEHUs C OJHOM NEPEMEHHOW, NIPUMEHss NpaBuia Iepexona OT
UCXOJHOIO YpaBHEHHUSI K pPaBHOCWIbHOMY eMy. [IpoBepsiTh, sBisleTCS JM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumensTH rpaduvyeckre METOIbI IPH PEIICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpuMepsl Map YUCed, SBIAIOLUIMXCS pellieHUeM JMHEHHOTO YpaBHEHUS C ABYMS
NIEPEMEHHBIMH.

Crpoutb B KOOpPAMHATHOM IJIOCKOCTH TIpauK JMHEHMHOro ypaBHEHHs C JABYMS
NEPEMEHHBIMH, TIOJIB3YSICh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPABHEHUSI.

Pemarp cucTeMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMs NEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBiATh M pemarbh JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHHUH IO
YCIIOBUIO 3a/layM, HWHTEPIPETHPOBATh B COOTBETCTBHMM C KOHTEKCTOM 3a/aydl MOJYYEHHBIN
pe3yJIbTar.

DyHKIUUHA

N300pakaTb Ha KOOpPAMHATHOM TPSMOM TOYKHM, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alKChIBaTh YHUCJIOBBIE TMPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtMmedaTh B KOOPAMHATHOM MJIOCKOCTUM TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHeHHbIX GyHKIUNA. CTpouTh rpaguk GyHKIUHN y = [X|.

OnuceiBaTh € MOMOIIBIO (PYHKIMHA U3BECTHBIE 3aBHUCHUMOCTH MEXAY BEIMYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, NPOU3BOJIUTENIBHOCTb, BpeMH,
00BEM paboTHI.

HaxonuTe 3HaueHune QyHKIMM MO0 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduveckuii cnocod MpenCcTaBICHUs] U aHamu3a WHQPOpMaIUU, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAIIUIO U3 TPa(QUKOB peaNbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

8 KJacce
Yuciaa 1 BLIYUCTEHHS
Hcnonp30BaTh HayvajdbHbIE NPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN JJIS
CpaBHEHHUS, OKPYTJEHUS W BBIYUCICHUN, W300pakaTh JEHCTBHUTEIbHBIC YHCIIa TOYKAMHU Ha
KOOPJMHATHOU IIPSIMOM.



[TpuMeHATh TOHATHE apU(PMETHUYECKOIO KBaJPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCIIOJIB3YsI TPH HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOIHATH IPe0Opa30oBaHus BRIPAKECHHH,
coJiepKallX KBaJpaTHbIE KOPHH, UCIIONIb3Ysl CBOWCTBA KOPHEH.

Hcnonp3oBare 3amucu OONBIIMX W MAaJbIX YHCENT C MOMOMIBIO JECATUYHBIX ApoOei u
creneHen yucia 10.

Auaredpanyeckne BbIpaKeHHs

[IpuMeHATh TNOHATHE CTENEHUW C ILEeNbIM II0Ka3aTeleM, BBIIOIHATH IpPeoOpa3oBaHUs
BBIPAXECHUI, COIEPIKALUX CTENIEHU C LIETbIM [T0KA3aTEIEM.

BbINONHATE TOXIECTBEHHBIE MPEOOpa30BaHUs PAlMOHAIBHBIX BBIPRKEHUH Ha OCHOBE
NpaBuI JSHCTBUN HAJl MHOTOYWICHAMH M alreOpandecKuMu JpoOsMu.

PacknagpiBaTh KBaJpaTHBIM TPEXUIEH HA MHOXKUTEIH.

[IpumensTs npeoOpa3oBaHUsl BBIPAKEHUH A pPEUICHUs pa3IMYHBIX 33734 W3
MaTEeMaTHKHU, CMEXHBIX IPEJAMETOB, U3 PEaIbHOMN TPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemiate nuHelHble, KBaJpaTHbIE YPAaBHEHUS U PALMOHAJIbHbBIC YPAaBHEHMsI, CBOJAIINECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMH.

[TpoBoauTH MpoCTENIINE UCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHMH, B TOM YHUCIIE C
NpUMEHeHHEM TpadUYecKuX TPEACTaBICHUHN (yCTaHABIMBAaTh, MMEET JHM YpaBHEHUE WU
cucTeMa ypaBHEHUI peleHus, eclii UMEET, TO CKOJIbKO, U IIpoyee).

[lepexoauTe OT ciOBeCHOW (GOPMYNHMPOBKH 3amaun K e€ anreOpanyecKod MOAETH C
IIOMOIIIBI0  COCTaBJICHUS YypaBHEHHUS WJIM CHUCTEMbl YPaBHEHUH, HMHTEPIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MOJIYYEHHBIN pe3ysIbTar.

[TpuMeHATH CBOWMCTBA YMCIIOBBIX HEPABEHCTB /ISl CPABHEHUS, OLIEHKHU, peliaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM TEPEeMEHHOW W HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HIUTIOCTPAIIUIO
MHOX€ECTBa PEIICHN HEPaBeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[Tonumath M  HCHONB30BATh  (DYHKIMOHAIBHBIE IOHATUS M S3bIK  (TEpPMUHBI,
CHUMBOJIMUYECKHE OO0O03HAYEHUS), ONMPEACATh 3HA4eHHWE (YHKIMM 1O 3HAYEHUIO apryMeHTa,
OTpeNieNATh CBOWCTBA (PyHKIUH 10 €€ Tpaduky.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

y=k/x,y=x2,y =x3,y = [x|, y = VX, OnHCHIBaTh CBOICTBA YHCIOBOI (YHKIHH 110 €&

rpaduky.

9 kJjacc
Yucaa 1 BIYMCIEHUS

CpaBHHUBATH U yIOPSAI0UUBATH PAIMOHATILHBIE U UPPAITIOHAIIbHBIC YHCIIA.

BrimonusaTe apudmeTrnuecKkrue AeHCTBHUS C pallMOHAIBHBIMHU YHCIaMH, cOYeTas YCTHBIE U
MMACbMEHHBIE MPUEMBI, BBIMIOJHITH BBIYUCIECHUS C UPPALMOHATBHBIMU YHCIAMH.

HaxomuTh 3HaueHUs CTENEHEN C LENbIMU MOKa3aTeIsIMU U KOPHEH, BBIYUCIATh 3HAYEHUS
YUCIIOBBIX BBIPAXKEHUN.

OKpyriiaTh ACHCTBUTEIbHBIE YMCIIA, BBINOJHATh MPUKHUIAKY pe3yJibTaTa BBIYUCICHUH,
OLIEHKY YHCJIOBBIX BBIPAKECHHIA.

YpaBHeHNs H HEPABEHCTBA

Pemiats nuHEHHBIE W KBaJpaTHbIE YypaBHEHHS, YpPAaBHEHMS, CBOJAIIMECS K HHM,
npocTeiime ApoOHO-palMOHAFHBIC YPaBHEHUS.

Pemats cucTteMbl IBYX JUHEWHBIX YPABHEHHU C JBYMsSI MEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE SIBJISIETCS JIMHEUHBIM.

PemaTte TekcTOBBIE 3amaun  anreOpamveckKuM CIocoOOM C TIOMOIIBID COCTaBJICHHS
YPaBHEHUS WA CUCTEMBI IByX YPAaBHEHUU C JBYMsI [IEPEMEHHBIMM.



[IpoBOaUTH MpOCTEUIIINE UCCIIEIOBAHUS YPAaBHEHUN U CUCTEM YpPaBHEHUH, B TOM YHCIIE C
OpUMEHeHHEeM TIpadUUecKuX TIpeACTaBICHUN (yCTaHABIMBaTh, MMEET JHM YpaBHEHUE WU
CUCTEMa YpaBHEHMI peIlIeHusl, €ClI UMEET, TO CKOJIbKO, U IIpoyee).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPaBEHCTB HA YUCJIOBOMW MPSMOM, 3aIIUCHIBATH PEIIEHUE C IOMOLIBIO CUMBOJIOB.

Pemate cucreMpl JMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh pPELICHHE CHUCTEMbl HEPABEHCTB HA YHCIIOBOW MPSIMOMH,
3alMChIBaTh PELIEHUE C IOMOIIbIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MPU PELICHUH PA3IMYHBIX 3a4a4.

DyHKIUH

Pacno3naBaTh GyHKIIMHM U3yYeHHBIX BHIOB. [l0Ka3pIBaTh CXeMaTUUYECKU PACIIONIOKEHHUE Ha
KOOPJMHATHOM TUIOCKOCTH IpadukoB QyHKIMiA BUna: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, y =x3, y =%, y = |x|, B 3aBUCHMOCTH OT 3Ha4eHHiT K03(HIHEHTOB, ONMCHIBATE CBOMCTBA
(byHKIHHA.

Crtpoutp u u300pakaTh cXeMaTHUeCKH TIpadUKH KBaJAPATUUHBIX (YHKIUH, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIHIA MO UX TpadrKaMm.

Pacno3naBate  KkBajgpatuyHyro (QyHKUHIO 10  Qopmyie, NPUBOAUTH  IPUMEPHI
KBaJPAaTUYHBIX QYHKIUH U3 peabHON KU3HU, (PU3UKHU, TEOMETPHH.

YuciioBble MOCIEA0BATEIBHOCTH M NPOTrPeCcCUN

Pacno3naBate apu()METHUECKYI0O M TEOMETPUYECKYIO MPOrPECCUU MPHU Pa3HBIX CIIOCOOax
3a/1aHMUsl.

BbINONIHATE BBIUKCIEHUS C UCIOJIb30BaHUEM (OPMYJN N-rO WiEHa apuPMETHUECKOH U
F€OMETPUUYECKON MTPOTrPECCUi, CyMMBbI IIEPBBIX N YWICHOB.

N3006paxarh 4ieHbl NOCIEI0BATEIbHOCTH TOUKAMH Ha KOOPJMHATHOMN IMJIOCKOCTH.

Pewate 3agaun, CBsi3aHHBIE C YHMCIIOBBIMU I1OCJIEI0BATEIBHOCTAMU, B TOM YHUCIE 33Ja4l
13 peajbHOM KU3HU (C UCTIOJIB30BAHUEM KAJIBKYJISATOPA, U(POBBIX TEXHOIOTHUIA).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

IIporpammHoe conep:kanue

IlonsTue palOHaNIBHOIO YHCIA.
Apudmernueckue neicTBUA C
panuoHaIbHEIMU ynciaaMu. CpaBHEHHE,

ynopsaao4ruBaHUC palluOHAJIbHBIX YUCCII.

CremnieHb ¢ HaTypaJIbHBIM MTOKA3aTEIIEM.
Pemenne OCHOBHBIX 3a7a4 Ha IpoOH,
MPOLICHTHI

U3 PEAJIbHOM NPAKTUKHU.

[Tpu3Haku 1ENMMOCTH, Pa3yioKEeHUs Ha
MHOXUTECIN HATYPaAJIbHBIX YHUCEII.
Peanbhuele 3aBucumoctu. [Ipsmas u
obpaTHast MPOMOPIIMOHATBHOCTH

OcHOBHBIE BU/BI eATEIBHOCTH 00 y4AIOIINXCs

CucTeMaTU3upoBaTh U 000raniaTh 3HaHKUS

00 OOBIKHOBCHHBIX H JICCATUIHBIX IPOOSX.

CpaBHHBATH U YIIOPSAIOYNBATE APOOH, IPeoOpa30BhIBas
TP HEOOXOJUMOCTH ACCATUIHBIC IPOOH B OOBIKHOBEHHEIE,
OOBIKHOBEHHEIC B JICCATUYHEIC, B YACTHOCTH B
OCCKOHEUHYIO JECATUIHYIO IPOOb.

[TpumeHATH pa3sHOOOpa3HBIE CLIOCOOBI M IPUEMBI
BBIYHCIICHHS 3HAYCHU I TPOOHBIX BBIPAKEHHUH, COEPIKAIIUX
OOBIKHOBEHHBIE U AECATUYHBIC IPOOU: 3aMEHATH MPU
HEOOXOIUMOCTH JICCATUIHYIO TPOOb

OOBIKHOBEHHO M OOBIKHOBEHHYIO JIECSTHYHOM, IPUBOAUTD
BBIpakeHHe K hopMme, Hanboiee yA0OHOM 11 BRIYMCICHUH,
npeoOpa3oBbIBaTh APOOHBIC BHIPAKEHHUS HA YMHOXKEHHE
JIEIICHNE JECATUIHBIX TPOOeH K AeHCTBHUSM C IIeITBIMU
YHUCIIAMH.

[IpuBOAUTH YHCITOBBIC W OYKBEHHBIE IIPUMEPHI CTECTICHH C
HATypaJbHBIM ITOKa3aTeJeM, OOBSICHS 3HAUCHUS
OCHOBAHUS CTETICHH U TIOKA3aTelsl CTEIICHH, HaXOIUTh
3HAUEHUs CTeTeHel Bruja an (a — 1r000e palmoHaIbHOE
YHUCII0, N — HATYPaAJIbHOE YHUCIIO).

IMoHUMATB CMBICI 3aMTUCH OOJIBIIMX YHCEI C TOMOIIBIO
JIECATUYHBIX Apo0eii u cTeneneli uncna 10, pUMeHsITh HX
B pealibHbIX CUTYalIUsX.

IpuMeHsTH IPU3HAKU IEIMMOCTH, Pa3JIOKEHUs HA
MHOHTEH HATYPAJIbHBIX YHCEIL.

Pemats 3a1a4n Ha 4acTH, IPOLCHTHI, IPOTIOPIINH, HA
HaXOXJICHUE IPoOH (TIPOLIEHTA) OT BEITUYUHBI U

BEJINYMHEI 110 €€ ApoOH (TIpoueHTy), 1pobu (TIpoleHTa),
KOTOPBIH COCTABIISET OIHA BEJIMYHMHA OT APYTOM.
IIpuBoanTh, pa3dnpaTh, OLEHNBATHL PA3JIUNYHbIE
peIIeHws, 3aIICH PEIICHA TEeKCTOBBIX 3aad.
Pacno3HaBaTh U 00BACHATDH, ONTMPAsCh HA ONPEICIICHIS,
TPSMO MPONOPIIMOHATIBHEIC ¥ 00PaTHO MPOTIOPIIHOHAIEHEIC

DJIEKTPOHHBbIE
(uudposbie)
oOpa3oBaTeJibHbIE

pecypcsl

bubarorexa [TOK
https://m.edsoo.ru/7f415
b90 Vuu. Py-
HMHTEPAKTHBHASL
obpasoBarenbHas
OHJIalH —TIaTdhopma
https://uchi.ru
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3aBUCUMOCTH MEXIY BEJIMYMHAMH; MPUBOAMTH MPHMEpPHI
3TUX 3aBUCHMOCTEH U3 PeajJbHOr0 MHUpPa, U3 IPYTHX
Y4eOHBIX IPEAMETOB.

PemaThb MpakTHKO-OPUCHTHPOBAHHBIC 3a1a41 Ha Ipoowu,
MPOLICHTBI, MPSIMYIO0 U 00PaTHYIO MPOMOPIHOHATIBHOCTH,
IPONIOPIUHU

bykBennsle BolpaxkeHus. IlepemenHsle.
JlommycTuMble 3HaYeHHS IEPEMEHHBIX.
Dopmysiel. [IpeodpazoBanue

OBnanets anredbpandecKoil TEPMHHOIIOTHEH U CHMBOIUKOM,
HPUMEHATH €€ B IPOLiecce OCBOCHUS Y4eOHOT0 MaTepHaia.
HaxoauTte 3HaueHNs1 OYKBEHHBIX BBIPAXXCHHUH PU
3aJaHHbIX 3HAUYCHUAX 6yKB, BBIINNOJIHATH BBIYUCJIICHUS 110
dhopmyam.

BrIimonHATE Ipeobpa3zoBaHus IIETIOT0 BRIPAKEHHS B

o bubanorexka [JOK
OYKBEHHBIX BBIPKEHUH, PACKPBITHE MHOTOWIEH MPUBEICHUEM MTOJJOOHBIX ClIaracMblX, https://m.edsoo.rw/7f415
CKOOOK ¥ MPUBEICHNE MOJOOHBIX PacKphITHEM CKOOOK. BBIOTHATE yMHOKEHHE OTHOWICHA 590 S.II{I/I. P :
Anrebpanueck 27 cnaraeMblx. CBOHCTBa CTETIEHH C Ha MHOTOYJIEH ¥ MHOT'OWIEHA HA MHOTOUWIEH, IPUMEHATh — aKl.“I/IByHaSI
W€ BBIPAKCHUS HaTypaJbHbIM TIOKa3aTelIeM. (hopMyIIBI KBaipaTa CyMMBI M KBaJipaTa Pa3HOCTH. o6 aEOBaTeJIBHaﬂ
Msuorounensl. CiokeHne, BEIMUTaHNUE, OcCyIecTBIATh pa3ioKEHUE MHOTOWICHOB HA MHOKHTEIIN OHﬁaP’IH nardopma
YMHOKEHHE MHOTOWIECHOB. DOpMYyIIBI IMyTEM BBIHECEHHMS 33 CKOOKHM OOIIEro MHOXHTEIS, https://uchiru P
n ps: .
COKPAIIEHHOTO YMHOXEHHUSL. pUMeHeHUs! GOpMyJIbl pa3HOCTH KBaApaToB, GOpMyI
Pazno)xeHre MHOTOYJICHOB Ha COKPAIIEHHOTO YMHOXEHHUS.
MHOXXHUTEIH [TpumeHsTh Npeobpa3oBaHie MHOTOWICHOB JUIS PELICHHS
pa3MYHbIX 3a/la4 U3 MaTeMaTHUKHU, CMEXKHBIX MPEJMETOB, U3
peabHOM NPAKTUKH.
3HAKOMUTBCS C UCTOPHEH Pa3BUTHUsI MATEMAaTHUKU
PewaTh 1vHeliHOE ypaBHEHHE C OJTHOM EPEMEHHOM,
MPUMEHSIS [IPpaBuiia epexo/ia OT UCXOAHOTO YPaBHEHUS K
YpaBHeHHe, npaBuiIa IpeoOpa3oBaHUs p p P yp
PaBHOCHJIBHOMY eMy OoJjiee mpocToro Buia. IlpoepsTs,
ypaBHEHHsI, PABHOCHIIBHOCTb
. SIBJISIETCSI JIN KOHKPETHOE YMCII0 KOPHEM YPaBHEHHUSI.
YPABHCHIH. IToxOupats npUMeEpPHI IIap YUCE, ABIISIOIIMXCS PEIICHHEM bubmorexa [IOK
JluneitHoe ypaBHEHUE C OTHON MP PHMEP P i p https://m.edsoo.ru/7f415
. 9 JIMHEHHOTO YPaBHEHUS C IByMsl IEPEeMEHHBIMH.
MIEPEMEHHOM, pellleHne JTMHESHHBIX 9 . b90 Vuu. Py-
YpaBHeHust u . CTpouTh B KOOPJMHATHOM MJIOCKOCTH TpadUK JUHEHHOTO
20 ypaBHeHHH. PemeHue 3a1a4 ¢ NOMOLIBIO MHTEPaKTHBHAS
HepaBeHCTBa . YpaBHEHHS C IBYMS IIEpEMEHHBIMH; TIOJI3YSCh TPadHKOM,
YpaBHEHHI. oOpazoBarenbHas
. NPUBOANTH IPUMEPHI PEILICHUS YPAaBHEHUSL. 9
JluneiiHoe ypaBHEHHUE C IBYMs ., . OHJIalH —TI1aTdopma
Haxonuts pemenne cucteMbl IBYX JIMHEHHBIX YpaBHEHUI ¢ .
nepeMeHHBIMH U ero rpaduk. Cuctema https://uchi.ru
. . JIBYMSI IEPEMEHHBIMH.
JIBYX JIMHEWHBIX YPaBHEHHH C AByMS .
CocTaBisTh U pelIaTh ypaBHEHHE WU CUCTEMY YPaBHEHUH
HepeMEHHBIMHU
TI0 YCJIOBHIO 3aJ1a4¥, HUHTEPIPETHPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4H TTOJIydEHHBII Pe3ysIbTaT
Koopaunats! u Koopaunata Touku N300paxaTh Ha KOOPMHATHOMN MPSIMOM TOYKH, bubnunorexa [JOK
rpaduKH. 24 Ha npsMoil. YncnoBbIle MPOMEXKYTKU. COOTBETCTBYIOIIHUE 3aJaHHBIM KOOpAUHATAM, JIy4H, https://m.edsoo.ru/7f415
OyHrunn Paccrosinue Mex 1y AByMs TOUKaMu OTpPE3KH, MHTEPBAJIbI; 3aIIUCHIBATh X Ha aJIre0panyeckoM b90 Vum. Py-
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KOOpJAUHATHOM NPSMOI.
[IpsaMoyronbHas cucTeMa KOOpIAWHAT Ha
TUIOCKOCTH.

[Ipumeps! rpaduKoB, 3aJaHHBIX
¢dopmynamu.

Yrenue rpadukoB peanbHbIX
3aBUCHMOCTEH.

[onstre pynkunu. I'paduk pyHKIMN.
CaoiicTBa GyHKIMH. JInHeHHas
¢ynkuus. [Tocrpoenue rpaduka
TMHEHHON QYHKINH.

I'padux pysKIIHI

y=lx|

S3BIKE.

OTMedaTh B KOOPAWHATHOH MIIOCKOCTH TOYKH I10 33aHHBIM
KOOPJMHATaM; CTPOHUTH IPa(puKN HECIOKHBIX
3aBUCHMOCTEH, 3aJaHHBIX (POPMyJIaMH, B TOM YHCIIE

C MOMOIIBIO HU(POBBIX Ja0OpaTOpuil.

[TpumeHsTh, U3y4aTh NPEUMYIIECTBA, HHTEPIPETUPOBATH
rpaduyeckuii cnocod NpeCTaBICHUs U aHaI3a
Pa3Ho00pa3HOH )KN3HEHHON MH(POPMAIHH.

OcBauBatb NoHATHE (QYHKIMH, OBJIA/IEBATh
(hYHKIIMOHATIBEHOW TEPMUHOJIOTHEH.

Pacnio3naBats nmuHeliHy0 QyHKINIO ¥ = kX + b, OTUCHIBATH
e¢ CBOICTBA B 3aBUCHMOCTH OT 3HaYCHUH K03()(HPUINCHTOB
kub.

Crtpouts rpaduku TuHEeHHOW QyHKINN, QYHKINHA Y =| X |.
Hcnonp30BaTh U(POBBIE pECYPCHI TS TIOCTPOCHUS
rpadukoB GyHKINI 1 H3yYEHHS NX CBOWUCTB.

IIpuBoaUTE NpUMEpPHI IUHEHHBIX 3aBUCUMOCTEH B
peaybHBIX poLieccax U SBICHUIX

HHTEpPaKTUBHAS
obpa3zoBaTenpHas
OHJIAMH —TIIaThopma
https://uchi.ru

IloBTOpEHME U
000611eHuE

OBIIEE
KOJIMYECTBO
YACOB 11O
MMPOIrPAMME

102

IToBTOpEHNE OCHOBHBIX MOHSATUN U
METOZOB Kypca
7 xiacca, 00001IeHNE 3HAHUI

BriOuparh, IpUMEHATH OIIEHUBATH CIIOCOOBI CPABHEHHUS
Yuce, BEIYUCICHHH, TIPEOOpa30BaHHI BBIPAYKEHHH,
pelIeHus] ypaBHEHHU.

OcCyl1ecTBISATh CAMOKOHTPOJIb BBIMOJHAEMBIX ACUCTBUH 1
CaMOTIPOBEPKY pe3yJibTaTa BEIYHCICHUH, IPe0Opa3oBaHmi,
MOCTPOCHUH.

Pemrats 3a1aun U3 peanbHON KU3HU, IPUMEHSATh
MaTeMaTHYECKHe 3HAHUS JUISI pelIeHNs 3a7a4d U3 IpyTux
HIPEIMETOB.

PemmaTp TekcTOBBIE 3a/1a4M, CPABHUBATH, BHIOUPATDH
CcrocoOBI penIeHUs 3a0a9H

bubnnorexa [IOK
https://m.edsoo.ru/7f415
b90 Yumu. Py-
HWHTEpAaKTHUBHasA
obOpazoBaTenbHas
OHJIaiH —TI1aThopma
https://uchi.ru
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IIporpammHuoe cogep:kanue

KBaapaTHblil KOpeHb U3 YHUCIA.
[NonsaTne 06 uppanroHaIHLHOM
qucie. JlecsaTuaanie
TPUOIMKESHUS HPPATNOHATBHBIX
YHCce.

JleiCTBUTENbHBIC YUCIIA.
CpaBHeHUE 1eHCTBUTENBHBIX
YHUCell.

YpaBHeHue Buaa

x2 = a. CBoiicTBa
apu(hMETHICCKIX

KBa/IpaTHBIX KOPHEN.
[IpeobpazoBaHue YHCIOBBIX
BEIpAKEHUH, COIEPIKAIITIX
KBaJ[paTHBIC KOPHH

CTeneHn C IeIbIM IT0Ka3aTeIeM.
CrannmapTHas 3alych YUCIa.
Pa3mepbl 00BEKTOB OKPYKAIOIIETO
Mupa (OT 3JIEMEHTAPHBIX YaCTHII
JI0 KOCMUYECKUX 00BEKTOB),
JUTMTEIBHOCT IIPOLIECCOB

B OKPY>KaIOLIEM MUpE.

CBOICTBA CTEICHU C LIEJIbIM
IOoKa3aTeaeM

8 KVIACC

OcHOBHBIE BU/BI AeATEJIHLHOCTH 00 y4AIOIUXCS

DopMyIHpOBaTh ONpeAeICHNEe KBaAPAaTHOTO KOPHS U3
gucia, apuhMETHIECKOTO KBaAPATHOTO KOPHSI.
[IpumensTH ONEpaLnio U3BJICUEHHS KBAJPATHOTO KOPHS U3
YHCIIa, UCTIONB3YS IPU HeOOXOIMMOCTH KaIbKYJIATOP.
OueHuBaTh KBaIpaTHbIE KOPHU LIEJIBIMU YUCIAMU U
JECSITHIHBIME APOOSMH.

CpaBHMBATH U YIOPSI0YMBATh PALlMOHAIBHBIE U
UppaltoHaIbHbIE YHCIIa, 3alIMCAHHBIE C IOMOIIBIO
KBaJIpaTHBIX KOPHEM.

UccnenoBath ypaBHeHHE X2 = a, HAXOAUTh TOYHBIE U
npuOIKEHHBIE KOpHU IIpH a > 0.

HccenenoBaTh CBOKWCTBA KBAaIPaTHBIX KOPHEH, IPOBOS
YHCJIOBBIE SKCIIEPUMEHTBI C HUCIIONIb30BAHUEM KAJIBKYJISITOpa
(xoMIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETHICCKUX KBAIPATHBIX
KOpHEHl; MPUMEHATh WX U IpeoOpa30BaHus BEIPAKCHUH.
BrmonHATe TpeoOpazoBaHus BEIPAXKESHUH, COICPIKAIITIX
KBaJIpaTHbIE KOpPHU. BelpaxkaTh nepeMeHHbIE

U3 TEOMETPUYCCKHUX M (PU3HISCKUX OPMYIL

BrruucnsaTe 3HaU€HMS BRIPaXKEHUM, COAEpKaIIUX
KBaJ[paTHBIC KOPHHM, HCIIONIB3YsI IPU HEOOXOIUMOCTH
KaJbKyJATOp. MCcTIonp30BaTh B X0/1€ PEIICHHUS 3a/1a4
JIIEMEHTapHBIE MIPECTABICHNS, CBSI3aHHBIE C
MpUOIKEHHBIMY 3HAUSHUSIMU BEJTMYUH.

3HaKOMHTBHCS C UCTOPUEN pa3BUTHSI MAaTEMATUKU

DopMyIHpOBaTh ONPEACICHNE CTEIICHHN C [IETBIM
MOKa3aTeseM.

IIpencraBnsaTh 3amuch OOJMBIINX U MAJIBIX YHCEIN

B CTaHJapTHOM BuJc. CpaBHUBATH YMCIIA ¥ BETHYUHEI,
3amnMcaHHble ¢ ucnojab3oBaHueM crenenu 10. Mcnonbs3zoBaTh
3aITUCh YKCEN B CTAHIAPTHOM BUJIC JJIS BRIPAXKCHUS
pa3MepoB 00BEKTOB, JIUTEIHLHOCTH ITPOIIECCOB B
OKpY>KaroIleM MHpe.

®DopMyIHPOBaTh, 3aAMUCHIBATh B CUMBOJIHYCCKON (opme

1 WUTIOCTPUPOBATh IPHIMEPAMHU CBOHCTBA CTETIEHH C IEJIBIM

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTebHbIE

pecypcsbl

Bbubanoreka [JOK
https://m.edsoo.ru/7f417
af8 Vumu. Py-
WHTEPAKTUBHAS
obpa3zoBaTebHas
OHJaitH —taThopma
https://uchi.ru

Bbutnuoreka IIOK
https://m.edsoo.ru/7f417
af8 Yumu. Py-
WHTEPAKTUBHAS
oOpa3oBaTenbHas
OHJIaiiH —aTdopma
https://uchi.ru
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MOKa3aTeJIeM.

[TpumeHATH CBOMCTBA CTENICHH AJIS IPEOOpa3OBAHMUS
BBIPAKECHUH, COAEPKAILINX CTETICHU C IEIBIM ITOKa3aTEEM.
BhImonHATE 1eHCTBUS ¢ YHCIaMH, 3alIMCaHHBIMU

B CTaHJAPTHOM BHJIE (YMHOXXEHHE, AeJICHUE, BO3BEICHHE B
CTETICHB)

KBanpaTHbiii TpéxuiieH. Pacno3znaBathk kBafpaTHbBIN TPEXUIIEH, yCTAHABIUBATh Bubmmorexa IIOK
AnreGpancexue Pa?noxceHHe KBaJIpaTHOTO BOSMOJKHOCTB €T0 Pa3/OKEHHS Ha MHOKHTENH. https://m.edsoo.ru/7f417
—— TpEXWICHAa HA MHOKUTEIN PackyianpiBaTh Ha MHOXKHTENN KBaJPATHBIN TPEXWICH C af8 Vum. Py-

N 5 HEOTPHLATEIbHBIM TUCKPUMUHAHTOM UHTEPaKTHBHAs
KsanpaTHbrit
TpéxaieH o6pa3VOBaTeana;1
OHJIaWH —Tu1aThopma
https://uchi.ru

Anrebpanueckast ApoOs. 3amnmceIBaTh anredpanyeckue BelpaxeHus. Haxomurs

JlomycTumble 3HaYeHUs o0yacTh onpeesieHus: pallMOHAIBHOTO BEIPKEHUSI.

MEePEeMEHHBIX, BXOSIINX BBINOTHATE YKUCIIOBBIE [TOJJICTAHOBKY U BHIYUCIISTH 3HAUCHHE

B ajre0panyeckue BhIPAKCHHUS. JIpoOu, B TOM YHUCIIE C TOMOMIBIO KAIBKYJISTOPA. Bubnuorexa IIOK
AnreGpanteckue OcHoOBHOE CBOI7[E:TBO DopMyIHpPOBaTh OCHOBHOE CBOHCTBO anre6pa1/1quKovl71 https://m.edsoo.ru/7f417
—— anredbpanveckon z[p(361/1. Jpobu u TMPUMEHATD €ro 1t npeoOpa3oBaHust Ipooeii. af8 Vuu. Py-
AsreBpanmeckas 15 CoxkparieHue 1pooen. BrImonHATE feficTBHs C aﬂre6pa1/1qe01<1/nv1uu Jpo0sIMU. UHTEPAaKTUBHAS
- CnosxeHne, BEIYUTaHNUE, [TpumeHnsaTh NpeoOpa3oBaHMs BBIPAXKEHUH JUTS PEIICHHS o0pazoBaTenbHAsA

YMHOKEHHUE U JICJICHNE 3aga4. Beipaxars nepemeHHble u3 GopMy (HU3HIECKHX, OHJIaiH —Tu1aThopMa

anreOpandeckux qpooeit. TEOMETPHUIECKUX, OMTUCHIBAIONINX OBITOBBIC CUTYAIIHH) https://uchi.ru

[Ipeobpa3oBaHue BEIpaKCHUH,

coJieprKaIux aaredpandecKue

apobu

KBanparHoe ypaBHeHUe. Pacrio3naBaTh KBafpaTHbIC yPaBHEHHS.

HemnonHoe kBanpatHoe 3anmceiBaTh HOPMYITy KOpHEH KBapaTHOTO YPaBHEHNS;

ypaBHeHue. PopmMyia KopHel peniath KBaJpaTHbIC YPaBHEHUS — IIOJIHBIE U HETIOJIHBIE.

KBajlpaTHOTO ypaBHeHus. Teopema [TpoBoanTH NpOCTENIIINE HCCIIEIOBAHNS KBaAPATHBIX

Buera. YpaBHEHUH. Bubmmorexa IIOK
VpasHenus u Pemenne ypaBHeHMIA, CBOZIAIHXCS Pemats ypaBHeHus, CBOZAIINECS K KBAAPATHBIM, https://m.edsoo.ru/7f417
HepaBCHCTBA. K kBagpaTHbIM. [Ipocreiimne C TIOMOIIBIO TPe0Opa30BaHNI M 3aMEHOH ITepEeMEHHOM. af8 Yum. Py-
KsazpaTHbre 15 JIpOOHO- palOHAaIbHbIE HaOnronats 1 aHaIM3UPOBATh CBS3b MEXKLYy KOPHIMH U MHTEPaKTHBHAs
ypaBHeHus YpaBHEHHUSL. k03¢ dULIMEeHTaMH KBAIPaTHOTO ypaBHEHHSI. obpa3zoBatesbHas

Permmenye TekCTOBBIX 3a1a4 C
TIOMOUIBIO KBAJPATHBIX
ypaBHEHUI

dopmynmpoBaTh TeopeMmy Buera, a Taxke oOpaTHYIO -
TE€OopeMY, IPUMEHSTb 3TH TEOPEMBI [UISl PELICHUS

3ajau.

PemaTp TekcTOBBIE 3a/1a4N aNreOpanuecKuM CrocoooM:
MEPEXOJUTh OT CIIOBECHOM (POPMYIIMPOBKH YCIIOBHS 3a/1a41
K aJIre0panyecKkoi MoJieNu Iy TéM COCTaBIICHUS yPaBHEHMUS;

oHJaitH —T1ardopma
https://uchi.ru



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://uchi.ru/
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://uchi.ru/
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://uchi.ru/

JIuneitHoe ypaBHEHUE ¢ IByMS
IIepEeMEHHBIMH, €T0 rpauK,
MIPUMEPBI PEIICHUS ypaBHEHUH B
LENBIX YHCIIaX.

Pemenue cucreM AByX JIMHEHHBIX

peliath COCTaBICHHOE YPaBHCHUE, HHTEPIPETHPOBATH
pe3ynbTar.
3HAKOMHTBHCS C UCTOPUEH Pa3BUTHS aIreOphl

Pacno3naBath nMHEWHbIE YPABHEHUS C ABYMSI
MepEMEHHBIMU.

CrpounTh rpad kv INHEHHBIX YPABHEHUH, B TOM YHCIIE
UCTIONB3YS IU(PPOBBIE PECYPCHI.

Paznnyate nmapanienabHbIe W IEPECEKAIONINECs TPSIMBIE 110

YpaBHEHMI € ABYMS UX YPAaBHEHHSM. Bubmmorexa [IOK
VpasHenns i NepeMEHHBIMU. HpI/IMepI{ Pematb cucteMsl AByX nHHeI?VIme YpaBHEHHH C ABYMsI https://m.edsoo.ru/7f417
HepaBeHCTBA., PEIICHNUs CHCTEM HETHHEHHbIX NePEMEHHBIMH MOACTAHOBKOH M CIIOKEHHEM. af8 Vumu. Py-
CrcTeMbL 13 ypaBHEHHUH C IBYMs Pemats TPOCTEHILIIE CUCTEMBI, B KOTOPBIX OJHO M3 UHTEpaKTUBHAS
— MIePEMEHHBIMH. YpaBHEHUH He ABJSACTCS JIMHEHHBIM. O6paiiOBaTeﬂbHaH

I'paduueckast nHTEpIpETALIUS [TpuBoaAKTH rpaUIECKy 0 HHTEPIPETALUIO PELICHUS OHJIaitH —Tu1aThopma

YpaBHEHHS C IBYMsI YpaBHEHHS C IBYMSI IEPEMEHHBIMH M CHCTEM ypaBHEHHH C https://uchi.ru

TIEpEeMEHHBIMU B CHCTEM JBYMSI IEPEMECHHBIMH.

JIMHEHHBIX ypaBHEHUH C IBYMS PemmaTh TekcTOBBIE 33/1a4n anreOpandecKM criocoooM

NIepEeMEHHBIMH.

Pemenne TeKCTOBBIX 33124 C

IIOMOIIBIO CHCTEM YPaBHEHUH

UYncnoBble HEpaBEHCTBA U X ®opMynHMpoBaTh CBOICTBA YHCIIOBBIX HEPABEHCTB,

cBoiicTBa. HepaBeHCTBO ¢ 0jHOI WUTIOCTPUPOBATH MX HAa KOOPAMHATHOM NMPSIMOM, TOKA3bIBAThH

MIEPEMEHHOM. anreOpamdecK. Bubmmorexa [IOK

JluneliHbIe HEPaBEHCTBA C OTHOU [TpuMeHATH CBOWCTBA HEPABEHCTB B XOJIC PEIICHUS 3a1a4. https://m.edsoo.ru/7f417
YpaBHeHUs U MIEPEMEHHOMN U UX pELICHUE. PewaTh nHelHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM, af8 Yum. Py-
HEPaBEHCTBA. 12 CucTeMbl TMHEHHBIX HEPAaBEHCTB C n300pakaTh pellleHre HEPaBEeHCTBA Ha YUCIIOBOM MIPSIMOH. MHTEPAaKTUBHAS
Hepasencrsa OJIHOU NEPEMEHHON U UX Pemrate cucTeMbl THHEHHBIX HEPABEHCTB, H300paXkaTh oOpa3oBaTenpHAs

peleHwue. pELIeHHE CUCTEMbI HEPABEHCTB HA YUCIIOBOM IPSAMOM OHJIalH —TU1aTdopma

N3o6paxkeHue pernienus https://uchi.ru

JIMHEIHOI'O HEPABEHCTBA U UX

CHCTEM Ha YUCJIOBOU MPSIMOH

IMonstue Gpynkumu. O61aCTH Hcnonb3oBaTh (QyHKIIMOHATLHYIO TEPMUHOJIOTHIO U

OMpENENCHNS i MHOMKECTBO CHUMBOJIHKY. 5 Bubmorexa [[OK

3HAYCHNH (QyHKITUH. Brrunciars 3naveHus QyHKIHHA, 3a1aHHBIX HopMyTamMu

. https://m.edsoo.ru/7f417

Dy, CriocoOnI 3aaHust q)ymfm/m. (pu HEOOXOTUMOCTH HCTIONB30BaTh KaIbKYJISITOD); af8 Ve, Py-

I'padux Gyskun. CoiicTBa COCTaBIIATH TAOJINITHI 3HAYEHUH (QyHKIUH. —_
OcHOBHBIE 5 N WHTEPAKTUBHAs

(GYHKIMH, UX 0TOOpaKeHHE Crpouts 110 ToukaM rpaduku GyHKIuH. OnucHBaTH
TIOHSTHS o0pazoBaTesbHas

Ha rpaduke

cBolicTBa (PyHKIMHU Ha OCHOBE €€ rpaduueckoro
NPE/ICTaBIICHUSL.

Hcnonb30BaTh (yHKIMOHAIBHYIO TEPMUHOJIOTHIO U
CHUMBOJIHUKY.

OHJIaiiH —aTdopma
https://uchi.ru
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HccnenoBaTh nmpuMepsl rpauKoB, OTPAKAIOIINX pEaTbHBIE
TIPOIIECCH U siBIIeHHS. [[pUBOIUTH IPHMEpHI IIPOLIECCOB 1
SIBJICHUM C 3aJaHHBIMHU CBOMCTBAMH.
Hcnonp30BaTh KOMIBIOTEPHBIEC TIPOTPAMMBI IJIST IIOCTPOCHUS
rpaukoB QyHKUIUI U U3yYEHHS] UX CBOWCTB
Urenue u NOCTpoeHUE rpadukoB Haxomuts ¢ moMomsio rpaduka GyHKIMH 3HAYSHUE OTHOM
¢ynaxunit. [Ipumeps! rpadukoB 13 pacCMaTpUBAEMBIX BEIMUYUH 110 3HAYEHUIO IPYTOM.
(GyHKUIHH, OTpaKaIOUINX peanbHbIe B HecOXHBIX CIy9asx BRIpaXaTh (OPMYIIOi 3aBHCHMOCTh
npouecchl. OyHKINH, MEKly BEITMYHHAMM. bubanoreka [JOK
OTHCHIBAIOIIHE MIPSIMYIO U OnuceIBaTh XapakTep U3MEHEHHS OJHOW BEIUYIHNHEI B https://m.edsoo.ru/7f417
OYHKIMH. 00paTHYIO MPOIOPIIUOHATBHEIC 3aBUCHUMOCTH OT U3MEHEHUS APYTOMu. af8 Yum. Py-
9 Yucnossie 9 3aBHCHUMOCTH, UX TPaPUKH. Pacrnio3naBaTh BHIBI H3y4YaeMbIX (yHKIuH. [Toka3piBaTh WHTEpaKTUBHAs
byHKIMH I'paduk GpyHkuun y = x2, CXEMaTHUUYECKH NOJIOKEHNE Ha KOOPANHATHOM TNIOCKOCTH oOpa3zoBaTenbHAS
®DynKmuu y =%,y =Xx3, rpaukoB GyHKImil Buaa: y =x2,y =x3,y = \x, y = |x|. OHIaiH —TuTaThopMma
y=1x, y=|x|; rpapuueckoe Hcnonb3oBaTh GyHKIHOHATBHO-Tpaduieckue https://uchi.ru
pelIeHre ypaBHCHUH H CUCTEM TIPEICTaBICHHUS IS pEIICHUS U CCIICIOBAHNS YPaBHEHUH 1
YpaBHEHHHA cucteM ypaBHeHUH. [IpuMeHSTH I POBHIE pecypehl s
MOCTPOCHUS TPaPUKOB HYHKITHN
BeiO1pars, IpUMEHsTh, OLIEHUBATh CIIOCOOBI CPAaBHEHHS
;g;leen}; ;;;1;:;1;::;&.npeo6pa3OBaHH1/1 BEIpAKCHUH, Bubmiorexa LIOK
. N https://m.edsoo.ru/7f417
OcCymIecTBISITh CAMOKOHTPOJIb BHIITOJHACMBIX ACUCTBUHA U af Yy, Py-
[ToBTOpEHME OCHOBHBIX TOHSATHIHA CaMOIIPOBEPKY pe3ylibTaTa BEIYHCICHUH, IpeoOpa3oBaHuii, — y
10 Tosropere i 6 1 METOJIOB KypcoB 7 U 8 KJ1accoB, MIOCTPOECHHUH. MHTEpAKTHBHAA
00001menne . . oOpa3oBaTenpHAS
0000mIeHNe 3HAHUT Pemate 3a1a4un U3 peaspHON KU3HH, IPUMCHSTH 9
MaTeMaTHYeCKHe 3HAHUS ISl PEIeHNUs 3a]1au U3 APYTHX OFLTAHH ~ LT arpopma
MPE/IMETOB. hitps://uchi.ru .
http://www.fipi.ru
PeriaTh TEKCTOBBIE 32/1a41, CPABHUBATH, BBIOMPATH CIIOCOOBI
pelieHusl 3a1a49u
OBLIEE
KOJIMYECTBO 102
YACOB IIO

INPOI'PAMME
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9 KJIACC

HanveHoBaNHe OcHOBHBIE BH/bI 1eATeILHOCTH 00y4alOIHUXCS DJIeKTPOHHbIE
Ne (uudposbie)
pazaeoB u TeM KosmnuecTBo
n/n HpOrpaMMBba 4ACOB IIporpamMmmHoe cogep:kanue o0pa3oBaTe/IbHbIC
pecypchbl
PammonaneHbIe YncIa, Pa3BuBath npeacTaBiIeHN O YHACIAX: OT MHOXKECTBA
HppaloOHaIbHBIC YUCIIA, KOHCUHBIE HaTypalbHbIX YHCEN 0 MHOXKECTBA ICHCTBUTEIBHBIX THCEI.
1 OECKOHEYHBIE IECSTUYHBIE TPOOH. O3HaKOMHTBCS C BO3MOXKHOCTBIO MIPEACTABICHUS
MHOeCTBO JEHCTBUTEIBHBIX YHCEIT; JEWCTBUTEIHLHOTO YHCIIA KaK OECKOHEUHON IECATUIHOMN
JeHCTBUTEIBHBIC YUCIIa KaK JpoOH, TPHUMEHSTh IECATUIHBIC TPUOTIMKCHUS
OeCKOHEeUHbIE JIECATHYHbIE APOOH. palMOHATIBHBIX U UPPAIIMOHAIBHBIX YUCEI. bubnuoreka [IOK
B3anmHO oHO3HAUHOE N300paxaTh AeHCTBUTENbHBIC YUCIAa TOYKaMU KOOPJUMHATHOW = https://m.edsoo.ru/7
COOTBETCTBUE MEMK/Ty MHOXKECTBOM TPSIMOH. f419d08
JCUCTBUTEIBHBIX YHCEI U 3amnuchiBaTh, CPAaBHUBATD U YIIOPSAA0UYUBATH http://www.fipi.ru
HQucna u MHO>KE€CTBOM TOYEK KOOPAMHATHOMI JIECTBUTEIIbHBIEC YUCIIA. BEINOIHATB, cOYeTast yCTHBIE U Pemry OI'3, EI'D
BBIUHCIICHUSL. 9 MPSIMOIA. MUCbMEHHbBIC TPUEMBI, apU()METHUCCKUE CHCTBUA C https://ege.sdamgia.
[leficCTBUTEIbHBIE CpaBHEeHHUE NEHCTBUTEIBHBIX YHCEI, panMoHaIbHBIMHU YHCIAMH; HAXOJUTh 3HAYCHUS CTEIICHEH ¢ ru Yuu. Py-
qHCIIa apudmMeTHIecKne NeHCTBHS C LEBIMH TIOKA3aTeIIMU U KOPHEH; BEIYMCIIATh 3HAYSHUS HMHTEpaKTUBHAS
JEHCTBUTEIHHBIMHU YHCITAMHU. YHCIIOBBIX BBIPAXKEHHH. o0pa3zoBaTenbHAs
[MpnbmmxénHOe 3HaUeHNe [MonyuuTs npencTaBiIeHNe O 3HAYMMOCTH JCHCTBUTEIBHBIX OHJIAIH —
BEJINYNHBI, TOYHOCTH MPUOIIMKECHUSL. YHCeJl B MPAKTHUECKOM JeATeTbHOCTH YeJIOBEKa. matgopma
Oxpyriienne yncen. [Ipukuaka u AHaNM3UPOBATh U JAETaTh BBIBOABI O TOYHOCTH MPHOIIKCHHS https://uchi.run
OLIEHKA Pe3yJIbTaTOB BHIYUCIICHUI JIEWCTBUTENILHOTO YHCIIA TIPH PEIICHHUH 3a/1au.
OKpyIIIsTh JEUCTBUTENHBIE YNCIIA, BBIIOIHATD MPUKUIKY
pe3yJibTaTa BEIYMCIEHUI, OLIEHKY 3HAUEHUH YUCIIOBBIX
BBIPAKEHUM.
3HAKOMUTBCS C UCTOPHEH Pa3BUTHUsI MATEMATHKU
JIuneitHoe ypaBHeHue. Pemenne OcBanBath, 3aIIOMUHATE ¥ IPUMEHATH IPaUIeCKUEe METOIBI Bubmmorexa IIOK
YpaBHEHHM, CBOSIIAXCSI MIpY PENICHNN YpaBHEHUH, HEPABEHCTB M UX CHCTEM. https://m.edsoo.ru/7
K nmuHeiHbpIM. KBagpaTHoe PacmiozHaBathb 1ienble U IpoOHBIC ypaBHEHUS. PemaTth 419408
VpasHeH#s 1 ypaBHeHHe. Pemenne ypaBHeHNH, JTUHEHHBIE U KBaJIpaTHBIC YPABHEHW, yPaBHEHNA, http://www.fipi.ru
hepapeHcTsa. CBOJSIIUXCS K KBaJIPATHBIM. CBOJIAIINECS K HAM, IPOCTEHIIIE APOOHO- paI[HOHATEHBIE Pemry OI'3, EI'D .
VpaBHeHIs C 14 bukBanparHble ypaBHEHUS. § YpaBHEHUS. https://ege.sdamgia.
o aHOf HpI/IMe?LI PellICHNs ypaBHeHNH [pennarath BO3MOXKHBIE CIIOCOOBI PEIIEHUS] TEKCTOBBIX ru Yuu. Py-
epeMeHHOfi TpeThel 1 4eTBEPTOH CTeneHel 3a1a4, 00Cy>K/1aTh UX U pelIaTh TEKCTOBBIC 3a/1a1H PasHbIMHU HMHTEpaKTUBHAS
pa3IoKEHUEM Ha MHOKHUTEIH. crioco6amu. 3HaKOMHTBCSI C UCTOPUEH Pa3BUTHSI MATEMAaTHKH obpazoBaTebHas
Pemenne 1poGHO- paloHAIBHBIX OHJIAMH —
ypaBHEHHH. aTgopma

Perienune TekCTOBBIX 3a7a4

https://uchi.ru
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YpaBHeHus u

anreOpanIecKuM METOI0M

VYpaBHeHHeE C IByMsI IEPEMEHHBIMU U
ero rpauk.

CucreMa IByX JIMHEHHBIX YpaBHEHUH
C IByMs IEPEMEHHBIMH U €&
pemenue. Penrenne cucteM AByx
YpaBHEHHH, OHO M3 KOTOPBIX

OcBauBath ¥ NPUMEHATH NPUEMBI PELIIEHHS CUCTEMBI JABYX
JIMHEHHBIX ypaBHEHUH C ABYMsI IEPEMEHHBIMU U CHCTEMBI
IBYX ypaBHEHHH, B KOTOPHIX OJHO yPaBHEHHE HE SIBIISICTCS
JIMHEHHBIM.

Hcnonp3oBaTh QpyHKIIMOHAIBEHO-TpAadHUIECKUE
MPEACTABICHUS IS PEIICHUS U HCCIEAOBAHUS YPaBHEHUH 1

Bbubnanoreka [JOK
https://m.edsoo.ru/7
1419d08
http://www.fipi.ru
Pemry OI'3, EI'D

HEpaBEHCTBA. . . https://ege.sdamgia.
14 JMHEIHOE, a APYToe — BTOPOi CHCTEM.
Cuctembl ru Yuu. Py-
. crenenu. [ paduaeckas AHan3upoBaTh TEKCTHI 3a/1a4, peliaTh HX aIreOpandeckum
ypaBHEHHUH 9 o HMHTEPaKTUBHAS
MHTEPIIPETALUs] CUCTEMbl ypaBHEHHUH CIOCOOOM: IEPEXOANUTH OT CIOBECHOM (POPMYITHUPOBKU 06pasOBaTeNHAS
¢ IByMsl IepeMeHHbIME. Pelenue YCIIOBUSI 331241 K alNre0pandeckoi MoJIeNu My TéM onﬁaﬁn
TEKCTOBBIX 3a/1a4 alre0panyecKum COCTaBJICHUsI CUCTEMBI ypaBHEHHH; peliaTh COCTABJICHHYIO mrardopya
crocobom CHCTEMY ypaBHEHHI; HHTEPIIPETUPOBATH PE3YIIbTAT. httos:/ /upchi u
. ps: .
3HAKOMUTBCS C UCTOPHEH Pa3BUTHUsI MATEMaTHKU
YucnoBble HEpaBEHCTBA M X YuTate, 3aNIMCHIBAaTh, IOHUMATh, HHTEPIPETUPOBATH
cBolicTBa. JIMHeliHbIE HEPAaBEHCTBA C HEpaBEHCTBA; MCIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
OJTHOI EpEMEHHO U UX pellIeHHE. BeimosHsATh peoOpa3oBaHust HEPABEHCTB, UCIIOJIB30BATh IS Butmorexa LIOK
CucteMbl TMHEHHBIX HEPABEHCTB C npeoOpa3oBaHMs CBOICTBA YHCIOBBIX HEPABEHCTB. https://m.edsoo.ru/7
OJIHOY NEPEMEHHOM U UX PELIEHUE. Pacnio3naBaTh JIMHENHBIE U KBAJIpaTHBIE HEPABEHCTBA. 41 9&08 - -
KBasparHble HepaBeHCTBA U UX Pemarp IMHeiiHbIE HEPaBEHCTBA, CUCTEMBbI JIMHEHHBIX PR .
http://www.fipi.ru
pelieHue. HEpaBeHCTB, CHCTEMBI HEPABEHCTB, BKITIOUAIOIINX Perry OID. ETD
YpaBHeHus n I'padmueckast nHTEpIIPETALIUS KBaJIpaTHOE HEPABEHCTBO, U pelIaTh UX; 00CY X IaTh hit Sy Jege ; dameia
ps://ege. gia.
HepaBeHCTBA. 16 HEpPaBEHCTB M CUCTEM HEPaBEHCTB C MOJTyYeHHBIE PEIICHNUSI. 0 Ve P
Hepasencraa JBYMsI IEpEMEHHBIMU N300paxaTh pelieHne HepaBeHCTBA U CUCTEMBbI HEPABEHCTB HHTe a.KTI?IIBHaﬂ
Ha YHCIIOBOI MPSAMOH, 3aIIMCHIBATh PEIIEHHE C TOMOIIBIO P
o0pa3zoBaTenbHAs
CHMBOJIOB. .
OHJIaiH —
Pematpk KBajspaTHbIe HEPABEHCTBA, UCIIOJB3Y s TpaduuecKue mrardopya
NTPEACTABIICHH. https://uchi.ru
OcBanBaTh ¥ NPUMEHATH HEPABEHCTBA IIPH PELICHUN - -
pa3MYHbIX 32124, B TOM YHCJIe IPAKTHKO-
OPHEHTHPOBAHHBIX
Pacnio3naBaTh BHIBI H3y4aeMbIX (QYHKIMNA; WILTFOCTPHPOBATH Bubnmoreka LIOK
. CXeMaTHYECKH, OOBSICHITH PACTIOJI0XKEHNE Ha KOOPMHATHON https://m.edsoo.ru/7
Ksagparuanas Qyskius, e€ rpaduk .
o IJIOCKOCTH rpadukoB GyHKIMH Buaa: y =kx,y =kx+b,y= 419408
u cBoiicTBa. [lapabona, KOOpAMHATHI v .
k,y =x2,y=x3,y=1x,y =|X| B 3aBUCUMOCTH OT http://www.fipi.ru
BEPIIUHBI TapaboiIbl, OCh N .
3HauYCHHUH KOA((UIIEHTOB; ONMCHIBATh MX CBOMCTBA. Pemry OI'D, EI'D
DOyHKIUI 16 cUMMeTpHH napadoutsl. ['paduxn

byHKIMH:
y=kx,y=hkx+b,y=k,
y=xy=xy=\xy=|x|

Pacnio3HaBaTh KBaIpaTHIHYIO (PYHKIHUIO IO (hOpMYIIE.
[IpuBOAUTH MPUMEPHI KBAAPATHYHBIX 3aBUCIMOCTEH U3
peanbHOM KU3HU, (GU3UKH, TCOMETPHH.

BrisiBisTh 1 000011aTh 0COOCHHOCTH TpaduKa KBaIPaTUIHOMN
dyskimn y = ax2 + bx + ¢. Ctpouts 1 u300paxkaTh

https://ege.sdamgia.
ru Yuu. Py-
WHTEPAKTUBHAS
obpa3zoBaTenbHas
OHJIAMH —
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CXeMAaTHYeCKU rpa(uKy KBaJAPATHIHBIX (YHKIMH, 3aJaHHBIX
hopmynamu Buia

y=ax2,y=ax2+q y=a(x+p)2,y=ax2 +bx +c.
AHaNU3MPOBATH U IPUMEHSTH CBONCTBA U3YUYCHHBIX (yHKIHH
JUISL UX TIOCTPOEHHS, B TOM YHCJIE C TOMOIIBIO HH(PPOBBIX
pecypcoB

miatdpopma
https://uchi.ru

IonsATue yrcnoBoi
MIOCIIEI0BATENLHOCTHU. 3aJaHue
MOCIEI0BATENBHOCTH PEKYPPEHTHON
(dbopmyoii u GopMyJIOi N-ro wiIeHa.
Apudmernyeckas 1 reoMeTpHUecKast
IIPOTPECCHUHU.

DopMyJIbl N-TO YJIEHA
apupMETHIECKOH 1 TeOMETPUUECKOI
MIEPBBIX N WICHOB.

N300pakeHne 1IeHOB
apupMETHIECKON 1 TEOMETPHUIECKOI
MIPOrpeccuil TOUKaMu Ha
KOOPAMHATHOH MIOCKOCTH.

OcBauBaTh ¥ IPUMEHSTH HHACKCHBIC 0003HAYEHNUS, CTPOHUTD
peUeBbIe BBICKA3BIBAHMS C HCIIOIB30BAHIEM TSPMUHOJIOTHH,
CBSI3aHHO C MIOHSITHEM II0CIIEI0BATEIbHOCTH.
Ananu3upoBats GOPMYITy N-ro WieHa MOCIe0BaTeIBHOCTH
WM PEKYPPEHTHYO (HopMyITy

Y BBIYHCILITH YICHBI OCIIEI0BATENBHOCTEH, 3aJaHHBIX STHMH
dhopMyamu.

VYcraHaBnMBaTh 3aKOHOMEPHOCTH B TIOCTPOCHUH
MOCIIE/I0BATEILHOCTH, €CIIH BBIMUCAHBI MIEPBBIC HECKOIBKO €&
YJICHOB.

Pacrio3naBaTh apuMETHIECKYIO M TEOMETPHIECKYTO
HPOTPECCHH IIPH Pa3HBIX CIIOCO0ax 3aIaHus.

PemraTh 3aa4uu ¢ UCIIOIb30BaHAEM (HOPMYII N-TO WICHA

Bubnmoreka IIOK
https://m.edsoo.ru/7
f419d08
http://www.fipi.ru
Pewry OI'D, ETD

AKTyaTu3upOBaTh TEPMUHOJIOTHIO 1 OCHOBHBIC JICHCTBHS,

Yucnosble JIuHeiHbIl 1 3KCTIOHEHIUAJIbHBII apuGMETHIECKON ¥ TEOMETPUIECKON MPOTPECCHi, CYMMBI https://eoe.sdameia
[TOCIIEIOBATEIIEHO 15 poct. Cro>kKHBIE TPOLIEHTHI MEPBBIX N YICHOB. ALps.rese.5CAmEld.
CTH N300pakaTh 4JIEHBI MOCIEI0BATEIBHOCTH TOYKAMH Ha I Yun. Py-

KOOPJMHATHOM IUIOCKOCTH. HHTCPAKTHBHA

N . obpazoBaTenpHas

PaccmarpuBaTh NpUMeEpHI MPOILIECCOB M SIBIICHUH U3 PEIbHOM 9

’KU3HU, WUTIOCTPUPYIOLINE U3MEHEHHE B apU(IMETHIECKON Eigjg)gr;Ma

MPOTPECCUH, B TEOMETPUIECKON httos://uchiru

MPOTPECCUH; H300pakaTh COOTBETCTBYIOIINE 3aBUCHMOCTH ALpS./UChLIU

rpaduvecky.

Pemate 3a1a4n, CBSI3aHHBIC C YHCIOBBIMU

TMIOCJIE/IOBATENILHOCTSIMH, B TOM YHCIIE 3a]]a4Hl U3 peasbHOM

JKU3HH C UCTIOJIF30BaHHEM I (PPOBBIX TEXHOIOTHI

(311eKTpOHHBIX TabMINI, TPaQUIECKOTO KaJbKyIATOPA H T.II.).

PeraTh 331241 Ha CJIOXKHBIE TIPOLIEHTHI, B TOM YHCJIE 3a/1a41

W3 peaNbHOM MPAKTUKHU (C UCTIOIb30BaHIEM KaJIbKYJIATOPA).

3HAKOMUTBCS C UCTOPHEH Pa3BUTHUsI MATEMATHKU

OnepupoBaTh MOHATUSIMHU: MHOXKECTBO, IOJIMHOKECTBO, Bubmmoreka [IOK
[ToBTOpenue, OTepaly HajJ MHOXKECTBAMM; UCIIOIb30BaTh Ipaduieckoe https://m.edsoo.ru/7
00001eHue, 18 MPEICTaBICHIE MHOYKECTB [T OTIMCAHUS PEATbHBIX 419408
CHCTeMAaTH3aIus MIPOIIECCOB U SIBJICHUH, IPH PELICHNH 3214 U3 APYTHX http://www.fipi.ru
3HaHUI Y4eOHBIX IPEAMETOB. Pemry OI'3, EI'D

https://ege.sdamgia.



https://uchi.ru/
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
http://www.fipi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
http://www.fipi.ru/
https://ege.sdamgia.ru/

UYncna v BBIYMCICHNS (3aMHCH,
CpaBHEHHE, NEHCTBUS C
JCUCTBUTEIHHBIMHU YHCIaMHU,
YHCIIOBAs TIPsIMast; TIPOLICHTBI,
OTHOIIEHHS, IPOIIOPLIUH;
OKpYyTJIeHHE, NPUOIKEHHE, OIICHKA,;
pelleHne TEKCTOBBIX 3a/1a4
apupMeTHIECKUM CIIOCOO0M)

CBS3aHHbIE C YUCJIAMU: HATypalbHOE YHUCIIO, IPOCTOE U
COCTAaBHOE YHCIIa, JEIUMOCTbh HATYPAJIbHBIX YHCEN, IPU3HAKU
JIEIIMMOCTH, TEJI0€ YHCII0, MOIYJIb YNCIa, OOBIKHOBEHHAS 1
JIECSITUIHAS APOOH, CTAHJAPTHBIIN B YUCIIA,
apu(METHYCCKUI KBaIPAaTHBIN KOPCHB.

BoInonHsATh AelcTBYSA, CPABHUBATH U YIIOPSII0UUBATH YUCIIA,
MPEeICTaBJIATh YMCIIa Ha KOOPAUHATHOMN MPSAMOM, OKPYTJIATH
YHCJIa; BBIMOIHITH IPUKUIKY U OIICHKY pe3yJibTaTa
BBIUMCIICHUHN.

Pernrats TekcTOBBIC 3a1aUn apUPMETHICCKUM CIIOCOOOM.
Pewate npakTuyeckue 3agauu, COAEpKaIue NpOLUEHTHI,
JIOJIM, YACTH, BBIPAKAIOLIUE 3aBUCUMOCTH: CKOPOCTh —

BpeMSI — PACCTOSIHME, IEHA —KOJIUYECTBO — CTOMMOCT,
00BEM pabOTEl — BpeMsi — MPOU3BOAUTEIBFHOCTH TPYZA.
Pasbupath peanbHbIe JKU3HCHHBIC CUTYAIllH, (OPMYIAPOBATH
UX Ha S13bIKE MAaTEMAaTHKH, HAXOIUTh pPELICHUE, TPUMEHSS
MaTeMaTU4eCcKui anmnapar,

MHTEPIPETHPOBATH PE3YIbTAT

AureOpanyeckue BBIPKCHUS
(mpeobpazoBaHue anredpandecKux
BBIPQKEHUI1, IOITyCTUMBbIE 3HAYECHUS])

®ynkuuu (IocTpoeHue, CBoiicTBa
N3y4YEeHHBIX (QYHKIHMH; rpaduueckoe
peleHue

YPaBHEHHMH M UX CHCTEM)

OnepupoBath MOHATHAMH: CTETICHb C IIEITBIM TI0Ka3aTeNeM,
apuMeTHISCKUH KBapaTHBIH KOPEHb, MHOTOUWICH,
anredpandeckas 1poOb, TOXKIECTBO.

BhINOAHATE OCHOBHBIE 1EUCTBUS: BHIIOJIHATH PACUETHI IO
(hopmynam, mpeoOpa3oBIBATH LEJbIE, JPOOHO-
paIoHaJbHbIE BBIPAXKESHHS U BRIPAKEHUS C KOPHSIMH,
peann30BBIBAThH PA3JIOKEHNE MHOTOYJIEHA HA MHOXKUTEINH, B
TOM YHCJIE C UCTIONB30BaHUEM (HOPMYII PA3HOCTH KBaJPaTOB
W KBaJIpaTa CYMMBI U pa3HOCTH; HAXOJUTh JIOITyCTUMBIC
3HAYCHUS MIEPEMEHHBIX I APOOHO-

palMOHAJBHBIX BBIPAKEHUHN, KOPHEH.

MonenupoBaTh ¢ TOMOIIBIO POPMYIT PeatbHBIC POIECCHI
U SIBJICHUS

OnepupoBath MOHATHSIMU: QyHKIMS, rpaduK GYHKIHH,
HyJM QYHKIHHU, TIPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEXYTKU BO3paCTaHusl, yObIBaHNUS, HAHOOIbIIIEE 1
HavMEHbIIee 3HaYeHUs! (QYHKIIIH.

AHanu3upoBaTtb, CpaBHUBATh, 00CYXIaTh CBOICTBA
(yHKIHIA, CTPOUTH UX TPa(UKH.

OnepupoBaTh MOHATHAMH: IPSIMas IPOTIOPIIHOHAIEHOCTE,
oOpaTHast MPOTOPIMOHAITEHOCTD, TUHEHHAS (QYHKIINS,
KBajpaTudHas QyHKIHs, mapadoa, rumnepooa.
Hcnonb30Bath rpadKy TSl ONIPE/ISIICHNs CBOMCTB,

ru Yuu. Py-
MHTEPaKTUBHAS
oOpa3zoBaTenpHAS
OHJIAWH —
maTgopma
https://uchi.ru
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OBIIEE
KOJMYECTBO
JACOB I1O
POT'PAMME

102

MIPOIIECCOB U 3aBUCHMOCTEH, [T PELICHUS 33434 U3 IPYTUX
y4eOHBIX IPEAMETOB U peallbHON )KU3HU; MOICITHUPOBATH

C TIOMOUIBIO TPa(hUKOB peasbHBIE TIPOIIECCH U SBICHUS.
Bripaxats hopMyTaMu 3aBUCHMOCTH MEKAY BETUINHAMHA




HEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJIEHHBIX I1O
KJIACCAM POBEPSEMbBIX TPEFOBAHUI K PE3YJIbTATAM
OCBOEHHMSA OCHOBHOWM OBPA3OBATEJBHOM ITPOTPAMMBI

OCHOBHOTI'O OBHIETI'O OBPA3OBAHUA 1 DJIEMEHTOB
COAEPKAHUSA 10 MATEMATHUKE

7 KJIACC
IIpoBepsiembie TpeOOBaHUSA K pe3yJIbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
IporpaMmal
Kon IIpoBepsiemble npeAMeTHbIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOH 00pa30BaTeJIbHOM NPOrpaMMBbl
NpoBePsIeMOIo | OCHOBHOIO 00111ero 00pa3oBaHusI
pe3yJbTaTa

Yucna 1 BBIYUCICHUS

1.1 BeImonHATE, codeTast yCTHBIE U MMCHMEHHBIE IPUEMBI, apu(METHIECKHE NEHCTBUS C palliOHAIBHBIMHA
qHUCIaMHU

1.2 HaxoauTh 3Ha4eHHs YNCIIOBBIX BBIPAXKEHUH, MPUMEHSTh Pa3HOOOpa3Hble CIOCOOBI U PHEMBI
BBIYMCIICHHS 3HAYCHU I TPOOHBIX BBIPAKEHHUH, COJCPIKAIX OOBIKHOBEHHBIE U IECATHYHBIE TPOOH

1.3 [lepexomuts OT 01HO (HOPMBI 3aITUCH YUCENT K APYTOH (IpeoOpa3oBbIBATh NECITHUHYIO IpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YACTHOCTH, B OECKOHEUHYIO JACCATHIHYIO JpOOb)

1.4 CpaBHHMBATH U YHOPSJOYMBATh PAIMOHAIBHBIC YHCIIA

1.5 OKpyTJISITh YKcia

1.6 BrInonHATE NPUKUAKY U OLIEHKY PE3yJIbTaTa BHIYMCICHHU, OLIEHKY 3HAUEHUI YHCIOBBIX BBIPAKEHUM.
BEINOTHATE NEHCTBHS CO CTENEHIMH C HAaTypaJIbHBIMH TTOKa3aTeIIMH

1.7 ITpuMeHsTh IPU3HAKU ASTMMOCTH, pa3iI0KeHHEe Ha MHOKHUTENN HaTypaJIbHBIX YHCEI

1.8 Pemiate npakTHKO-OpHEHTHPOBAHHBIE 3aa4YH, CBA3aHHBIC C OTHOILICHUEM BEJIMYHH,
MPONOPLUHOHATBHOCTHIO BEIUYHH, IPOLIEHTAMHU, HHTEPIIPETUPOBATh PE3yIbTaThl pPEIIeHuUs 3a/1a4 C
YUETOM OTrpaHMYEHHH, CBI3aHHBIX CO CBOWCTBAMH PACCMATPUBAEMBIX 00BEKTOB

2 Anrebpanueckue BhIPaKESHUS

2.1 Hcnonp30Bath anredpandeckyro TEPMHUHOJIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B IPOIIECCEe OCBOCHUS
yueOHOro MaTepuana

2.2 HaxoanTs 3HaueHHUsI OYKBEHHBIX BBIPAXECHUH NPH 33 JaHHBIX 3HAYEHHUSIX HEPEMEHHBIX

23 BrimonHATE npeobpazoBaHys LEIOT0 BEIPAXKEHUS B MHOTOWIEH NPHUBEIEHHEM OJO0HBIX ClIaraeMbIX,
PACKpBITHEM CKOOOK

2.4 BEINOTHATE YMHOXEHHE OJJHOWICHAa HA MHOTOYJIEH M MHOTOWIEHa HA MHOTOUWIEH, IPUMEHSATh
(hopMyJIIBI KBa/IpaTa CyMMBI M KBaJIpaTa Pa3HOCTH

2.5 Ocy1mecTBIATh pa3iokKeHHe MHOTOWICHOB HA MHOXHTEIH C TIOMOIIBIO BBIHECEHUS 32 CKOOKH 00IIero
MHOXKHTEJSL, TPYIITUPOBKH ClIaraeMbIX, IPUMEHEHUs (JOPMYJI COKPAIIEHHOTO YMHOXEHHSI

2.6 [TpumensATh MpeoOpa3oBaHUsI MHOTOWICHOB JUISl PEIICHUS Pa3IMUHbIX 33/1a4 U3 MaTEMaTHKH, CMEKHBIX
TPEIMETOB, U3 peabHON IPAKTHKU

2.7 VMcnonp30BaTh CBOWCTBA CTENEHEH C HATYpAJIbHBIMH TIOKa3aTeSIMU UL Tpeo0pa3oBaHusl BEIpaKeHUH

3 YpaBHEHUs U HEPABEHCTBA

3.1 Pemate nuHelHbIE ypaBHEHUS C OAHON NEPEMEHHOM, IPUMEHSS IPaBUIa NEPEX0aa OT HCXOTHOTO
YpaBHEHHMsI K PaBHOCUIbHOMY eMy. IIpoBepsiTh, SIBIAETCS JIM YUCI0 KOPHEM YPaBHEHUS

3.2 [TpumeHsTh rpaduyecKkue METO bl IPH PELICHUH JIMHEHHBIX YPABHEHUH U X CHCTEM

33 [TonOupaTs npuMepsI Map Yuces, SBISIOIUXCS PEIeHUEM JINHEHHOTO ypaBHEHHS C IBYMS
HNepEMEHHBIMU

34 CTpouTh B KOOPAMHATHOH IJIOCKOCTH Tpa MK JIMHEHHOTO YPaBHEHHUS C ABYMsI IEpEMEHHBIMU;
MOJIB3YSICh TPAQUKOM, IPHUBOANTE IPUMEPHI PEIICHNS] YPABHEHHUS

3.5 Pemrate cucteMsl IBYX JIMHEHHBIX YpaBHEHHH C ABYMS IEPEMEHHBIMH, B TOM YHCJIE TpaduecKu

3.6 CoCTaBIATh U pemaTh JHHEHHOE ypaBHEHNE WU CUCTEMY JIMHEHHBIX YPaBHEHHUN IO YCIOBHUIO 3a1a4H,
MHTEPIPETHPOBATH B COOTBETCTBUHU C KOHTEKCTOM 33Ja9H ITOJIyUYEHHBIH pe3yapTaT

4 Koopaunats! u rpadukn. @yHKIIHN

4.1 M306paxaTh Ha KOOPIUHATHOW MPAMON TOUKH, COOTBETCTBYIOIIHE 3aJaHHBIM KOOPAWHATAM, JTy4H,
OTPE3KH, HHTEPBAJIbI, 3aIIMCHIBATh YHCIOBBIC MPOMEKYTKH Ha alNreOpanmdecKoM SI3bIKe

4.2 OTmeuaTh B KOOPIMHATHON IUNTOCKOCTH TOYKH TI0 33/IaHHBIM KOOPIMHATAM




4.3 CrpouTtb rpaduky JIMHEHHBIX QyHKUMH. CTpouTh rpauK GYHKIHMH Y = [X|

4.4 OnuchIBaTh C MOMOIIBIO (DYHKIMH H3BECTHBIE 3aBUCHMOCTH MEXy BEJIMUMHAMH: CKOPOCTb, BPEMS,
paccTosiHue, [IeHy, KOJIMYeCTBO, CTOMMOCTB, IPOU3BOAUTEIBHOCTD, BPEMsl, 00beM padOThI

4.5 HaxoauTh 3HaueHHe (YHKIMHU 110 3HAYEHHIO €€ apryMeHTa

4.6 [TonumaTts rpaduueckuii ciocod npencTaBiIeHus U aHamu3a nHpopMaLuy, U3BJIEKaTh 1
MHTEPIPETHPOBATh HHPOPMAIHIO U3 rPaMKOB pealibHBIX MPOIIECCOB M 3aBUCUMOCTEH

5 BeposTHOCTP U cTaTUCTHKA

5.1 YuTath HHPOPMAILIUIO, TPECTABICHHYIO B TAOIHUIIAX, HA TUATPAMMAaX, PEJICTABNIATH JaHHBIC B BHIIE
Ta0JINII, CTPOUTH JTUArPaMMBI (CTOJIOUKOBBIE (CTOJIOUATHIC) M KPYT'OBBIE) 10 MAaCCHBAM 3HAUYCHUH

5.2 OnwuceIBaTh U HHTEPIIPETUPOBATH PeabHbBIC YHCIOBBIEC JaHHBIC, IPEICTaBICHHbBIC B TaOIHIIaX, HA
Jmarpammax, rpadukax

53 Hcnonp30BaTh 1718 ONUCAHNS JaHHBIX CTATUCTHICCKHIE XapaKTePUCTUKHU: CpeiHee apru(pMeTnIeckoe,
MeraHa, HanOoJIbIllee M HAaMMEHBIIIee 3HAUSHHS, Pa3Max

54 HwmeTs npeacTaBieHne o CIlydaifHO H3MEHYHBOCTH Ha MPUMEPax IIeH, PU3MUECKIX BETNIHH,

AHTPOIIOMETPUYCCKUX TAHHBIX, UMETh NPCACTABJICHUC O CTAaTUCTUYCCKOMN yCTOfI‘lPIBOCTPI

6 T'eomerpust

6.1 Pacrio3HaBaTh N3ydeHHBIE TEOMETPUIECKHE (QUTYPBI, ONIPEACIATh UX B3aUMHOE PacIiONIOKEHHE,
M300pakaTb TeOMETPHUYECKNE (PUTYPBI, BBIOIHATE YEPTEKH 0 YCIOBHIO 3a1a4u. M3mepsTs
JIMHCHHBIC U YTJIOBBIEC BEIMYNHBL. Penars 3ajauu Ha BEIYHMCICHUE JJIMH OTPE3KOB M BEJIHYHH YITIOB

6.2 Jenats rpy0OyI0 OLEHKY JTHHEHHBIX U YTIOBBIX BEUUUH MPEJAMETOB B PEAIbHOM KHU3HHU, Pa3MEpOB
MPUPOAHBIX 00BbEKTOB. PasanuaTh pa3Mepbl ITHX 0OBEKTOB MO MOPSIKY BEIHYHHBI

6.3 CTpouTh 4epTekH K TeOMETPUUECKUM 33/1a4aM

6.4 ITonp30BaThCs MPU3HAKAMH PABCHCTBA TPEYTOJIbHUKOB, UCIIOJIB30BaTh MPU3HAKK U CBOHCTBA
paBHOOCIPEHHBIX TPEYTrOJbHUKOB MIPU PEIICHUH 3314

6.5 ITpoBOIUTH JIOTHYECKHE PACCYIKACHHUS C UCTIOJIb30BAHHEM I'€OMETPHUYCCKHIX TEOPEM

6.6 [Tonp30BaThCs MPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOHCTBOM ME/IMAHBI,
MPOBEACHHON K THIIOTEHY3¢ MPSAMOYTOJILHOTO TPEYTOJIbHUKA, B PCIICHHH T'€OMETPHUYCCKUX 33134

6.7 OnpenensiTe NapauieIbHOCTh IPSIMBIX C IOMOIIBIO YIJIOB, KOTOpPBIE 00pa3yeT ¢ HUMHU CEeKyIIasl.

OnpenemnsaTs NapaieIbHOCT NPSMBIX € TIOMOIIBIO PaBEHCTBA PACCTOSHUN OT TOYEK OJHOW IpsAMOMN 10
TOUYEK IPYrou npsiMon

6.8 Pemrate 3a1a4un Ha KeT4aToi Oymare

6.9 HpOBOI[I/ITI) BBIYUCIICHUS U HAXOJUTH YHUCJIOBBIC U 6yKBeHHBIe 3HAYCHUA YTJIOB B TCOMECTPUYECCKUX
3a/la4ax € UCIOJIb30BAaHUEM CYMMBbI YTJIOB TPEYT'OJIbBHUKOB 1 MHOTOYT'OJIbHHUKOB, CBOICTB YTJIO0B,
06p330BaHHLIX IIpyu NEPECCUCHUUN ABYX MAPAJIICIIbHBIX TTPAMBIX CCKyHleﬁ. Pemats MNPAKTUYCCKHUEC
3a/1a41 Ha HAXOKJICHUC YIJIOB

6.10 Brnanets moHATHEM T€OMETPHYECKOTO MeCTa TOYEK. Y METh ONPEIeNIATh OMCCEKTPHUCY yTiia U
CEepEeIMHHBIN NMEPICHINKYJISAP K OTPE3Ky Kak TeOMETPHUYECKHE MECTa TOUEK

6.11 ®opMynIHMpoBaTh ONpeeNICHNs] OKPY)KHOCTH ¥ KPYTa, XOp/Ibl M ANaMETpa OKPY>KHOCTH, ITOJIb30BATHCS
UX CBOMCTBaMHU. YMeETh IPUMEHSTh 3TH CBOIMCTBA IIPU PEIICHNH 33]a4

6.12 Brnanets moHATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPY)KHOCTH, YMETh HAXOJIUTh €€ LIEHTP.

[Tonb3oBatkest (hakTaMu O TOM, YTO OHCCEKTPHCHI YITIOB TPEYTOJIbHHUKA IIEPECeKaroTCs B OJJHOM TOUKeE,
1 0 TOM, YTO CEPEMHHbIE NEPIEHANKYJIIPbI K CTOPOHAM TPEYIOJbHUKA IEPECEKAOTCS B OJHOU TOUKE

6.13 Brnagers noHsTHEM KacaTeNbHOM K OKPY>KHOCTH, ITOJIB30BATHCSA TEOPEMON O MEPICHIUKYIIIPHOCTH
KacaTelIbHO# U pajinyca, IPOBEICHHOTO K TOUKE KacaHHs

6.14 [Tonp30BaThCsl MPOCTEHIIMMHU F€OMETPUYECKMMHU HEPAaBEHCTBAMU, IOHUMATh UX IPAKTHYECKUIl CMBICI

6.15 [TpoBOAMTH OCHOBHBIE TEOMETPUYECKUE MOCTPOSHHS C TOMOUIBIO LIMPKYJIS M JIMHEHKH

IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS

Kon IIpoBepsieMblii 31€eMEHT COJEPKAHUSA

1 UYucna 1 BbIYUCIEHUS

1.1 Jpobu 0OBIKHOBEHHBIE M IECATUYHBIC, TIEPEX0.T OT OAHOI (hopMbl 3ammcu apobeit k npyroil. [lonsaTue
panMoHAIBHOTO YHCIIA, 3aIIUCh, CPABHEHHE, YITOPSA0YHBAHNE PAIIMOHATIHHBIX YHCEI

1.2 Apudmernueckue IeHCTBISI C pallMOHAIBHBIMU YucIaMu. Pelenne 3aja4y u3 peaibHOM MPAaKTHKK Ha YacTH, Ha
Jpobu

1.3 CrerieHb C HaTYpaJIbHBIM ITOKA3aTeNeM: Olpe/ieieH e, Mpeo0pa3oBaHie BBIPaXXEHUH Ha OCHOBE OTIpe/IeNIeHNS,
3anuch OOJBIINX YHCEIl

1.4 [IpomueHTHI, 3anKCh MTPOLEHTOB B BU/IE IpoOH 1 Ipodu B BUE MPOLIEHTOB. TpH OCHOBHBIE 33/1a41 HA IPOLCHTHI,
pelIeHe 33aa4 U3 peaIbHOW NPaKTUKU




1.5

HpI/IMGHeHI/Ie MPU3HAKOB JCJIMMOCTH, PA3JIOKCHUEC Ha MHOXKUTCJIM HATYPAJIbHBIX YHUCCII

1.6 PeasibHbIC 32aBUCHMOCTH, B TOM YHCJIe TIpsiMasi B 00paTHAsi MPOIOPLIHOHATEHOCTH

2 AnreOpanyeckne BbIpaKeHHUs

2.1 ITepeMeHHbIe, YMCIOBOE 3HAUCHUE BBIPAXKEHUS C IepeMeHHOH. JlonycTUMble 3HaYeHUsl HEPEMEHHBIX

2.2 [IpencraBieHne 3aBUCHMOCTH MKy BEINWYMHAMU B BUje popMynbl. Beraucnenus no gpopmynam

23 [IpeoOpazoBanye OYKBEHHBIX BBIPAXKEHH, TOKJAESCTBEHHO PaBHbIC BHIPAKEHHS

24 CBoiicTBa CTENEHH C HATypaJIbHBIM IIOKa3aTeNeM

2.5 OpHouneHsl U MHOrouseHbsl. CteneHs MHOrouseHa. CnojkeHue, BEIMUTaHUE, YMHOKEHHE MHOTOWIECHOB

2.6 DOopMyIIbI COKPAILIEHHOTO YMHOXEHM: KBapaT CyMMBI U KBaJpaT pazHocTH. DopMyna pa3HOCTH KBaApaToB.
Pa3noxxeHre MHOTOUJICHOB HA MHOXKHUTEIH

3 VYpaBHeHUs

3.1 YpaBHeHHe, KOPEHb ypaBHEHHS, IPAaBUIIa IPeoOpa3oBaHusl ypaBHEHHs], PABHOCHIBHOCTh YpaBHEHHN

3.2 JluneiiHoe ypaBHEHUE ¢ OJHOMN MEePEMEHHOM!, YUCIIO KOpHEell TMHEHHOr0 ypaBHEHUS, pellieHUEe JTUHEHHbIX
YpPaBHEHUI

33 CocTtaBieHre YpaBHEHHI! 0 yCIIOBUIO 3aaull. PereHne TeKCTOBBIX 33a4 ¢ HOMOIIBI0 YPABHEHUH

34 JluneiiHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €ro rpauk

3.5 CucteMa AByX JMHEHHBIX ypaBHEHUH C IBYMs IIepeMEHHBIMU. PelieHne cucteM ypaBHEHHH ClIocOO0M
MOACTaHOBKH. [IprMephI pereHns TEKCTOBBIX 33714 C TIOMOIIBIO CHCTEM ypaBHEHHUH

4 Koopaunats! u rpadukn. OyHKIHH

4.1 KoopaunaTta Touku Ha npsMoit

4.2 UucnoBble MPOMEXKYTKH. PaccTosiHuE MEXIY IBYMS TOYKAMH KOOPAMHATHON MPSAMOU

4.3 [IpsamoyrompHas cuctemMa koopauHaT, ocr Ox u Oy. Abcmucca 1 OpaIuHATA TOYKH Ha KOOPIMHATHON
TUIOCKOCTH

4.4 IIpumepsl rpaduKoB, 3a1aHHBIX Gopmynamu. UTeHHE rpad MIKOB pealbHBIX 3aBUCUMOCTEH

4.5 ITonstue ynkumu. I'paduk hynaknuu. CoiicTBa QyHKIHIA

4.6 Jluneitnas @ynknus, ee rpaduk. 'paduk GyHKIHHT ¥ = |X|

4.7 I'paduyeckoe penieHne TMHEHHBIX YPaBHEHNH U CHCTEM JIMHCHHBIX YpaBHEHUH

5 BeposTHOCTh U CTaTUCTHKA

5.1 [IpencraBnenne JaHHBIX B BHAE TaOJIUII, AUarpamMm, TpadukoB. 3armogHeHHe Ta0IUII, YTEHUE U IIOCTPOCHHUE
JIrarpaMMm (CTOJIOWKOBBIX (CTONOYATHIX) M KPYTOBHIX). UTeHNe rpaKOB peaibHBIX IpoieccoB. 3BnedeHne
nH(pOpMalMK U3 IMarpamMM U TabJIHIl, NCTIOJIB30BAHUE M MHTEPIPETAIMS TaHHBIX

52 OmnucarenpHas CTaTHCTHKA: CpeiHEe apUpMeTHIecKoe, MEeNaHa, pa3Max, HanboJIbIlee U HaMEHbIIIee
3HaUCHMS] HA0Opa YMCIOBBIX AaHHBIX. [Ipumeps! ciayydaiiHoi N3MEHYNBOCTH

53 Crny4aiiHBIH SKCIIEPUMEHT (OIIBIT) U CITydaifHOe coObITHE. BeposTHOCTE 1 yacToTa. Potb MalOBEPOSITHRIX H
MPaKTHYECKHU JIOCTOBEPHBIX COOBITHII B IPHPO/Ie U B 001ecTBe. MOHETa U UrpalibHasi KOCTh B TEOPHU
BEpPOSTHOCTEH

54 I'pad, BepuirHa, pedpo. Crenens BepurHbl. Yncio pedep 1 cymMMapHas cTerieHb BepluuH. [Ipencrasienue o
ceszHoctu rpada. Llenu u uksiet. [lytu B rpadax. O6xox rpada (siiepos myTh). [Ipeacrarienue 00
OpHEHTHPOBaHHOM rpade. Pemenue 3aaa4 ¢ moMoubio rpagon

6 I'eomerpus

6.1 HavanbHble nonsTus reomerpun. Touka, npsiMasi, OTpe30K, yd. Yroia. Bunsl yriios. BeprukansHele u
CMeXHBIe YIIIbl. buccekrpuca yrina. JlomaHast, MHOroyroiasHUK. [lapaniensHOCTh U IepHIeHIUKYIIPHOCTh
PSIMBIX

6.2 Cummerpuunsie purypsl. OCHOBHEBIE CBOICTBa 0ceBOM cMMeTpHu. [IprMepsl CHMMETPHH B OKPYKaloIIeM
MHpe

6.3 OCHOBHBIE ITIOCTPOCHUS C TIOMOIILBIO UPKYJIS 1 MHEHKH. TpeyronsHuk. Beicota, Mennana, OuccekTpuca, ux
CBOWCTBA

6.4 PaBHOOEIpEHHBII ¥ paBHOCTOPOHHMH TpeyrojapHUKH. HepaBeHCTBO TpEyroibHHUKA

6.5 CBo¥icTBa ¥ ITPU3HAKK PaBHOOEIPEHHOTO TpeyrojbHUKa. [Ipu3Haku paBeHCTBA TPEYTOJILHUKOB

6.6 CBoiicTBa U NPU3HAKY NapasIeNbHbIX NpsiMbIX. CyMMa YINIOB TpeyroyibHUKa. BHeNIHUE yribl TpeyroabHHUKa

6.7 IIpsimoyronbHbIi TpeyroabHUK. CBONCTBO MEIUAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEACHHON K
runotenyse. [Ipu3Haku paBeHCTBa MPSIMOYTOJBHBIX TPEYTONbHUKOB. [IpSIMOYrOABHBIN TPEYyTOIBHUK C YTJIOM B
30°

6.8 HepaBeHcTBa B reoMeTpHu: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOH, Teopema o 00oJbIeM
yriie u OoJIbIei CTOpOHE TpeyrojbHuKa. [lepnenanKysip 1 HaKJIOHHAs

6.9 I'eomerpuueckoe mecto Touek. buccekrpuca yria u cepeAMHHbBIN NEPIEHAUKYISIP K OTPE3KY Kak
TEOMETPHUYECKHE MECTa TOUEeK

6.10 | OxpyXHOCTb M KPYT, XOpJia U AMAMETP, UX CBOMCTBA. B3anMHOE pacrnosioskeHne OKPY>KHOCTH U MTPSIMOH.




KacarenpHas u CCKYIIasi K OKPYKHOCTHU

6.11 Opr)KHOCTL, BOHMCAaHHAA B YIOJI. Brnucannas 1 onucaHHas OKPYJKHOCTHU TPCYTOJIbHHUKA

8 KUIIACC
IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpamMMbl
Kon IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
NMpOBEPSIEMOr0 OCHOBHOIO 0011ero 00pa3oBaHus
pe3yJjbTara
1 Uucna v BRIYUCTICHUS
1.1 Hcnonp30BaTh HaYalIbHbIE IPEACTABICHUS O MHOKECTBE AEHCTBUTEIbHBIX YUCEI Ui CPABHEHMS,
OKPYIJICHUS ¥ BBIYUCIICHUH, N300pakaTh JCHCTBUTEIbHBIC YHCIIa TOYKAMHU Ha KOOPIWHATHOW TIPSIMOI
1.2 [IprMeHATh MOHATHE APUPMETHIECKOTO KBaIPaTHOTO KOPHS, HAXOAUTh KBaIpaTHBIE KOPHH,
HCIIONB3YS IPH HEOOXOAMMOCTH KAJIBKYIISATOP, BEIIOIHATE IPEO0Pa30BaHUS BIPAKEHHH,
COJIEPKAIINX KBAJAPATHBIE KOPHHU, HCHIOJIB3YS CBOWCTBA KOPHEH
1.3 HVcrnonb30BaTh 3anucy OOJBINKAX U MAJIBIX YHCEN C IOMOIIBIO TECATHYHBIX APOOCH U CTENeHeH Yncia
10
2 Anrebpanueckue BhIpaXKEHUS
2.1 [TpuMeHSTh IOHATHE CTEIICHH C LIEJIBIM [TOKA3aTeJIeM, BBIIOIHSITh IPeoOpa3oBaHsl BEIPAKCHUH,
coJiepKaliX CTEMEeHH € IENbIM TIoKa3aTeleM
2.2 BrINONTHATE TOXIECTBEHHBIE IPEOOPA30BaHMS PallHOHANBEHBIX BRIPAKCHUN Ha OCHOBE MIPABHII
JIEHCTBUI HaJl MHOTOWICHAMH U areOpanvdecKuMu IpoosiMu
2.3 PacknanpiBaTh KBaJpaTHBIN TPEeXUJeH HA MHOKUTEIH
24 [IprMeHsaTh TPeoOpa3zoBaHUs BRIPAKCHHUN IS pEIICHIS Pa3IMIHbIX 33134 U3 MATEMaTHKH, CMEKHBIX
MIPEIMETOB, U3 PEATBHON MPAKTHKH
3 YpaBHEHUS U HEPABEHCTBA
3.1 Pemmats nuHelHbIC, KBaApaTHBIC YPAaBHCHUS U PAlHOHATIBLHBIC YPaBHEHHS, CBOISAIINCCS K HUM,
CHCTEMBI JIBYX YPABHCHUU C IBYMS ICPEMCHHBIMU
32 IIpoBoauTh npocTelIne UCCIEA0BaHUS YPABHEHUIM U CUCTEM YPaBHEHHIL, B TOM YHUCIIE C

NpUMEHEHNEeM IpaduuecKux npeacTaBieHui (yCTaHaBINBATh, IMEET JIM ypaBHEHHE WM CHCTEMA
YpaBHEHHI pEIICHHUs, €CJIM UMEET, TO CKOJIBKO, U TTpoUee)

33 [lepexomuts OT coBecHOH (HOPMYITMPOBKH 331241 K €€ anreOpandecKoil MOJIENH ¢ TIOMOIIBI0
COCTaBJICHUS YPaBHEHHsI MJIM CUCTEMBI yPaBHEHUHN, HHTEPIPETHPOBATH B COOTBETCTBHU C KOHTEKCTOM
3aJjauy MOJIy4YEHHBIN pe3yabTaT

34 IIpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JUJIsl CDABHEHUS, OLIEHKH, PEIIaTh JIMHEIHbIE HEPABEHCTBA
C OJTHOI ITepeMEeHHOH U UX CHCTEMBI, 1aBaTh rpaMueCcKyr0 HIUTIOCTPAIIIO MHOKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

4 DyHKIIH

4.1 [ToHMMAaTh U UCTIONIBL30BATh ()YHKIMOHAIBHBIC TIOHATHS U SI3bIK (TEPMHUHBI, CHMBOJIMUECKHE
0003HaueHNs), OTIPEAEIATH 3HaUeHHE (QYHKIIMH 110 3HAUCHHIO apIyMEHTa, OTPE/IeIsITh CBOMCTBA
(hyHKIHHU IO ee TpaduKy

4.2 . ) k
Ctponth rpaduky 31eMeHTapHBIX ()YHKIMII Buma: ) 21. y = X7,

y = x, y =[x

, OIIHNCBIBaTbhb CBOIICTBa YHCIOBOM [‘by}IIU_IHH o ee

rpaduKy
5 BeposiTHOCT 1 cTaTuCcTHKA

5.1 W3BnekaTs 1 IpeoOpa3oBEIBaTh HHOOPMAIIHIO, IPEACTABICHHYIO B BUAE TaOJIHII, THarpaMm,
rpaduKoOB, MPEICTABIAThH JaHHBIC B BHJIE TAOIHII, JUarpamMmm, rpagukoB

5.2 OnuceIBaTh JaHHBIE C TIOMOIIBIO CTATUCTHYECKHUX TIOKa3aTeNlel: CpeTHIX 3HAYSCHUN 1 Mep
paccenBaHus (pa3Max, JUCIEPCUS H CTAHIAPTHOE OTKIOHCHHE)

5.3 HaxoauTe 4acTOTHI YHUCIIOBBIX 3HAYCHUN M 9YaCTOTHI COOBITHI, B TOM YHCIIE TI0 Pe3yJIbTaTaM
U3MEPEHUH U HaOJIIOICHUI

5.4 HaxoauTs BepOSTHOCTH CIyYailHBIX COOBITHH B OIBITAX, 3HAS BEPOSTHOCTH JIIEMEHTAPHBIX COOBITHH,
B TOM YHCJIC B ONBITAX C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMHU COOBITUSIMHU

5.5 Hcnons3oBath rpadguyeckne MOJEH: AEPEBO CIIydaiiHOTO 3KCIEpHMEHTa, JruarpaMMsl Ditnepa,
YUCIIOBAs TPSIMast

5.6 OnepupoBaTh MOHATHSIMHU: MHOXKECTBO, TIOJIMHOKECTBO; BBITIOJIHATD OTIEPAIlUU HAJl MHOYKECTBAMHU:

O6’beIII/IHeHI/Ie, MEPECCYCHUEC, TOTMOJTHEHUE; IEPEIUCTIATE DJIEMEHTHI MHOXKECTB, IPUMCHATH CBOMCTBa
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MHO>KECTB
Hcnonp3oBath rpaduyeckoe MpeiCTaBICHHEe MHOXKECTB U CBSI3CH MEXKIY HUMU JJIS ONTHCAHUS
MIPOIIECCOB U SBJICHUI, B TOM YHCIIE TIPH PEIICHUH 3a7ad U3 IPYTUX YIeOHBIX IPEAMETOB U KYPCOB
T'eomerpust

Pacno3naBaTh OCHOBHBIC BU/IBI YETHIPEXYTONEHUKOB, MX AJIEMEHTHI, TI0JIb30BATHCS UX CBOMCTBAMU IIPH
peIIeHIH TeOMETPHYECKIX 33124

[IprMeHSTH CBOICTBA TOUKH IIepeceUeHIs MEANaH TPEYToIbHIKA (IIEHTPA MacC) B PEIICHUN 33189
Bragers moHsTHEM CpenHEl TMHUN TPEYTOIBHUKA M TPATICIIIH, IPUMEHATH UX CBOHCTBA MPH
pelieHnu reomeTpudeckux 3aaad. [lonb3oBarbes TeopeMoit daneca u Teopemoii o
MIPOMOPLUOHATBHBIX OTPE3KAX, MPUMEHSITH UX JJISl PELICHUS PAKTUYECKUX 3a1a4

[IpyMeHsATh MPU3HAKY MOJO0US TPEYTOJIbHUKOB B PEHICHUY T€OMETPHYCCKHX 32124

ITonws3oBatbest Teopemoii [Tudaropa i pelieHns TeOMETPUICCKUX U MPAKTUIECKUX 3a1a4. CTPOUTh
MaTeMaTHUYECKYIO MOJIEeb B MPAKTUYECKUX 3a/ladaxX, CaMOCTOSITENILHO JIENIaTh YePTEX U HAXOIUTh
COOTBETCTBYIOIINE JJTUHBI

Bragers mOHATHAME CHHYCa, KOCHHYCa H TAHT'€HCA OCTPOTO yTiIa MPSAMOYTOIBHOTO TPEYTOJIBHHKA.
[Tomp30BaThCs HTUMHU MOHATHAME [T PEIICHAS PAKTHIECKUX 3a1a4

Boerauciars (pa3nuyHBIME cIoco0aMu) IOk TPEYTOIbHUKA U IUIOIA I MHOTOYTOJIBHBIX (QUTYDP
(TI0MTB3Y#CH, TIe HEOOXOIMMO, KaJbKYIATOPOM). [IpUMEHSTh IOTy4YeHHBIC YMEHHS B IPAKTHICCKUAX
3amadax

BrageTs MOHATHAMHI BIHCAHHOTO M IEHTPAIBHOTO YIJIA, HCIOIH30BATh TEOPEMBI O BITMCAHHBIX YTJIaX,
yriax MeXAy XopAaMu (CEeKYIUMU) U yriie MEeXIy KacaTelbHON M XOPJI0i MPU PEIICHUH
TEOMETPUYECKHX 3aja4

BHaHeTI) TMOHATHUEM OIMUCAHHOT'0 YCTHIPEXYT'OJIbHUKA, IPUMECHATH CBOICTBa OMMMCAHHOI'O
YETBIPEXYTOJbHNUKA MPH PEIICHUH 3a74a4

[IpuMeHsITh MOJy4YeHHbIE 3HAHHSI HAa IPAKTUKE — CTPOUTH MaTeMaTHYECKUE MOJIEIH JIS 3a/1a4
pearbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BEIYUCICHHS C TIPUMEHEHUEM TIOO0HS U
TPUTOHOMETPHUH (TIOTB3YSICh, Te HE0OX0AUMO, KANBKYIIATOPOM)

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

IIpoBepsieMBblii 3J1eMEHT COePKAHUSA

Uucna 1 BBIYUCICHUS

KBazparHslit kopenb u3 yrcna. [lonstue 06 nuppanroHaabHOM ducie. JecsTHaHble MpUOIKEHUS
UppalMOHATIBHBIX YHCEI

CBoiicTBa apupMeTHIECKNX KBAAPATHBIX KOPHEH 1 MX MPUMEHEHHE K TPeo0pa30BaHUIO YHCIOBBIX BHIPAKEHUN
U BBIYHUCIECHUSM. JleHCTBUTEIbHBIE YUCIa

CreneHb C IeJIBIM NTOKa3aTeNeM U ee cBoiicTBa. CTaHAapTHAs 3alKCh YHUCIIA

Anrebpanueckue BEIPaKEHUS

KBanpaTHbIil TpexusieH, pa3oxKeHne KBaAPaTHOTO TPEX4IeHa Ha MHOXKHUTEIH

Anrebpanueckast 1po6b. OCHOBHOE CBOICTBO anredpanueckoi Apoou

CroxxeHue, BRIYMTAaHHE, YMHOXKEHUE, JIelIeHHE alre0pandeckux nqpooeii

ParmonansHeIe BRIpaKEHHUS U UX TIpeoOpa3oBaHue

YpaBHEHUs 1 HEPAaBEHCTBA

Ksanparnoe ypaBHeHue, popMyiia KOpHEH KBaJpaTHOTo ypaBHeHus. Teopema Buera

Pemenne ypaBHeHUi, CBOASAINNXCA K JIMHEHHBIM U KBaJPaTHBIM

[Ipocreiimme 1poOHO-palOHAIBHBIE yPaBHEHHS

I'padmaeckast nHTEpIIpETaLNs YPAaBHEHUH C ABYMsI IEPEMEHHBIMU M CHCTEM JIMHEHHBIX YPaBHEHUH C IBYMS
nepeMeHHbIMH. [IpuMepsl pelieHns: CHCTEM HENMHENHBIX YPaBHEHUH ¢ ABYMs IEPEMEHHBIMU

Pemenne TeKCTOBBIX 33/1a4 aJIreOpandeckuM Crocooom

UYucnoBsle HEpaBEHCTBA U UX CBOICTBA

HepaseHCTBO ¢ 0HON NEepeMEHHOM

PaBHOCHIBHOCTH HEPABEHCTB

JIuHeiiHble HEpABEHCTBA C OJHON IIEPEMEHHOM

CucTeMbl THHEHHBIX HEPABEHCTB C OJHOH IepeMEHHON

DOyHKIUA

Iousrne gpynkiun. ObmacTs OnpeaeneHus 1 MHOKECTBO 3HaueHuH QyHkmn. CrocoOs! 3amanns GyHKINIT
I'padux dpynkamn. YteHre CBOWCTB QyHKITUH 1O ee TpaduKy

[Ipumeps! rpadmKkoB GyHKINH, OTpaXKAIOMINX peaibHbIE POLECCH

@OyHKINH, ONTUCHIBAIONINE MPSIMYIO U 00PATHYIO ITPOIIOPIOHAIBHBIC 3aBUCHMOCTH, MX IPapUKH

DOyHKIUU
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OyHKIUH , ~
I'padmueckoe penieHne ypaBHEHHH 1 CHCTEM YpaBHEHUH

BeposTHOCT 1 cTaTuCTHKA

[IpencraBneHne JaHHBIX B BUJE TaOIUII, AUarpamm, rpadukos

MHO0eCTBO, 3JIEMEHT MHOKECTBA, MOAMHOXecTBO. Onepanuy HaJl MHOXKECTBAMHU: 00BEIUHEHHE, IEPECEUCHHUE,
JIOTIOJTHEHNE

CBoiicTBa omepanuii HaJl MHOKECTBAMH: TIEPEMECTUTENBHOE, COUETATEIbHOE, PACHIPENEINTEIBHOE, BKITFOUCHHS
Hcnonp3oBanue rpaduuecKoro npeacTaBICHUs MHOXKECTB JUIsl ONMMCAHMS PealIbHbIX MPOLIECCOB U SBICHHUH, TpH
pelIeHnHt 3aay.

W3mepenne paccenBaHus AaHHBIX. JlUCIepcus M CTaHIApTHOE OTKIOHEHUE YMCIIOBBIX HA0opoB. J{narpamma
pacceuBaHus

OnemeHTapHbIe COOBITHS cay4aitHoro omnbita. CiryuaiiHble coObITHS. BeposiTHOCTH cOOBITHI. ONBITHI €
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHAMU. CitydaifHbIi BBIOOp. CBSI3b MEXKy MalOBEPOSITHBIMH U
MPaKTHIECKU JOCTOBEPHBIMH COOBITHSIMH B IPUPOJE, OOIIECTBE U HAYKE

JepeBo. CBOWCTBa IePEBBEB: EANHCTBEHHOCTH ITyTH, CYIIIECTBOBAHNE BUCSUYEH BEPIIUHBI, CBSI3b MEXKAY UHCIOM
BepIIMH 1 gucioM pebep. [IpaBuiio ymHOKeHus. Pemenne 3anau ¢ momomipio rpados

IIporuBomnonoxueie coObrThs. Juarpamma Ditnepa. O0beaHEHNE U IepecedeHne coObITHA. HecoBMecTHBIE
coObITns. POpMyIIa CIOKEHUS BEPOSITHOCTEH

YcnoBHast BeposiTHOCTE. [IpaBnno ymHoxenus. He3aBucumele coOBITHS

IIpencraBneHue 3kcriepuMeHTa B BUe AepeBa. PemieHne 3aqau Ha HaX0KACHNUE BEPOATHOCTEH ¢ TOMOIIBIO
JiepeBa clIy4alHOro SKCIIepUMeHTa, Juarpamm Jilnepa

I'eomerpus

YersipexyronbHuku. IlapamienorpamMm, ero npu3Haky 1 CBONCTBA

IIpsiMoyrosibHUK, poMO, KBaJIpaT, UX MPU3HAKY U CBOHCTBA

Tpanenus, paBHOOOKas Tparenys, e CBOMCTBa U Mpu3Haku. [IpsMoyronsHas Tpamemus

Merton yaBoenust Menuansl. Llenrpansaas cummerpust. Teopema daneca 1 TeopemMa 0 MpOMOPINOHAIBHBIX
OTpe3Kax

CpenHne TMHUY TPEYTOJIBHUKA U Tpanenud. LleHTp Mace TpeyroipHuKa

IMomobue TpeyromsHUKOB, K03 dunueHT nonodus. [IpuzHaku mogodus TpeyroabHUKOB. [IpuMeHeHne MoI00ust
IIPH PELICHUH NPaKTHIECKUX 3a/1a4

DopMyJbl IS IUIONIAAN TPEYTOJIbHUKA, TapajuiesiorpaMMa, poM0a 1 Tparenun

CaoiicTBa 1iomiazei reomerpudeckux Guryp. OTHOIIEHHE IUI01aAeii MoJ0OHBIX hUryp

Berruncnenue romianei TpeyroJbHUKOB U MHOTOYTOJILHUKOB Ha KJIeT4aToi Oymare

Teopema I1udaropa. Ilpumenenue Teopemst [Tudaropa npu pemeHnn MpakTUUECKUX 3a71a4

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yTJa IPAMOYTOJIBHOTO TpeyroiabHuKa. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIEeCTBO. Tpuronomerpudeckre GyHkun yrios B 30°, 45° u 60°

BrincanHble 1 IEHTpaIbHBIE YITIBI, YTOJI MEXK/Ty KacaTeJIbHON U XOPIOH. YTIIbl MEXIY XOpJaMU U CEKyIIUMHU
BrincanHble U onycaHHBIE YETHIPEXYTOJILHUKN

B3anmuoe pacnonokeHne nByx okpyxHocrei. Kacanne okpysxkHocteit. O0mmue kacaTenbHbIe K IBYM
OKPYXHOCTSIM

9 KUIACC
IIpoBepsiemble TPeOOBaHMSA K pPe3y/IbTaTaM 0CBOCHHUS OCHOBHOM 00pa3oBaTe/IbLHOMI
NPOrpamMMbl
Kon IIpoBepsieMble MpeAMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOIi 00pa30BaTe/IbHOI NPOrpaMMBbI
1poBepsieM0 OCHOBHOIO 0011ero o0pa3oBaHust
ro
pe3yJbTaTa
1 Uucna 1 BBIYUCIECHUS
1.1 CpaBHUBATH U YIOPSJOYHMBATH PALOHAIBHBIC M HPPALIMOHAIBHBIE YHCIIa
1.2 BeImonHATE apudMeTHdecKue JeHCTBYUS C PAllMOHAIBHBIMY YUCIaMH, COYeTasl yCTHbIE M IUChbMEHHBIE
IPHEMBI, BBITOJIHATH BHIYUCICHHS C MPPALIOHAIBHEIMY YHCIaMU
1.3 Haxonuth 3HaueHus cTeNeHel ¢ 1eNbIMU NO0Ka3aTeIAMU U KOPHEl, BBIYMCIIATD 3HAUE€HHS YHCIIOBBIX
BBIPAYKEHUI
1.4 OKpyTaTh AeHCTBUTENbHBIE YHCIIA, BHITOIHATE IIPUKUAKY PE3yJIbTaTa BHIYUCICHUH, OLEHKY YHUCIOBBIX
BBIPAYKEHUI
2 YpaBHEHUS U HEPABEHCTBA



2.1

2.2

23

24

2.5

2.6

2.7

3.1

3.2

33
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4.1

4.2

43

4.4

5.1

5.2

5.3

5.4

5.5

5.6
5.7

6.1

6.2

6.3

6.4

PewiaTp nuHelHbIE U KBapaTHBIE YPaBHEHNUS, yPaBHEHHMSI, CBOJISIIUECS K HUM, IIPOCTEHIINE IPOOHO-
panroHaIbHBIE YPaBHEHHUS
Pemars cucTeMbl IBYX JIMHEHHBIX YPAaBHEHHUIT C IBYMS IIEPEMEHHBIMH M CHCTEMBI IBYX YpaBHEHUH, B
KOTOPBIX OJJHO YPaBHEHHE HE SBIIACTCS JINHECHHBIM
PewiaTh TekcTOBBIE 3a/1a4N aNreOpanueckuM CriocoOOM € IOMOIIBIO COCTABJICHUS! YPaBHEHUS WIIN
CHCTEMBI JIBYX YPaBHEHUH C IByMsl IIEPEMEHHBIMU
[IpoBoauTh MpoCTEHIINE HCCIIEIOBAHUS yPAaBHEHUH M CHCTEM YPaBHEHUH, B TOM YHCIIE C IPUMEHEHUEM
rpauyecKuX NpenCcCTaBlIeHuH (HapruMep, YCTaHaBIMBAaTh, UMEET JIM YPABHEHUE WM CHCTEMa YPaBHEHHH
pELICHUs], €CIIM UMEET, TO CKOJIBKO)
PewiaTh nuHelHbIE HEpAaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pakaTh PEIICHHE HEPABEHCTB Ha
YHCIIOBOH MPSMOIA, 3aIIICHIBATh PELICHHE C IOMOIIBIO CHMBOJIOB
Pemars cucTeMbl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAIOIIIE KBaIpaTHOES HEPABEHCTBO,
M300paXkaTh pelIeHNe CHCTEMBl HEPaBEHCTB Ha YHCIIOBOI MPSAMOMA, 3aIIMCHIBATH PEIICHUE C TOMOILBIO
CHMBOJIOB
Hcnonp30BaTh HEPaBEeHCTBA PU PELICHUH PA3IMYHBIX 3a1a4
DyHKIUA
Pacrio3HaBath (yHKIMN M3y4eHHBIX BUAOB. [l0Kka3biBaTh CXeMaTHUECKH PACIIONIOKEHUE HAa KOOPIMHATHON
k

y=kx.y=kx+b, y=—_.y=ax"+bx+c
IIOCKOCTH IpaduKoB QyHKIMH BUAa: B 3aBUCHMOCTH
OT 3Ha4YCHUH K03((ULNEHTOB, ONKUCHIBATh CBOMCTBA (QyHKIMI
[Toka3bIBaTh CXEMaTHUECKH PACIIOJIOKEHUE HAa KOOPIMHATHOM INIOCKOCTH rpadukoB GyHKLMIA BUA ,

y=x.y =
1 ONHCHIBATh CBOMCTBA (hYHKITUH

CTpouthb u m300paxkaTs CXeMaTHICeCKH TPAQUKH KBaIPaTUIHBIX (PYHKIIHI, OMMCHIBATH CBOICTBA
KBaJpaTUYHBIX (QYHKIHI 10 UX TpaduKam
Pacnio3naBaTh KBaApaTHIHYIO QYHKIIUIO IO POPMYIIe, IPUBOIUTE IPUMEPHI KBaIPATHIHBIX (DYHKIMH U3
peabHOM KU3HH, HDU3UKH, TCOMETPUH
Apudmernueckas 1 reOMETpUUECKast IPOrPECCUH
Pacrio3HaBaTh apupMETHYECKYIO U TEOMETPUUECKYIO IIPOrPECCUH NIPU PAa3HBIX CHOCO0AX 3aIaHust
BbINoHATE BBIYUCICHHUS C HCIIOIb30BaHueEM (OPMYJI N-TO WieHa apu(hMETHIECKON U TeOMETPHYECKOM
MpoTpeccuii, CyMMBI IIEPBHIX N WICHOB
N300pakaTh WieHBI OCIEA0BATEIFHOCTH TOYKaMHU HAa KOOPIMHATHON TNIOCKOCTH
Pemrate 3aa4n, CBSI3aHHBIE C YUCIOBBIMHU TOCJIEIOBATEIFHOCTSIMHE, B TOM YHCIIC 3a/1a41 U3 PEaTbHON
JKU3HH (C HCTIOJIB30BAHUEM KaIBKYIATOPA, IH(PPOBBIX TEXHOJIOTHIA)
BeposaTHOCTh 1 CTaTUCTHKA
W3BnexaTh 1 peoOpa3oBEIBaTh HHOOPMAIIHIO, TIPEIACTABICHHYIO B Pa3JINYHBIX HCTOYHHKAX B BUJIE
TaOIHII, AUATPaMM, TPAQHKOB, IIPEACTABILITH JaHHBIC B BUIC TAaOJHII, THarpaMm, TrpaduKkoB
Pemmate 3amaun opraHn30BaHHBIM IIEpeOOPOM BapHAHTOB, a TAKXKE C UCIIOIB30BaHUEM KOMOWHATOPHBIX
MPaBUJI U METOJIOB
Vcrionp30BaTh OnpcaTeNbHBIE XapaKTEPUCTUKH TSI MACCHBOB YHCIIOBBIX JAHHBIX, B TOM YHCJIE CPEIHHE
3HAYEHHS U MEPhI PACCEUBAHUS
HaxonnTs 4yacTOThI 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHCJIE MOJIB3YACh PE3yJIbTaTaMU MPOBEICHHBIX
M3MEpEeHNI U HAOI0IeHU I
HaxonuTs BepOATHOCTH CITy4aifHBIX COOBITHI B H3yUEHHBIX OINBITAaX, B TOM YHCIIE B OIBITaX C
PaBHOBO3MOXHBIMH JIEMEHTAPHBIMH COOBITHSIMH, B CEPHSIX HCIIBITAHUH JI0 IEPBOTO yCIieXa, B CEPHAX
ucnsiTanuil beprynnu
MwmeTs npeacTaBneHue o CilydyaiiHON BETMUUHE U O PACHPEAEICHUN BEPOSTHOCTEN
Hmets npeacraBiieHre 0 3aKOHE OOJIBIINX YMCEN KaK O IPOSBICHNH 3aKOHOMEPHOCTH B CITy4aitHOM
M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCET B IPUPO/IEC U 00IIeCTBE
T'eometpus
3HaTh TPUTOHOMETPHUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C MX TIOMOIIBIO Pa3IMIHBIE 3TIEMEHTHI
MPSAMOYTOJIBHOTO TPEYTOJIBHUKA («PeIIeHHe IPSAMOYTOIBHBIX TPEYTOIBHUKOBY). HaxomuTs (¢ momorpio
KaJbKYJIATOPA) [UTMHBI ¥ YTIIBI 7SI HeTaOIMYHBIX 3HAYCHUI
[Tome30BaTbes hopMyIaMu IPUBEICHUS H OCHOBHBIM TPUTOHOMETPUIECKUM TOXKIECTBOM IS
HaXOKIACHUS COOTHOLICHUH MEXAY TPUTOHOMETPHUYECKIMH BETHIHMHAMHU
Hcnonp30BaTs TEOpEMBI CHHYCOB M KOCHHYCOB JJISI HAXOXK/ICHHSI PA3INYHBIX 3JIEMEHTOB TPEYTOJIFHIKA
(«peteHre TPEYTOJIBHUKOBY ), IPUMEHSTh UX MPH PEIICHUU TEOMETPUICCKHX 3a1a9
Brnanets mouaTHsiMU 1peoOpa3oBaHus 000N, COOTBETCTBEHHBIX JJIEMEHTOB IOJI00HBIX GUTYD.
[Tonp30BaThCs CBOMCTBAMU 110]100MsI TPOU3BOJIBHBIX (DPUTYP, YMETh BEIYUCIATH [UIMHBI U HAXOAUTD YTIIBI Y



6.5

6.6

6.7

6.8

6.9
6.10

Kon

1.3
1.4

2.1
2.2
23
24

2.5
2.6
2.7
2.8
2.9
2.10
2.11
2.12
2.13
2.14
2.15
2.16

3.1

3.2
33

34

4.1

42
43
4.4

no00HBIX (uryp. [IpuMeHsATs CBOHCTBA MOJO0MS B MPAKTUYCCKUX 3a/1a4aX. YMETh IPUBOIUTH IPUMEPEI
MOJJOOHBIX (DUTYD B OKPYIKAIOIIEM MHPE

[Tome30BaThCs TEOpEMaMH O IPOU3BEICHUN OTPE3KOB XOPJI, O IPOU3BEACHHUH OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeIbHOU

[Tome30BaThCsl BEKTOPAMH, IIOHAMATh X T€OMETPUISCKUN M (PU3HIESCKUA CMBICI, IPIMEHATH HX B
peIIeHNH TeOMETPHYECKIX U (pr3ndeckux 3a1ad. [IpuMeHs T CKaIIpHOE IPON3BECHHE BEKTOPOB IS
HaXOKACHUS JIJIMH U YTIIOB

ITone30BaThCs METOIOM KOOPAWHAT HA TIOCKOCTH, IPUMEHATH €TO B PEIICHUN TEOMETPUICCKUAX U
MPAaKTUYECKUX 3a/a4

Bnagets MOHATHAMY NPABUILHOTO MHOTOYTOJBHUKA, JTMHBI OKPY)KHOCTH, JUTMHBI TYTU OKPYKHOCTH U
paZMaHHOI MEpPHI yIiia, YMETh BBIYHCIISITE TUIONIAlb Kpyra U ero 4acteil. [[puMeHsITh NoTyYeHHBIC YMEHHUS
B MPAKTUYCCKUX 33]auax

HaxomuTh ocH WK IICHTPBI CHMMETPUH QUTYD, IPUMCHSTh ABHKCHHUS TUIOCKOCTH B MPOCTCUIINX CITyYasx
IIprMeHATh MOTyYCHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEMATUICCKUE MOJICITH IS 33]1a4 PEalbHOM
JKU3HH U TIPOBOANTE COOTBETCTBYIOIINE BEIUHICIICHUS C IPIMEHEHHEM TIOA00HS U TPUTOHOMETPHYECKIX
(byHKINi (TONB3YSICh, T/Ie HEOOXO0IUMO, KATBKYJIATOPOM)

IIpoBepsiemMble 3J1€eMeHTHI COIePKAHMS

IIpoBepsieMblii 31eMeHT CO/IeP:KAHUS
UYucna 1 BBIYHCICHUS
ParonansHble YnciIa, HppannoHAIbHbIEC YNCIIa, KOHEYHBIC H OECKOHEUHBIE AECATHIHBIE ApoOH
MHOKeCTBO AEHCTBUTEIBHBIX YHCENl, NEHCTBUTEbHbIC YHCIIa KaK OECKOHEUHbIE JIeCATHYHbIe Apoou. B3anmHo
OJIHO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM JIEHCTBUTEIIBHBIX YUCEI U KOOPAUHATHON IIPSIMOM.
CpaBHeHHUE IeHICTBUTENIBHBIX YHCET
Apudmernueckue NeHCTBUS C 1eHCTBUTEILHBIMH YUCIIAMU
W3mepenusi, npuOiImxeHus, oeHKU. PazMepbl 0OObEKTOB OKPYIKarOLEr0 MUpPA, JUTMTEIBHOCTH ITPOIIECCOB B
okpy>katomeM mupe. [IpubnmxeHHoe 3HaYeHHe BeJTMYNHBI, TOUHOCTh NpHOMKkeHua. OKpyTIeHne Yucel.
IIpukuaka U oLieHKa Pe3ynbTaTOB BEIYUCICHUN
YpaBHEHUs K HEPAaBEHCTBA
YpaBHEHUS C OJTHON TIEpEeMEHHOMN
JIuneitnoe ypaBHeHue. PelieHue ypaBHEHHM, CBOASIILUXCS K JIMHEHHBIM
KBanparnoe ypaBHeHue. Perienue ypaBHeHUH, CBOASIIUXCS K KBaAPaTHBIM
bukBanpatHoe ypaBHeHue. [IpuMeps! pelieHns ypaBHEHHI TPETbE U YETBEPTOHN CTENEHEN pa3IOKEHUEM Ha
MHOXHTENH
Pemenne 1po6HO-paniMOHAIBHBIX YpaBHEHUI
CucteMbl ypaBHEHUH
YpaBHeHUE ¢ [BYMsI IEPEMEHHBIMH H €ro rpaduk
Pewenue cucreM AByX JIMHEHHBIX YPAaBHEHU € ABYMsI IEPEMEHHBIMU
Pewenue cucreM AByX ypaBHEHUIL, OJIHO U3 KOTOPBIX JIMHEMHOE, a JPyroe — BTOPOH CTEIIEHU
I'padmaeckast nHTEpIIpETALNS CUCTEMBI YPAaBHEHUH C IBYMSI IEpEMEHHBIMA
Pemenne TeKCTOBBIX 33/1a4 aJIreOpandeckuM CrocoboM
UYucnoBsle HEpaBEHCTBA U HX CBOICTBA
Pewienue nuHERHBIX HEPABEHCTB C OJHOM NEPEMEHHOM
Pewenue cucreM TMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHON
KBanpaTHbIe HepaBeHCTBa
I'padmueckas MHTEpHpETALS HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMSI IEPEMEHHBIMU
DOyHKIUA
Ksanparuanas ¢yHkius, ee rpaduk u cpoiictsa. Ilapabosa, KOOpAMHATHI BEPIIMHBI TapaboIIbl, 0Cb CAMMETPHI
napaboJIbt
I'paduxu pynkumii y = kx, y =kx + b u ux cBoiictBa

!
y=—_y=x
I'padukn Gpynxuni, X U MX CBOMCTBa

—Jx p=ix

I'paduku GyHKIHIA, Y i
YucnoBsle NOCIEN0BATENLHOCTH
Omnpenenenne U criocoObl 3a/IaHNs YUCIOBBIX MOCJIEI0BATEIILHOCTEH. 3a1aHue TI0CIEI0BATEILHOCTH
peKyppeHTHO hopmyioii u GpopMynoit n-ro wieHa

Apupmernueckas nporpeccus. @opMyIIsl n-ro WieHa apupMETHIECKOH IPOrPECCHH, CYMMBI IIEPBBIX N YICHOB
T'eomerpuueckas nporpeccus. @opMyIbl n-ro 4ieHa reOMETPUYECKOM IPOTrPECCUU, CYMMBI IIEPBBIX N YIEHOB
N306pakeHne WieHOB apu(METHIECKON 1 T€OMETPHIECKON IPOTrPECCHi TOUKaMH Ha KOOPIUHATHON

H UX CBOMCTBa



II0CKOCTH. JIMHEMHBIN 1 SKCTIOHEHIIHAIBHBIN POCT

4.5 CrnoxXHbIe TPOLEHTHI

5 BeposTHOCTD 1 cTaTuCTHKA

5.1 [IpencraBneHne JaHHBIX B BHJE TaONUII, AUArpamMm, rpa(ukoB, HHTEPIPETAHs JaHHBIX. YTEHUE U TOCTPOCHHE
Ta0nuI, AUarpaMm, rpauKoB MO PeaIbHBIM JaHHBIM

5.2 ITepecTaHoBKM U (haKTOpHAI

53 CoueTaHus ¥ YUCIIO COYECTAHUI

5.4 Tpeyronpauk [Tackans. Pemenne 3amad ¢ HCMOIb30BaHNEM KOMOWHATOPHUKH

5.5 I'eomeTpuueckast BeposTHOCT. CiydaiiHbIH BBIOOP TOUKM U3 (DPUTYPHI HA INIOCKOCTH, U3 OTPE3Ka U U3 IyTH
OKPY>KHOCTH

5.6 Wcneitanue. Yenex u Heygada. Cepust UCIIBITAaHUM 0 IEPBOTO ycexa

5.7 Cepus ucnbiTannii bepaymm. BepositHocTr coObITHil B cepun ucibiTannit bepHymu

5.8 CrnydJaiiHas BeIMUMHA U pacHpesiesieHUe BepOsITHOCTEH

5.9 MatemMaTtnueckoe oxxunaHue u aucnepcus. [Ipumepsl MaTeMaTHUeCKOro 0KUAAHUS KaK TEOPETHUECKOrO

CpEIHETo 3HAYCHHS BETNIHHBI

5.10 MaremaTrndeckoe OKUAAHNE U AUCTICPCHUS CIYYaHON BETMYMHBI «9UCIIO YCIIEXOB B CEPUH UCTIBITAHUN
Bepnaymmm»

5.11 [Monsarue o 3akoHe OompImUX yHceld. Mi3MepeHne BeposTHOCTEH ¢ IIOMOIIBI0 9acToT. Poib 1 3HaUeHNe 3aKoHa
OOJIBIINX YHCEN B MPUPOC U OOIIECTBE

6 T'eomerpus

6.1 Cunyc, KocuHyc, TaHTeHC yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOpMyIIBI
MMPpUBCACHUA

6.2 Pemenune tpeyronbHUKOB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PelieHre npakTH4eckux 3a1a4 ¢
UCIIOJIb30BAaHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB

6.3 IIpeobpazoBanue moao6ust. [1o1001e COOTBETCTBEHHBIX 3JICMCHTOB

6.4 Teopema 0 MPOU3BEICHUN OTPE3KOB XOP/, TEOPEMBI O IIPOU3BEICHUN OTPE3KOB CEKYIIHNX, TEOpEMa O KBaapare
KacaTelnbHON

6.5 Bekrop, nnuHa (MOAyIb) BEKTOPA, COHANPABICHHBIC BEKTOPHI, IPOTHUBOIIOIOKHO HAIIPaBJICHHBIE BEKTOPHI,

KOJUIMHCAPHOCTD BEKTOPOB, PABEHCTBO BECKTOPOB, OINICPAINU HAA BEKTOPAMU. Pazmoxenne BCKTOpPA IO ABYM
HCKOJUIMHCAPHBIM BEKTOPaM

6.6 Koopaunats! Bektopa. CkansgpHoe Ipou3BeIeHIE BEKTOPOB, IPUMEHEHUE [T HAXOKICHUS AIMH U YIIIOB

6.7 JlexapTOBbI KOOPAMHATEI HA IUIOCKOCTH. Y PaBHEHUS NIPSIMOM U OKPY>KHOCTH B KOOPAMHATaX, IEPECEUCHUE
OKPYKHOCTEH M NPSAMBIX. MeTOoA KOOpAUHAT U €r0 IIPUMEHEHUE

6.8 [IpaBuIbHBIE MHOTOYTOJIEHUKH

6.9 Jnuna oxpyxkHocTu. I'pagycHas ¥ paiuaHHas Mepa yria, BBIYUCIEHUE JUIMH YT OKPY>KHOCTEH

6.10  ITlmomaaw Kpyra, CEKTOpa, CErMEHTa
6.11  JIBWwkeHHMs IIIOCKOCTH ¥ BHYTPEHHUE CUMMETpuH GUryp (31eMeHTapHble peacraBieHus). [lapamnenbHblii
neperoc. [Tosopor

NEPEYEHDb (KOAN®UKATOP) IPOBEPSIEMBIX TPEBOBAHUI K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHON
MPOT'PAMMBI OCHOBHOT'O OBIIIET'O OBPA3BOBAHUS
3JIEMEHTOB COJIEPKAHUSI IO MATEMATHUKE

Jlia mpoBesieHHs OCHOBHOT'O TOCYJapCTBEHHOTO SK3aMEHa M0 MareMaTHke (nanee —
OI'D no maremaTuke) UCIOb3yeTcs MepeueHb (KOIU(PUKATOP) MPOBEPSEeMbIX TpeOOBaHHHA K
pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHOW MpOrpamMMbl OCHOBHOIO OOIIEro
00pa30BaHMs U DIIEMEHTOB COJIEPIKAHMUSL.

IIposepsiembie Ha OI'D o MaTeMaTHKe TPeOOBAHUSA K pPe3y/1bTaTaM OCBOCHHS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOT'O 00111€r0o 00pa3oBaHus

Kon IIpoBepsiemble TpedOBaHMsI K NMPeAMETHBIM Pe3yJibTaTaM 0CBOEHHUsI OCHOBHOM 00pa3oBaTeILHOI
NpoBepsieMoro NporpaMMbl OCHOBHOTI'0 00111ero oopa3oBanus Ha ocHoBe PI'OC
TpeOOBaHUS
1 YMeHue oneprupoBaTh MOHATHSMH: MHOXKECTBO, TIOIMHOXKECTBO, ONEPAIIN HAJ MHOKECTBAMH;

YMEHHUE ONEPUPOBATh NOHATHAMU: Tpad, CBA3HBII Ipad), 1epeBo, UKL, IPUMEHITh UX IPH PEIIEHUH
3aj1a4; yMEHHE MCIO0JIb30BaTh rpaiueckoe MpeICTaBIeHne MHOXKECTB JJIsl OTIMCAHUS PealbHBIX
IIPOLIECCOB U SIBJICHUH, IPH PELICHUH 33/1a4 U3 JIPYTUX YYEOHBIX IPEAMETOB
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11

12

13

YMeHue onepupoBaTh NOHATUSME: ONPEAEICHUE, aKCHOMa, TEOpeMa, J0Ka3aTeIbCTBO; YMEHHUE
pacIio3HaBaTh UCTHHHBIE U JIOXKHBIE BHICKA3bIBAHMUS, IPUBOJUTE IPUMEPHI M KOHTPIIPUMEPHI, CTPOUTD
BBICKA3bIBaHMS ¥ OTPHULIAHNS BBICKAa3bIBAHUI

YMeHHe oneprupoBaTh NOHATHAME: HATYpaJIbHOE YHCIIO, IIPOCTOE U COCTABHOE YUCIIO, IETUMOCTh
HaTypaJlbHbIX YUCEIN, IPU3HAKU JETUMOCTH, [IETI0€ YHCII0, MOYJb YUCIa, OOBIKHOBEHHAS APOOb U
JecATHIHAs Ipo0b, CTAHAAPTHBIN BU YNCIIA, PALIMOHAIBHOE YUCIIO0, HPPALHOHATIBHOE YHCIIO,
apuQMeTHIecKnii KBaJpaTHBIN KOPEHb; YMEHHE BBITOJIHIT ACHCTBUS C YUCIAMU, CPAaBHUBATH U
YHOPSAAOYMBATE YUCIA, IPEICTABIATH YHCIA HA KOOPAWHATHON MPSIMOH, OKPYTJIATh YHCIIA; YMEHHUE
Jie7IaTh MPUKUAKY U OLEHKY pe3yJIbTaTa BEIYUCICHUI

YMeHHe onepupoBaTh MOHSITHUSAMHE: CTEIIEHB C IEBIM [TOKa3aTelIeM, apu(h)METHIECKIH KBaApaTHBIA
KOpEeHb, MHOTOYJICH, anredpandeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO ¢ KOPHEM HaTypallbHOH CTEIICHH
OoJbIIIe eAMHUIIBI; YMEHHE BHITIOIHATH pacyeTsl Mo Gopmynam, mpeodpa3oBaHus HENbIX, IPOOHO-
pannoHaIbHBIX BBIPRKCHHUI W BBIPAXKEHUN C KOPHIMH, Pa3JI0KEHHE MHOTOWICHA HA MHOKUTEIH, B
TOM YHCIIE C HCHONB30BaHUEM (DOPMYJI pa3HOCTH KBaJPATOB M KBaJApaTa CyMMBI H Pa3HOCTH

YMeHHe onepupoBaTh MOHSITHSIMHE: YHCIOBOE PABEHCTBO, YPaBHEHHUE C OJHOMN NEPEMEHHOH, YHCIIOBOE
HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM; YMEHUE PELLATh JIMHEHHBIC U KBaPATHBIC YPABHECHMU,
JIpOOHO-pallMOHAJIbHBIC YPaBHEHHUS C OJJHOM NIEPEMEHHON, CUCTEMBI JIBYX JIMHEHHBIX ypaBHEHHH,
JIMHEHHEIC HECPABCHCTBA U UX CUCTEMbI, KBa/IpATHLIC U )lpO6HO-paHI/IOHaHI)HI)IC HCPABCHCTBA C OI[HOﬁ
HepeMeHHOﬁ, B TOM YHMCJIC IPU PEIICHNUHU 3a4a4 U3 APYTUX NPCAMETOB U MPAKTUYCCKUX 3a/ia4; YMCHUE
HCTIOJIb30BaTh KOOPMHATHYIO IPSMYIO U KOOPIUHATHYIO TUIOCKOCTh JISI H300PaXKCHHS PEIICHHIA
YpaBHEHH, HEPABECHCTB U CHCTEM

YMeHue onepupoBaTh NOHATHAME: GYHKIHSA, rpaduK QyHKINH, HyIH QyHKINH, TPOMEXKYTKH
3HAKOIIOCTOSTHCTBA, IPOMEKYTKH BO3PACTAHUS, YObIBaHMU, HANOOJIbIIICE M HANMEHBIIIEE 3HAUCHNUS
(GYHKIMH; YMEHHE ONIEpUPOBAThH MOHATHAMHE: MpsMast IPOIIOPIIMOHAIBHOCTD, TMHEHHAS QyHKIN,
KBazpaTudHast (PyHKIHs, 0OpaTHas MpONOPIHOHAILHOCTE, Tapadoiia, runep0oia; yMeHHe CTPOUTh
rpadukn QyHKINH, UCTIONB30BaTh Tpa(uKy U1 ONpeieIeH s CBOMCTB MPOIIECCOB M 3aBUCHMOCTEH,
JUTA pEeIICHU 3a/1av U3 ApYTUX y‘IC6HLIX peaAMETOB U peaHLHOﬁ JKU3HU; YMCHHUEC BbIpAKATh
(dhopMyamMu 3aBUCHMOCTH MEXKIY BEITUIMHAMHI

YmMmenue OICPUPOBATH MOHATUAMMU: MMOCIICTOBATCIBHOCTD, apI/I(I)MeTI/ILIeCKaH " reoOMETprICCKas
MPOrPECCHH; YMEHHE HCII0Ib30BaTh CBOMCTBA MOCIEA0BATENLHOCTEH, (DOPMYJIBI CYMMBI U 001IEero
YJIeHa MTPU PEUICHMH 3a/1a4, B TOM YHUCIIE 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB U PEaTbHOM KU3HU
YMmenue peuaTth 3aJa41 pasHbIX TUIIOB (B TOM YUCJIC Ha MPOUECHTHI, 10JIU U 4aCTHU, IBUKCHUEC, pa60Ty,
LIEHy TOBAapOB U CTOMMOCTD TIOKYIIOK U YCIIYT, HAJOTH, 331a4H 13 001acTH YIpaBJICHHUS JINIHBIMH U
CeMEeHHbIMU (pMHAHCAMM); YMEHHE COCTABIISITh BEIPAKEHNUS, ypaBHEHHS, HEPABEHCTBA U CUCTEMBI 110
YCIIOBHIO 3aJja4H, HCCIIEA0BATH MOJyYEHHOE PELIeHNe U OIIEHUBATH ITPABI0NO000HOCTD TIOIyYeHHBIX
Ppe3yIIbTaToB

YMeHue onepupoBaTh NOHATHAME: (GUTYpa, TOUKa, OTPE3OK, IpsAMas, JIyd, JIOMaHasi, yrod,
MHOTOYTOJIFHUK, TPEYTOJIBHHK, PABHOOEPEHHBII U PaBHOCTOPOHHUH TPEYTOIbHUKH, IPSIMOYTOIbHBINA
TPEYTroNbHUK, MEJIaHa, OUCCEKTPHCA U BHICOTA TPEYTOJIBHUKA, YETHIPEXYTOIBHIK, MapajlIeIorpaMM,
poMO, MPSIMOYTOJIBHUK, KBaAPAT, TPAelHs; OKPYKHOCTh, KPYT, KacaTeJIbHas; 3HAKOMCTBO C
MIPOCTPAHCTBEHHBIMH (DUTYpaMU; YMEHHE PelaTh 3a7ayy, B TOM YHCIIC U3 MOBCEIHCBHON JXKU3HH, HA
HaXO0XKJCHUE TeOMETPUIECKHUX BEJIMUNH C MPUMEHEHNEM U3YUYEeHHBIX CBOMCTB GUryp u hakToB
YMeHue onepupoBaTh MOHATUSMH: PABEHCTBO (DUIYpP, PABEHCTBO TPEYrOJIbHUKOB; IAPaIEIbHOCTh U
MIePIEeHANKYISIPHOCTD IPSIMBIX, YTOJI MEXIY NMPSIMBIMH, IEPIICHANKYJISIP, HAKJIOHHAS, IIPOSKIIHS,
nogo6ue Guryp, moJoOHbIE TPEYTrOIBHUKH, CAMMETPHSI OTHOCHTEIHHO TOUYKH U MPSIMON; YMEHHUE
pacIio3HaBaTh paBEeHCTBO, CHMMETPHIO U 1o1001e GUryp, napamieabHOCTh U IEPICHIUKYIIPHOCTh
IPSIMBIX B OKPYXKAIOIEM MUPE

YMeHue onepupoBaTh MOHATHSMHU: JJIMHA, PACCTOSIHUE, YToJI (BEIMYMHA yTIIa, CHHYC U KOCHHYC yIia
TpeyTroJbHUKA), IUIONIa/(b; YMEHHE OLIEHUBATh pa3Mephl IIPEIMETOB 1 00BEKTOB B OKPY’KalOIEM MHPE;
YMCHHUEC NIPUMCHATH q)OpMyJ'H)I MEPUMETPA U TIIOUIa TN MHOTOYTOJIBHUKOB, TUJIMHBI OKPYKHOCTHU U
IUTOINAAN KPyTa, 00beMa MPSMOYTOJIFHOTO apaJlUIesIeuIe1a; YMEHHE PUMEHITh IPU3HAKA
paBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CYMME YTJIOB TPEYroibHHKA, TeopeMy [Iudaropa,
TPUTOHOMETPUICCKHUE COOTHOMICHUSA JJIA BBIYHUCIICHUA JIJINH, paCCTOﬂHI/Iﬁ, nnomaﬂeﬁ

YMmenne n300paxars mIocKue QUTYpHl U BX KOMOMHAIINH, IPOCTPAHCTBEHHBIE (DUTYPHI OT PYKH, C
TIOMOIIBIO YEPTEIKHBIX MHCTPYMECHTOB U DJICKTPOHHBIX CPEACTB IO TEKCTOBOMY HJIM CUMBOJIBHOMY
ONHCAHUIO

YMeHue onepupoBaTh NOHATUSMU: MIPSIMOYTOIbHAs CUCTEMa KOOPAUHAT; KOOPAUHATHI TOUKH, BEKTOD,
CyMMa BEKTOPOB, IPOU3BECHHE BEKTOPA Ha YUCIIO, CKAIPHOE IPOU3BEJCHUE BEKTOPOB; yMEHUE
HCIONb30BaTh BEKTOPHI U KOOPIUHATHI JJIs IIPEACTABICHUS JaHHBIX U pEeIeHHs 3aJa4, B TOM YHCIe U3
JPYTUX y4eOHBIX IPEIMETOB U PeaIbHON KU3HU



14 YMeHue onepupoBaTh NOHATUSMH: CTOJIONKOBBIC U KPYTOBBIC THarpaMMbl, TaOJIHIIbI, CpEIHEe
apudmMeTHyeckoe, MeinaHa, HauOoJblIee U HaMMEHbIIIee 3HAYCHUsI, pa3Max YUCIOBOr0 HabOpa;
YMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH U MPEOOPa30BBIBATH HH(OPMAIIHIO, IPEICTABICHHYIO B
TabNMIaxX ¥ Ha AWarpaMMax, OTPaKarollyl0 CBOHCTBA M XapaKTEPUCTUKH PEATBHBIX IPOIIECCOB U
SIBIICHUI{; yMEHHE PAcllO3HABATh M3MEHUNBBIC BETNIHNHBI B OKPY’KAfOIIEM MHPE

15 YMeHne onepupoBaTh MOHATUSIMHE: CITyY9aiHBIN OMBIT (CITy9IalfHBIN SKCIIEPUMEHT), dJIeMEHTapHOe
coObITHE (RIIEMEHTAPHBIA UCXO/T) CIYYaifHOTO OIIBITa, CIyJaifHOEe COOBITHE, BEPOSTHOCT COOBITHS;
YMEHHUE HAXOANUTH BEPOSITHOCTH CIIyJalHBIX COOBITHIH B ONBITAX C PABHOBO3MOKHBIMHU
9JIEMEHTAPHBIMHU COOBITHSAMH; YMEHHE PellaTh 33/1a4d METOA0M OpraHH30BaHHOTO repedopa 1 ¢
UCIIOJIb30BAaHUEM ITPABUIIA YMHOXKCHHUS; YMEHUE OLIEHUBATh BEPOSITHOCTH PEasIbHBIX COOBITHH U
SIBJICHUH, TIOHUMATh POJIb MPAKTHYECKU JTOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHI B OKPYKAIOIIEM
MUpE U B XXM3HU; 3HAKOMCTBO C MOHSITHEM HE3aBHCUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIINX
YHCEJl ¥ €r0 POJIbIO B MAaCCOBBIX SIBJICHUSX

16 YMeHue BIOMpATh MOIXOAIINHA U3YYEHHBIH METOJ ISl PEIICHHs 3a/1a4H, IPUBOAUTH IPUMEPHI
MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B IPUPOE U KHU3HHU, PACIIO3HABATH NTPOSIBICHNAE 3aKOHOB
MaTEMaTHKH B HCKYCCTBE, OMICHIBATH OTJEIbHBIC BHIAAIOIINECS PE3yIbTATHI, OIyUCHHBIE B X0
Pa3BUTHS MaTEMaTHUKHU KaK HaAyKH, IPUBOANUTH IPUMEPHI MATEMaTHIECKUX OTKPBITHH U NX aBTOPOB B
OTEYECTBEHHOH M BCEMHPHOH UCTOPHU

HepequL IJIEMECHTOB COACPKaAHUA, IIPOBECPACMBIX Ha OI'D mo maremMaTuke

Kon IIpoBepsieMBblii 3JIeMEHT CO/IePKAHUS

1 Uucna v BBIYUCIICHUSA

1.1 HartypanbHble u niensie yucina. [IpusHaku JeTUMOCTH HENbIX Yucel

1.2 OOBIKHOBEHHBIE U JIECATHYHbIE IPOOH, TPOIIEHTHI, OECKOHEUHBIC IEPHOANIECKUE IPOOH

1.3 PannonanpHele yncna. ApupmMeTHueckre onepauuy ¢ paluoHATBHBIMU YUCIIaMU

1.4 JelicTBuTenbHbIe uncia. ApudMeTHIecKue oneparuy ¢ AeHCTBUTEIbHBIMU YHCIaAMHU

1.5 ITpubnuxeHHBIE BRIYMCICHUS, IPaBUJIa OKPYTJICHUS, IPUKUAKA U OLICHKA pe3yJIbTaTa BIYUCICHUN

2 Anrebpanueckue BhIpaXKEeHUS

2.1 BykBeHHbIE BBIpaXEeHUS (BBIPAXKECHUS C IEPEMEHHBIMH)

2.2 CreneHs ¢ 1eqbIM nokaszarenaeM. CTeneHb ¢ palloOHaIbHBIM NoKa3areneM. CBoMCTBa cTENEH!

2.3 MHoroueHsl

2.4 Anrebpandeckas 1pooOb

2.5 Apudmernueckuii KOpeHb HATYPAIBHOW cTeTieHH. J{eWcTBHS ¢ apu(hMETHISCKIMA KOPHSIMH HATYPaIbHOM
CTETNeHN

3 YpaBHEHUS U HEPABEHCTBA

3.1 Ienbie u 1pobHO-panMoHaIbHBIE YpaBHEHHUS. CHCTEMBI U COBOKYITHOCTH YPaBHEHHH

32 Lenpie 1 1poOHO-parroHaTbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB

33 Pemenne TekcTOBBIX 3a7a4

4 YucnoBsle NOCIEI0BAaTEIFHOCTH

4.1 ITocnenoBaTeILHOCTH, CIOCOOBI 3aJaHUSI IOCIIEJOBATEILHOCTEMH

4.2 Apudmernueckas u reomeTprueckas nporpeccun. @opmyia CI0XKHBIX MPOIEHTOB

5 OYyHKIUH

5.1 OyHkIus, cnocoOsl 3aganus GyHknud. ['paduk pyHknun. OOIacTh onpeneeHus 1 MHOXECTBO 3HAYCHUN

¢ynkun. Hymu ¢pynkium. [IpomexyTku 3HaKonocTostHeTBa. [IpoMexxyTKn MOHOTOHHOCTH (DYHKIUH.
MaxkcumyMmbl 1 MUHUMYMBI QyHKIuN. Hanbosnbiee 1 HauMeHblee 3Ha4eHNe QYHKIIMH Ha IPOMEXYTKE

6 KoopaunaTs! Ha nIpsMOH U IIIOCKOCTH
6.1 KoopaunaTtraas npsimas

6.2 JlexapTOBBI KOOPAMHATHI HA TUIOCKOCTH
7 T'eomerpus

7.1 I'eomerprueckue GUTYPHI 1 UX CBOWCTBA
7.2 TpeyronsHHK

73 MHOTrOyTONEHUKI

7.4 OKpyHOCTb U KPYyT

7.5 W3MmepeHne reoMeTpu4ecKuX BENTHUYHH
7.6 Bexrops! Ha mockocTH

8 BeposarHOCTb 1 CTaTUCTHKA

8.1 OmnucartellbHas CTATHCTHUKA



8.2
8.3
8.4
8.5

BepositHoCT
KombunaTopuka
MHoxecTBa
I'padsr
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