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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sIBISIETCS OJJHUM U3 OMOPHBIX KypPCOB OCHOBHOTO 00I111eTO 00pa30BaHUs:
OHa o0ecreunBaeT U3y4eHUE APYTUX JUCHUIUIUH, KaK €CTeCTBEHHO-HAYYHOTO, TaK U
T'YMaHUTAPHOTO ITUKIIOB, €€ OCBOECHUE HEOOXOAMMO JIJIsl MPOJAOTIKEHUS 00pa30BaHUs U
B TMOBCEIHEBHOW >XM3HM. Pa3BuTHe y OOy4alOIIMXCS HAay4YHBIX IPEACTAaBICHUU O
MPOUCXOXKIECHUU M CYIIHOCTH aireOpandeckux aOCTpakiuii, crocode OTpaKeHUs
MaTeMaTU4YeCKONM HayKOW SIBJICHUN M TPOLIECCOB B MPHUPOAE U OOIIECTBE, POJIH
MaTeMaTHYE€CKOTO MOCIUPOBAHUS B HAYYHOM MTO3HAHHUH U B MPAKTUKE CIIOCOOCTBYET
dbopMUpPOBaHUIO HAYYHOT'O MUPOBO33PEHUS U KQUECTB MBIILICHUS, HEOOXOAUMBIX JIJIS
aJlanTalu B COBpeMeHHOM g poBoM ob1iecTBe. M3yuenue anredpsl odbecrieunBaet
pa3BUTHE yMEHUs HaOJI0JaTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT
KPUTUYHOCTH MBIIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NeUCTBUST M BBIBOABI, (popMymnupoBaTh yTBepxkacHUsA. OcCBoeHHE Kypca aireOpbl
obecrieurBaeT pa3BUTHE JIOTHUYECKOTO MBIIUICHHUS O0YYarOIIUXCs: OHU HUCTOJb3YIOT
JNEyKTUBHBIC W WHIYKTUBHBIE pacCyXACHHUs, OO0OOIIEeHWE U KOHKPETU3AIUIO,
abctparupoBanne u ananoruto. OOyueHue anreOpe MpesarnosaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOSITEIILHON JEATENHHOCTH OOYYaIOIIMXCS, TTOITOMY CaMOCTOATEIbHOE
pelIeHue 3a7a4 ABISeTCs peaju3aluen 1esaTeIbHOCTHOTO MPUHIUIA 00 yYeHHUS.

B ctpykType mporpammel yueOHOTro Kypca «Anredpay» Ajis OCHOBHOTO OOIIETO
o0pa30oBaHHs OCHOBHOE€ MECTO 3aHHMAIOT COJEP)KATEIbHO-METOIMYECKUE JIMHUU:
«Yucna W BBIYUCIHCHUS», «AJreOpanveckue BBIPAKEHUA», «YpaBHEHHS U
HEpPABCHCTBa», «@yHKIMW». Kaxmas u3 3TUX COAepKATEIbHO-METOIUYECKUX JIMHUN
Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUYECHUS Kypca, B3aUMOJACICTBYS C APYTUMH
ero JuMHUAMH. B Xoze wu3yueHuss ydeOHOTO Kypca OOYydYaroIUMCS TMPUXOIUTCS
JIOTUYECKHU PacCykIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3U C
STUM B TIPOrpaMMy Y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKHW, TPEACTAaBICHHbBIE BO BCEX OCHOBHBIX pa3/ieliaX MaTeMaTUYECKOro
oOpa3oBaHUsS W  CHOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYarOITUMHUCS ~ OCHOB
YHUBEpPCAJIBHOTO MaTeMaTU4YecKoro s3bika. ColepkaTeabHO U CTPYKTYpHOM
OCOOCHHOCTBIO YYEeOHOTO Kypca «AnreOpa» SBISETCA €ro WHTErPUPOBAHHBIN
XapaKkTep.

Coneprxanue TMHUU «Hucaa U BEIYUCICHUS CIIY>KUT OCHOBOM ISl TaJIbHEHIIIETO
M3Y4YCHUS MAaTEMATHUKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOUIUXCSI JIOTHYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHS TIOJIb30BATHCS QITOPUTMaMHU, a TaKKe
MPUOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOJUMBIX JJIsI TIOBCETHEBHOM KU3HHU.
Pa3Butre mOHSATHUS O YUCJIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHHUs CBSI3aHO C
palMOHATILHBIMU U UPPALIMOHAIBHBIMU YUCIAMU, (POPMHUPOBAHUEM MPECTABICHUIH O



JNEUCTBUTEIBHOM YHCJE. 3aBEpLICHUE OCBOCHMS YHMCIOBOM JIMHUM OTHECEHO K
cpeaHeMy o01eMy 00pa3oBaHUIO.

CopepxaHue IByX anreOpanyecKkux JUHUNA — «ANreOpandeckue BhIpaXXeHUs» 1
«YpaBHEHHsSI U HEPABEHCTBAa» CHOCOOCTBYET (HOPMHUPOBAHHMIO Y OOyYarOIUXCS
MaTeMaTUYecKOro amnmapaTta, HeoOXOJMMOIo JJIsi pEIIeHMs 3aJady MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHus Y4eOHBI MaTepuan TPYNIUPYETCS BOKPYT PALMOHAIBHBIX
BBIpKEHUN. AJredpa AEMOHCTPUPYET 3HAUEHHME MAaTEeMaTUKH Kak s3bIKa s
MOCTPOEHUSI MAaTEMAaTHUYECKUX MOJIeNIeH, OMMCAaHUs IPOLECCOB U SIBICHUN peaTbHOTO
mupa. B 3amaum oOydenuss anreOpe BXOIAT TakKe JajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO MBIILIEHUS, HEOOXOIUMOI0, B YaCTHOCTH, JUIsl OCBOCHHS Kypca
uHDOpMATUKK, W  OBJAJEHHWE  HaBBIKAMHU  JICNYKTUBHBIX  PACCYXICHUHU.
[IpeoGpa3zoBanrue CUMBOJBHBIX (OPM CHOCOOCTBYET pa3BUTHUIO BOOOpPAKEHUS,
CIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copnepxanve (yHKIMOHAIBHO-TPAPUUECKON JTUHUU HAIEJIEHO Ha IMOJIy4YeHUe
oOy4JaromuMHCs 3HAaHUN 0 QYHKIMAX KaK BaKHEHIIed MaTeMaTU4YeCKON MOAeNH 1Jis
ONMMCAHMSI M HCCIEIOBAHUSI Pa3HOOOPa3HBIX TMPOIECCOB M SBJICHUW B MPUPOIE U
oOmectBe. M3ydyenune martepuana criocoOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS YMEHHS
UCIIOJIb30BaTh Pa3IMYHbIC BbIPA3UTEIbHbIE CPE/ICTBA SI3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMUECKHE, Tpaduueckre, BHOCUT BKJIaJ B (OpPMUpOBAHHE NPEICTABICHUN O
POJIM MaTEMATUKU B Pa3BUTUU IIUBUIU3ALUUA U KYJIBTYPHI.

CornacHo yueOHOMY TUTaHy B 7-9 Kiaccax uzydaercst yueOHbIN Kypc « Anredopay,
KOTOPBIM BKJIIOYAET CIEAYyIOIMEe OCHOBHBIE pasfeibl coaepxkaHus: «Yucna u
BBIUUCTICHUS», «ANTeOpanyeckue BBIPAXKEHUS», «YPABHEHHS U HEPaBEHCTBAY,
«DyHKIHAW.

Ha m3ydenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kimacce —
102 4gaca (3 yaca B Henento), B 8 kinacce — 102 yaca (3 yaca B Heeno), B 9 kinacce —
102 yaca (3 yaca B HeZelIO).



COAEPKAHHUE YYEBHOI'O IPEIMETA

7 KIIACC

Yucia v BbIYMCICHUS

Jpo6u 0ObIKHOBEHHBIE U IECATUYHbBIE, IEPEX0]] OT OTHOM (hOPMBI 3anUcH Ipodeit
K gapyroi. IloHsiThe panvoHanbHOrO 4MCla, 3alUCh, CPABHEHUE, YIOPSIOYMBAHUE
pallMOHAIBHBIX Yuceld. ApudmeThyeckue NEUCTBUS C palMOHAIBHBIMU YHCIIAMHU.
Pemrenrie 3a1au u3 peanbHON MPAKTUKU HA YaCTH, HA IPOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelieM: OIpejaesieHne, mpeodpa3zoBaHue
BBIPOKCHUN HAa OCHOBE OMPEACIICHUS, 3alMUCh OOJbIINX 4yuced. [IporeHThl, 3anuch
IPOILICHTOB B BHJE APOOM U JpoOU B BUJE MPOICHTOB. Tpu OCHOBHBIC 3ajlayd Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IprMeHeHue MprU3HAKOB JICIUMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYpaIbHbIX
YHUCEN.

PeanbHple  3aBucMMoOCTM, B TOM  4YHCJIE€ mOpsMas W oOpaTHas
PONOPIIMOHATIBHOCTH.

AJire0panvecKne BbIPaKeHH s

IlepeMeHHbBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C NepeMeHHOW. JlomycTumbie
3HA4YEeHUs] NepeMeHHbIX. lIpencTraBieHne 3aBUCUMOCTH MEXAY BEJIMYMHAMHU B BUJIE
dopmyinbl. Beruncnenus no ¢opmynam. [IpeoGpazoBanne OyKBEHHBIX BBIPAKEHUM,
TOXXKJIECTBEHHO  paBHBIE BBIPAXKEHUS, TMpaBuWja MOpeoOpa3oBaHUsl CyMM U
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowrensl 1 MHOrowieHsl. CteneHb MHoOrowieHa. CiioKeHue, BbIYMTAHMHE,
YMHOKEHUE MHOTOWIEHOB. D@OpMyIIbl COKPAIIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBbI U
KBaApar pazHocTu. PopMmysna pa3HOCTU KBaApaTtoB. Pa3inokeHre MHOTOWICHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPeHb YypaBHEHHS, IMpaBWiIa NPeoOpa3oBaHUS ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeiiHOE ypaBHEHME C OJHOW IEPEMEHHOW, YHCIO KOPHEH JIMHEUHOTO
YpaBHEHHUSI, pellIeHUE JUHEHHbIX YpaBHEHUN. CoCTaBlIeHUE YPABHEHUN MO YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C TIOMOLIBI0 YPABHEHUMN.

JluneiitHOE ypaBHEHHE C ABYMS MEpPEeMEHHBIMH M ero rpaduk. Cucrema IBYX
JIMHEMHBIX YpPaBHEHUN C JBYMs II€pEMEHHBIMH. PelleHue cucreM ypaBHEHUU
criocoOoM moJicTaHOBKU. [IpuMepbl penieHus: TeKCTOBBIX 33]1a4 ¢ MOMOIIBI0 CUCTEM
YPaBHEHHM.

DyHKIUN



Koopaunara Toukn Ha mpssMoi. UHCIIOBBIE NMPOMEXYTKU. PaccTosHue Mexay
JIBYMsI TOYKaMHU KOOPAMHATHOM IIPAMOM.

[IpssmoyronbHas cuctema koopauHat, ocu OX u Oy. Abciucca 1 opiMHAaTa TOUYKH
Ha KOOpJAuHATHOU miuockocTy. [Ipumepsl rpagukoB, 3ajaHHbIX Gopmyaamu. YteHue
rpadukoB peanbHbIX 3aBUucuMocTel. [Tonsitue pynkuuu. ['paduk pynknuu. CoiicTBa
Gynkuuii. Jlunerinas Gyukuus, e€ rpaduk. I'padux dynkmuu y = |X|. I'paduyeckoe
pELICHUE JTUHEUHBIX YPABHEHUM U CUCTEM JIMHEUHBIX YPaBHEHUM.

8 KUIIACC

Yuciaa v BbIYMCICHUS

KBampaTtueiii kopeHbr u3 uwncia. [lonatue o0 wuppanvoHAaILHOM 4YHUCIE.
JlecaTuunble TPUOMDKEHUST UppallMoHANbHBIX yucen. CBoiicTBa apuMETHYECKUX
KBa/IPATHBIX KOPHEH U WX MIPUMEHEHHE K MPEeoOPa30BaHUIO YUCIIOBBIX BBIPAXKEHUN U
BBIUHCJIEHUSIM. J|eliCTBUTENIBHBIE YHCIIA.

Crenens ¢ uenbpIM NoKaszaTesneM u €€ cporictBa. CTaHapTHas 3aIllUCh YNCIA.

AJire0panvecKne BbIPaKeHH s

KBanparthslil TpEXUuiieH, pa3aoKeHUEe KBaAPATHOTO TPEXUJICHA HA MHOKHUTEH.

Anrebpanueckass ApoO6b. OCHOBHOE CBOWCTBO —aireOpandeckoil JpoOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHE, JIeJieHue anredpanueckux  JapoOeit.
PanronanbHbie BEIpaXKEHUS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢popMyia KOpHEH KBaJIpaTHOro ypaBHeHHs. Teopema
Buera. Pemienne ypaBHeHNH, CBOASAIIMXCS K JUHEMHBIM U KBaJApaTHbIM. [Ipocreimue
TpOOHO-pAIMOHANIBHBIE YPABHEHHS.

['paduueckass mHTEpIIpeTallusi ypaBHEHUN C JBYMS TEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPAaBHEHHUM C JBYMsI MNEpEeMEHHbIMU. [Ipumepsl penieHus cucrem
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBEeHCTBO ¢ OIHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DyHKIUMN

[Torsitne dynkmmu. O6IaCTh ONMpPENENECHUS W MHOKECTBO 3HAYCHUN (DYHKITUH.
CrocoOsb1 3amanus QyHKIIHA.

I'padux ¢yskmuu. Yrenune cBoiicTB ¢yHKiuu mo e€ rpaduky. I[Ipumepst
rpadukoB GYHKIIHNA, OTPAXKAIOMUX peaTbHbIC MPOIECCHI.

OYHKIHUHM, OINKCHIBAIOIIME MPSIMYI0 M OOpaTHYIO MPONOPUUOHATBHBIE
3aBrucuMocTH, uX rpadukn. Oyukuun Y = X2, ¥ = x3, y = VX, y=|x|. ['paduueckoe
pellIeHUE YPABHEHHUIN U CUCTEM YPABHCHUM.

6



9 KUIIACC

Yucaa v BbIYMCICHUS

PanvonanbHble 4yMcia, UppalMOHAIBHBIE YMCIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHbIE 1PpoOU. MHOXKECTBO JE€HCTBUTENBHBIX UACEN, NEHCTBUTEIbHBIC UHCIIA KaK
OECKOHEUHbIE JAECSATHYHbIE APoOH. B3auMHO OAHO3HAUYHOE COOTBETCTBHE MEXIY
MHOKECTBOM JI€HCTBUTEIBHBIX YUCEII U KOOPAUHATHOM MPSAMOM.

CpaBHEHHE  JCUCTBUTENBbHBIX  YHUCEN, apuU(PMETHUYECKUe  JIeUCTBUS  C
NENCTBUTEIILHBIMU YUCIIAMU.

Pa3mepbl 0OBEKTOB OKpYXAlOUIErO0 MHpa, JIWTEIBHOCTH TMPOIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnuxénHoe 3HaAYEHUE BEIMYMHBI, TOUHOCTh NpuOIMKeHus. OKpyrieHue
yucen. IIpuknaka u olieHKa pe3yJbTaToB BEIYUCICHHI.

YpaBHeHUsS ¥ HEPABEHCTBA

JIunelinoe ypaBHeHue. Penienue ypaBHEHUH, CBOASAIIUXCS K JINHEWUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOISAIIMUXCS K KBaJIpaTHBIM.
buksanpatHoe ypaBHeHue. IIpumepsl pelieHus ypaBHEHUH TPETbE U UYETBEPTOU
CTEINEHEN pa3IOKEHUEM Ha MHOKHUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHHWH. PelieHne TeKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ IByMs MEpEeMEHHBIMU U ero rpaduk. PemieHue cucrem AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IIEpEMEHHBIMU. PelieHue cucrtem IByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEWHOe, a Jpyroe — BTOpod cTeneHu. ['paduyeckas
UHTEpIIpeTals CUCTEMbl YPAaBHEHUH C IBYMS IIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aareOpandeckuM CriocoOoM.

HuciioBple HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM IIepeMeHHOM. Pemenue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM TmepeMeHHoW. KBaJpaTHele HEpaBEHCTBA.
['paduyeckass wuHTEpHpeTalysi HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMS
IIEPEMEHHBIMU.

DyHKIUMN

KBagpatnunas ¢yskmus, e€ rpaduk u cBoiictBa. [lapabona, KOOpIMHATHI
BEPILUHBI 1apadoJIbl, OCh CUMMETPHUH 1apadoJIbl.

Ipaduxu Gpyrkmumit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux
CBOMCTBA.

YuciioBbIE OCAEA0BATEIbHOCTH M MPOrPeCcCUH

[loHsiTHE YMCIOBOW MOCIENOBATENBHOCTUA. 3aJlaHUE IOCJIEJ0BATEIIbHOCTH
peKyppeHTHO# dopMynon u hopmymoi N-To YieHa.

Apudpmernyeckas U reomeTpuyeckas mnporpeccud. Popmynsl N-ro 4wieHa

apupMeTHIECKON U TEOMETPUUECKON TPOrPeCCUii, CyMMBbI MEPBHIX N UJICHOB.
7



N300paxkeHne 4ieHOB apu(METUYECKOM U TE€OMETPUYECKOM Mporpeccuit
TOYKAMU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEHHBIM M DKCIIOHEHIMAJBHBIM POCT.
Ci10KHBIE IPOLICHTBHI.



IHINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpPaMMbl Y4EOHOr0 Kypca «Anredpa»
XapaKTEPU3YIOTCH:

1) naTpuoTHYecKoe BOCIMTAHHUE:

IPOSIBJIEHUEM MHTEpECa K NPOILIJIOMY U HACTOSIIIEMY POCCUMCKON MAaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JIOCTHXKEHHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUNCKON
MaTEMaTUYECKOM IIKOJIbI, K UCHOJIB30BAHUIO 3TUX JOCTUKEHUN B JPYTrUX HayKax U
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEW TpaKJAaHWHA U pealu3aluu ero
npaB, IPEICTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBICHUH, MPOIEAYp TPaKJAHCKOro oOIIecTBa (HampuMmep, BBIOOPHI,
OMpOCHI), TOTOBHOCTHIO K OOCYXJCHHIO OSTHYECKUX MpoOIeM, CBA3aHHBIX C
NPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHUM HayKU, OCO3HAaHMEM BaXKHOCTH MOPAIbHO-
ATUYECKUX MPUHIIUIIOB B JEATEIHLHOCTH YUEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTH€ B pELICHUU IPAKTUYECKHUX 3a]ad
MaTEMaTU4YECKOM HAINPaBICHHOCTH, OCO3HAaHUEM Ba)XHOCTU MaTEMaTU4YECKOTO
o0pa3oBaHMs Ha MPOTSHKEHMHM BCEM KU3HU JUISl YCHEIIHOW Npo¢ecCHOHAIbHON
JESITEIbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
HOCTPOEHUEM HMHIUBUAYATbHONW TPAaeKTOpUMU O0Opa30oBaHUs U KUZHEHHBIX IIIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K  3MOLMOHAJIBHOMY M  3CTETHUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, pELIeHUl, pacCyX JACHUH, YMEHHIO BUIETh
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuel B JEATEIbHOCTH Ha COBPEMEHHYK) CHUCTEMY Hay4HBIX
NpEJCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YENOBEKa, MPUPOIBI U
oOmiecTBa, TMOHMMAaHHEM MaTeMAaTUYeCKOM Hayku Kak c@epbl 4YeI0BEUeCKOM
NEeSATENbHOCTH, 3TANoB €€ PAa3BUTUS M 3HAYUMOCTH JJIS PA3BUTUS LIMBUIM3ALNU,
OBJIAJICHUEM $SI3BIKOM MAaTEMATHKU M MaTeMaTHYE€CKOW KYJIbTYpOH KaK CpeICTBOM
MO3HAHUSA MHpaA, OBJIAJACHUEM MPOCTEUINMMHU HaBBIKAMHM HCCJEI0BATEIbCKON
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMUPOBAHHME KYJbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :



TOTOBHOCTBHIO TPUMEHATH MAaTeMaTUYECKUE 3HaHMS B MHTEpecax CBOErO
3I0POBBS,  BEICHUS  30pOBOrO0  00Opa3a  KuU3HM  (370pOBOE  THUTAHWE,
cOaTaHCUPOBAHHBIN PEXKUM 3aHITUHN U OTIIbIXA, PETYyJsipHas (U3NYECKasi aKTUBHOCTD ),
c(hOpMUPOBAHHOCTHIO HaBbIKa pe(ICKCUM, MPU3HAHUEM CBOETO IMpaBa Ha OUIMOKY U
TaKOro0 )K€ MpaBa APYroro 4eJI0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME !

OpUEHTAIIMEH Ha MPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUU NJI PEIICHUS 3a7ad B
00J1aCTU COXPaHHOCTHU OKPYXKAIOIIEeH Cpebl, TUIAHUPOBAHUS MOCTYIKOB U OLIEHKU UX
BO3MOJKHBIX TIOCJICACTBUN ISl OKPYXAIOIIEH Cpelbl, OCO3HAaHUEM TIJI00aTbHOIO
XapaKTepa AKOJOTUUECKUX MPOoOIeM U MyTel UX pelieHus;

8) apanTauusi K M3MEHSIIOUIUMCSH YCJIOBHSAM COLUMAJIBHOW M TPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCIOBUSX HEOINPEICIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTHU 4Yepe3 MPAKTUYECKYIO JEATEeIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCS Yy APYTUX JIOJEH, MpUOOpeTaTh B COBMECTHOM JICSATEILHOCTH HOBBIC
3HAHUS, HABBIKU U KOMIIETCHIIUU U3 OIbITA JIPYTHUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWUH, B TOM YHCIE
dbopMynUpoBaTh UJCH, MOHITHS, TUIIOTE3bI 00 OOBEKTAX U SIBICHHUSIX, B TOM YHUCJIE
paHee  HEM3BECTHBIX, OCO3HAaBaTh  JEPUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, MJIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYallul0 KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHUPOBATH TNPUHHUMAEMbIE
pelieHus U JAeucTBUs, (QopMyIHpoBaTh M OIEHUBATH PUCKH U TOCIEICTBUA,
(bopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

ba3oBble Jornueckue AecTBUA:

e BBIIBISATh U XapaKTEPU30BATHh CYIIECTBEHHbIE MPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TOHATUM, OTHOIICHUH MEXIy TMOHATUIMH, (HOPMYIUPOBATH
ONpeNesiecHUs]  MOHSTHM,  YCTaHABIMBAaThb  CYUIECTBEHHBIM  IMpHU3HAK
KIaccuuKaIy, OCHOBaHUS nJisi OOOOIICHWS W CpaBHEHHS, KPUTEPUU
POBOJIMMOTO aHAJIN3A;

e BOCIHpPUHUMATH, (GOPMYIMPOBATH H  MPEOOpPa3OBBHIBATH  CYXKICHHUS:
yTBEpAUTEIbHBIE U OTpUIATEIbHbIE, €JAUHUYHbIC, YacCTHblE M OOIIUe,
YCIIOBHBIE;

e BBISIBJISTh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U TPOTUBOPEUHS
B (bakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUAX, MpeasiaraTb KpUTepuu
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUM;
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JenaTh BBIBOJABI C MCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIFOU€HHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

pa30upaTh JOKa3aTeIbCTBA MAaTEMAaTUUYECKHX YTBEPKIACHUU (IIpsMbIE U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSITEILHO HECIIOXKHBIE JI0Ka3aTelIbCTBA
MaTeMaTU4YeCKuX (AKTOB, BBICTpAMBATh APTYMEHTAlMIO, [PUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh Ccroco0 pemieHus y4eOHOM 3anayu  (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHMs, BbIOUPATh HaumboJee MNOAXOAAUIMI ¢ Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKNE NEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopmynupoBaTh BOMPOCHl, (UKCUPYIOLIME MPOTUBOpPEUHE, MPoOIemMy,
CaMOCTOSATEIILHO YCTaHABIMBATH UICKOMOE U JaHHOE, POPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UINI0, MHEHUE;

NPOBOAUTH IO CAaMOCTOSTEIBHO COCTAaBJICHHOMY IUIAHY HECJIOXHBIM
HKCIIEPUMEHT, HEOObIIIOE HCCIIEIOBAHUE IO YCTAHOBIEHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKIY COOOI;
CaMOCTOATENIbHO (DopMynUpOBaTh O0OOIIEHUS M BBIBOABI MO pe3yJibTaTaM
NPOBEIEHHOTO HAOJIOACHUS, WCCIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MpOLECCA, a TaKKE BbBIIBUIaTh
NPEATIONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HW30BITOYHOCTH WHGOpMAIMH, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, AaHANM3UPOBATH, CHCTEMATU3UPOBATH W HHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHNUS;

BEIOMpaTh GopMy TIpeACTaBiIeHHs HWHOOPMAUM W WUTFOCTPUPOBATH
pemraemMble 3aJayd  CXEMaMH, JAWarpaMMaMu, WHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHMBATh HANAEKHOCTh HMHPOPMAIMH TIO KPUTEPUAM, TNPEII0KEHHBIM
yauTesaeM Wi chopMyIHUPOBAHHBIM CAMOCTOATEIBHO.

KomMmyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS:

BOCIIPUHUMATH U (DOPMYIHPOBATH CYKIAEHUS B COOTBETCTBUU C YCIOBUAMU U
HEeIsIMUA OOUIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX U IUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 0 X0y PEIICHU 3a4a4H,
KOMMEHTHPOBATh MOJYYEHHBIN PE3YJIbTAaT;

B X0Ji¢ OO0CYXJIEeHUs 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBbl,
npoOJieMbl, perraeMoi 3alaud, BbICKa3bIBaTh HJAECH, HAIEJICHHBIE HA MOUCK
pELICHUS, CONIOCTABIIATh CBOU CYXKICHUS C CYKJICHUSMH IPYTUX YYACTHUKOB
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nuanora, OOHApyXUBAaTh pa3IMuMe U CXOACTBO MO3UIUNA, B KOPPEKTHOM
dbopme hopmMyIUpOBaTH pa3HOTIACHS, CBOM BO3PAYKEHUS;

e IMPEACTABIIATH PE3YyJbTaThl PEUICHUS 3a/lauM, SKCIEPUMEHTA, HUCCIEI0BaHUS,
MIPOEKTA, CAaMOCTOSITENIbHO BbIOMPATh (hOpMaT BBICTYIUIEHHS C YYETOM 3a]a4y
pe3eHTAlMU U 0COOEHHOCTEN ayIUTOPHH;

e [IOHUMATh M UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U UHAUBUIYaJIbHON
paboOTHI NP PEIICHUU YUEOHBIX MATEMATHUYECKUX 3a/1a4;

e IMPUHUMATH LIEJIb COBMECTHOM JEATENbHOCTH, IJIAHUPOBATH OpPraHU3aLUI0
COBMECTHOW paboOThl, pacnpenensTb BHIbI padoT, JOroBapUBaThCH,
o0cyXJ1aTh MpolecC U pe3yiabTarT paboThl, 0000IAaTh MHEHUS HECKOJIBKUX
JIIOACH;

e yYacCTBOBATh B IPYNIOBHIX PopMax paboThl (00CykIeHUs, 0OMEH MHEHUSIMH,
MO3rOBbI€ IITYpMbl W JPYTHE), BBIMOJHITH CBOIO YacTb pabOThl H
KOOPJMHUPOBATH CBOU JEHUCTBUA C IPYTMMHU WIEHAMU KOMAaHJbl, OLICHUBATh
KayecTBO CBOEro BKJIaJa B  OOHMM  MPOAYKT 1O  KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOICUCTBHSI.

PerynsiTuBHbIe yHHBepcaJibHbIe YUeOHbIe AeiicTBUS
Camoopranusanus:

e CaMOCTOSITEJIbHO COCTABJISITH IUIAH, QJTOPUTM pEHICHHsS 3anayu (WIh ero
4acTh), BBHIOMPATh CIOCOO pEIICHHUS C Y4ETOM HMMEIOMIMXCA PECYpCOB U
COOCTBEHHBIX  BO3MOKHOCTEH, apryMeHTUpPOBaTh M  KOPPEKTUPOBATH
BapUaHTHI PEIICHUM ¢ yIETOM HOBOM MH(pOpPMALIUU.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

e BIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3ybTaTa
pelieHns MaTeMaTUYECKON 3aa4H;

e TMPEIBUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEIICHUM 3a]1ayH,
BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJIEHHBIX OIUOOK, BRISBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHE pe3yjbTaTa NEATEIbHOCTH MOCTABICHHON LENH U
YCIOBUSM, OOBSICHATh NPHUYMHBI JOCTHKEHUS WM HEAOCTHKEHUS e,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenus B 7 Kjaacce OOy4alOIIUNCS TOJYYUT CICAYIOIIHE
MpeIMETHBIE PE3YIbTAThI:

Yucsa v BbIYUCICHUS

BrImmoHATh, coYeTass yCTHbIE M NHCBMEHHBIC NPHEMBI, apu(PMETHUICCKHEC
JEUCTBUS C PAIMOHAJIBHBIMU YHCIIAMH.
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HaxonuTh 3HaueHHs] YUCIOBBIX BBIPAKECHUM, NPUMEHSATH Pa3HOOOpa3HbIE
crocoObl ¥ TPUEMBI BBHIYMCIICHUSI 3HAYEHUM APOOHBIX BBIPAKEHUHM, COIEpIKalInX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTs OT OOHON (OpMBI 3amucu yuced K JIpyroil (mpeoOpa3oBbIBaTh
JNECATUYHYIO P00 B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECSITUYHYIO APOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyIJIsITh ynCna.

BbINOMHATh NPUKUIKY U OLEHKY pe3ysibTaTa BBIYHCICHUHN, OIEHKY 3HAYCHUU
YUCJIOBBIX BBIPOKCHUHN. BBIMONHATE JCHCTBUS CO CTENEHSAMH C HaTypaJbHBIMU
MOKa3aTEeJSIMHU.

[IpuMeHsTh TPU3HAKK JETUMOCTH, PAa3I0KEHUE HA MHOMXKHUTEIM HATypalbHBIX
YHUCEN.

Pemath mpakTHKO-OpUEHTHUPOBAHHBIE 3a7adyM, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, TPOMOPIMOHATBHOCTBIO BEJIWYWH, TNPOILICHTaAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pelieHus: 3a7ad C y4€TOM OTPaHMYCHUM, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIPasKeHH s

Hcnonp30BaTh anreOpanvyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTh €€ B
Ipolecce OCBOCHHs y4eOHOro MaTepuaa.

HaxomuTe 3HaueHuss OYKBEHHBIX BBIPAKEHUU TMpU 3aJaHHBIX 3HAYEHUAX
NIEPEMEHHBIX.

BrimoniHATh peoOpa3oBaHusl 1IEIOTO BBIPAXKEHUST B MHOTOWICH MPHUBEICHUEM
MOTOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT YMHOKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, TPUMEHATH (OPMYIIbI KBaJpaTa CyMMBI U KBaJpaTa pPa3HOCTH.

OcyliecTBasATh Pa3lOKEHHE MHOTOYJIEHOB HAa MHOXKHUTEIM C I[OMOUIBIO
BBIHECEHHS 32 CKOOKM OOIIEro MHOXKHTENS, TPYIIIUPOBKU CIAaraeMbIX, TPUMEHEHUS
bopMyI COKpaEHHOTO YMHOKECHHUSI.

[TpumensaTs mpeoOpa3oBaHWs MHOTOWICHOB ISl PEIICHUS Pa3IMYHbIX 3a/1a4d U3
MaTeMaTUKH, CMEXXHBIX MTPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATYpaJbHBIMU TOKA3aTEISIMUA IS
peoOpa3oBaHs BBIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeliHbIE ypaBHEHUS C OJHOM IIEPEMEHHOMW, IPUMEHSS NpaBUiia
nepexo/ia OT UCXOJHOTO YpaBHEHHS K paBHOCUILHOMY eMy. [IpoBepsiTh, sBiseTcs Jiu
YHUCJIO0 KOPHEM YpPaBHEHUSI.

[IpuMmensTh rpaduyeckue METOJbl MPU PELICHUH JIMHEWHBIX ypaBHEHUW U UX
CUCTEM.
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[lonOupaTe mnpuMepsl nHap YHCEN, SBISIOMUXCS PELIEHUEM JIMHEWHOIO
YPAaBHEHHUS C ABYMS IEPEMEHHBIMHU.

Ctpoutb B KOOPIAMHATHOM IJIOCKOCTH TpadUK JUHEHHOTO ypaBHEHHS C JBYMS
MEPEMEHHBIMH, MOJIb3YSICh TPa(QUKOM, MPUBOAUTH IPUMEPHI PELICHUSI YPaBHEHUS.

Pemate cuctembl IBYX JIMHEWHBIX YpPaBHEHHU C JBYMs NEPEMEHHBIMH, B TOM
quciie rpaguyecKu.

CocTaBiATh U pemaTh JUHEWHOE YPaBHEHNE WU CUCTEMY JIMHEWHBIX YPABHEHH I
[0 YCJIOBHUIO 3aJa4y, WHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJadd
IIOJIy4YEHHBIN pe3yJIbTarT.

DyHKUUMA

N300paxkaTh Ha KOOPJIMHATHON MPSAMOW TOYKH, COOTBETCTBYIOLIME 3aJIaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3alMChIBATh YHMCIIOBBIE MMPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTrMeuaTh B KOOPJIWHATHOW IJIOCKOCTHM TOYKHM IO 3aJaHHBIM KOOPJWHATAM,
CTpouTh rpaduku TUHEHHBIX QYyHKIUN. CTpouTh rpaduk QyHKIMHN Y = [X|.

OnuceiBaTh € TNOMOIIBIO (DYHKIMI M3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMs, pPAaCCTOSIHUE, II€Ha, KOJUYECTBO, CTOMMOCTD,
POU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTe 3HaueHue pyHKIMY 110 3HAYCHUIO €€ apryMeHTa.

[lonumate rpaduueckuil crnoco0 MpencTaBICHHUs M aHalIW3a HHQOpMAaIUH,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(POPMALIMIO U3 TPaUKOB pealbHbIX IPOLECCOB U
3aBUCUMOCTEH.

K xoHmy oOydenus B 8 kiacce oOydwaromuiics HOJIY4YUT ClEIyIOIINE
IPEIMETHBIE PE3YyJIbTAThI:

Yucia 1 BHIYUCICHUSA

Hcnosib30BaTh HaYaIbHbIE IPEICTABICHUS O MHOYKECTBE IEHCTBUTEIBHBIX YACEI
JUI CpaBHEHUS, OKPYIJIEHUS U BBIYMCIECHUHN, M300pa)xkaTh JEWCTBUTENbHBIE YHCIIA
TOYKaMH Ha KOOPAWHATHOW MPSMOM.

[IpumenaTy mnoHATHE apuU(METUYECKOr0 KBAJAPATHOIO KOPHSA, HAXOAMTH
KBaJI[paTHblE KOPHHM, HCHOJB3YyS MpPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBIIOJHATH
npeoOpa3oBaHus BIpAXKECHUN, COJEpKAIIMX KBAapaTHbIE KOPHU, UCTIOJIb3Ys CBONCTBA
KOpHEM.

Hcnonp3oBaTh 3amucu OONBIIMX U MaJbIX YHUCET C MOMOUIbIO JECATHYHBIX
npobeit u crenenei ynucia 10.

AuredOpanyeckue BbIpaKeHUA

IIpuMeHATP TMOHATHE CTENEHM C  LEJBIM  IOKAa3aTelIeM,  BBIITOJIHATH
npeoOpa3oBaHus BBIPAKEHHM, COEPIKALIUX CTETIEHH C LENbIM MOKa3aTeeM.

BBINOTHATH TOXKIECTBEHHBIE MPEOOpa30BaHMs PAllMOHATIBHBIX BBIPAKCHUN Ha
OCHOBE IPaBUJI ACHCTBUI HAaJl MHOTOWICHAMH U aJIF€OpanyecKUMHU IPOOSIMH.

PacknanpiBaTh KBagpaTHBIM TPEXUIEH HA MHOXKHUTEH.
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[IpuMensaTh npeoOpa3oBaHUsl BBIPAKEHUN JJIs1 PEIICHUS Pa3IMYHBIX 3a7a4 U3
MAaTEMATHKH, CMEXKHBIX ITPEIMETOB, U3 PEATbHOMN MPAKTUKHU.

YpaBHeHUA U HEPABEHCTBA

Pemiate nuHelHBIE, KBaJgpaTHbIC YPaBHEHUS W PALUOHAIBHBIE YpPaBHEHHS,
CBOJIAIIMECA K HUM, CUCTEMBI JBYX YPaBHECHUH C JIByMS IEPEMEHHBIMMU.

IIpoBOINUTE IPOCTEHIIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM
qyucjie ¢ NMpPUMEHEHHWEM TpaduyecKux MpeacTaBleHu (yCcTaHABIMBATh, UMEET JIU
ypaBHEHHUE WM CUCTEMa YPaBHEHUN PEIICHHUsI, €CJIM UMEET, TO CKOJIBKO, U TIpoyee).

[lepexoauTh OT CTIOBECHOM (POPMYTUPOBKH 3a1a4H K €€ anredpaniecKkon Moienu
C MOMOIIIBIO COCTABJICHUS YPABHEHUS WM CUCTEMBI YPaBHEHUN, THTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4M MOJYUYECHHBIN PE3yIbTarT.

[IpuMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHMS, OLICHKH, pellaTh
JMHEWHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh IpaduuECKyr0
WJUTIOCTPAIIMIO MHOKECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUH

[Tonumate ¥ HMCHOJIB30BaTh (PYHKIIMOHAJIBHBIC TIOHSATHUS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUCHHMS), ONPEeACNATh 3HadeHUE (QYHKIMU 10 3HAYCHHIO
apryMeHTa, OnpeeisaTh CBOMCTBA (DYHKIUHU 10 e€ rpaduKy.

CrtpouTth rpaduku JIeMEHTAPHBIX (PYHKIINNA BUAA:

y=k/x, y=x2,y=x3y = ||, y = VX, oniCchIBaTh CBONCTBA YHCIOBOH (HYHKIIHH
o e€ rpaduxy.

K koumy oOyudenus B 9 Kjacce o0OydyamoIIUiics TMONYYUT CIEAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYUCICHUSA

CpaBHUBaATh U YNOPSAAOUYMBATH PALlMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

BrimonHaTs apudMeTndeckrue NEUCTBUS C pallMOHATBHBIMU YHMCIAMHU, COYETass
YCTHBIE U TMHUCHMEHHBIE NPUEMBI, BBINOJHITh BBIYUCICHUS C HPPALUOHAIBHBIMU
YUCJIaMHU.

Haxonute 3HaueHUs CTENEHEN C LEJIBIMH NOKA3aTeIIMU U KOPHEMN, BBIYUCIIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

OKpyryisiTh  I€MCTBUTENBHBIE YHCIA, BBINOJIHATh MPUKUAKY pe3yJbTaTa
BBIUMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHbIE M KBaJIpaTHBIE YPABHEHMS, YPABHECHUS, CBOASIIMECS K HUM,
MpocTeime ApoOHO-paAIMOHAIbHBIE YPABHEHUSI.

PemaTe cucTteMsl ABYX TMHENHBIX YPABHEHUH C IBYMSI IEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE ABJISACTCS JTUHECUHBIM.

Pemates TekcTOBBIE 3amaum  anreOpanMuecKMM  CIOCOOOM € TIOMOIIBIO
COCTaBJICHUSI YPABHEHHUS UM CUCTEMBI IByX YPAaBHEHUW C IBYMs EPEMEHHBIMU.
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IIpoBOIUTE IPOCTENILINE UCCIECAOBAHUS YPABHEHUNM U CUCTEM YPaBHEHUH, B TOM
qyclie ¢ NPUMEHEHHEM TIpadHUuecKuX MpeACTaBICHUH (yCTaHaBIMBaTh, UMEET JIU
YpaBHEHHUE WJIM CUCTEMA YPaBHEHUH pELIEHNUs, €CIIU UMEET, TO CKOJIbKO, U MPOYEE).

PemaTte nuHEWHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pelLlIeHUEe HEPaBEHCTB HA YKCJIOBOW MPSIMOM, 3allMCHIBATH PELICHHUE C ITOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMbl JIMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUE
KBa/IpaTHOE HEPABEHCTBO, NU300pa)KaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOU
IIPSIMOM, 3aIIMCHIBATH PEUIEHHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUN PAa3IMYHbIX 3a1a4.

DyHKUUH

PacriozHaBath (YHKIIMM W3y4yeHHBIX BHUAOB. I[loka3bplBaTh CXeMaTHYECKU

pacIoioKeHHE Ha KOOPAMHATHOM IIIOCKOCTH TpaduKoB GyHKIm Buaa: y = KX, y = kX
+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HAUYCHHIi
K03 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIUH.

Ctpoutrb M u300pakaTb CXEMaTUYECKU TpaduKu KBAAPATUYHBIX (PYHKIHUH,
ONMMCHIBATh CBOMCTBA KBAJPATUYHBIX (DYHKIIMI 10 UX Tpaduxam.

Pacno3HaBaTh KBaJgpaTH4YHYIO (YHKIMIO IO (opMmyse, NMPUBOIUTH HMPHUMEPHI
KBaJpAaTUYHBIX QYHKLIMH U3 pealbHOM KU3HU, (PU3UKHU, TEOMETPUH.

Yuc10BbIe M10CJIE0BATEIbHOCTH U NIPOTrPeccuu

Pacno3HaBaTh apuMeTHUYECKYI0 U T€OMETPUUECKYIO MPOTPECCUM MPU Pa3HBIX
croco0ax 3aaHusl.

BbINOAHATE  BBIUMCIEHHS C  UCIOJNBb30BaHMEM (opMmya N-ro  yjeHa
apupMETHIECCKON U TEOMETPUIECCKON TPOTrPECCHii, CYMMBI ITEPBHIX N WICHOB.

N300paxkaTb wIE€HBl IOCIEAOBAaTEIBHOCTH TOYKAMH Ha KOOPJIWHATHOU
IUIOCKOCTH.

Pemats 3a1aun, cBA3aHHbBIE C UUCIOBBIMU I1OCIIEI0BATEIBHOCTSIMU, B TOM YHUCIIE
3aJaud U3 peaJbHOW JKHU3HM (C HCIIOJNIb30BAaHUEM KaJbKyJsTOpa, LIHU(PPOBBIX
TEXHOJIOTHUH).
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoTsbI
pecypchl
1 Yucna u BeUKUCIeHUs. ParnoHanbpHbIe o5 1 bubmmoreka [IOK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PABHEHHS H HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATI H rpaguicH. OyHiuHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0

17



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3ae/ioB U TeM uugposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 q .K 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u BeranciieHns. CTeneHb ¢ 1eTbIM 7 bubmmoreka [IOK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKeHHUSL. 5 1 bubnuoreka [IOK
KBagpartuslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHust u HepaBeHCTBA. CHUCTEMBI 13 bubnuoreka [IOK
ypaBHEHU U https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa htts://m.edsoo.ru/7fA17af8
bu6mmoreka [JOK
8 O .0 5
YHIIMH. LCHOBHBIS HOHATHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 I1 606 6 2
OBTOPCHHE 1 OLODICHME https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIie
Ne i/ pasi Konrpoiasbubie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuoreka [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuoreka [JOK
OJHOM IEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuotexa [JOK
YpaBHEHUU https://m.edso0.ru/7f419d08
bu6moreka [IOK
.H 1 1
4 VpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
> Dymicuim 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIEI0BATEILHOCTH 15 1 httos://m. edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 BeITIONTHSATE, coYeTast yCTHBIC H TUChbMEHHBIE TPUEMBI, apU(PMETHICCKHC
' JENUCTBUSI C pallUOHATBHBIMH YHCIIAMHU
Haxomuts 3HAYCHUS YHUCIIOBBIX  BBIPAXKCHHIA, MIPUMCHSITh
1.2 pa3zHooOpa3Hble crocoObl M MPUEMBI BHIYMCICHUS 3HAUYEHUH JPOOHBIX
BBIpAXKEHUH, COJIep KaInX OOBIKHOBEHHBIC U JCCITHYHBIE IPOOH
[lepexonute OT oOAHOM QOpMBI 3amuMCU  YuCel K  JOpyrou
13 (mpeoOpa3oBbIBaTh  JECATUYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECATUIHYIO APOOb)
14 CpaBHHMBATH U yIOPSAI0YUBATH PAIMOHATBHBIC YHCTA
1.5 OKpyTJaTh yncaa
BbInoNHAT, NPUKHUIKY U OLCHKY pe3yibTaTa BBIYMCICHUM, OIICHKY
1.6 3HAQYEHMI YUCIIOBBIX BbIPa)KEHUI. BBINOIHATE IEHCTBHS CO CTENEHAMU
C HaTypaJbHBIMH [TOKA3aTEIIMU
17 [IpuMeHsTh NpHU3HAKK JEIMMOCTH, pAa3lioKeHHEe Ha MHOXKUTEIH
' HATypaJbHbIX YHCET
Pemare  mpakTUKO-OpUEHTHPOBAHHBIC  3aqauyd,  CBA3aHHBIE  C
18 OTHOIICHHEM BEITUYMH, IPOTOPIHOHATHHOCTHIO BEIHUNH, MPOIICHTAMU,
' UHTEPIPETHPOBATH PE3YIbTATHI PEIICHUS 33724 ¢ YIETOM OTpaHUYCHHUI,
CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX 0OBEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
21 Hcnonb3oBath  anreOpanvyeckyr0o TEPMUHOJOTHIO W CHMBOJHKY,
' IPUMEHSTH €€ B IPOIIECCe OCBOCHUS Y4eOHOTO MaTepuaia
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HaxonuTh 3HaueHus1 OyKBEeHHBIX BBIPKEHUH MPH 3aJaHHBIX 3HAYEHUSIX

2.2
IIEPEMEHHBIX
23 BreimonHATe mpeoOpa3oBaHMS IIEJIOTO  BBIPAXKEHUS B MHOTOWICH
' MIPUBEACHUEM I0I0OHBIX CIaraeMbIX, paCKPBITHEM CKOOOK
BbINoNIHATE YMHOKEHHE OJHOWIEHAa HAa MHOTOYJIEH M MHOIOWIEHa Ha
24 MHOTOYJIEH, MPUMEHATh (OPMYNbI KBagpara CYMMbl M KBajpara
pa3HoOCTH
OcyuiecTBiATh pa3iokKEeHUE MHOTOWIEHOB Ha MHOXHUTENIN C TOMOIIBIO
25 BBIHECEHHS 32 CKOOKHM OOIIEro MHOKUTENS, TPYINIIUPOBKU CIaracMbiX,
MpUMEHEHUs! (POPMYIT COKPAILIEHHOTO YMHOKEHUS
28 [IpumensaTs npeoOpa3zoBaHMsl MHOTOWICHOB JJISl PELICHUS Pa3IUYHbIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 peaIbHON MPAKTUKHI
57 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYPAJIbHBIMU MTOKA3aTEISIMU IS
' peoOpa3oBaHusl BEIPaKEHUIN
3 YpaBHEHUS U HEPABEHCTBA
Pemrate nmHElHBIE ypaBHEHHs C OJHOM TNEPEMEHHOW, IPUMEHSA
3.1 IIpaBWJIa NEPEXoJia OT UCXOJHOTO YPAaBHEHMs K PAaBHOCHIBHOMY €MY.
IIpoBepATh, ABISAETCA JIM YUCIO KOPHEM ypaBHEHUS
3.9 [IpumMensTh rpaduecKre METOIbI IPH PEIICHUH JIMHEHHBIX YPaBHCHUM
' U UX CUCTEM
33 [TonGupats nmpuMeps! map 4Kces, SBIAIOLIMXCS PEIIeHUEM JIMHEHHOro
' YPaBHEHUS C ABYMS IIEPEMEHHBIMU
CtpouTh B KOOPAMHATHOH IIOCKOCTU I'paduK JUHEHHOTO YpaBHEHUS C
3.4 JBYMsl IE€PEMEHHBIMH; IOJb3YSICh I'paMKOM, IPUBOAUTH IPUMEpPHI
pELlIeHNs ypaBHEHUS
35 Pemats cucremsl ABYX TMHEUHBIX ypaBHEHUH C JBYMs IEPEMEHHBIMMU, B
' TOM 4HcIIe rpaduiecKu
CocraBisaTh U pelarh JIMHEHHOE ypaBHEHUE WJIM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH IO YCJIOBHIO 3a7a4d, MHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4M MOJIY4ECHHbIN pPe3ybTar
4 Koopaunats! u rpadpuku. @yHKIuu
N300paxaTh Ha KOOPAMHATHOM MPSIMOIl TOYKH, COOTBETCTBYIOLIHE
4.1 3alaHHBIM KOOpJIMHATaM, Jy4M, OTPE3KH, WHTEpBaJbl, 3aIUCHIBATH

YHUCJIOBBIC IPOMECIKYTKH HA aJII‘C6paI/I‘{eCI(OM SA3BIKE
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42 OTtmedarh B KOODAMHATHOM IUIOCKOCTH TOYKM IO 33aJaHHBIM
' KOOpJMHAaTam
43 Crpouts rpaduku muHerHbIX QyHKIMA. CTpouTh rpaduk QyHKIHM Y =
' X
OnuceiBaTh ¢ MOMOIIBIO (YHKIHUNA HM3BECTHBIE 3aBUCUMOCTU MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BpPEMS, PACCTOSHHE, LEHY, KOJMUYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BPEMsl, 00BEM pabOThI
4.5 HaxonuTs 3HaueHne GpyHKINM IO 3HAYCHUIO €€ apryMeHTa
[lonumars rpaduueckuit  cnoco® TMpenCTaBICHHMs U aHAINW3a
4.6 nHpopmaluy, H3BIEKaTh U HUHTEPIPETUPOBaTh HHGOPMALUIO U3
rpauKoOB peanbHbIX MIPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJabTaTa
1 Uucna u BIYUCIIECHUS
Hcnonp3oBaTh  HayalbHble  NPEACTaBICHUA O MHOX€ECTBE
11 JIEWCTBUTENIBHBIX YUCEN AJsl CPAaBHEHMS, OKPYIJIEHHS U BBIYMCIICHMH,
' n300paXkaTb JIEHCTBUTEIbHbIE YHMCJIA TOYKAMH HAa KOOPIMHATHOU
npsMoit
[IpuMeHATh NOHATHE APUPMETUYECKOTO KBAJPATHOI'O KOPHS, HAXOIUTh
12 KBaJ[paTHbIE KOPHH, MHCIOJb3ysd HPU HEOOXOAUMOCTU KalbKYIATOD,
' BBINOJIHATh IPe0oOpa30BaHUs BBIPAKEHHM, colepXkallluX KBaJpaTHbIE
KOPHH, UCHOJIb3ysl CBOMCTBA KOpHEH
13 Hcnonb3oBarte 3amucu  OOJIBIIMX W MajbIX YHCEI C IOMOIIBIO
. JECATUYHBIX APoOeH u cTeneHel yncna 10
2 AnreOpandeckue BhIpaKeHUs
[IpuMeHATh NOHATHE CTENEHM C LEJIbIM IOKAa3aTeJIEM, BBINIOJIHATH
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COJEpKALIMX CTENEHH C  LENbIM
II0Ka3aTesneM
BBIMONHATE ~ TOXAECTBEHHbIE  NpeoOpa3oBaHMs  pallMOHAIBHBIX
2.2 BBIpQ)KEHUH Ha OCHOBE MpaBWJI JEHCTBMH HaJ MHOTOWIEHAMH H
anreOpandeckuMu ApoOsIMHU
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2.3

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUATEIN

24

[IpumensTe npeoOpa30BaHUs BBIPAKECHUH Ui PEIICHHS Pa3ITHYHBIX

3a/1a4 U3 MaTeMaTUKU, CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKU

VYpaBHEHHUs U HEPABEHCTBA

3.1

Pemwrare JsiMHENHBIE, KBAApAaTHBIE YPAaBHEHUS U  palUOHAIbHBIC
YPaBHEHUS, CBOJAIIMECS K HHUM, CHUCTEMBI JIBYX YPaBHEHHMU C JBYMS

MNEPEMCHHBIMU

3.2

[IpoBoguTe npOCTEHIIME HCCIEAOBAaHUS YPAaBHEHUHM U CHCTEM
yYpaBHEHUH, B TOM YHCJIE C IPUMEHEHNEM I'padUueCKUX MPeCTaBICHUN
(ycTaHaBnuBaTh, MMEET JM YpaBHEHHE WM CHCTEMa YpaBHEHUN

pEeLIeHHUs], €CII UMEET, TO CKOJIBKO, U ITPOYEe)

3.3

[TepexoauTs OT crioBecHO# (HOPMYTUPOBKHU 3a/1a4H K €€ aliredpandecKou
MOJEIH C TIOMOIIBIO COCTABJICHUSA YPAaBHCHUS U CUCTEMBI ypaBHeHHﬁ,
HUHTCPHIPECTUPOBATE B COOTBETCTBUH C KOHTCKCTOM 3a/la4n HOJ'Iy‘-IeHHI)II\/II

pe3ynbTaT

3.4

HpI/IMeHﬂTI) CBOMCTBA YMCIIOBBIX HEPABCHCTB [JIA CpaBHCHUSA, OLICHKH,
pelarh JUHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM U MX CHUCTEMBI,
naBaTh  IrpadUyecKkyr0  WUIIOCTpPAIlMI0O  MHOXKECTBA  pEIICHUH

HCpaBCHCTBA, CHCTEMBI HCPABCHCTB

OyHKIMU

4.1

[lonumath U HCMNONB30BaTh (YHKIMOHAJIbHBIC TOHSATUS M S3BIK
(TepMUHBI, CHUMBOJIMYECKHE OOO3HAYEHHUS), OIPEICNIITh 3HAUYCHUE
(YHKIMH IO 3HAYEHUIO apTyMEHTa, OMpPeeNsITh CBOMCTBA (DYHKIIUU 110

e€ rpaduxy

4.2

CtpouTth rpadiku 2JIeMEHTapHBIX PYHKIUI BUIA:
y=k/x

k/x

, Y =X2, y = X8 y = |x|, onuckIBaTh CBOMCTBA YMCIOBOH (yHKIUHU MO €€
rpaduxy

9 KIIACC
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Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1

Yucna ¥ BEIYMCIIEHUSA

1.1

CpaBHI/IBaTI) U YIHOpAOOYMBATH pPalWOHAJIBHBIC W HPPALUOHAJIBHBIC

qucia

1.2

BremonaaTe apI/I(i)MeTI/I‘-ICCKI/IC IICﬁCTBPISI C palMOHAJIbHBIMH 4YHCJIaMH,
coycTad YCTHBIC U IMHMCBbMCHHBIC HpI/IéMI)I, BBITIOJIHATE BBIYUCICHUS C

HppaivOHAJIBbHBIMHA YU CIIaMU

1.3

HaxomuTe 3HauYeHUs CTENEHEW C LEeJbIMH TOKa3aTelIsIMH U KOPHEM,

BBIYHCIIATH 3HAUYCHUS YHUCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprrJ'IfITB HGfICTBI/ITCJ'IBHBI@ YuCiia, BBIIOJHATH IMMPUKUAKY PE3yiibTaTa

BBIYMCIIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI

VYpaBHEHHS 1 HEPABEHCTBA

2.1

Pemrate nuHelHbIE U KBaJApPAaTHBIE YPABHEHUS, YPABHEHUS, CBOIAIINECS

K HUM, IIpocTeiiiine ApoOHO-palluoHaIbHbIE YpaBHEHUS

2.2

Pemath cucteMsl ByX JTMHEWHBIX YPaBHEHUH C IByMs IIEPEMEHHBIMU U
CUCTEMBbI JBYX YPaBHEHMI, B KOTOPBIX OJHO ypaBHEHUE HE SBIIAETCS

JIMHEHHBIM

2.3

Pemate TexcToBBIC 3aJa4u aJ'IFC6paI/I‘IeCKI/IM CII0CO0OOM C IIOMOIIIBIO
COCTaBJICHUA YPAaBHCHUSA WKW CHUCTEMBI IIBYX ypaBHeHI/Iﬁ C IABYMA

INEPEMEHHBIMU

2.4

[IpoBomuTh mpocTelIne HCCIACAOBAHUA ypaBHEHUH U CUCTEM
ypaBHEHUH, B TOM YHCIIE C IPUMEHEHHEM TpadudecKiX MpeCTaBICHUN
(HampuMep, YCTaHaBIMBAaTh, HUMEET JIM YypaBHEHUE WIH CHCTEMa

ypaBHCHI/Iﬁ peUICHU:A, €CIIN UMECT, TO CKOHBKO)

2.5

Pemars JIMHEHbBIE HCPABCHCTBA, KBaJApaTHbIC HCPaBCHCTBA,
I/1306pa}l(aTL peuIeHUEC HCPABCHCTB Ha YHCI0BOM HpHMOﬁ, 3allMChIBATb

peHICHUC C TIOMOIIIBKO CUMBOJIOB

2.6

Pemate cucteMnl JIHHEHHBIX HCPAaBCHCTB, CHUCTCMbI HCPABCHCTB,

BKJIFOYAKOIIUE  KBAaJAPATHOC  HCPABCHCTBO, I/I306pa)KaTB pCUICHUC
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CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpHMOfI, 3aIlUCbIBAaTh PCUICHUC C

IIOMOIIIbXO CHMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3IIMYHBIX 3a4a4

OyHKIMU

3.1

Pacnio3naBate GyHKIIMHM H3yd4eHHBIX BHIOB. [loKa3pIBaTh CXeMaTHYECKU
pacroiokeHue Ha KOOPIMHATHON TUIOCKOCTH I'paduKoB PyHKIMN BUA:
y=kx, y=kx+b, y=k/X, y=ax?+bx+cC, B 3aBUCHMMOCTH OT 3HAYCHHH

K03((HULIMEHTOB, ONUCHIBATH CBOICTBA (PYHKLUI

3.2

[loka3piBaTh  CXEMaTHYECKH  pACIIOJIOKEHHWE HAa  KOOPAMHATHOU
TIOCKOCTH TpadukoB pyHKImiA Buma Y = VX, Y = [x| U OmUCHIBATH

CBOMCTBa QyHKIMMI

3.3

Crpoutb u u300pakaTh CXE€MaTHYECKH TrpapuKud KBaJpaTHUHBIX
(GyHKIMM, OMUCHIBaTh CBOWCTBAa KBAaAPATUYHBIX (QYHKUMH MO HX

rpaduxam

3.4

PacrioznaBate kBagpaTHuHyl0 (QYHKIUIO 10 (opmyne, NPUBOAUTH
MpUMEpPbl KBaJApPAaTUYHBIX (YHKIUI M3 peanbHON JKU3HH, (U3UKH,

reOMETPUH

Apudmernueckas v reoMeTpHUecKas Mporpeccuu

4.1

Pacnio3HaBate apruMeTHUYECKyI0 U T€OMETPUIECKYIO MPOTPECCHU TPH

Pa3HbIX crocodax 3aJaHus

4.2

BoInonHAT, BBIYMCIEHHUSI C HCIOJIb30BaHHEM GopMyn N-TO 4jieHa
apuMeTUyecKoil U reoMeTpUYEeCKON MpOrpeccuid, CyMMbl MEpPBHIX N

YJICHOB

4.3

I/I306pa)I(aTI> YJICHBI ITOCJIICA0OBATCIIBHOCTH TOYKAaMHM Ha KOOpﬂHHaTHOﬁ

IINIOCKOCTH

4.4

Pemars 3aJa4yu, CBA3aHHBIC C YHUCJIOBBIMH IIOCJICAOBATCIBHOCTAMH, B
TOM 4YHUCIC 3aJa4u U3 peaanoﬁ KHN3HHU (C HUCIIOJIB30BAHUEM

KaJbKYJISATOPA, UPPOBBIX TEXHOJIOTHIT)
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IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
Jpo6u OOBIKHOBEHHBIE M JIECATHUYHBIE, MEPEXO] OT OJHON (OpPMBI 3amucU
1.1 npobeit k napyroil. IloHATue panMOHAIBPHOrO YHMCHA, 3alUCh, CpPaBHEHHE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCEN
19 Apudmernueckue NeMCTBUS C pallMOHAIBHBIMU yMcliaMu. Pernienue 3anau u3
' peaIbHOM MPAKTUKHU HA YacTH, Ha IpOOHU
13 CreneHb ¢ HaTypaJbHBIM [IOKa3zaTeJeM: OIpeaeeHne, mpeoOpazoBaHueE
' BBIPaKEHUI Ha OCHOBE OMPE/eNICHUs, 3aIUCh OOJIBIINX YHCE
14 [Ipo1eHTsl, 3anKch NPOLIEHTOB B BUJIE ApoOU U ApodH B BUAE NMPOLeHTOB. Tpu
' OCHOBHBIC 3a/1a4¥ HA NPOLICHTHI, PEIICHUE 3a7a4 U3 PEAIbHOW TPaKTUKU
15 IIpumeHeHME  NPU3HAKOB — NEIMMOCTH, PA3JIOKCHHE HA  MHOXKHUTEIU
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBucMMOCTHM, B TOM  uMciae npsimMas M oOparHas
' IIPONIOPLIMOHAIBHOCTH
2 AnreOpandeckue BhIpaXeHUs
21 IlepemeHHBIE, YMCIIOBOE 3HAYECHHUE BBIPAKCHMS C NEPEMEHHOM. JlomycTuMmbIe
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBneHue 3aBUCUMOCTH MEXKJy BeIMYMHAMU B BHUAE (HOPMYIIBL.
. Beraucnenus no popmynam
2.3 [Ipeo6pazoBaHne OyKBEHHbBIX BBIPRXKEHUH, TOXKAECTBEHHO PaBHbIE BBIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYPAIBHBIM [10KA3aTeIEM
25 Opnownensl u MHOrowieHsl. CreneHp MHoOrowieHa. CIllo’KeHHE, BbIYMTAHHE,
. YMHOKE€HUE MHOTOWJIEHOB
28 DopMysbl COKPALEHHOTO YMHOKEHUS: KBAapaT CyMMbI M KBaJpaT pPa3HOCTH.
' ®opmyna pa3HOCTH KBaApaToB. Pa3noxkeHrne MHOTOWIEHOB HA MHOKUTEIN
3 YpaBHEeHUA
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31 VYpaBHeHHe, KOpeHb YypaBHEHHUs, TMpaBWiIa MPeoOpa3oBaHUs YpaBHEHHUS,
' PaBHOCHUIIBHOCTb YPaBHEHUM
3.2 JluHeitHOE ypaBHEHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEH JIMHEHHOTO
. YPaBHEHUS, PEIICHNUE JIMHEUHBIX YPAaBHEHUN
33 CocraBieHre ypaBHEHMI IO YCIOBHIO 3a/ladyM. PellleHne TeKCTOBBIX 3a/1ad ¢
' IIOMOIIBIO YPABHEHUHN
3.4 JIuHeliHOe ypaBHEHUE C JBYMS IIEPEMEHHBIMH U €T0 TpaduK
Cucrema qByX TMHEMHBIX YpaBHEHUH C IByMsI IEpEMEHHbBIMU. Pelienue cuctem
3.5 ypaBHEHUH crocoOOM MOACTaHOBKH. [IpuMepsl pemieHns TeKCTOBBIX 3a/1ad ¢
IIOMOIIIBIO CUCTEM YPAaBHEHMI
4 Koopaunats! u rpapuku. OyHkinuu
4.1 Koopaunara Toukn Ha npssMon
42 Hucnossle npomMexyTku. PaccTossHue Mexay AByMs TOYKaMH KOOPAMHATHOMN
' psAIMOM
43 [IpsimoyronpHast cucrema koopauHat, oc Ox m Oy. AGcumcca u opauHaTa
' TOYKH Ha KOOPJMHATHOM IIOCKOCTH
a4 [Ipumepsr rpadukoB, 3amaHHBIX (popmynamu. UreHwe TpadUKOB peabHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas Gynkuus, e€ rpaduk. ['paduk pyakmuu y = [x|
4.7 I'paduaeckoe penreHne TMHEHHBIX YPAaBHEHUM U CHCTEM JIMHEHHBIX YPaBHEHHUI
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
1 Yucna ¥ BIYMCICHUS
11 KBagpatHblii kopeHp u3 uyucia. [loHsTHe 00 uUppanMOHAIBHOM 4YHCIIE.
' JlecaTuunble MpUOIMKEHNS UPPALUOHATIBHBIX YHCEIl
CBoiicTBa apu(pMETHYECKUX KBAaJPaTHBIX KOPHEH W HUX NPUMEHEHUE K
1.2 peoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUH U BbIUMCIEHUSAM. JleCTBUTEIbHBIE
qucia
1.3 Crenens ¢ 1enbpIM oKasareneM U e€ cBoiictBa. CTaHgapTHas 3allich YKcia
2 AnreOpanyeckue BbIpaXKeHUs
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2.1 KBagparHslii TpEXUIEH, pa3JIOKEHUE KBAJAPATHOTO TPEXWICHA HA MHOKUTEIIN

2.2 Anrebpandeckast 1poob. OCHOBHOE CBOMCTBO anredpanyeckoi ApoOu

2.3 CrnosxeHue, BBIYUTaHHE, YMHOKCHHE, JCTICHUE allrTeOpandecKux Ipooeit

24 ParnmonanbHbIe BRIpaXKEHUS U UX TTpeoOpa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA

31 KBanpatHoe ypaBHeHue, popmMyna KopHEll KBaapaTHOTO ypaBHeHHs. Teopema
' Buera

3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM

3.3 [pocteiimme qpoOHO-paMOHATBHBIE YPAaBHEHHS

I'paduueckas nHTEpHpETalMsi YPAaBHEHUH C JBYMS NEPEMEHHBIMH U CHUCTEM
3.4 JIMHENHBIX YPaBHEHUHN C ABYMs NEepeMeHHbIMH. lIpumepsl pemenus cucrtem
HEJIMHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU

3.5 Pemrenne TeKCTOBBIX 337124 anTreOpandecKuM CIocoO0OM

3.6 UmrcnoBble HEPaBEHCTBA U MIX CBOWCTBA

3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEeMEHHOM

3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM IMEpEMEHHON
4 DyHKIIUA

i1 [onsitne dpynkuu. OGIacTh ONpeaeaeHIs] © MHOXKECTBO 3HAUEHUH (QYHKIUH.
' CriocoOnI 3aganus GyHKITUN

4.2 I'paduk dynkuun. Urenue cBoiicTB pyHKIMH 110 €€ Tpaduxy

4.3 [Tpumepst rpaduKkoB QYHKIHI, OTPaKAIOUIUX peaabHbIE TPOIECCHI

a4 OyHKIMM, ONKCHIBAIOIIME TPSAMYHO U OOpaTHYIH IPONOPIHOHAIbHBIE
' 3aBHCUMOCTH, UX I'pauKu

4.5 Oynkuuu y =x?,y = X3

4.6 Oynkuuu y = [IX, Y = |x]|

4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUN

9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Uucna ¥ BEIYHCICHUS
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PaL[I/IOHaJIBHLIe qrciia, HUppaluOHAIILHBIC 4YHUCId, KOHCYHBIC U 0OeCKOHEUHbIE

11 JeCATHYHBIE IPOOH
MHO0XeCTBO JAEUCTBUTEIBHBIX YHUCEN, ICUCTBUTEIbHBIC YUCIIA KAK OECKOHEUHbIE
19 JeCATUYHbIE 1poOu. B3anMHO 0HO3HAUYHOE COOTBETCTBUE MEXKIY MHOKECTBOM
' JEMUCTBUTENBHBIX YUCEN U KOOPAMHATHOU NpsAMoi. CpaBHEHHE AEHCTBUTEIbHBIX
qucel
1.3 Apupmerrueckue NeHCTBHS ¢ ACHCTBUTEIBHBIMH YHCIAMH
N3mepenust, npuOikeHus, ONeHKUA. Pa3Mepsl 0OBEKTOB OKPYXKAIOIIETO MHUPA,
14 JUINTEIBHOCTh MPOLIECCOB B OKpyxkaromeM wmupe. [IpubmmkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuoOmmkeHus. Okpyrienue uucen. [Ipukuaka u oleHka
pEe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEHMS 1 HEpaBEHCTBA
2.1 YpaBHeHUs ¢ OAHOM MepeMeHHON
2.2 JIunelinoe ypaBHeHue. Penienne ypaBHEHUH, CBOJSIIMXCS K IMHEWHBIM
2.3 KBagparHoe ypaBHeHMe. Pernienue ypaBHeHNH, CBOIAIINXCS K KBaIPaTHBIM
94 bukBanpaTtHoe ypaBHeHHe. [IpuMepsl penieHns ypaBHEHUN TPEThel U 4eTBEPTOMN
' CTEeNeHe! pa3oKeHHeM Ha MHOKUTEIH
2.5 Pemenne npoOHO-paiMOHABHBIX YpaBHEHUH
2.6 Cucrembl ypaBHEHUH
2.7 VYpaBHeHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pemenue cucreM AByX TUHEHHBIX YpaBHEHUM C ABYMS IEPEMEHHBIMU
29 Pemenune cuctem AByX ypaBHEHM, OJHO M3 KOTOPBIX JHHEHHOE, a Apyroe —
' BTOPOU CTENEHU
2.10 I'paduaeckas uHTEpIpETALMS CUCTEMBI YPaBHEHUH C ABYMS IIEPEMEHHBIMH
2.11 PemreHne TeKCTOBBIX 33124 aNreOpandecKuM CIiocoooM
2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenue nuHeitHBIX HEPABEHCTB C OJHON IEPEMEHHOM
2.14 Pemenue cucreM TMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOI
2.15 KBanpaTHbsle HEpaBeHCTBA
216 I'paduueckast MHTEpHpeTalusi HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMs
. IIEPEMEHHBIMU
3 OyHKIMH
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KBamparnunass ¢yaknus, e€ rpaduk u cpoiictBa. Ilapabona, KOOpIWHATHI

3 BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU TapadoIIbI

3.2 I'paduku dpynkumii y=Kkx, y=kx+b u ux coiicta

3.3 I'paduku pynkunmii y=Kk/x, y = X u ux cBoicraa

3.4 I'paduku QyHKIMIA , ¥ KX CBOHCTBA
4 UucnoBele OCIEA0BATENbHOCTH

41 Omnpenenenne U cnocoObl 3alaHMsI YUCIIOBBIX TOCIIEAOBATENILHOCTEH. 3anaHue
' MIOCIICZIOBATEIILHOCTH PeKYppEeHTHOM (hopmyItoit U popmysoii N-To wieHa

49 Apudmernueckas mnporpeccus. Popmyasl N-ro ujaeHa apuPpMeTHUUEcKOi
' MIPOrPECCUH, CYMMBI IIEPBBIX N UIEHOB

43 I'eomerpuueckas mporpeccuss. @DopMysabl  N-r0 WIEHa TIe€OMETPUYECKOU
' MIPOrPECCUH, CYMMBI IEPBBIX N UIEHOB

44 N300paxkenue wieHoB apupMeTUUECKO U TeOMETPUUYECKOI MPOrpeccuii TOUKaMu
' Ha KOOPJMHATHOM TJIOCKOCTH. JIMHEMHBIN U SKCIIOHEHIIMAIbHBIA POCT

4.5 CrnosxHbIe MPOLIEHTHI
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MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOT'O 00111er0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHHe OnepupoBaTh MOHATHAMHU: MHOYKECTBO, II0JMHOKECTBO,
oTepanuy HajJ MHOXKECTBAMH; YMEHHE ONEpUPOBATh MOHATUIMHU: Tpad,
CBS3HBIA Tpad, AepeBO, LMKI, NPUMEHATh UX IMpPH PEUICHUM 3a/ad;
YMEHHUE HCIOJIb30BaTh Ipaduyeckoe IMPEeICTABICHHE MHOXECTB JUIS
OIIMCAHUsl pEealbHBIX MPOLECCOB U SBJICHUM, IPU PEIICHHUH 3a1a4 M3

JPYrux y4eOHbIX IPEeIMETOB

YMeHne onepupoBaTh MOHATHSIMU: OINpPEAEIICHUE, aKCMOMa, Teopema,
JI0OKa3aTelIbCTBO; YMEHHME pPAaClO3HAaBATh HWCTUHHBIE W  JIOXKHBIE
BBICKa3bIBAHUS, IPUBOJIUTH IIPUMEPBI W KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUHU

YMeHue omnepupoBaTh MOHATHUAMHU: HATypajdbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHCJO, JETUMOCTb HATypaJbHBIX YHUCEN, MPHU3HAKU
JEIMMOCTH, IEJI0€ YHUCIO, MOAYJb 4YHcia, OOBIKHOBEHHas Ipo0b U
necsiTudHasi ApoOb, CTaHAAPTHBIA BUJ YHUCIA, PAl[MOHAJIBLHOE YHCIIO,
UppAllMOHATILHOE YHCIIO, apU(pMETHUYEeCKH KBaJpaTHBIH KOPEHb;
YMEHHE BBIMOJIHATH JCHCTBUS C YUCIAMU, CPABHUBATh U YIOPSAI0UNBATH
yyclia, MPEACTaBIATh YMCIAa HAa KOOPAMHATHOW NPSIMON, OKPYIJIATH

qucia; YMCHHUEC A€J1aTh NPUKUIAKY U OLICHKY PE3yJibTaTa BBIYMCIICHHUI

YMeHue omnepupoBarh MOHATHSAMH: CTENEHb C IENbIM IOKa3aTeseM,
apudmeTuyecKuil KBaJpaTHBIH KOpPEHb, MHOTOYIIEH, anredpandeckas
Ipo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypallbHON CTENeHH
0oJbIIe €IUHUIBI, YMEHHE BBINOIHATH pPAcy€Thl 1Mo  (opmynam,
npeoOpa3oBaHus LETBIX, JAPOOHO-PAIlMOHATBHBIX BBIPAKEHUH U
BBIPAXXEHUI ¢ KOPHIMHU, Pa3I0KEHHE MHOTOWICHA HA MHOKUTENH, B TOM
YHClie C KCIOJIb30BaHHEeM (OpMya pa3HOCTH KBaJApaTOB M KBajpara

CYMMBI U pa3HOCTH

YMmenue ONCpHUpOBaTh IMOHATHUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C

OJIHOH nepeMeHHoﬁ, YUCJIOBOC  HCPABCHCTBO, HCPAaBCHCTBO C
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IIEPEMEHHOM; YMEHHUE pELIaTh JIMHEWHbIE W KBaApaTHbIE ypPaBHEHHS,
IPOOHO-PAIMOHANBHEIE YPAaBHEHUS C OJHOW MEPEMEHHOU, CHUCTEMBI
JIBYX JIMHEWHBIX YPaBHEHWM, JINHEHHBIE HEPABEHCTBA M UX CHUCTEMBI,
KBaJIpaTHbIE ¥  JPOOHO-pallMOHANbHBIC HEPABEHCTBA C  OJIHOM
MIEPEMEHHOM, B TOM YHUCJIE NIPU PEUICHUH 3a/1a4 U3 APYrUX OIPEAMETOB U
MPAKTUYECKUX 3a7a4; YMEHHUE UCIIOJIb30BaTh KOOPINHATHYIO NMPAMYIO U
KOOPJMHATHYIO IIJIOCKOCTh JJIsi HM300pa)K€HUsl pElleHUN YpaBHEHUH,

HEPABCHCTB U CUCTEM

YMeHue onepupoBarh HNOHATUAMHU: QYHKUUSA, rpapuk QyHKIUU, HYIU
(yHKIIMM, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, POMEKYTKH BO3pACTaHMUSI,
yObIBaHUs, HauOoJIbllIeE ¥ HAUMEHbLIEe 3HAUYCHUS (DYHKIMH; yMEHUE
ONEepUpPOBaTh MOHATUAMM: MpsiMas NPONOPLUUOHAIBHOCTb, JIMHEHHas
GbyHKIMSA, KBagpaTuyHass (yHKIUS, oOpaTHas MpPONOPLUUOHAIBHOCTD,
napabosia, runepbona; yMeHHE CTpOUTh rpadukd  (yHKIHH,
WCTIONb30BaTh TpauKu Uil OMpEAENICHUs CBOWCTB TIPOIIECCOB U
3aBUCHUMOCTEH, IJIsl pelIeHus 3a7ad U3 JPYruxX y4yeOHbBIX NMPEAMETOB U

peaIbHOM KU3HU; YMEHHE BbIpakaTh (pOopMyliaMu 3aBUCUMOCTH MEXY

BEITMYMHAMHU
Ymenue OIIepUpPOBATH MOHSTHSIMHU: MOCJIEZI0BATEIbHOCTb,
apudmernyeckass U TeOMETpUYECKass  IPOTPECCHH;  yMEHUE

WCIOJIb30BaTh CBOMCTBA IMOCJENOBATEIbHOCTEH, (GOPMYIbl CYMMBI U
oOlIero 4ieHa MpU pelIeHWH 33Jay, B TOM UHWCIE 3ajad U3 JIPYrux

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune peiaTh 3aga4u pa3HbIX TUIIOB (B TOM 4YMCJIC HA IIPOLCHTHI, 101
N 4aCTH, ABHKXCHHC, pa60Ty, LOEHY TOBapOB U CTOMMOCTBH ITIOKYIIOK H
YyCIyr, HAJIOT'H, 3a1a4u U3 obnactu YIIpaBJICHHUS JINYHBIMU U ceMeHHBIMU
(I)I/IHchaMI/I); YMCEHUEC COCTABJISATH BBIPAKCHUA, YPDABHCHH A, HCPABCHCTBA
" CHUCTEMBI 110 YCIIOBHIO 3aJla4U, UCCICAOBATH IOJYUCHHOC PCIICHUC U

OLCHUBATH HpaBI[OHOI[O6HOCTB MOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: (PUrypa, TOUKa, OTPE30K, Mpsmasd,
7yd, IOMaHasi, yroj, MHOTOYTr OJIbHUK, TPEYT0OJIbHUK, paBHOOEIPEHHBIN U
PaBHOCTOPOHHHMM  TPEYroJIbHUKH, MPSAMOYIOJbHBIH  TpPEyrojbHHUK,
MenuaHa, OMCCEKTpHCa M BbICOTa TPEYroJIbHUKA, YeTBIPEXYTOJbHHUK,
napaujienorpaMM, pomO, HpPSIMOYTOJIBHUK, KBaJpaT, Tpameuus;
OKPY>KHOCTb, KpYI, KacaTejabHas; 3HAaKOMCTBO C NPOCTPAHCTBEHHBIMU

(I)I/Il“ypaMI/I; YMCHUC pCIIATh 3aJa4yud, B TOM YUCIC H3 MOBCEIHEBHOM
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JKU3HU, Ha HAXOXKIACHUC I'COMCTPUUYCCKHUX BCIIMYMH C IMPUMCHCHUCM

M3YYEHHBIX CBOMCTB (UTYp U (PakToB

10

YMeHue onepupoBarh MOHSITHSIMH: PaBEHCTBO (UIYp, PABEHCTBO
TPEYrOJBHUKOB; TapaUIeIbHOCTh H MEPICHIUKYISIPHOCTD MPSIMBIX,
yroJl MEXAYy TMPSMBIMH, TEPICHIUKYISAP, HAKIOHHAS, IPOCKITHS,
nojobue Guryp, o 0OHBIE TPEYroJIbHUKH, CHMMETPHSI OTHOCHTEIHHO
TOYKH W TIPSIMOH; YMEHHE paclio3HaBaTh PAaBEHCTBO, CUMMETPHUIO U
nojobue uryp, mapamieIbHOCTh U NEPICHIUKYIIPHOCTh MPSMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHnue onepupoBaTh MOHATHAMMU: JUIMHA, PACCTOSIHUE, YroJl (BeTUYMHA
yria, CHHYC M KOCHHYC Yrja TpeyrojbHHKA), IUIOIIa]b; YMEHHE
OIICHMBATh pa3Mepbl NMPEAMETOB M OOBEKTOB B OKPYXKAIOUIEM MHPE;
yMEHHE  TNpUMEHATh  (GOopMyabl  MepumMeTpa W IUIOHIaau
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY)KHOCTH W IUIOIIaJM Kpyra, obobema
MPSIMOYTOJIBHOTO TNapaJIENIeNUIEeAd; YMEHHE TNPHUMEHSATh NPU3HAKU
PaBEHCTBA TPEYrOJBbHHUKOB, TEOPEMY O CyYMME YIVIOB TPEYTOJIbHHKA,
teopeMy Iludaropa, TpUroHOMETpUYECKHE COOTHOIIEHUS IS

BBIUMCIICHUS JUTMH, PACCTOSTHUM, TUTOIIAACH

12

YMenne wu300paxkaTh IUIOCKHE (QUTYpBl HW HX KOMOWHAIWH,
MPOCTPAHCTBEHHBIE (UTYPHl OT PYKH, C TOMOIIBI0 YEePTEKHBIX
WHCTPYMEHTOB ¥ DJJICKTPOHHBIX CPEICTB TI0 TEKCTOBOMY WJIH

CUMBOJIbHOMY OITMCAHHIO

13

VYmenune OIICPHUPOBATDH INOHATUSAMU: MMpsAMOYTOJIbHAsA CHUCTCMa
KOOpJAUHAT, KOOPAUHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YUCIIO, CKAJIIPHOC MPOU3BCACHUC BEKTOPOB,
YMCHHC HCIIOJIb30BATHL BCKTOPBI U KOOPAHWHATHI I IPCEACTABJICHHUA
JAaHHBIX U PCIICHUS 3aa4, B TOM YUCJIC U3 APYIrUX y‘le6HLIX npeaMcTOB

Y pEATBHOU KU3HU

14

YMeHue omnepupoBaTh IMOHATHSMHU: CTOJIOMKOBBIE U KPYTOBBIE
IUarpaMMbl,  TaOmuIBl, cpegHee  apuMeETHYECKoe,  MEIUaHa,
HauOoJIplllee W HaUMEHblIee 3HAYCHMs, pa3Max YHCIOBOTO Habopa;
yMEHUE  U3BJEKaTb, WHTEPHOPETUpOBaTb U  IpeoOpa3oBHIBAThH
UHpOpMaLIMIO, TPEACTaBIEHHYI0 B Ta0iaMIax M Ha JUarpaMmax,
OTpaXKarollyl0 CBOMCTBA M XapaKTEPUCTHKH pEaJbHBIX IPOLECCOB U
SABJICHUI; yMEHHME  pacrno3HaBaTh M3MEHUYUBBIE BEJIUYMHBI B

OKpYyKaromeM MUpe
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YMeHue ornepupoBaTh MOHSATHUSAMU: CIIyYalHBIA OMNBIT (CIy4alHBIN
SKCIIEPUMEHT), 3JEMEHTApHOE COOBITHE (DJIEMEHTApHBIM HMCXON)
CIIy4ailHOTO OIIbITa, CIy4YailHOEe COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHHE HAXOJUTh BEPOSTHOCTH CIyYallHBIX COOBITUH B OMBITAX C
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU COOBITHSIMU; YMEHHUE peIlaTh
3a/layd METOJIOM OpraHM30BaHHOIO Iepedopa M C HCIO0JIb30BAHUEM
npaBujia YMHOXXCHHS; YMEHHE OIEHWBATh BEPOSITHOCTU PEATbHBIX
COOBITUN W SIBJICHWW, TOHHMATh POJb MPAKTHYECKH JOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITUN B OKPYXKAIOIIIEM MUPE U B )KU3HU; 3HAKOMCTBO
C TIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX

YHUCCII U €T0 POJIBKO B MACCOBBIX SABJICHUAX

16

YMenue BbIOMpaTh MOAXOIAMIMM H3y4EHHBIH METOJ Ui pelIeHUs
3a/1a4d, NPHUBOJIUTH NPHUMEpPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIO3HABATH MPOSIBICHNE 3aKOHOB MATEMATHKHU B
HACKYCCTBE, OIMCHIBATh OTHEJIbHBIE  BBIJAIOIINECS  PE3YNbTAThI,
MIOJy4EHHBIE B XOJE PAa3BUTHS MAaT€MATHKU KaK HAYKH, IPHUBOJHUTH
MIpUMEPBI MATEMATUYECKUX OTKPBITHI U UX aBTOPOB B OT€YECTBEHHOM U

BCEMUPHOU UCTOPUH
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HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BIYMCICHUS

1.1 Harypanbenble u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

1o OOBIKHOBEHHBIC U JAECATUYHBIC JPOOH, MPOLIEHTHI, OECKOHEYHBIE TEPHOANIECCKHE
. npobu

1.3 PannonaneHblie yncna. ApudmMerndeckue onepanyy ¢ pallMoOHaIbHBIMU YUCIIaMU

14 JelictButenbHble uyuciaa. Apu(pMETHYECKHE OIepanud C JACHCTBUTEIbHBIMU
' quciaMu

Le [IpuOnmkE€HHbIE BBIYUCIIECHUS, MpaBUa OKPYIJICHUS, MPUKUIKA M OLEHKa
. pe3yJbTaTa BBIYMCICHUN
2 AnreOpandecKkuie BRIpaXKeHHS

2.1 BykBeHHbIe BbIpakeHUs (BBIPAKEHHS C IEPEMEHHBIMH )

29 Crenenp ¢ nenslM mnokazareneM. CTENeHb C pPalMOHAJIBHBIM IOKa3aTeJeM.
' CBoiicTBa cTENEHN

2.3 MHorousneHbl

2.4 AnrebOpaundeckas 1po0b

”E ApubmMeTnuecknii KOpeHb HATYpaJIbHOU cTeneHu. JleiicTBus ¢ apudMeTHIeCKUMHU
' KOPHSIMH HATYPAJIbHOW CTENEHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Hensle u apoOHO-panmoHanbHble YypaBHeHHS. CHCTEMbl U COBOKYIMHOCTH
. ypaBHEHUH

39 Lensle u apoOHO-panMoHalbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYIMHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekCcTOBBIX 3aa4

4 YucnoBele NOCIEA0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHNUs TIOCIIE0BATEIbHOCTEH

42 Apudmernueckas U TreoMeTpuueckas mporpeccuu. Dopmyna  CIOXKHBIX
. IIPOLIEHTOB
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OyHKINU

Oynxkiys, cnocoOsl 3aganus GyHkun. ['papux Gpynkunn. O6nacTs onpeaeneHus

U MHOXECTBO 3HaueHW ¢ynkuun. Hymm  ¢yakoun.  Ipomexyrku

5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl WU
MUHUMYMBI (yHKnuu. HawmOonpiee W HamMmeHblee 3Ha4YeHHE (QYHKIUU Ha
MIPOMEKYTKE

6 KoopaunaTs! Ha IpsAMOM U INIOCKOCTH

6.1 Koopnunatnas npsimas

6.2 JlexapToBbI KOOPAWHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue purypsl 1 Ux cBoicTBa

7.2 TpeyronbHuk

7.3 MHOToyrojasHIUKU

1.4 OKpyXHOCTb U KpyT

7.5 N3mepenue reoMeTpuyecKiX BEIUUNH

7.6 BekTops! Ha I0CKOCTH

8 BeposTHOCTB U cTaTUCTHKA

8.1 OmnucarenbHas CTaTUCTUKA

8.2 BepostHocTh

8.3 Kombunartopuka

8.4 MHoxecTBa

8.5 I'padmr
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