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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BBIYMCICHUA

Paunonansupie uncna. CpaBHEHHE, YHNOPSAOYMBAHHE M apUPMETUUYECKUE
JEUCTBUS C PAallMOHAJIBHBIMU YucaaMy. YuciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHp ¢ HaTypaJbHBIM TOKa3aTeleM M €€ CBOWCTBA. 3alUCh 4YHUCIA B
JNECATUYHON MO3UIUOHHON CUCTEME CUUCIICHHUS.

Pemenne TekcTOBBIX 3a7ad apudpMeTHdecKuM crocobom. Pemienue 3amgad u3
peanbHON MPaKTUKU HA YacTH, Ha JpoOH, HAa MPOLEHTHI, IPUMEHEHUE OTHOIICHUN U
IPOTOPIMI MPU PEUICHUM 3a/1ad, pEeUuIeHUE 3a/a4 Ha JBUKEHUE, padoTy, MOKYIKH,
HAJIOTH.

JlenmumocTs Heabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie 1 cocTaBHble yncia. YETHbIE 1 HEYETHBIE yncha. [Ipu3Haku nemmMocTu
Ha 2,4, 8,5,3,6,9, 10, 11. [Ipu3Haku 1eIUMOCTA CYMMBbI U TTPOU3BEICHUS LIEIIBIX
YUCeJl IIPU PELICHUH 33/1a4 C IPAKTUYECKUM COJEPKAHUEM.

Haubonpmuii o0l AenuTeNnb U HaUMEHbLIee O0Ilee KpPaTHOE JBYX UHCEI.
B3aumMHo npocteie yncna. Anroput™ EBkina.

Jenenue ¢ octaTtkoM. AprudMeTHIECKHE ONepallii HaJl OCTaTKaMHU.

AJredpanyeckue BbIpaKeHUs

BelpaxxeHre C IEepeMEHHbIMU. 3HAUYE€HHE BBIPAKEHUS C NEPEMEHHBIMH.
[TpencraBieHne 3aBUCUMOCTH MEKy BETUYMHAMU B BUJE (OPMYJIBL.

ToxnectBo. ToxkaecTBeHHbIE NpeoOpa3oBaHUs aNreOpandyecKux BbIPAKECHHM.
Jloka3aTenbCTBO TOXKIECTB.

Opnowiensl. OHOWIEH CTaHAAPTHOTO BUA. CTENEHb OJHOWICHA.

MHorounensl. MHorowieH crasgaptHoro Buaa. CTENeHb MHOTOYICHA.
CrnoxxeHue, BbIYMTAHHE, YMHOXKEHHME W JelieHHe MHOrowieHoB. [IpeoOpa3zoBanue
LIEJIOTO BBIpAXXEHNs B MHOTOUYJIEH. KOpHM MHOTrO4IEeHA.

@opMyJbl COKPAIIEHHOTO YMHOKEHUS: KBaJApaT CyMMbl UM KBaJApaT pPa3HOCTH
JIBYX BBIPQXKEHUHN, KyO CyMMBI 1 KyO pa3HOCTH JBYX BBIPQKEHUI, pa3HOCTh KBaIpaTOB
JIBYX BBIPAQXEHUW, NMPOU3BEACHUE PA3HOCTU U CYMMBI IBYX BBIPAKECHUH, CyMMa U
pa3HOCTh KyOOB JIBYX BBIPA)KEHUH.

PasnojxeHne MHOrO4JieHa Ha MHOXHUTENU. BbiHEeceHre oOIIero MHOXHUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBaenue ¢ onHou nepeMeHHon. Kopenb ypaBHeHus. CBOMCTBa ypaBHEHHUM C
OJIHOM IIepEeMEHHON. PaBHOCUIIBHOCTD ypaBHEHUN. Y paBHEHUE KaK MaTeMaTUyecKas
MOJENb PEATBHON CUTYAILNH.

JluHerHOE ypaBHEHHME C OJHOM MEPEMEHHOW. YHMCIO KOpPHEW JIMHEWHOIO
ypaBHEHUs. PermeHne TeKCTOBBIX 3a/1a4 C IMTIOMOIIBIO IMHEWHBIX YPAaBHEHU M. JIMHEHOE
YpaBHEHHE, COJIEPHKALIEE 3HAK MOTYJIS.

VYpaBHeHHe ¢ AByMsI epeMeHHBIMU. ['paduk TMHEWHOTO ypaBHEHHUS C IBYMs
nepeMeHHbIMU. CHCTEMBbl JMHEHHBIX YpPaBHEHHUW C JBYMS IE€PEMEHHBIMH.



['padmyeckuii MeTon pemieHuss CUCTeMbl JUHEHHBIX ypaBHEHHH C JABYMs
IIEpeMEHHBIMU. PenieHue cucrteM JIMHEWHBIX YPAaBHEHWMM C JBYMsS IE€PEMEHHBIMU
METOJIOM IIOJICTAHOBKH U METOJIOM CJIOkKeHUs. CrucTeMa IBYX JIMHEWHBIX YPABHEHUH C
JBYMS IEPEMEHHBIMU KaK MOJIEJb PEAJIbHOM CUTYallHH.

DOyHKIMHA

KooparHara Touku Ha npsiMoi. UMciioBblE POMEXYTKU. PaccrosHue Mexny
JBYMS TOUKaMU KOOPAUHATHOU MPSMOM.

[IpsimoyronbHas cuctema KoopAuHAT. AOcimcca W OpJAUMHATa TOYKH HA
KOOpAMHATHOM TuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmymnamu. UteHue
rpauKOB pealbHbIX 3aBUCUMOCTEH.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXAy BenuunHamu. lloHATHE QYHKUUU.
OyHKIMS KaKk MaTeMaTU4ecKas MOJIEb peaibHOro npouecca. O01acTh onpeneaeHus
u obnacte 3HaueHMd QyHKuuu. CrnocoOsl 3amanus ¢yHkuuu. ['padux dyHKIMH.
[TonsiTust MaKcUMyMa 1 MUHUMYMa, BO3pacTaHUs U yObIBaHUS Ha IPUMEPAX PeasIbHBIX
3aBUCHUMOCTEM.

Jluneiinass ¢ynkuus, e€ cpoiicTBa. ['paduk mnuHerHoW QyHkuu. I'paduk
¢dyuknuu Y = |X|. KycouHo-3amanubie GyHKIIHN.

8 KJIACC

Yucaa v BIYMCICHUA

KBagpatueie kopHH. ApudmeTHdeckuil KBaJpaTHBI KOPEHb M €ro CBOWCTBA.
[TonssiTe wWppamMOHAIBLHOTO 4Yuciaa. JleWCTBUS € UPPalMOHAIBHBIMH YHUCIAMMU.
CBoiiCcTBa NEUCTBUI C HpPpalMOHAJIBbHBIMUA 4ynciiaMi. CpaBHEHHE MPpPALMOHAIBHBIX
quced.

[IpencraBieHnss O  pacCIIMPEHUSIX  YHMCIOBBIX  MHOXKECTB. MHOXKeCTBa
HaTypaJIbHBIX, LEJbIX, PAMOHAIBHBIX, JEUCTBUTEIbHBIX Yncesl. CpaBHEHNE YuUCEI.
YucnoBble MPOMEKYTKH.

[HerictBus ¢ ocrarkamu. Octatku creneHer. [[puMenenrne 0cTaTkoB K pEeLICHUIO
YPAaBHEHMH B LEJBIX YUCIAX U TEKCTOBBIX 33/1a4.

Pasmeppl 0OBEKTOB OKpPYKAIOIIETO MHpa, UIMTEIHOCTH IPOLECCOB B
okpyxatomeM Mupe. CTaHJapTHBINA B YHCIIA.

AJiredpanyeckue BbIpaKeHUs

AnrebOpandeckas npoOb. JlomycTumple 3HAYCHHS TEPEMEHHBIX B APOOHO-
palMOHAIBHBIX ~ BhIpaKeHUsAX. (OCHOBHOE CBOWCTBO anrebpanyeckoud JapoOwu.
CrnoxxeHue, BbIUUTaHUE, YMHOKEHHE U JIeJICHUE anredpanyeckux Apoodeii. Beinenenue
LeJI0M YacTH aJiredpanyeckon Apoou.

PaunonanbsHbie BeIpaxkeHus. ToXIeCTBEHHbIE MTPEOOPa30BaHUS PAIMOHATIBHBIX
BBIPAKECHUM.

JonycTumbple  3HAUYEHUS] TNEPEMEHHBIX B  BBIPAXKEHUSX, COAEp KaIUX
apupmMeTHyecKre KBaJipaTHble KOpHU. TOXIeCTBEHHbIE MPE0Opa30BaHUs BbIpAKEHUH,
coJiep Kalux apupMeTHYecKrue KBaApaTHbIE KOPHH.

CreneHsb C 1eIbIM MOKa3aTeneM U e€ cBoicTBa. [IpeobpazoBanue BhIpaKeHHI,
COJZIEPIKAILUX CTEIICHH.



YpaBHeHMS U HEPaBeHCTBA

KBagpatHoe ypaBHeHue. Q@opMmyna KOpPHEH KBAApAaTHOIO  YPaBHEHHS.
KonndecTBO NEHCTBUTENBHBIX KOPHEW KBaJapaTHOro ypaBHeHMs. Teopema Buera.
YpaBHEHHUsI, CBOJMMBIE K JINHEWHBIM YPAaBHEHUSAM WJIM K KBAJIpPaTHbIM YPaBHECHHUSM.
KBagpaTtHOoe ypaBHEHHME C mapaMeTpoM. PenieHue TEKCTOBBIX 3a4ad C IOMOIIBIO
KBaJPaTHBIX YPABHEHUM.

JpoOHO-palinoHalIbHble  ypaBHeHUs.  PemieHne  ApoOHO-pallMOHAIBHBIX
ypaBHeHUW. PelmieHue TEKCTOBBIX 33Jady C TOMOMIBIO JIPOOHO-paIlOHATBHBIX
ypaBHeHUH. ['paduueckas HHTepIpeTaus ypaBHEHUI ¢ IBYMsI IEpEMEHHBIMHU.

YucnoBble HepaBeHCTBA. CBOMCTBA YUCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemennou. Ctporue u HecTporue HepaBeHCTBA. CIOKEHHE U
YMHOXXEHHE  YHUCJIOBBIX HEpaBEHCTB. OILICHMBAHWE 3HAYCHHS  BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

IloHATHE O pELIEHUH HEPABEHCTBA C OJJHOM ITIEPEMEHHON. MHOKECTBO pelIeHun
HEpaBEHCTBA. PaBHOCUIIbHBIC HEPABEHCTBA.

JIuHeliHOEe HEPABEHCTBO C OJHOM IIEPEMEHHOM M MHOYKECTBA €r0 PELICHMM.
Pemenue JMHENHBIX HEPABEHCTB C OJHOM NepeMeHHON. CHCTEMBI U COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOM IIEPEMEHHON. Penenne TeKCTOBBIX 3a/1a4 ¢ IIOMOILBIO
JIMHEWHBIX HEPABEHCTB C OJIHOU IIEPEMEHHOM.

DOyHKUIMHA

OOnacTb ompeneneHuss U MHOXECTBO 3HaueHui (yHkuuu. CrnocoObl 3a1aHus
¢bynkuuid. I'papuk pynkuuu. Yrenune cBocTB pyHKMM no e€ rpaduxy. [Ipumepst
rpadukoB (yHKIHMA, OTPaXKAIOIIMUX peaIbHbIE MPOLECCHI.

Jluneitnass Qyskuusg. DyHKIMHU, ONUCHIBAIOIIUE TMPSIMYH0O U OOpPaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oyrkmun Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicTsa.
Kycouno-3anannsie GyHKIUN.

9 KIIACC

Yucaa v BIYMCICHUSA

Kopensb N-ii crenenu u ero cBorictBa. CTeneHs ¢ palluoOHaIbHBIM MTOKa3aTeIeM U
€€ CBOMCTBA.

AsredpanyecKue BbIPAKEeHUSA

ToxxmecTBeHHbIE TPe0oOpa30BaHMsI BBIPAKCHUM, COJEPXKAIUX KOPEHb N-i
crenieHU. TOXAECTBEHHBIE MPEOOpPa30BaHUS BBIPAKEHUN, COACPXKAIIMX CTEMEHb C
PaLMOHAIBHBIM ITOKA3aTEJIEM.

KBagpatueiii TpéxwieH. KopHu kBagpatHoro TtpéxuneHa. Pazmoxenue
KBaJpaTHOTO TPEXUJICHA HA JIMHEWHbIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

bukBaapatasie ypaBHeHUdA. [Ipumepsl NIpUMEHEHHI METOJOB PaBHOCHIBHBIX
npeoOpa3oBaHUi, 3aMEHbl MEPEMEHHOM, TrpapUyecKoro MeTojAa IMpU pPEelIeHUU
ypaBHEeHU 3-i u 4-11 CTENEeHEe.

Pemenue qpoOHO-parmoHAIBHBIX YPaBHEHUH.



Pemenne cucrteM ypaBHEHUHM C AByMs IIEpeMEHHbIMHU. Pemenue nmpocrenmmx
CUCTEM HEJIMHEHHBIX ypaBHEHUN C JByMsl TepeMeHHbIMU. ['paduueckuii merton
PELIEHUs] CUCTEMBI HEJIMHENHBIX YPAaBHEHUH C ABYyMs IepeMeHHbIMU. CucTtema JIByX
HEJIMHEWHBIX YPABHEHUI C IByMs IEPEMEHHBIMH KaK MOJIENIb PEaJIbHOM CUTYaLIHH.

UucnoBele HEpaBEeHCTBA. PellleHHE JHMHENHBIX HEPABEHCTB. JlOKa3aTelbCTBO
HEPABEHCTB.

KBagpaTHble HEpaBeHCTBA C OJHOM IepeMEeHHOW. PelieHne KBagpaTHBIX
HEPABEHCTB rpauecKUM METOJ0M U METOJOM MHTEPBAIOB. MeTO HHTEPBAJIOB AJIs
palMOHAIIBHBIX HEPaBEHCTB. lIpocTeiime HepaBeHCTBa ¢ TapaMeTPOM.

Pemienne TEKCTOBBIX 3a/1a4 € TIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMsl nepeMeHHbIMHU. PemieHue HepaBeHCTBa C JBYyMs
nepeMeHHbIMU. CUCTEMBI HEPABEHCTB C ABYMS NlepeMeHHbIMU. ['paduueckuii meTon
pELICHUS] CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMHU.

DOyHKUMHA

Oynkuus. CoiicTBa GyHKIUN: HYIU QYHKIMH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA
(GYHKIUM, TPOMEXKYTKH BO3pacTaHUsl M YObIBaHMS (YHKIMH, YETHbIE U HEUYETHBIC
(GyHKIMM, HauOoJbIlIee U HAaUMEHbIIee 3HaUeHUs (PyHKLIUU.

KBanpartuunas pyHkuus u e€ cBoiictpa. Mcnonb3oBaHue CBOMCTB KBaIpaTUUHOM
¢yHkun ans pemeHus 3anad. lloctpoenue rpaduka KBagpaTWyHON (DyHKLIUU.
[Tonoxenue rpaduka KBaApaTUIHON (PYHKIIMHN B 3aBUCUMOCTH OT €€ KOd(h(DUIIEHTOB.
I'paduku pynxmmii y =ax2, y = a(x — m)?>u y = a(x — m)? +n. [Mocrpoenue rpadhuxon
(GyHKUHNA ¢ TOMOILBIO MTPeoOpa3oBaHUM.

Jpo6Ho-nuneiinas Gynkuus. MccnenoBanue GyHKIMMA.

Oynkuus Y = X" ¢ HaTypaibHBIM TIOKa3aTeneM N u e€ rpaduk.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPeccum

[lonsiTHe YHCIOBOM TMOCIEOOBATEILHOCTH. KoOHeYHBIE W OECKOHEYHBIC
NOCJIEOBATEIBHOCTH. OrpaHnuyeHHas MIOCJIEIOBATEIBHOCTb. MOHOTOHHO
Bo3pacraromias  (yObIBaromiasi)  IMOCJSAOBATEIbLHOCTb. CnocoObl  3amaHus
MOCJIEI0BATEIBHOCTH: OMKUCATEIbHBIN, TAOTUYHBIHN, C TOMOIIbIO (POPMYJIBI N-TO YJieHa,
PEKYPPEHTHBIN.

Apudmernueckass U TreoMmerpuyeckas mporpeccund. CBOWCTBA  YJICHOB
apu(pMETHIECKON U TeoMeTpuueckor mporpeccuit. Dopmynsl N-ro WieHa
apu(PMETUIECKON M TeOMEeTpUYecKor mporpeccuid. DopMysbl CyMMBI TMEPBBHIX N
YJICHOB apU(METUYECKOM U TEOMETPUYECKON mporpeccuid. 3ajayu Ha MNPOLEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IOCIENOBATEIbHOCTH, O CYMMHPOBAHUU
0ECKOHEYHO yObIBaIOIIEH Fr€OMETPUUECKON TPOTrPECCHH.

Meron MaTemaTuueckor MHAYKIMU. [IpocTenie npumepsl.



MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBI€TCS OJHHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHa 00eCIIeYMBACT U3YUCHHUE APYTUX TUCIUIUIMH KaK €CTECTBCHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO IMKIOB, €€ OCBOCHHE HEOOXOJAMMO st
NPOAO/DKCHUS OoOpa3oBaHWsl W ISl TOBCEAHEBHOW JKM3HHM. PasButne y
OoOyJarommxcss HAYYHBIX TPEJACTABICHUNH O TMPOUCXOXKIACHUH W CYIIHOCTH
anreOpanvecknx aOCTpakKIui, crmoco0e OTpaKEHUS MaTeMaTHYeCKOW HayKOu
SBIICHUH M TIPOIECCOB B TPHUPOJE H OOIIECTBE, POJIM MaTEeMaTHIECKOTO
MOJICJTMPOBAHUS B HAYYHOM IMO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO
HAYYHOTO MHPOBO33PEHUS U KaueCTB MBIIIICHHUS, HEOOXOANUMBIX ISl afanTallid B
COBpeMEHHOM 1U(ppoBOM ob1IecTBe. M3yueHue anredpbl 0OecrieynBaeT pa3BUTHE
yMEeHHsI Ha0mIoJaTh, CpaBHHMBATh, HAXOJWTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHYHOCTH MBIIUICHUS, CTIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBHIBATH CBOU
JEHCTBUS, BBIBOJBI, (pOPMYIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpbl
o0ecrieurnBaeT pa3BUTHE JJOTMUECKOTIO MBIIIEHUS! O0YYaIOLUXCs: OHU UCTIOIb3YIOT
JNEAYKTUBHBIE M HMHIYKTUBHBIE pacCyKICHHs, OOOOIIEHHE U KOHKpPETU3aLUIO,
abctparupoBanue u aHajoruto. O0ydeHue anreOpe mpeanoaraeT 3HaUYUTENIbHBIN
00BEM CaMOCTOSITENIBHOM 1EATEIbHOCTH 00YyYatOIIUXCsl, TO3TOMY CaMOCTOSITEIbHOE
pelieHue 3aaady  OO0y4aroUIMMHCS SBJISETCS peaju3aluedl JIesTeIbHOCTHOrO
MPUHITUIA O0yUeHHUS.

B crpykrype mnporpammsl y4eOHOro kypca «AnreOpa» yriayO0nEHHOro
U3YYCHHUS OCHOBHOE MECTO 3aHHUMAIOT COACPKATEIbHO-METOANYECKUE JIMHUU:
«Yncna W BBIYUCICHUA», «ANreOpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
IPYTMMH €ro JHHHSIMH. B Xome u3ydeHHs Kypca OOydaromuMmcsi MPUXOAUTCS
JIOTHYECKH PacCy AaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 3TUM B Mporpammy yueOHOro Kypca «Anredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JOTHKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4eCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUI0  OOY4YalOUIUMHUCS  OCHOB
YHHUBEPCAJIbHOIO MaTeMaTH4ecKoro s3blka. CoepikaTelnbHOM U CTPYKTYpHOMU
OCOOCHHOCTBIO yueOHOro Kypca «Anredpa» SBISETCS €ro HHTErPUPOBAHHBIN
XapakTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW TSt
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHNIO YMEHUS TIOJIB30BaTHCS alTOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
U3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUS
CBSI3aHO C PAalMOHAIBLHBIMH WM HPPANUOHAIBHBIMH YHCIaMH, (HopMHpOBaHHEM
NIPEICTaBICHUI O IEHCTBUTEIILHOM YHCIIe. 3aBepIICHIE OCBOSHUS YUCIOBOM JINHUN
OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHUIO.

Copepxanue AByX alreOpandecKux JUHUN — « AIreOpaniecKue BhIPaKECHUS
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS



MaTEeMaTHYeCKOro amnmapara, HEOOXOJUMOTro JJIsl PelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MIPEJAMETOB U OKpYyXkarolei peanbHocTU. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHus y4eOHBI MaTepual TPYNIUPYETCS BOKPYr  pallMOHAIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYECHHUE MATEMATUKHU KakK s3blKa JUJIst
MOCTPOEHUSI MAaTeMAaTHYEeCKUX MOJIECi, OMHMCAHHWs TPOLECCOB U SIBJICHUUN
peansHOro Mupa. B 3amaun oO0yueHus anreOpe BXOASIT TakxKe JajbHEHIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIMMOTO, B YACTHOCTH, I OCBOEHHUS Kypca
uHQOpPMATUKKA, W  OBJAJICHUE HABBIKAMHU  JCIYKTUBHBIX  PACCYXICHUIA.
[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYeHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJENH
JUTSI OTMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUI B IPUPOE U
obmiecte. M3yueHue matepuasna cnocoOCTBYeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MAaTEMaTUKH —
CJIOBECHOTO, CUMBOJINYECKOTO, IpaUuecKoro, BHOCUT BKJIaJ B (OPMUPOBaHUE
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

VYrinyOnéHHsiil Kypc anreOpbl XapakTepU3yeTcsl H3y4YeHUEM JTOTIOTHUTEILHOTO
TEOPETUUECKOIO anmapaTa ¥ CBA3aHHBIX C HUM METOJIOB pellieHus 3a1a4y. Anredpa
SIBJIIETCS SI3BIKOM ISl OTMCaHUsl OOBEKTOB U 3aKOHOMEPHOCTEHN, CITY>KUT OCHOBOM
MaTeMaTU4yecKoro MojenupoBaHus. Ilpu 3ToM camMu OOBEKTHI MAaTEMaTUYECKHX
YMO3aKJIIOUEHU W TpPUHATbIE B anredpe npaBuwia UX KOHCTPYMPOBAHUSA
CrOCOOCTBYIOT (POPMUPOBAHUIO YMEHHI OOOCHOBBIBATH M JIOKA3bIBATh CYKJICHHUS,
pa3BUBAIOT MAaTEMaTHYECKYI0 HMHTYMIIMIO, KPAaTKO M HAIJISIIHO PacKpbIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHUI U ydaT uX NpUMEHEeHHI0. TeM caMbIM anredpa
3aHMMAaeT OJHO M3 BEAyIIMX MeCT B (OPMHPOBAHMU HAYyYHO-TEOPETUYECKOTO
MBILUIEHUS 00YYarOIIUXCS.

CornacHo yueOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucma © BBIUKACICHUSN», «ANTEOpandecKHe BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKIIHI.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 408 yacos: B 7 kiiacce —
136 yacos (4 yaca B Heento), B 8 knacce — 136 yacos (4 yaca B Heiento), B 9 kiacce
— 136 yacoB (4 Jaca B He/IeINIO).



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI YUYHEBHOI'O
KYPCA «AJITEBPA» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yabTaTbl OCBOCHHMS IPOrpaMMbl IO  MaTeMaTHKE
XapaKTEepU3YyIOTCS B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

MIPOSIBICHUEM HMHTEpPECA K MPOILLUIOMY U HACTOSIIEMY POCCUMCKON MaTEMATHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSAM POCCUMCKAX MATEMATUKOB U POCCUMUCKOMN
MaTeMaTUYECKON IIKOJIbI, K MCIOIb30BAHUIO ATUX JOCTH)XKEHUN B JAPYTUX HayKax U
NPUKIAJHBIX cepax;

2) rpaxaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEH TpaKJaHWHA W pealiu3allid €ro
MpaB, MPEJICTABICHUEM O MATEMAaTUUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYp, SBIEHUM, TPOIEAYp Tpa)KJaHCKOro oOmiecTBa (HampuMep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHIO JTHYECKUX MPOOIeM, CBS3aHHBIX C
MPAKTUYECKUM IPUMEHEHUEM JOCTHXKEHUN HAYKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-
ATUYECKUX MPUHIIUIIOB B JEATEIIBHOCTH YYEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOII Ha AaKTHUBHOE YyYacTUE€ B PEUICHUU MPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HaIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTU MAaTEMaTUYECKOTO
oOpa3oBaHUsI Ha MPOTSHKEHUM BCEM MKU3HU I YCNEMHON NpoQecCuoHaIbHON
JEATeIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUAYAJTLHOW TPAGKTOPUU OOpa30BaHUSI M KU3HEHHBIX TUIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTHIO K  OMOIMOHAJIBLHOMY U ACTETUYECKOMY  BOCIPHUSTUIO
MaTeMaTHYECKHMX OOBEKTOB, 3ajay, pEIICHUH, pacCyXJCHUH, YMEHUIO BUJICTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHoCTEH HAYYHOI'0 MO3HAHUSA:

OpUEHTAlMEe B JICSITEIBHOCTH HAa COBPEMEHHYI) CHUCTEMY Hay4YHbBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJLI H
oOIecTBa, TMOHMMAHMEM MaTEMaTUYeCKOW Hayku Kak cdepbl dYenoBeuecKon
NEATEIIbHOCTH, 3TAanoB €€ Pa3BUTUS M 3HAYMMOCTH JJI1 PA3BUTHUS LIMBUIIM3AIUHU,
OBJIaJICHUEM SI3bIKOM MAaT€MaTHKH M MaTEMaTHYEeCKOW KYJIbTYpOW KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HaBbIKAMH MCCIIEA0BATEIBLCKOMN NS TEIHbHOCTH;

6) ¢usnueckoro BocnuUTaHHus, (GOPMUPOBAHMSA KYJbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

TOTOBHOCTBIO IPUMEHSTh MAaTEMATHYECKHME 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbsl,  BEIEHUS  3J0poBOro  oOpaza  Ku3HM  (3[0pOBOE  MHUTaHHE,
cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OT/ABIXA, pEeTyNIApHas Gu3nuecKas aKTHBHOCTD ),



c(OpPMUPOBAHHOCTHIO HABBIKA PEIICKCHH, TPU3HAHIUEM CBOETrO MpaBa Ha OLIMOKY U
TAKOI'0 K€ IIpaBa JAPYyroro 4ejioBeKa;

7) 3KOJIOTU4€CKOTr0 BOCIIMTAHMS:

OpHMEHTAIIMEN HA NMPUMEHEHUE MaTEMAaTHYECKUX 3HAHWM JJIs PEIICHUA 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIIEeH Ccpeibl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKH MX
BO3MOXXHBIX TIOCJICACTBUN JUIS OKPYIKAOIIEH Cpenbl, OCO3HAHHWEM TIJ100aIbHOTO
XapakTepa dKOJOTHUYECKUX TTPOOJIeM U IMyTel UX PeIIeHuUs;

8) amanTanMu K M3MEHAKIIUMCH YCJIOBHAM COUHAJILHOW W MPHUPOAHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NESATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUUTHCS Y JPYTUX JIIOJIeH, TprUoOpeTaTh B COBMECTHOM JIEATEIIbHOCTH HOBBIE
3HAHUS, HABBIKW U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJMMOCThIO B (POPMHUPOBAHUK HOBBIX 3HAHUM, (OPMYJIHUPOBATH HJEH,
MOHATHSI, TUIIOTE3bl 00 O0BEKTaX W SIBJACHUAX, B TOM YHCJIC paHee HEU3BECTHBIX,
0CO3HaBaTh JACPHUIIUTH COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAITUIO, BOCIIPMHUMATH CTPECCOBYIO
CUTyaIlMl0 KaK BBI3OB, TPEOYIOMMK KOHTPMEp, KOPPEKTUPOBATH MPHHUMAECMbIC
pelieHus W JAcHCTBHSA, (OPMYIUPOBATH W OICHUBATh PUCKH M TOCIEICTBUS,
dhopMUpOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbTate OCBOCHHS MpPOrpaMMBbI MO MaTeMaTHKEe Ha YpPOBHE OCHOBHOTO
oOmero obpazoBaHusi y oOywaromierocst 0yayT chOpMHpPOBaHbI MeTamnpeAMeTHbIe
pe3yJabTarhl, XapaKTepU3YIOIIHECS OBJIaJICHHEM YHHUBEPCATHbHBIMU
MO3HABATEIBHBIMH JCHCTBUSIMH, YHUBEPCATbHBIMU KOMMYHHUKATUBHBIMU ICHCTBUSIMU
Y YHUBEPCAIBHBIMH PETYISITHBHBIMU JEHCTBUSIMH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue gecTBUs:

BBISIBIATH M XapaKTEPU30BaTh CYLIECTBCHHBIE NPU3HAKM MAaTEMaTHUYECKHUX
00BEKTOB, TTOHSATUH, OTHOIICHUN MEXIy MOHATUSIMH, (OPMYJIUPOBATH OTPEICICHUS
MOHSATUH, YCTaHABIIUBATH CYIIECTBCHHBIA MPU3HAK KIIACCU(DUKAIIUU, OCHOBAHHUSI JIJIS
00001IIeHNS U CPAaBHEHUSI, KPUTEPUU TIPOBOIUMOTO aHAIIH3A;

BOCIPUHUMATb, dbopmynrpoBaTh u peoOpa3oBLIBAThH CYXICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NMTPOTUBOPEYHS B
dakTax, JaHHBIX, HAOJIOJEHUSAX W YTBEPKACHUSIX, TMpeiaraTb KpUTEpUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIOUECHUH, YMO3aKIIFOUEHUH 10 aHAJIOT1H;



pa3dupaTh J10Ka3aTeiabCTBAa MAaTEMaTHYECKHX YTBEpXKIEHUHM (IpsiMble U OT
IPOTUBHOIO), IPOBOJUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MAaTEMaTUUECKUX (PAKTOB,
BBICTpAauBaTh apryMEHTALUIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, TPUMEHATH
METOJI MaTEMATUYECKON MHIYKIIUU, 0OOCHOBBIBATH COOCTBEHHBIE PACCYXKACHMUS;

BbIOMpATh CIIOCO0 pelieHus yueOHO 3ajaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BEIOupaTh Haubojee MoAXOAIUN ¢ yUETOM CaMOCTOSATEIBHO BbIIEJICHHBIX
KPUTEPUEB).

ba3oBble uccienoBarTelbcKue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIEIOBATEIbCKUM WHCTPYMEHT IIO3HAHMS,
¢bopMynupoBaTh  BOIPOCHI, dukcupyromnme IPOTUBOPEYHE, npobiemy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh MCKOMOE MW JaHHOE, (OPMHPOBATH THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHHUE;

IPOBOJUTh MO CAMOCTOSITEJIBHO COCTABJICHHOMY IUIAHY OKCIIEPUMEHT,
UCCIIEJOBAaHUE 10 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OObBEKTa,
3aBHCUMOCTEN 0OBEKTOB MEX1Y COOOI;

CaMOCTOSITENIbHO (OpMyIHpOBaTh OOOOILIEHHS M BBIBOABI 10 pe3yjibTaTaM
OPOBEAEHHOIO  HAONIOACHUSA,  WCCIENOBAaHUS,  OKCIEPUMEHTAa,  OLICHHUBATH
JIOCTOBEPHOCTbH MOJIYUYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE MpoIecca, a TakXKe BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH ~ HEJOCTAaTOYHOCTh W M30BITOYHOCTH MHGPOpPMAIUH, JTaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BbIOWpaTh, AHAIM3HPOBATh, CUCTEMATH3UPOBATH U  HMHTEPIPETUPOBATH
UHGOPMAITHIO PA3TMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

BBIOMPATH (hOpMY IpeACTaBICHHS HHPOPMALMU U WILTIOCTPUPOBATH pPEIIacMble
3aJjauM CXeMaMH, JuarpaMmmamu, MHOUM rpadukoil 1 uX KOMOMHALMSIMU;

OLICHMBATh HAAEKHOCTh HMH(OPMALMKM O KPUTEPUSM, NPEIJIOKEHHBIM WIH
c(OpMYJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

BOCIPUHUMATh U (HOPMYJIMPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBHSIMHU U
LEJSIMUA OOLLEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NMCBMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110 XO1y PELICHMS 3a/1a41, KOMMEHTUPOBATh
MOJIyYeHHBIN PE3yNbTarT;

B XO0/Ie OOCYXXJEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAEMOU TEMBbl,
poOJIeMBbl, pelaeMoil 3a/1auu, BbICKa3bIBAaTh UJI€U, HALICJICHHBIE HA MOUCK PEIICHMUS,
COMOCTAaBIISATh CBOU CYXKACHHUS C CYXKICHUAMH JPYTUX YYaCTHUKOB JHMAJIOTa,
OoOHapyKMBaTh PA3INYUE U CXOJCTBO MO3ULIMIA, B KOPPEKTHOH (popme PopMyIUpOBaThH
Pa3HOIUIACHSI, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YNbTAThl PELICHUS 3aJa4d, SKCIEPUMEHTA, HCCIECIOBaHU,
IPOEKTa, CaMOCTOSITENbHO BBHIOMPATh (OpMaT BBICTYIUICHHS C Y4€TOM 3ajad
NPE3EHTAlN U OCOOEHHOCTEN ayJUTOPUN;



MOHUMATh W HCIOJIh30BaTh MPEHMYIECTBA KOMAHIHONW M WHIUBUIYAIbHOU
paboThl TMpHU pEHmICHUH Y4YEOHBIX MaTeMaTHYeCKUX 3aJad, NPUHAMATH IeNb
COBMECTHOH JEATEIBHOCTH, IUIAHUPOBATh OPTaHW3aI[MI0 COBMECTHOH pabOTHI,
pacipenensaTb BUABI pabOT, ITOTOBAapHBATHCS, OOCYXKAATh TPOIECC M pPe3ysbTar
paboThl, 0000111aTh MHEHUS HECKOJIBKHX JIIOJICH;

y4acTBOBAaTh B TPYNMOBBIX (opMmax padoThl (0OCyXkaeHus, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U MHBIC); BBIOJHATH CBOIO YacTh PaOOTHI M KOOPJAMHUPOBATH
CBOM JICUCTBHS C JIPYTUMHU WICHAMH KOMAaHJIbI, OIEHUBATh KAa4e€CTBO PE3yJbTaTa U
KayecTBO CBOETO BKJIaJa B OOLIMN pe3ynbTaT MO KPUTEPHUSIM, cHOpMyITHpPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBHSI.

Pery/isiTUBHBbIE YHUBepCaJbHbIEe y4eOHbIe eiicTBUS
Camoopranusauus:

BBISIBJISITH MPOOJIEMBI ISl PEHICHHUS B JKM3HEHHBIX W YYEOHBIX CHUTYaIlUsX,
OPUEHTHPOBATHCS B PA3IUYHBIX MOAXOAAX MPHUHITHS pPEUICHUH (MHIUBUIYyaIbHOE,
IPYIIIIOBOE);

CaMOCTOSITENIEHO COCTABJIATH IIJIaH, aJITOPUTM PEIICHUs 3a/1a4u (WU €T0 YacTh),
BbIOMpaTh CIOCOO pElIeHHs C YYETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBaTh U KOPPEKTUPOBATh BapUAHTHI PEUICHUM ¢ YUETOM
HOBOU MH(pOpMAIIUH.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

BJIQJIETh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTara
peleHus: MaTeMaTHYeCKOH 3a1aui, CAMOMOTHBAIINH U perieKcuu;

NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh TMpPHU PEUICHUH 3a/adH,
BHOCHTH KOPPEKTUBHI B JICATEIHHOCTH Ha OCHOBE HOBBIX OOCTOSITETTLCTB, HAMICHHBIX
OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBUE pe3yNibTara ACSITENbHOCTH ITOCTABICHHOW LENU H
YCIIOBUSIM, OOBSICHATh MPUYHHBI JOCTHXKCHUS WM HEIOCTIDKEHUS IIeJId, HaXOAWTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIpaXXaTh SMOLUH MPU U3YUCHUHU MaTeMaTHUYeCKUX 0OBEKTOB U (PaKTOB, 1aBATh
HYMOLIMOHAJIBHYIO OLIEHKY PEIIECHUS 3a7auu.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenusi B 7 kjaacce 00y4aronuiics MOTYYUT CICAYIONMINUE MPEIMETHBIC
pEe3yJIbTaTHI:
Yucaa v BIYMCICHUSA
ParnmonansHbBIC Yncia.
[lepexomuts OT onHOM (OpMBI 3amuMcu uyucesn K Apyrou (mpeoOpa3oBbIBATH
JECATUYHYIO IpOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECSITHUHYIO, B YACTHOCTHU B
OCCKOHEUHYIO JIECSITUIHYIO APOOB).



Hcrnonb30BaTh MOHATHS MHOXECTBA HATYPAJIBHBIX YHUCEN, MHOKECTBA LIEJIBIX
YUCEJ, MHOXECTBA pPAlUOHAIBHBIX 4YHMCEJ IPU pEUICHUM 3aJay, IPOBEICHUHU
pacCyXJIeHUH 1 JOKa3aTEIIbCTB.

[TornMaTth U OOBSACHATH CMBICI MTO3ULIMOHHOM 3aIIUCH HATYPAJIbHOTO YHUCIIA.

CpaBHHBaTh U YIIOPSI0YMBATH PALIMOHAIIBHBIE YNCTIA.

BbInonHATh, codeTas YCTHbIE M IHCbMEHHbIE NPHUEMBI, aApUPMETHUECKUE
JNEUCTBHS C PALMOHAJIBHBIMU YHMCIIAMH, MCIIOJIB30BAaTh CBOMCTBA YHMCEN M IPaBUIIA
JNEUCTBUM, TPUEMBI PALIMOHAIBHBIX BBIYUCICHUN.

BBITTONHATB IEACTBUS CO CTENEHAMH C HATYPAJIbHBIMU [TOKA3aTEIAMH.

HaxonuTh 3HaY€HUs YUCIOBBIX BBIPAKEHUH, COACPHKAIINX PALIMOHATIBHBIEC YK CIIA
U CTENEHH C HATypaJbHBIM MOKa3aTeJeM, MPUMEHATHh Pa3HOOOpa3Hble CIOCOOBI U
NPUEMBI BBIYUCIIEHUS], COCTABIIATH U OLIEHUBATh YHCIOBBIE BBIPAXKEHUS MTPU PEILICHUN
NPaKTUYECKUX 3aJ1a4 U 337a4 U3 IPYTruX YUYEOHBIX IPEIMETOB.

OKpyrasTe Yucia ¢ 3aJaHHOM TOYHOCTBIO, @ TaKXKE 10 CMBICIIY IPAKTUYECKON
CUTYyalluM, BBIINOJHATh HPUKHUIKY K OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY
3HAYEHUN YMCIIOBBIX BBIPAKEHUH, B TOM YUCJIE IIPY PEIICHUH NTPAKTUYECKUX 3a/1a4.

Pemars TekcTOBblE 3aJaud  apU(PMETHUYECKUM CIOCOOOM, HCIIOJIb30BAThH
TaOJIMIbI, CXEMBI, UEPTEKH, JPYTUE CPEACTBA MPEICTABICHHS JAHHBIX NPU PEIICHUN
3a1ay.

PemaTe mNpakTHKO-OPUEHTHUPOBAHHBIE 3a/layd, CBS3aHHBIE C OTHOLIEHHUEM
BEJIMYMH, MPOMOPIUOHAIBHOCTBIO BEJIWYUH, TMPOIEHTaMH, WHTEPIPETUPOBATH
pe3yNbTaThl PElIeHHs 3a7ady ¢ y4€TOM OrpaHUYEHHH, CBSI3AHHBIX CO CBOMCTBAMH
paccMaTpUBaEeMbIX OOBEKTOB.

J1eIMMOCTb.

Jloka3pIBaTh U NPUMEHSATH NPH PELICHUH 3a]1a4 ITPU3HAKH IEIMMOCTH Ha 2, 4, 8,
5,3,6,9,10, 11, npuzHaku AETMMOCTH CYMMBI U IPOU3BEICHUS LIETbIX YUCE.

PackiaipiBaTh Ha MHOKHUTEIN HATYpaJIbHbIE YMCIA.

CB0OOOJHO ONEpUpPOBaTh MOHATHAMH: YETHOE YUCIIO, HEYETHOE YUCIIO, B3aUMHO
IPOCTHIE YHCTIA.

HaxoauTe HanOonbIIHil 00NN JEIUTEIh U HaUMEHbIIIee 00Iee KPaTHOE Yncell
Y UCII0JIb30BaTh UX P PELIECHUN 33]1a4, IPUMEHTh anroputM EBknnaa.

OnepupoBaTh NOHATHEM OCTATKa [0 MOYJIFO, IPUMEHITh CBOMCTBA CPABHEHUI
10 MOJIYJIIO.

AsredpanvyecKue BbIPpAKEHUA

BoIpakeHus ¢ nepeMeHHbIMHU.

Hcnonb3oBaTh anreOpandeckyto TEPMUHOJIIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B
Ipoliecce OCBOEHUs yueOHOro MaTepHalia.

Haxoauts 3HaueHHs OYKBEHHBIX BBIPAXEHUI MNpU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

Hcnonb3oBaTh MOHATUE  TOXJIECTBA, BBIIIOJIHATh  TOKJECTBEHHBIE
npeoOpa3oBaHus BEIPAXKEHUH, TOKa3bIBaTh TOXKIECTBA.

MHoOrousneHs!.



BremonusaTe npeoOpa3oBaHus 1IEJIOT0 BBIPAXEHUS] B MHOTOWIEH NMPUBEACHUEM
NOJIOOHBIX CJIaraéMbIX, paCKphITHEM CKOOOK.

BoinonHATh neficTBus (ClI0KEHNE, BBIYMUTAHUE, YMHOKEHHE) C OJHOWIEHAMH U C
MHOTOYJIEHAMH, IPUMEHSTh (OPMYJbl COKPAUIEHHOIO YMHOXXEHHs (KBaJapaT U KyO
CYMMBI, KBaJIpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToOB, CyMMa U Pa3HOCTb KyOOB), B
TOM YHCJIE JUIsS YIPOLIEHUS BBIYMCIICHHUM.

OCyIlIecTBIATh  PA3JIOKEHUE MHOTOWICHOB HA MHOXHUTEIH C IIOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOXXHUTENS, TPYNIUPOBKH ClaraeMblX, MPUMEHss
(bopMyIIbI COKPAIIEHHOTO YMHOYKEHHUS.

[TpumensaTs mpeoOpa3oBaHrss MHOTOUYJICHOB JJISl PELICHHS Pa3INYHbIX 3a/1a4 U3
MAaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEM C HATypAJIBHBIMM IOKA3aTEIIMU IS
npeoOpa3oBaHUsl BRIPAKECHUIA.

YpaBHeHUS U HEPABEHCTBA

PemaTte nMHEHHBIE ypaBHEHUS C OJHOW IIEPEMEHHOW, NPHUMEHsS IpPaBHIIA
IIepexo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCUIILHOMY eMy. IIpoBepsTs, sABisercs i
YHUCJI0 KOPHEM YPaBHEHUS.

[Tonbupare mnpumepbl Map YWUCEN, SBISIIOIMIMXCSA PEHICHHEM JIMHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOpPAMHATHON IMJIOCKOCTH I'pauK JMHEHHOTO YpaBHEHHs C JABYMs
NEePEMEHHBIMHU, MOJIB3YAICh TPaPUKOM, IPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemate cuctembl IByX JIMHEMHBIX YPABHEHHWU C ABYMs IIEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBniaTh U pemaTh JUHEWHOE YPABHEHNUE UJIN CUCTEMY JIMHEWHBIX YPAaBHEHUI
[0 YCJIOBHIO 33Ja4M, MHTEPIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayu
ITOJTYYEHHBIN PE3YJIbTAaT.

DyHKUIMHA

Koopaunate! u rpaduku.

N300pakath Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHME 33JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBaJbI, 3alIMChIBATh YHCIOBBIE NMPOMEXKYTKH Ha
anre0pandecKoM SI3bIKE.

OTmedaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH I10 33JJaHHBIM KOOpAHUHATaM.

OyHKIMH.

Crpoutb rpaduKku TUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C TMOMOIIBIO (PYHKIMH HM3BECTHBIE 3aBUCHUMOCTH  MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMS, PACCTOSHHUE, I1I€HA, KOJMYECTBO, CTOMMOCT,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue QyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnoco0 MpeAcTaBICHUS W aHaIW3a HHPOpMauH,
U3BJIEKATh U MHTEPIPETUPOBATh HH(OPMALINIO U3 TPa(dUKOB peajbHBIX MPOLIECCOB U
3aBUCHMOCTEM.

Hcnonp3oBath cBoicTBA (yHKUMH i1 aHanmu3a TpaduKOB pealbHBIX
3aBUCUMOCTEH (Hynu (QYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIIHMH,



MPOMEKYTKA BO3pacTaHusi M yObIBaHWUS (PYHKIIMM, HAWOOJbIIIEE W HAWMEHBIIEEe
3Ha4YCeHUsS PYHKIUN).

Hcnonp3oBath TpaduKu Ui UCCICIOBAHUS TPOIECCOB M 3aBUCHMOCTEH, TpU
pENIeHNH 33729 U3 IPYTUX YYEOHBIX MPEAMETOB U peaTbHON KU3HHU.

K xoniy oOyuenust B 8 kiacce o0y4arouuics Moiay4yuT ClAEAYIOIIUE MPEeIMETHbIC
pe3yJIbTaThI:

Yucjia ¥ BBIYUCICHUSA

HppanuoHanbHbIE YUCIA.

[lonuMaTh W MCHOJNIB30BATH MPEACTABICHUS O PACHIMPEHUH YHCIOBBIX
MHOECTB.

CB00OOJIHO OMEpUpPOBATH MOHITUSMU: KBAAPATHBIM KOPEHB, apu(PMETUUECKUU
KBaJpaTHBI KOPEHb, UPPALMOHAIBHOE YHWCIIO, HAXOJUTh, OLEHUBATh KBaJpaTHBIC
KOPHHU, UCMOJIb3Ysl NMPU HEOOXOIUMOCTH KaJbKYJSATOP, BBINOJIHATH ITPeoOpa3oBaHuUs
BBIpAKEHUMN, COAEPKAIINX KBAJIpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTh HAYAJIbHBIE IPEACTABICHUS O MHOKECTBE JICCTBUTEIIBHBIX YACEIT
JUIsl CPaBHEHUS, OKPYTJICHUS M BBIYMCIICHHM, M300pakaTh EHCTBUTEIbHBIEC YHUCIIA
TOYKaMHU Ha KOOPAUHATHOM IIPSMOM.

Hcrnonb3oBaTh 3amucu OOJIBIIUX W MaJbIX YKCEN C IMOMOIIBIO JECATUYHBIX
npobeit u creneHeil uywmcia 10, 3anuchIBaTh U OKPYIJIATH YHCIIOBBIE 3HAYCHUS
pEeabHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUIA.

J1eIMMOCTb.

CB00OJIHO OomepupoOBaTh MOHATHEM OCTaTKa MO MOAYJI0, TPUMEHSTh CBOMCTBA
CpPaBHEHMI 1O MOJYJIIO, HAXOAUTh OCTATKHM CYMMBblI U TPOU3BEICHUS IO JTAHHOMY
MOJTYJIIO.

AJsiredOpanyecKue BbIPpAKEHUA

JpoOHO-palnoHaIbHbIE BBIPAKEHUS.

HaxoauTe pomycThMble 3HAaY€HUsSI TEPEMEHHBIX B APOOHO-palMOHATLHBIX
BBIPAKEHUSX.

[IprMeHSTh OCHOBHOE CBOKMCTBO PAIIMOHAILHON JIPOOH.

BrimonHATh TIpUBEACHUE anreOpandeckux apolei K oOIieMy 3HaMEHATElo,
CJIOKEHUE, YMHOXKEHUE, JICJICHNE alreOpandecKux IpoOeH.

BBITIOTHATE TOXKAECTBEHHBIE MPE0OPa30BaHMS PAIIMOHATILHBIX BEIPAYKCHUM.

[TpumensaTy mpeoOpa3oBaHUs BHIPAKEHUHN MJIsI PEIICHHs PA3IMYHBIX 3a/lad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATHHON MPAKTUKH.

Crenenu.

[IpuMeHAT, TMOHATHE CTENEHHM C 1eJbIM  [OKa3aTeleM, BBITIOJIHATh
npeoOpa3oBaHUsl BEIPAKEHUH, COIEpIKAIIMX CTEIICHHU C 1IeJIBIM ITOKa3aTeIeM.

HppanmoHanbHbIE BEIPAXKEHUSI.

HaxoauTte nomycTrmble 3HAYEHHsI MEPEMEHHBIX B BBIPAKEHUAX, COAECPIKAIINAX
apu(pMeTHYecKre KBaApaTHbIE KOPHH.

BrimoHSITh  MpeoOpa3oBaHUS  MPPAIMOHAIBHBIX  BBIPAXKEHUHN, HCIOIB3YS
CBOMCTBA KOPHEMN.

YpaBHeHMS U HEpaBeHCTBA



PemaTte kBafpaTHbie ypaBHECHMUS.

Pemate ApoOHO-paIiMoHaIbHBIE YPABHEHHUS.

Pewiats MHEHBIE YPaBHEHUS C TapaMeTpaMu, HECIIOKHBIE CHCTEMBbI JINHEMHBIX
YPaBHEHUI C IapamMeTpaMu.

[IpoBOANTE HCCIENOBAHUSI YPABHEHUM M CHCTEM YpPAaBHEHHI, B TOM YHUCIE C
NpUMEHEHUEM IpapUUEeCKUX MPeICTaBlIeHU (yCTaHABIUBATh, UMEET JIU YpaBHEHUE
WM CUCTeMa YpaBHEHUMN PEIICHMUs], €CIIM UMEET, TO CKOJIBKO, U MpoYee).

[TepexoauTs OT ClI0BECHOU (POPMYITHPOBKH 33/1a4H K €€ anreOpandeckoil Moaeu
C ITIOMOIIBIO COCTABJICHUSI YPABHEHHUS UJIM CUCTEMbI YPABHEHHUM, UHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a/1a4M MTOJYUYECHHBIN PE3YJIbTaT.

[IpumeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsI CPABHEHMS, OLICHKH, PEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOM M MX CUCTEMBI, /1aBaTh IrpaduyuECKyIo
WJUTIOCTPALAI0 MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUMHA

[lonumaTe ¥ HCMOIB30BaTh (DYHKIIMOHAJIBHBIC TMOHATUS W S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUEHMsI), OINPEACNITh 3HAueHHE GYHKIUUA IO 3HAYCHUIO
apryMeHTa, ONpeAeiaTh CBOMCTBAa (PYHKIUU 10 €€ rpadukKy.

Crpouts rpaduku (GyHKIHMA , OMUCHIBATH CBOMCTBA YMCIOBOM (PYHKIIUU IO €&

rpaduky.

K koniy oOyueHusi B 9 kiacce o0yyaronuiicsi MOJIyYUT CIEAYIONIUE MPEIMETHBIE
pe3yJIbTaTHhI:

Yucaa v BIYMCICHUSA

CBOOOIHO oOMEpUpPOBaTH MOHATUSAMH: KOPEHb N- CTENEHH, CTENEHb C
palMOHAJIBHBIM ~ ITOKA3aTeJeM, HaXOIWThb KOpPEHb N-H CTENEHU, CTENEHb C
palMOHAIIBHBIM MOKa3aTeJeM, HCIONb3ysl MpPU HEOOXOJUMOCTH KaJIbKYJIATOP,
IIPUMEHSITH CBOKMCTBA KOPHS N- CTENEHU, CTENIEHU C PALIMOHATBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JIEMCTBUTENBHBIX YHUCEI IPU PELICHUN
3a/1a4, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHHMBaTh M  YNOPSAOYMBATH  JICWCTBUTENIBHBIE  YHUCIA,  OKPYIJIATH
JEHCTBUTEIIbHBIE YMWCJA, BBINNOJIHATH NPUKHUIKY pPE3yJIbTaTa BBIYHUCICHHUM, OLICHKY
YHCJIOBBIX BBIPAXKEHUU.

AJiredpanyeckue BbIpaKeHUs

CB0OOOJHO OmepUpoBaTh MOHSATHEM KBaJApPAaTHOrO TPEXUJieHa, HAXOAUTbh KOPHU
KBaJIpaTHOI'O TPEXWICHA.

PackiianbiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKHUTEIU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nMHENHBIE U KBAIpATHBIE YPABHEHUS, YPABHEHUsI, CBOJAILUECS K HUM,
JIPOOHO-pallMOHAJIbHBIE YPAaBHEHUS.

Peliats HECIOKHBIE KBAapaTHBIC YPABHEHUS C IAPAMETPOM.

Pemats JIMHEHHBIC HEPAaBEHCTBA, KBAJApaTHbIC HEPABEHCTBA, HCIIOIb30BaTh
METOJI WHTEPBAJIOB, H300pakaTb peEIICHWEe HEPaBEHCTB HAa YMCIOBOW MPSIMOM,
3aIIMCBIBATh PELICHUE C IOMOILBIO CUMBOJIOB.



PemaTe cucteMbl 1BYX JIMHEWMHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE ABISAETCS JTUHECUHBIM.

Pemiats HECIOKHBIE CHUCTEMBI HEIMHENHBIX YPAaBHEHUH C TapaMETPOM.

[IpuMeHsATh METOIbl PAaBHOCUIIBHBIX MPe0oOpa3OBaHMM, 3aMEHBbl TMEPEMEHHOM,
rpaduyecKoro MeToaa Mpy PelIeHUH YpaBHeHUH 3-i1 U 4-1 cTereHel.

Pewmatb cuCTEMBI JTUHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIINE
KBaJIpaTHOE HEPABEHCTBO, N300paXKaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YMCIOBOM
PsIMOiA, 3aIUCHIBATh PELIEHNE C TOMOIIBIO CHMBOJIOB.

Pemate ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI, B TOM YHUCJIE C OTPAaHUYEHUSIMH,
HaIlpUMED, B LEJBIX YHCIIAX.

[IpoBOAUTE HMCCIENOBAHUS YPABHEHUN U CHUCTEM YPABHEHHI, B TOM YHUCIE C
NpPUMEHEHUEM TpapUUECKUX MPENCTABICHUN (YyCTaHABIMBATh, UMEET JIM YpaBHEHUE
WM CUCTEMa YPaBHEHUN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U IIPOYEE).

Pemmats TekcTOBBIE 3a71aUn anreOpanyecKuM CIiocOOOM C ITOMOILBIO COCTaBICHHUS
YPaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcrnonb30BaTh ypaBHEHMs, HEPAaBEHCTBA M MX CHUCTEMBI JUISI COCTaBJICHUS
MaTeMaTUYECKOW MOJIEIM pPEalbHOM CUTyallud WM [PUKIAAHOW  3aj1ayu,
WHTEPHPETUPOBATH NIOJyYECHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

CB0OOOIHO OTIEpUPOBATH MOHATUIMHU: 3aBUCUMOCTH, QYHKIIHS, Tpa@uK GyHKINH,
npsiMasi IPONOPLIMOHATILHOCTb, JIMHEWHas (PyHKIUS, oOpaTHasi NPONOPLHUOHAIBLHOCTD,
napaboJia, runep0Oosia, KyCouyHO-3a/1anHast QyHKITHSL.

UccnenoBary ¢yHKIMIO 10 €€ rpaduKy, yCTaHaBIMBAaTh CBOMCTBA (DYHKIIMI:
0o0JacTh OMNpEeNEeNeHHsl, MHOXKECTBO 3HAUYECHHM, HyIH (QYHKUUH, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, MPOMEKYTKH BO3pACTaHUA U YObIBaHHUSA, YETHOCTh U HEUETHOCTD,
HanOoJIbLIEE U HAMMEHBIIEE 3HAYEHUS, ACUMIITOTHI.

Pacrio3naBath kBajpaTHyHyr0 GYHKIHIO 1O (GopMyrse, MPUBOIUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peabHOM KU3HU, GUBUKHU, TEOMETPHH.

Omnpenensts nojiokeHue rpaduka KBaApaTUIHON (PYHKIIUN B 3aBUCUMOCTH OT €€
K03 pHUIEeHTOB.

Crtpouts rpaduk KBaApaTUIHOW (YHKIIUU, OTUCHIBATH CBOMCTBA KBAIPATHUYHON
byHkmu 1o e€ rpaduky.

Hcnonp30BaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJIS PEIICHHS 3a71a4.

Ha npumMepe KBajpaTHUHONW GYHKIUU CTPOUTh rpaduk Gyukiuu y =af(kx + b) +
C ¢ IoMoIIbI0 TipeoOpa3oBanuii rpaduka Gyrkun y=Ff(x).

WnmrocTpupoBaTh ¢ TOMOLIBIO rpaduKa peaibHyI0 3aBUCUMOCTb WJIH IIPOLIECC 110
UX XapaKTePUCTUKAM.

ApudmMeTHyeckas U reOMeTPHYECKAS MPOTrPecCHH

CB0OOIHO OINepupoBaTh MOHATUSMHU: MOCIEI0BATEILHOCTD, apu(MeTHUYECKas U
reOMETPUYECKAS] IPOTPECCHUMN.

3amaBaTh  MOCIEAOBATEIBHOCTH  PAa3HBIMU  CIOCOOAMH:  OIMHUCATENbHBIM,
TaOJIIMYHBIM, C TIOMOIIBI0 (POPMYIIBI N-TO YIEHA, PEKYPPEHTHBIM.



BBITIONHATS  BBIYHMCIICGHUS C  HWCIOJNB30BaHMEM  (GopMyn N-r0  WiIeHa
apru(pMETHIECKON U TeOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakarh 4jieHbl TMOCIEAOBATEIIBHOCTA TOYKAMHU Ha KOOPAMHATHOM
MJIOCKOCTH.

PemmaTe 3a1aum, CBsI3aHHBIE C YMCIOBBIMU MOCIEA0BATEIBHOCTAMHU, B TOM YHCIIE
3aJlayd U3 peallbHOM JKU3HU (C HCIOJb30BAHUEM KaJIbKYJATOpa, UU(PPOBBIX

TEXHOJIOTHH).
PacriosHaBath W  TPUBOAWTH TPUMEPHl KOHEYHBIX U  OECKOHEUYHBIX
MOCNIEI0OBATEIBHOCTEH,  OTPaHMYEHHBIX  IOCJIEJOBATENbHOCTEH,  MOHOTOHHO

BO3pacTarolux (yObIBaIONIUX ) MOCIEI0BATEIbHOCTEH.

ViMeTh TIpeACTaBICHHE O CXOAUMOCTH ITOCJIEIOBATEILHOCTH, YMETh HAaXOIUTh
CyMMy O€CKOHEUYHO yOBbIBAIOIIEH Tr€OMETPUUECKON TPOTPECCUH.

[IpuMeHATh METOI MaTEeMaTHYECKOW WHTYKIIUH TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunuecTBO 4acoB

Ne JaekTpoHHbIe (HU(pPOBHIE)
HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Konrtpoabnbie IIpakTnueckue
n/n Bcero o0pa3oBaTejbHbIE PeCypPChl
padoTshI padoTsbI
1 UUCJIA Y1 BBIYNCJIEHU . PatmonansHbIE YKcia 11 1 bubmuorexa [JOK
(moBTOpEHUKE) https://m.edsoo.ru/77e09b13
bubmuorexa [JOK
2 OYHKIUWU. Koopaunats! u rpadpuku. ODyHKIIUU 17 1 https://m.edsoo.ru/77e09b13
3 AJITEBPAMYECKHUE BBIPAXXEHW . Beipaxenus ¢ 7 bubnuorexa [JOK
MepEeMEHHBIMU https://m.edso0o.ru/77e09b13
4 YPABHEHNS U CUCTEMbI YPABHEHUA. 10 1 bubmmoreka [JOK
JIuHeliHble ypaBHEHUS https://m.edsoo.ru/77e09b13
5 UNCJIA U BBIUMCJIEHUS. Crenens ¢ HaTypalbHBIM 6 bubnmnoreka [JOK
[IOKa3aTesemM https://m.edsoo.ru/77e09b13
bu6nmoreka [JOK
6 AJITEBPAMYECKHWE BbIPAXKEHUS. MHorousiensl 23 1 https://m.edsoo.ru/77e09b13
7 AJITEBPAMYECKUE BBIPAXXEHU . ®opmynbl 14 1 bubnunorexa [JOK
COKpAILEHHOIO YMHOXKEHUS https://m.edso0o.ru/77e09b13
bu6mmoreka [IOK
8 UNCJIA U BBIYUCJIEHMA. [lenumocTh 10 https://m.edsoo.ru/77e09b13
N bubmuorexa [JOK
o OYHKLNHN. Juneitnas dynkums 16 1 https://m.edso00.ru/77e09b13
10 YPABHEHWS U CUCTEMbI YPABHEHU. 14 1 bubnmnoreka [JOK
CucreMpl TMHENHBIX YpaBHEHUN https://m.edso0o.ru/77e09b13
. bu6mmoreka [IOK
11 [ToBTOpEeHMEe, 06001IeHNE, CCTEeMaTH3allusl 3HAHUN 8 1 https://m.edso0.ru/77e09b13
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0
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8 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1 bubnnoreka [HOK
HepaBencrtpa https://m.edso00.ru/6d40b704
5 UNCJIA U BBIUUCJIEHUM L. 17 1 bubnuorexa [JOK
KBanpaTHbiii KOpeHb https://m.eds00.ru/6d40b704
YPABHEHUWSA 1 HEPABEHCTBA. bubmuoreka [JOK
3 17 1
KBanpartubie ypaBHEHUS https://m.edso00.ru/6d40b704
4 AJITEBPAMYECKUE BbIPAXKEHUSI. 17 1 bubmuorexa [JOK
Jpo6HO-paniioHalIbHbIE BHIPAKEHUS https://m.edso00.ru/6d40b704
5 YPABHEHUA 1 HEPABEHCTBA. 19 1 bubnuorexa [JOK
Jpo6HO-palinoHalbHbIE YpaBHEHUS https://m.eds00.ru/6d40b704
bu6mmoreka [IOK
6 OYHKLMH 15 1 https://m.eds00.ru/6d40b704
7 AJITEBPAMYECKUWE BBIPAXKEHU . 14 bubnmnorexa [JOK
Crenenun https://m.edso0.ru/6d40b704
bu6mmoreka [JOK
8 UNCJIA U BBIUNCJIEHUS. lenumocTs 7 1 httos://m.edsoo.ru/6d40b704
9 [ToBTOpenme, 0600IIEHNE, 10 1 bubmuorexa [JOK
cucTeMaTn3anus 3HaHUI https://m.eds00.ru/6d40b704
BIIIEE KOJIMYECTBO YACOB I1
OBbII{ O CTBO HACOB I1O 136 8 0

I[TPOTPAMME
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9 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bub6nmoreka [IOK
! OYHKIIN 25 L https://m.edsoo.ru/133deaba
5 YPABHEHNMA 1 HEPABEHCTBA. 15 1 bubnuoreka [{OK
KBanparHbslie HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHUA 1 HEPABEHCTBA. o5 1 bubmmoreka [JOK
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UNCJIOBBIE ITOCJIENOBATEJIBHOCTHU o5 1 bubmmoreka [JOK
N ITPOI'PECCHUU https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BbIPAXKEHU . 12 1 bubnuoreka [{OK
Cremnenb C palliOHATBHBIM ITOKa3aTeIeM https://m.edsoo.ru/133deaba
IToBTOpenue, 00001IIEHNE, CUCTEMATH3AIUS bubmmnoreka [HOK
6 - 34 1
3HAHUU https://m.edsoo.ru/133deaba
OBUIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 6 0



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMOBI

7 KIIACC
Kon
nposepsieM IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM
oro NMporpaMMbl OCHOBHOI'0 00111er0 00pa30BaHusl
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 BoImonHsaTh, coueras yCTHBIE M MUCbMEHHBIE MPUEMBI, apupMETHUECKHE NEHCTBUS C
palMOHATLHBIMA YHCIIAMU
HaxoauTh 3HaueHUs YUCIOBBIX BBIPAKEHU, TPUMEHATh Pa3HOOOpa3Hble CIIOCOObI U
1.2 NPUEMBI BRIYHCIICHUS 3HAUCHUH TPOOHBIX BBIPAKEHUH, COJIEPIKANTNX OOBIKHOBCHHBIC
U IeCATUYHBIE Apo0OuU
[lepexonuTs OT oaHON (QopMBbI 3amucu 4YHMced K Apyroil (mpeodpazoBbIBaTh
1.3 JECATUYHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B
OECKOHEUYHYIO JIECATUYHYIO ApOOb)
1.4 CpaBHUBATH U YIOPSAIOYNBATH PALIMOHAIBHBIE YUCIIA
1.5 OKpyrJiaTh uncna
BoInonHATh NPUKHUIKY U OLEHKY pe3yibTaTa BBIYUCICHUN, OIEHKY 3HAYeHUN
1.6 YHUCIIOBBIX BBIPAKCHHUA. BBITOTHATE JEHCTBUS CO CTENCHSIMH C HATypaTbHBIMHU
MOKa3aTeNSIMU
1.7 [TpuMeHSTh MPU3HAKH JISITMMOCTH, PA3JI0KEHUE Ha MHOKUTEIH HATypPaIbHBIX YUCEIT
PemaTh mpakTHKO-OpUEHTUPOBAHHBIC 33/1a4M, CBSI3aHHBIC C OTHOIICHWEM BEJIMYWH,
18 NPONOPLHOHATLHOCTLIO  BEMHYMH, TPOLEHTAMH, HHTEPIPETHPOBATH  Pe3yIbTATI
pelIeHns 337124 ¢ yIETOM OTpaHUYCHUHN, CBSI3aHHBIX CO CBOMCTBAMH PacCMATPHUBAEMBIX
00BEKTOB
2 AnrebpanuecKue BhIpaXKEHUS
21 Hcnonp3oBaTh anreOpandeckyr0 TEPMHUHOJOTHUIO U CHMBOIUKY, NMPUMEHATH €€ B
nporiecce OCBOCHHUS y4eOHOro MaTeprasa
2.2 HaxonuTh 3HaueHUsT OYKBEHHBIX BRIPOKECHUN TIPH 33JaHHBIX 3HAYCHUSX TIEPEMEHHBIX
23 BrImonmHATE  TIpeoOpa3oBaHUs IIE€JIOTO0 BBIPAKEHUS B MHOTOWICH IPHBEICHUEM
' MOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
24 BhITIONTHATE YMHOXKEHUE OJIHOWICHA HAa MHOTOWICH M MHOTOYWICHa Ha MHOTOYJICH,
' MPUMEHSTH (DOPMYIIBI KBapaTa CyMMBI M KBaJpaTa pa3sHOCTH
OCyIIEeCTBISATh Pa3I0KeHUEe MHOTOYJICHOB HA MHOKUTENH C TIOMOIIBbIO BEIHECEHUS 32
2.5 CKOOKM OOIIero MHOXUTEJN, TPYNIHUPOBKU CJaraeMblX, HpUMEHEHUs (opmyin
COKPAIIEHHOTO YMHOXKECHUS
26 [IpumensaTh mpeoOpa3oBaHUsS MHOTOUYJICHOB Al ELICHUS PasiMuHBIX 3a7a1 U3
MaTEMaTHKH, CMEKHBIX TIPEMETOB, U3 PEATbHOU MPAKTHKH
27 Hcnonb3oBaTh  CBOWCTBA  CTENEHEW €  HATypaJbHbIMM  IOKa3aTesAIMM  JUIS
peoOpa3oBaHus BEIPAKEHUI
3 YpaBHEHUS U HEpPAaBEHCTBA
Pemiars iHEeNHBIE ypaBHEHHS C OJTHOW MEPEMEHHOM, TPUMEHSIS ITPABHIIA ITEPEX0a OT
3.1 HCXOJHOTO YPaBHEHHS K PABHOCWIIBHOMY eMy. [IpoBepsITh, SIBISICTCS JIU YUCIO KOPHEM
ypaBHEHUS




3.2 [TpumensTh rpaduueckre METO bl IPH PEIICHNUH JIMHEWHBIX YPaBHEHUI U UX CUCTEM
33 [TonGupath mpuMepsl map Yucen, SIBISIFOIIUXCS PEIIeHUeM JTMHEHHOro ypaBHEHHS C
JBYMsI IEpEMEHHBIMU
34 CtpouTh B KOOPAMHATHOM IUIOCKOCTH Tpa(uK JHMHEHHOrO ypaBHEHHUS C JIByMS
MEPEMEHHBIMH; MOJIb3YSICh IPAPUKOM, IPUBOIUTH MPUMEPHI PELICHUS YPaBHEHUS
35 Pemarb cucteMbl IByX JTUHEHHBIX YpaBHEHHH ¢ JBYMs MEpPEMEHHBIMH, B TOM YHCIIE
rpaduvecku
CocTaBisTh U pelaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHEMHBIX YpaBHEHHUH IO
3.6 YCIIOBUIO 3aJlaud, HWHTEPIPETHPOBaTH B COOTBETCTBUM C KOHTEKCTOM 333y
IIOJIYYEHHBIN pe3ysbTaT
4 Koopaunats! u rpaduku. OyHKuu
N300paxaTh Ha KOOPAMHATHOM MPSIMONW TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
4.1 KOOpJMHATaM, JYy4H, OTPE3KH, UHTEPBAJbl, 3alIUCHIBATH YHCIIOBBIE MPOMEXKYTKH Ha
anreOpanvdeckoM s3bIKe
4.2 OtmedaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJIMHATaAM
4.3 Ctpourts rpaduku nuHeitHbIX QyHkumid. Ctpouts rpaduk Gynkumu y = [x|
OnuceiBaTh ¢ MOMOIIbIO (PYHKIMIA W3BECTHBIE 3aBUCUMOCTU MEXKY BEIUYMHAMH:
4.4 CKOPOCTb, BpeMsl, pacCTOSIHUE, 1IEHY, KOJUYECTBO, CTOMMOCTh, IPOU3BOAUTEILHOCTD,
BpeMsi, 00bEM pabOTHI
4.5 Haxoauts 3HaueHue GyHKIUH 110 3HAYSHHIO €€ apryMeHTa
[Tonumars rpaduyeckuii cnocod MpeacTaBIeHUs U aHaIM3a UHPOpMAIH, U3BJIEKAaTh
4.6 U HMHTEPIpeTUpOBaTh HHGOpMAIMIO U3 TIpaUKOB peabHBIX MPOLECCOB U
3aBUCHMOCTEN
8 KUIACC
Kon . .
IR IIpoBepsieMble IpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTeJLHOM
Deynsaana MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
1 Yucna ¥ BBIYUCIEHUS
Hcnonp30BaTh HayaJlbHBIE NPEICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YMCEN IS
11 CpPaBHEHHUS, OKPYIJICHUS U BBIYUCICHUN, N300paxaTh JAEHCTBUTEIbHBIE YHCIIA TOUKAMHU
Ha KOOPJAMHATHOU IIPSIMO
[TpuMeHsATH MOHATHE apU(PMETHUECKOro KBAJAPATHOTO KOPHS, HAXOAWUTh KBaJpaTHHIE
1.2 KOPHH, UCHOJBb3Ysl NMPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBINOJIHATH IpeoOpazoBaHUS
BBIPAXKEHU, COEPKALUX KBAJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEU
13 Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YHCET C MOMOUIbIO AECATUYHBIX JIpoOel u
creneHen yucna 10
2 Anrebpanyeckue BbIpaXKEHUS
21 HpI/IMeH}ITIZ MIOHSATUE CTETEHU C IIeNBIM T0Ka3aTeleM, BBIIOIHATH IpeoOpa3oBaHUs
BBIPXXEHUI, COIEPIKAIUX CTEIIEHU C LIeJIbIM MTOKa3aTeleM
29 BbINONMHATE TOXKIECTBEHHBIE MTPEOOPa30BaHUs PAlMOHATIBLHBIX BbIPAXKEHH HAa OCHOBE
NpaBUJI JIEHCTBUN HaJl MHOTOYJICHAMH M alreOpanyecKuMu JpoOsMu
2.3 PackiiagpiBaTh KBaipaTHbIN TPEXUIIEH HA MHOKUTENIN
24 [TpumeHnsaTs npeoOpa3oBaHUs BBIPAKEHUH JJIs pELICHUS pa3iMYHBIX 33434 M3

MaTEMAaTUuKH, CMCKHBIX IIPEAMETOB, U3 peanLHoﬁ IIPAaKTUKH




YpaBHEHUS 1 HEPABEHCTBA

PemraTe JIHHCI;'IHBIG, KBaApaTHBIC YPABHCHUA U pallMOHAJIBHBIC YPaBHCHUA, CBOAAIINECA

3.1 K HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMs [IEPEMEHHBIMU
[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPABHEHUM, B TOM 4MCIIE
3.2 C MPUMEHEHUEM rpaduyecKux MpeCcTaBIeHUN (yCTaHABIMBATh, UMEET JIU ypaBHEHUE
WM CUCTEMA YPaBHEHUH PEIIECHNUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE)
[lepexoauTh OT ciOBECHOW (POPMYIMPOBKH 33/Ja4 K €€ anreOpamyeckoil MOJeNu ¢
3.3 IIOMOULIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMBbl YpaBHEHMM, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJIYYEHHbIN pe3yibTar
[IpuMeHsSTh CBOMCTBA UHMCIIOBBIX HEPABEHCTB Ul CPABHEHMSI, OLICHKH, pEIaTh
3.4 JMHEWHbIE HEpaBEHCTBA C OJHOM NMEpPEeMEHHON M MX CHCTEMbl, J1aBaTh IpauuecKyro
WJUTIOCTPAIIMI0 MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIMH
IloHnMaTh M HCHONB30BaTh (DPYHKIMOHAIbHBIE MOHATUS U S3bIK  (TEPMUHBI,
4.1 CHMBOJIMYECKHE OOO3HAYCHHS), ONPEACATh 3HAueHHWE (YHKIMH TIO0 3HAYCHHIO
apryMeHTa, OIpeJessiTh CBOMCTBA (QYHKIMHU 1O €€ rpaduky
Ctpouts rpaduku 3JeMEHTapHbIX GYHKLIUH BUA:
4.2 y=k/x y=kKIX,y=X?%Yy =Xy =|x|, onUCHIBATb CBONCTBA YUCIOBOI (DYHKIIUH 110 &
rpaduky
9 KIIACC
Konx . .
IpOBEpTEMOTro IIpoBepsieMble IpeAMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTeJLHOM
Dy saiaa MPOrpaMMbl OCHOBHOI0 00111ero 00pa30BaHus
1 Yucna ¥ BBIYUCIIEHUS
11 CpaBHUBaTh U YNOPSJOYMBATh PALIMOHAJIBHBIE U UPPALIMOHAIILHBIE YK CIIA
12 BeinonusaTe apI/I(I)M?TI/I‘IeCKI/Ie JEMCTBHS C pallMOHAIBbHBIMU YACIIAMH, COUYETAs] YCTHBIE
Y TUChbMEHHbIE PUEMBI, BBITIOJIHATH BBIYUCIIEHUS C UPPAlMOHATbHBIMU YHCIaAMH
13 Haxomuth 3HaueHus CTeneHeﬁv C ILEJNbIMH TOKa3aTeasiIMU M KOpHEH, BBIYMCIATH
3HAUEHUS YNUCIIOBBIX BBIPAKEHUIN
14 OxpyryiaTh NeMCTBUTEIbHBIE HHCIIa, BHIOMHATH NPUKHKY PesybTata BBIYHCIICHU,
OLIEHKY YHCJIOBBIX BBIPQXKEHUN
2 VYpaBHEeHUs U HEPABEHCTBA
21 Pemarp nuHEliHBIE M KBaJpaTHbIE YPAaBHEHMs, YPAaBHEHHs, CBOJSILUECS K HUM,
MpOCTEHIMEe TPOOHO-PAMOHATBLHBIC YPAaBHEHUS
29 Pemars CHCTEMBI 1BYX JUHEHHBIX YpaBHEHUH C IBYMS NepeMEHHBIMH H CHCTEMBI IBYX
YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE ABJISETCS JIMHEWHBIM
23 Pemarp TekcToBble 3amauM anre6paﬂqe(jKHM CrocoOOM C TOMOIIbIO COCTaBJICHUS
YPaBHEHHsI UM CHCTEMBI IBYX YPABHEHUH C IBYMs IIEPEMEHHBIMH
[IpoBoauTH MpOCTENIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YPaBHEHUM, B TOM YUCTIE
2.4 C IPUMEHEHUEM TpapHuUecKuX MpeCTaBIeHUN (HalpuMep, YCTaHABIUBATh, UMEET JIU
YpaBHEHHE WJIM CUCTEMA YPABHEHUH peIleHUs], €CJIU UMEET, TO CKOJIBKO)
25 Pemate nuHeliHble HEPAaBEHCTBA, KBaJpaTHblE HEPABEHCTBA, M300pakaTh pEIICHUE

HCPAaBCHCTB Ha YHUCIO0BOM HpHMOfI, 3aMUCbIBATh PCIICHUEC C ITIOMOIIBIO CUMBOJIOB




Pemrate cucreMBl JTHHEHHBIX HCPaBCHCTB, CHUCTEMbl HCPABCHCTB, BKIHOYAIOMIUC

2.6 KBaJpaTHOE HEPaBEHCTBO, N300pakaTh PEIIEHUE CUCTEMbI HEPABEHCTB HA YHCIIOBOM
IPSIMOH, 3aITUCBIBAaTh PEILIEHHE C TIOMOLIbI0 CHMBOJIOB

2.7 Mcnonb30BaTh HEPABEHCTBA IPU PEIICHUH pa3IMYHbIX 33]1a4

3 DOyHKIIUA
Pacno3naBate  ¢GyHKUMH  U3ydeHHbIX BHMJOB. IlokasbpiBaTh  cXeMaTHUECKH

31 pacnojoXeHne Ha KOOPAMHATHOM IUIOCKOCTH rpadukoB (yHkumi Buma: Y=KX,
y=kx+b, y=k/x, y=ax*+bx+c, B 3aBHCHMOCTH OT 3HAYCHHH KOIPPHUIMEHTOB,
OIMCHIBATh CBOMCTBA (DYHKITHIA

39 [Toka3pIBaTh CXEMaTHUECKH PACHOJIOKEHHE HA KOOPIMHATHOM IJIOCKOCTU I'pauKOB
bynkumii Buga y = VX, Y = |X| 1 OmUChIBaTh CBOMCTBA (DYHKITHI

33 CTtpoutsb U n300pakaTh CXeMaTHIECKU rpauKu KBaAPATHUHBIX (YHKIIMN, OTTUCHIBATD
CBOMCTBA KBaIpaTUYHbIX (PYHKIMH 1O UX rpadukam

34 Pacnio3HaBath KBajpaTHuHy0 (yHKIOMIO 10 ¢opMmysie, HOPUBOAUTH IPUMEPHI
KBaJPaTUYHBIX (PYHKIUN U3 peaslbHOU )KU3HH, PU3UKH, TEOMETPUHI

4 Apudmernaeckasi 1 reoMeTpUIECcKasi IPOTrpeccuu

41 Pacnio3naBath apu(METHUECKYyI0 M TE€OMETPHUYECKYI0 NPOTPECCHU TPHU Pa3HBIX
crnioco0ax 3aaHus

42 Beimonuarte BBIMMCIICHUS C HCTIONIb30BAHHEM dbopmyn N-To ujaeHa apupMeTHIecKoi u
reOMETPHUECKON TPOTPECCUi, CYMMBI ITEPBBIX N YICHOB

4.3 N300pakaTh 4ieHbl OCIEeI0BATEIbHOCTH TOUKAMH Ha KOOPJIMHATHOM MJIIOCKOCTH
Pemate 3amaum, cBA3aHHBIE C YHUCIOBBIMHU I1OCJIEAOBATENLHOCTSMHU, B TOM 4YHCIE

4.4 3aladyd W3 pealbHOM JKM3HM (C MCIOJNB30BAHMEM KalbKYISATOpa, LHU(PPOBBIX

TEXHOJIOTHHN)



IMPOBEPAEMBIE 2JIEMEHTbBI COAEP) KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna v BIYKCICHUS
JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEXO0]] OT OAHOM (POPMBI 3amucu 1pode K APYyroi.
11 [loHsiTHE pPALMOHANBHOIO YHMCJIA, 3alUCh, CPABHEHHE, YIOPSAOYMBAHME PalMOHAIBHBIX
qrces
19 ApudmeTndeckne ACUCTBUS C palOHATBHBIMU 4HWCliaMu. PemieHue 3amad u3 peaabHOU
MIPAKTUKU Ha YacTH, Ha ApoOu
13 CreneHp ¢ HaTypaJbHBIM IIOKa3aTEJEM: OIpENeIeHue, MpeoOpa3oBaHuEe BBHIPAKCHUN Ha
OCHOBE OTpeIeNICHUS, 3aITUCh OONBIINX YUCEI
14 [TpoueHThl, 3amuch MPOLEHTOB B BUAE ApoOU U ,ZEpOﬁI/I B BHUJI€ NPOLEHTOB. Tpu OCHOBHBIE
3a/1a4y Ha IPOLIEHTHI, PELICHHUE 3a/1a4 U3 pealbHON NPAKTUKU
1.5 [IpuMeHeHnne npru3HaKOB ASIMMOCTH, PA3I0KEHUE Ha MHOKHUTEIN HATYPAIbHBIX YUCEIT
1.6 PeanpHbIe 3aBHCHMOCTH, B TOM YHUCJIC TIpsIMasi B 0OpaTHas MPOTIOPIIHOHATBHOCTH
2 AnredpandyecKue BhIPAKCHHS
21 IlepemeHHbBIE, YHCIIOBOE 3HAYEHUE BBIPAKECHUS C NMEPEMEHHOMR. JlomycThMmble 3HA4YEHUS
MIEPEMEHHBIX
29 [IpencraBneHre 3aBUCUMOCTH MEXAY BEIMYMHAMU B BHJE (HopMynbl. BeramcieHus mo
dopmynam
2.3 [TpeoOpazoBaHre OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PABHBIE BHIPAYKEHUS
2.4 CBoiiCcTBa CTENEHU C HATYPaJIbHBIM ITOKA3aTEIEM
25 OnHouneHbl 1 MHOrowieHsl. CreneHb MHorowieHa. CliokKeHue, BbIUUTAHHE, YMHOXEHHUE
MHOT'OUYJIEHOB
26 @opMysbl COKpaIEHHOIO YMHOXKEHHS: KBaJpaT CyMMBbI M KBajapaT pasHoctu. dopmyia
Pa3HOCTHU KBaApaToB. Pa3noxkeHne MHOrOWIEHOB Ha MHOXKHUTENIH
3 YpaBHeHUs
31 ypaBHeHI/If:, KOpPEHb ypaBHEHUS, IpaBuiia MpeoOpa3oBaHUsl YpaBHEHHS, PAaBHOCHIBHOCTD
ypaBHEHUU
3.2 HHHefIHoe YPaBHCHHE C OJIHOM NTEPEMEHHOM, YUCIIO KOPHEN JIMHENHOIO YPABHEHUSL, PEILICHUE
JUHEWHBIX YpaBHEHUN
33 COCTaBJ'IeIEI/Ie YpaBHEHMH MO YCIIOBUIO 3aJaud. PelleHre TEKCTOBBIX 337a4 C MOMOIIBIO
ypaBHEHUU
3.4 JluHeitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema JByX JIMHEHHBIX YpaBHEHUH ¢ ABYMs IEpeMEHHBIMU. Perienne cucreM ypaBHEHUN
35 crocoboM mojicTaHOBKH. [IpuMepsl pemieHus TEKCTOBBIX 3a7ad C IOMOIIbIO CHCTEM
ypaBHEHU U
4 Koopaunats! u rpadguku. OyHkmun
4.1 Koopaunara Touky Ha IPSIMOIA
4.2 UucnoBbie mpoMexxyTKU. PaccTosiHre MEXAY TBYMSI TOUYKAMH KOOPAMHATHON MPSMOI
43 HpHMOYFOJ'IBHUaSI cucrteMa koopauHatr, ocu OX m Oy. AGcmucca W OpIMHATa TOYKH Ha
KOOPJAMHATHOM MJIOCKOCTH
4.4 [Tpumeps! rpadukoB, 3a1anHbIX Gopmynamu. YTeHne rpauKoOB peabHBIX 3aBHCUMOCTEH
4.5 [onsarue ¢pynkuuu. ['papuk pynkunu. CBorcTBa QyHKIHIA
4.6 Jlunetinas pynkius, e€ rpaduk. ['paduk dyHKIINN Y = [X|




4.7

['padpuaeckoe pereHne IMHEHHBIX YPABHEHU U CUCTEM JIMHEWHBIX YpaBHEHUN

8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna u BBIYHUCIECHUS
11 KBagpatHslii kopeHb u3 uucna. Ilonstue o0 wuppaumoHaiabHOM umcie. JlecsaTuunbie
npUOJIMKEHUS UPPALMOHATBHBIX YHCEI
19 CpoiicTBa apudMeTHUYeCKUX KBaJPATHBIX KOPHEH M MX MPHUMEHEHHE K MPEeoOpa3OBaHHIO
YKCJIOBBIX BBIPAKEHUH U BBIYMCICHUAM. JleHCTBUTEIbHbIE YK CIIa
13 Crenenb ¢ 11e7bIM NOKa3aTeneM 1 e€ cBoiicTBa. CTaHapTHas 3alUCh YUCa
2 AnrebpanuecKue BRIPAKCHHS
2.1 KBanparusiii TpéxuiieH, pa3inokeHne KBaIPaTHOTO TPEXUICHA HA MHOKUTEITH
2.2 Anrebpanueckas 1po6b. OCHOBHOE CBOWCTBO alredpanieckon Apoou
2.3 CrnoxeHune, BBIYMTaHUE, YMHOKEHHE, JICTICHNE alNTreOpandeckux Ipooei
2.4 ParnmonanbHbIe BEIpaKEHUS U UX TpeoOpa3oBaHue
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 KBanpaTtHoe ypaBHeHue, hopMyia KOpHel KBajpaTHoro ypaBHeHus. Teopema Buera
3.2 Penienue ypaBHeHU, CBOISAIIMXCS K IMHEHHBIM U KBaIPaTHBIM
3.3 [Tpocreiimme 1poOHO-pallMOHAIbHbBIE YPaBHEHUS
I'paduueckass nHTepnpeTalysi ypaBHEHUH C JABYMS NEPEMEHHBIMH M CHCTEM JHHEWHBIX
3.4 YPaBHEHUH € IBYMs NIEpeMEHHBIMU. [Ipumepsl penieHuss CUCTeEM HEIMHENMHBIX YPaBHEHUH C
JIByMs1 IEpEMEHHBIMU
3.5 Penienune TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM cnocobom
3.6 YucnoBble HEpaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM NTEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInHeiiHble HEpaBEHCTBA C OJHOW NTEPEMEHHON
3.10  Cucrembl TMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN
4 DOyHKIIUN
41 [Tonstue ¢ynkuuu. OOIacTh onmpeneneHus U MHOXKECTBO 3HaueHUM ¢GyHKiuu. CrocoOb
3aaHus PyHKITUH
4.2 ['paduk pynkuuu. YreHre cBONCTB GYHKINH 1O €€ rpaduxy
4.3 [Tpumeps! rpadukoB PYHKIMHA, OTPAKAIOIINX peabHbIE MPOIECChHI
44 OyHKIIMY, OMHCHIBAIOIINE TPSAMYI0O W OOpAaTHYIO IMPOIMOPIMOHAIBHBIE 3aBUCUMOCTH, WX
rpaduxu
45 OyHkmH y =X2, y = X°
4.6 Oyukuun Y = [x, y = |x|
4.7 ['padpuaeckoe pereHrue ypaBHEHUI U CUCTEM YpaBHEHHMA
9 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna v BBIYKCICHUS




1.1 PanmonansHbIe Yncia, HppalMoHaIbHbIC YUCIIA, KOHEYHBIE U OECKOHEUHBIE IECATUYHBIC TPOOH
MHOXecTBO JeHCTBUTENBHBIX YUCEN, JEHCTBUTENIbHBIE YHUCIA KAK OECKOHEUHbIE JIECATUYHbIE
1.2 Ipobu. B3auMHO 0HO3HAYHOE COOTBETCTBUE MEXKY MHOXKECTBOM JICHCTBUTEIBHBIX YUCEN U
KOOpPAMHATHOU npsiMoii. CpaBHEHUE IEUCTBUTEIIBHBIX YHCEI
1.3 Apudmerndeckue 1eHCTBUS C ACHCTBUTEILHBIMHU YUCIAMU
W3mepenus, npubimxeHus, oleHKH. Pa3mepbl 00BbEKTOB OKPYXKAIOIEro MUpa, AJIUTEIbHOCTD
14 IpoIeccoB B OKpyxkawomeMm wMupe. [IpuOmmxéHHoe 3HaYeHHWE BEIMYUHBI, TOYHOCTD
npubsmxenus. Okpyrienue uucen. [Ipukuaka u oleHKa pe3yabTaToB BIYMCICHUN
2 VYpaBHEHHs U HEPABEHCTBA
2.1 YpaBHEHMS ¢ OAHOM IEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBangparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K KBAaAPATHBIM
24 bukBanpatHoe ypaBHeHHe. [IpuMepsl pemieHuss ypaBHEHUN TPETbEHM M 4ETBEPTOM CTENECHEH
Pa3I0KEHUEM Ha MHOXKUTEIH
2.5 Pemenne npoOGHO-paliiOHANBHBIX YpaBHEHUN
2.6 Cucremsl ypaBHeHUH
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU H €0 Tpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU
2.9 Pemenne cucreM I1ByX ypaBHEHH, OJHO U3 KOTOPBIX JIMHENHOE, a PYrO€ — BTOPOU CTEIIEHH
2.10  TI'paduueckast HHTEPIIPETAIHS CUCTEMbI YPaBHEHHH C IBYMsI IEpEMEHHBIMHU
2.11  PemreHue TEKCTOBBIX 3a/1a4 alTreOpandecKuM CIIoCOOOM
2.12  YucnoBble HEpaBEHCTBA M UX CBOICTBa
2.13  PemieHue TMHEWHBIX HEPABEHCTB C OJIHOM NEpPEMEHHOM
2.14  PemieHue cUCTEM JIMHEHHBIX HEPABEHCTB C OJJHON IIEPEMEHHOM
2.15  KBagpaTHble HEPaBEHCTBA
2.16 = I'paduueckast UHTEpIIpETALMSI HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU
3 OYHKIIH
31 KBanpatnunas ¢pynkius, e€ rpaguk u ceoiictsa. [lapaGoia, KoopAHHATHI BEPIINHBI TapaldoJIbI,
0Chb CUMMETPHUHU TTapaboJIbl
3.2 I'paduku dpynxmii y=Kkx, y=kx+b u ux coiicra
3.3 I'paduku pynkimii y=K/X, y = X’ u ux cBoiicrpa
3.4 I'paduku QyHKIUH , U UX CBOHCTBA
4 YucnoBbsle IOCIEN0BATENBHOCTH
41 Onpenenenre W CHOCOOBI  33JaHUsl  YMCIIOBBIX  TOCIEIOBaTeNbHOCTEH.  3anaHue
MOCIIEI0BATENBHOCTH PEKYPPEHTHOM popmysoit u hopMyioit N-ro uiaeHa
492 Apudmernueckas nporpeccusi. @opMyinsl N-ro wieHa apupMeTUIECKONH MPOTPECcCU, CyMMBbI
NEPBBIX N YJICHOB
43 ['eomerpuueckas nmporpeccusi. @opmysbl N-TO YjieHA TE€OMETPUUYECKON NMPOTPecCUr, CyMMBbI
NEPBBIX N YJIEHOB
44 N3o0paxkeHne wieHOB apH(PMETHUYECKOM M TEOMETPHUYECKOW NpPOrpeccMil TOYKaMu Ha
KOOPAWHATHOU IUIOCKOCTH. JIMHEHHBIN U SKCIOHEHIHAJIBHBIN pOCT
4.5 CroxHBIE TTPOTICHTHI




ITPOBEPAEMBIE HA OI'S 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHHMS OCHOBHOM OBPA3OBATEJLHON
IMPOI'PAMMBI OCHOBHOT'O OBIIEI'O OBPA3OBAHMUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

I[IpoBepsiemble TpeOOBaAHMS K NMPEIMETHBLIM Pe3yJbTATAM 0CBOEHHSI OCHOBHOI
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 0011ero odopa3oBaHusi Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh MOHATHAMH: MHOXECTBO, IIOJMHOMKECTBO, OIEpalUd HaJ
MHOXECTBaMH; YMEHHE ONIEPUPOBATh NOHATHAMHU: Tpad, CBA3HBIN rpad, 1epeBo, UK,
OPUMEHATh MX TMpU peIleHUH 3a/ady; YMEHHME HCIOJIb30BaTh TIpaduueckoe
IIPEACTABIICHUE MHOXECTB JUIS OIMCAaHUs PEANBHBIX IIPOLIECCOB M SIBJICHHUM, NPH
pELICHUH 3aj1ay U3 IPYTUX YYeOHbIX IPEIMETOB

YMeHue OIICPUPOBATD INTOHATHAMM: OIIPCACIICHUC, AKCHMOMA, TCOpEMA, 10KA3aTCIbCTBO,
YMCHUCEC pacClio3HaBaTb MCTUHHBIC W JIOKHBIC BBICKA3bIBaAHUWA, IIPUBOJAUTE IIPUMCPBI U
KOHTPIIPHUMCPLBI, CTPOUTDb BBICKA3bIBAHUA U OTPULIAHU S BBICKA3bIBaHUH

YMeHue onepupoBaTh NOHATUAMU: HATYPAJIbHOE YUCIIO, IPOCTOE U COCTABHOE YHCIIO,
JIEIIMMOCTh HaTypajbHbIX YHCEN, IPU3HAKU JEIUMOCTH, LIEJI0€ YUCIIO0, MOAY/b YUCIIA,
OOBIKHOBEHHasl 1po0b U AecCATHYHAs JpoOb, CTAaHIAPTHBIA BUJ YMCIa, pallMOHAILHOE
YHCII0, MPPALMOHATIBHOE YHCIO, apu(METHUECKUI KBaJpaTHBIA KOPEHb; YMEHHE
BBITOJIHATH IEHCTBUS C UUCIIAMH, CPABHUBATD U YIIOPSI0YUBATH YUCIIA, IIPEACTABIIATh
yHyclla Ha KOOPAMHATHOW NPSMOM, OKPYIJIATh YHUCIIA; YMEHHUE JesaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BIYUCICHUN

YMeHue onepupoBaTh MOHITUSIMH: CTETIEHD C I[EIbIM MTOKa3aTeneM, apupMeTHIeCKHA
KBaJIPaTHBI KOPEHb, MHOTOWICH, alreOpandeckas ApoOb, TOKIAECTBO; 3HAKOMCTBO C
KOpPHEM HaTypaJIbHON CTereHu OOoJbllle eIWHUIbI, YMEHHE BBITIOTHATH PACUEThI MO
dbopmynam, mpeoOpa3oBaHMs IEIBIX, JIPOOHO-pAllMOHATBHBIX BBIPAKEHUNH U
BBIPQXEHUI C KOPHSMH, Pa3JIOKEHHE MHOTOWIEHAa HAa MHOXHUTEIH, B TOM YHCIE C
UCIIOJIb30BaHUEM (OPMYJT Pa3HOCTH KBAJIPATOB U KBaJpaTa CyMMBI H Pa3HOCTH

YMeHHe OmnepupoBaTh IMOHATUSAMU: YHCIOBOE PABEHCTBO, YPaBHEHHUE C OIHOU
IIEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHE pelaTh
JUHEWHBbIE U KBaJpaTHbIE YpaBHEHMs, OPOOHO-pallMOHANbHBbIE YpaBHEHUS C OJHOM
MIEPEMEHHOM, CUCTEMBI ABYX JIMHEWHBIX YPAaBHEHWH, JIMHEIHbIE HEPABEHCTBA U MX
CHCTEMBI, KBaJIpaTHbIE U APOOHO-PALlMOHAIbHbIE HEPABEHCTBA C OJHOM MEPEeMEHHOH, B
TOM YHCJIE IIPH PEMICHUH 3344 U3 APYTUX IPEAMETOB U IPAKTUYECKUX 3a/1a4; YMEHHUE
UCIIOJIB30BaTh  KOOPAMHATHYIO IMPSIMYH0O W KOOPAHMHATHYIO IIJIOCKOCTh IS
M300pakeHUsl pelIeHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: (QyHKUIHSA, TpaduK (QYHKUIHUW, HYIH (QYHKIHH,
POMEXYTKH 3HAKOMOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusl, yObIBaHUS, HanOObIIIee
Y HauMeHblllee 3HA4YeHHd (QYHKIHMHM, yYMEHHE ONEepUpOBATH IOHATUSAMU: MpsMas
IPONOPLHUOHATBHOCTD, JIMHEHHAs (GYHKUUMSA, KBajapaTu4yHas (QYHKUUsA, oOpaTHas
MPONOPLUMOHAILHOCTD, Mapaboia, runepOoiia; yMeHHe CTpOUTh rpaduku (QyHKUIUH,
UCIIOJIb30BaTh TpauKu Il OTpesieIeHUs] CBOMCTB MPOLECCOB M 3aBUCUMOCTEH, IS
peleHus 3a/1a4 U3 APYruX y4eOHbIX IPEIMETOB U peallbHON KU3HHU; YMEHHE BbIPAXKaTh
¢dopMynaMu 3aBUCUIMOCTH MEX]Ty BETMUYMHAMU

YMeHue onepupoBaTh MOHATUSAMH: MOCJIEIOBATENbHOCTh, apHU(pMeTHUecKas H
reoMeTpHuuecKas Mporpeccuu; yMEHUe UCII0b30BaTh CBOMCTBA MOCIIEI0BATENBHOCTEH,
(bopMyIbl CyMMBI M OOIIETO YeHa MpH PelIeHUH 3a/1a4, B TOM YHCIIe 3a1a4 U3 APYTHX
y4eOHBIX IPEIMETOB U PEaTbHOM KUZHU




YMeHnue pemiath 3a/la4 pa3HbIX THUIOB (B TOM YHCII€ HA MPOLEHTHI, TOJU U YacTH,
JBIDKEHUE, paboTy, IIEHy TOBApOB U CTOMMOCTD MOKYIOK M YCIIYT, HAJIOTH, 33Ja4d U3
o0jacTu ympaBlIeHUs JUYHBIMU W CEMEHHBIMH (pUHAHCAMM); YMEHHE COCTaBISTh
BBIPQXCHMSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 33/1a4H, UCCIIEI0BATh
MOJIy4YEHHOE pellieHUe U OLEHUBATh MPaBIONOA00HOCTh MOJIYUYEHHBIX PE3YyIbTaTOB
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YMeHue onepupoBath NOHATHAMH: (UTrypa, TOUYKa, OTPE30K, MpsMasi, Jyd, JoMaHas,
yroJ, MHOTOYTOJIbHUK, TPEYrojlbHUK, PaBHOOCAPEHHBIH W PaBHOCTOPOHHHIA
TPEYroJbHUKH, TMPSIMOYTOJbHBIA TPEYrOJbHUK, MEIUaHa, OUCCEKTpUCa W BBICOTA
TPEYTrOJIbHUKA, YETHIPEXYTOLHUK, TAPAIIEIIOTPaMM, pOMO, IPSMOYTOJILHUK, KBaIparT,
Tparenus; OKPY)XHOCTb, KPYT, KacaTelbHas, 3HAaKOMCTBO C IPOCTPAHCTBCHHBIMH
durypamu; yMeHUE peliaTth 3aJadd, B TOM 4YHCIIE W3 TOBCEIHEBHON KH3HU, Ha
HAXO0XKJICHUE FT€OMETPUYCCKHUX BEJTMYMH C IPUMEHEHUEM N3YUYCHHBIX CBOMCTB QUTYD H
¢dakToB

YMeHue onepupoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PAaBEHCTBO TPEYrOJIHHHUKOB;
NapaJUIeJIbHOCTh U MEPIEHIUKYIAPHOCTh IPAMBIX, YIOJd MEXKAY MNPSAMBIMH,
NEepIEHANKYIISP, HAKJIOHHAS, MPOEKIHs, oo0ue GUryp, mogoOHbIe TPEYTOIbHUKH,
CUMMETpUSI OTHOCUTEIBHO TOYKM U IPSAMOM; YMEHUE pacClO3HABaTb PaBEHCTBO,
CUMMETpPHIO U mo1o0ue Guryp, mapauieIbHOCTh U MEPIEeHANKYISIPHOCTh TPSMBIX B
OKPY’KaIOILIEM MUPE
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YMeHue onepupoBath NOHIATUSIMHU: JJIMHA, PACCTOSIHUE, YTOJI (BEIMYMHA yTIila, CHHYC U
KOCHHYC yTIJjla TPEyroJIbHHMKA), IJIOIIajb; YMEHHUE OLIEHUBATh pa3Mephl MPEAMETOB U
00BEKTOB B OKPY’KAIOIIEM MUPE; YMEHUE IPUMEHATH (DOPMYIIBI IEPUMETPA U TUIOHIAIN
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U IJIOLIAAHN Kpyra, o0bemMa IpsiIMOYrOJIbHOTO
napajuleenuIe1a; yMEHUe NIPUMEHATh IPU3HAKU PAaBEHCTBA TPEYTOJIbBHUKOB, TEOPEMY
O CyMMe YIJIOB TpeyrojpHuka, Teopemy Iludaropa, TpuroHomerpuueckue
COOTHOILEHUS JJIs BBIUUCIICHUS JUIMH, PACCTOSIHUM, MI0Lanen
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13

14

YMenue wuzo0paxkaTh IMIOCKHE (UTyppl M HUX KOMOWHAIMHM, HPOCTPAHCTBEHHBIE
(GUrypsl OT PyKH, C TOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB IO
TEKCTOBOMY WJIM CUMBOJIbBHOMY ONKMCAHUIO

YMenue onepupoBaTh MOHATHUSAMHU: MPSIMOYTOJIbHAS CHCTEMA KOOPANHAT; KOOPAUHATHI
TOYKHM, BEKTOpP, CyMMa BEKTOPOB, ITPOM3BEIECHUE BEKTOpPAa Ha YHCIO, CKaJsApHOE
MPOU3BEJCHUE BEKTOPOB; YMEHHE HCMOJb30BATh BEKTOPbI M KOOPAMHATHI IS
NPEJCTaBICHUS] JaHHBIX W pEIIeHUs 3aJad, B TOM 4YHCIEe W3 JAPYIrUX Y4eOHBIX
MPEIMETOB M PEATTbHOM KU3HU

YMeHue oneprupoBaTh MOHATHUAMU: CTOJIOHUKOBBIE U KPYTOBbIE AMATrPAMMBbI, TaOJIUIIbI,
cpeaHee apupmMeTnyeckoe, MearaHa, Haubosplee 1 HaUMEHbIIee 3HaYeHUs], pa3zMax
YHUCIIOBOTO Habopa; yMEHHME H3BJIEKaTh, WHTEPIPETHPOBATH U IMPeoOpa3oBbIBATH
UHPOPMALIMIO, TMPEICTABICHHYI0 B Ta0NMIAX M Ha JAMarpaMmax, OTPaKaroIlyro
CBOMCTBA M XapaKTEPUCTUKHU PEAIBHBIX MPOLECCOB U SABJICHUI; YMEHUE PACIIO3HABATH
M3MEHUYMBBIE BETMUYHMHBI B OKPYKAIOILLEM MUPE
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YMeHue onepupoBaTh NOHSTHAMU: CIy4YallHBIM OMBIT (CIydalHBIM 3KCIIEPUMEHT),
3JIeMEHTapHOe COOBbITHE (DJEMEHTAapHBIH HCXOJ) CIy4allHOTO OIbITa, ClydaliHOe
COOBITHE, BEPOSATHOCTH COOBITHS; YMEHHE HaXOJIUTh BEPOATHOCTH CIy4YaiHBIX
COOBITHUII B ONBITaXC PAaBHOBO3MOXKHBIMU 3JEMEHTapHBIMHU COOBITHSIMM; YMEHHE
pelarh 3aJaud METOJOM OPTaHU30BAaHHOTO Mepedopa U ¢ MCIOJIb30BaHUEM IpaBUIIa
YMHOXXEHUS; YMEHHE OLCHMBATh BEPOSITHOCTU pEAIbHBIX COOBITUH U SIBIEHUI,
NOHUMAaTh pOJIb TPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUH B
OKpY’KalollleM MHUpEe M B KHM3HH; 3HAKOMCTBO C IOHSITHEM HE3aBHCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €0 POJIbIO B MACCOBBIX SIBICHUSIX
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YMeHne BRIOUpaTh MOAXOASIINA U3y4YE€HHBINH METOT TSl peUIeHUs 3a/1a4, TPUBOIHUTH
NpUMEpbl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B MPHUPOAEC U KU3HU, PACIIO3HABATH
MIPOSIBJICHUE 3aKOHOB MaTEeMaTHKH B UCKYCCTBE, OITUCHIBATH OT/ICIIbHBIC BBIAIOIITUECS
pe3yabTaThl, MOJYYCHHBbICE B XOJI€ Pa3BUTHUS MATEMAaTUKH KaK HAYKH, IPUBOJMTH
MIpUMEPHl MaTEMAaTUYECKUX OTKPHITHA U UX aBTOPOB B OTEYECTBEHHOW M BCEMHPHOMU
HUCTOPUH

INEPEYEHD 3JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMbIX HA OI'D ITO

MATEMATUKE
Kon IIpoBepsieMbIi 3JIeMEHT COAEPKAHUS
1 Yucna ¥ BIYUCICHUS
11 Harypanbsble u nensle uncia. Ilpu3Haku AeTMMOCTH LEbIX Yncell
1.2 OOBIKHOBEHHBIE U JECSITUUHBIE JPOOU, TPOLIEHThI, OECKOHEUHbIE IEPUOAUYECKUE I1pOOU
1.3 PanmonanbHblie yncna. ApudMeTHUECKUe Onepalyy ¢ palliOHAIbHBIMU YACIaAMHU
14 JeiicTBurenpHbie yncia. Apudmernyeckue onepauuu ¢ AeMCTBUTEIbHBIMU YU CIAMU
15 HpI/I6Jm>KéHUHHe BBIUMCIICHUS, IpaBUJIa OKPYIJIEHMs, NMPUKHUIKA M OLEHKa pe3yJbTaTra
BBIYUCIICHUH
2 Anrebpanyeckue BhIpaXKeHUs
2.1 BykBeHHbIE BBIpaXKEHUS (BBIPAKEHUS C IEPEMEHHBIMH)
2.2 Crenens ¢ nensiM okaszaresneM. CTeneHb ¢ pallioHaIbHBIM TToKazaTesnieM. CBOWCTBA CTETIEHU
2.3 MHorousneHsl
2.4 Anrebpanueckast 1poOb
25 ApI/I(bMeTHqSCKHfI KOpEeHb HaTypallbHOH creneHu. JlelicTBusc apupMeTUYECKUMU KOPHIMHU
HaTypaJlbHOH cTeneHn
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 Lensle 1 1poOHO-palioHaIbHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH YpaBHEHUI
3.2 ensle n 1poOHO-palioHaIbHble HepaBeHCTBAa. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble OCIE10BAaTENbHOCTH
4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEN
4.2 Apudmernueckasi 1 reomeTpuyeckas nporpeccuu. opmyna cia0XKHbIX TPOIIEHTOB
5 OYHKIIH
Oynkuus, crnocoObl 3amaHus ¢yHkuuu. [papuk Qynkiun. OOnacte ompeneneHus U
51 MHOKECTBO 3HadeHH ¢yHkuuu. Hymu ¢ynknun. IIpomMexyTKu 3HaKOMOCTOSHCTBA.
[IpomexyTKi MOHOTOHHOCTH (PYHKIIMH. MakcUMyMbl 1 MUHUMYMBI ¢yHKIIMU. Hanbonbiiee
U HalMeHblllee 3HaueHne (YHKIIMU Ha TPOMEKYTKE
6 KoopanHatsl Ha IPsIMON U IIIIOCKOCTH
6.1 Koopnunarnas mpsimast
6.2 JlexapTOBBI KOOPAMHATHI HA TJIOCKOCTH
7 ['eomerpus
7.1 ['eomerpuueckue GuUrypsl 1 UX cBOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabH1UKu




7.4

OKpY>KHOCTb U KPYT

7.5 N3mepenne reoMeTpruIecKuX BETHIUH
7.6 BekTopbl Ha TIIOCKOCTH
8 BeposiTHOCTh M CTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 ['padmr







