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HOACHUTEJIBHAS 3AIIMCKA

Pabouast mporpamMmma y4uebHOTO peameTa «Anredpay st 00yJaroImuxcs ¢ 3aJIePKKOH
ncuxudeckoro pasputus (manee — 3IIP) Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUSA
MOJITOTOBJIEHA HAa OCHOBE DeiepalibHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa
ocHOBHOT0 00111eT0 0Opa3zoBanus ([Ipuka3z Munmnpocsemenus Poccun ot 31.05.2021 1. Ne
287, 3apeructpupoBad MunucrepctBoMm rocturinu Poccuiickoit @enepanuu 05.07.2021 r.,
per. Homep 64101) (manee — PI'OC OOO0), AganTupoBaHHON 00pa30BaTENbHOMN MPOTrpaMMbl
OCHOBHOTO 00IIIero o0pa3oBaHMsl OOYYArOIIMXCS C 3aEPKKOUW TICUXWYECKOTO Pa3BHTHUS
(manee — AOOIT OOO 3IIP), paboueit mporpaMMbl OCHOBHOI'O OOIIEr0o 0Opa30oBaHUs IO
npeametry «MaremaTtuka», [IporpaMmbl BOCIUTAHUS, C YYETOM paCIpEACIICHHBIX 10
KJIaccaM MPOBEPSIEMBIX TPEOOBAHMI K Pe3yJIbTaTaM OCBOSHHUS ATaITUPOBAHHON OCHOBHOM
o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOIO OOHIEro o00pa3oBaHus OOy4YarOIIUXCS C
3aJIepKKON TICUXUUYECKOro pa3BuTHs. B paboueil mporpamMme ydTeHbI MJI€U U TOJOKCHUS
KoHnenmuu pa3Butusi MaTeMatuueckoro oopasoanus B Poccuiickoit deneparuu.

OO0mas xapakTepucTuKa y4eOHOro npeamera «MareMaTuka

VYyebusiii mpenmer «MaTemMaTuka» BXOJUT B MPEAMETHYIO oOinacth «Martematuka u
uHpopmaTrka». OH CIOCOOCTBYET Pa3BUTHIO BHIYUCIUTEIBHON KYJIBTYPhI U JIOTHUYECKOTO
MBIIUICHHS, (POPMHPOBAHUIO YMEHHUS MOJIB30BATHCS aJITOPUTMAMU, a TAK)KE MPHUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX B IMOBCEAHEBHOW >XKM3HU oOydwarormmxcs c¢ 3I1P.
Y4eOHBIE  TpeAMET  pa3BUBACT  MBIIUICHUE, MPOCTPAHCTBEHHOE  BOOOpPAKCHHE,
(GYHKIHUOHATBHYIO TPAMOTHOCTb, YMEHUSI BOCIHPUHUMATh M KPUTHUYECKH AHAIU3UPOBATH
nH(pOpMalLIKIO, IPEICTABICHHYIO B pa3IU4HbIX (popmax.

OO0yuenne MaTeMaTUKe JaeT BO3MOXKHOCTh pa3BuBatTh y ooydarommxcs ¢ 3[1P tounyro,
paloHadbHYl0 U WH(GOPMATUBHYIO pedyb, YMEHHE OTOMpaTh Hauboyiee MOAXOIAIINE
A3BIKOBBIC, CHUMBOJIMYECKHE, TpauyecKue CpeICcTBa [UIsl BBIPAKEHHUS CYXKICHUN WU
HarJIsITHOTO UX MPECTABICHUS.

Heo0xo1uMbIiM KOMITOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISICTCS
oO11ee 3HaKOMCTBO C METOJ[aMU TTO3HAHUSA JIEHCTBUTEIbHOCTH, MPEJICTABIIEHUE O MPEIMETE
¥ METOJ]aX MaTeMaTHKH, UX OTIUYHA OT METOAOB JPYTHX €CTECTBEHHBIX U TYMaHUTAPHBIX
HayK, 00 0COOEHHOCTSIX TPUMEHEHUS MaTEMATUKU JJIs1 PELLICHUS] HAYYHBIX U MPUKIIATHBIX
3anay. Takum 0O6pa3oM, MaTeMaTuueckoe 00pa3oBaHNUE BHOCUT CBOM BKJIaJ B (POPMHUPOBAHUE
oO1Iel KyJIbTyphl UETOBEKA.

N3yueHne mMaTeMaTUKH TaKXe CIOCOOCTBYET ACTETUYECKOMY BOCIHUTAHUIO YEJIOBEKA,
NOHMMAHMUIO KpacoTbl M HU3SIIECTBA MAaTEMAaTUYECKUX PACCYKIECHUH, BOCHPUITUIO
reOMETPUUYECKUX (POPM, YCBOCHUIO UI€U CUMMETPUH.

[TporpamMma oTpakaer cojaep:kaHue oOyuyeHHus npeamery «MaTemaThkay ¢ y4eToM
0coObIX OOpasoBaTelbHbIX MOTpeOHOCTel oOyuaromuxcs ¢ 3IIP. OBnageHue ydeOHBIM
npeamMeToM «MaTeMaTrKay MpeACTaBISIET ONPEACICHHYIO CII0KHOCTD J1s yuanuxcs ¢ 3I1P.
VY obyyaroruxcst ¢ 3[1P nanbonee BeipaXeHbl OTCTABAaHUS B Pa3BUTUHU CIIOBECHO-TOTUYECKUX
(opM MBILIIEHUS, TO3TOMY a0CTPAKTHBIE U OTBJIICUEHHBIE KATETOPUU UM TPYIHOAOCTYITHBI.



B Toxe Bpems npu cnenuaibHOM 00yUeHUH 00y4aroIMeECss MOTYT BBIIOJIHATH 3aaHusl 110
anroput™My. OHH BOCIIPUMMYMBBI K TIOMOILH, MOTYT BBIIIOJIHUTB IIEPEHOC HA aHAJIOTUYHOE
3aJJaHue YCBOEHHOTO crioco0a pemieHus. CHIKEHNE Pa3BUTHUSI MBICTUTENbHBIX ONEepaluil 1
3aMEJUICHHOE CTAaHOBJICHHE JIOTMYECKUX JEHUCTBUM NPUBOAAT K HENOCTATOYHOM
OCMBICJIEHHOCTH COBEPILAEMBIX YUEOHBIX IEHCTBUH. Y 00ydarommXcs 3aTPyJHEHbI CUETHBIE
BBIYMCIICHHUS, IPOU3BOJUMBIE B YM€E. B MMCbMEHHBIX BBIYUCICHUSAX OHU MOTYT IIPOITYCKATh
OJIMH U3 IPOMEKYTOUHBIX 1aroB. [Ipu paboTe ¢ YMCIOBBIMU BBHIPAKEHUSIMHU, BBIYUCIICHUEM
MX 3HAYEHHUS MOTYT HE YyJAEpKMBATh IPABWIbHBIM NMOPANOK JAercTtBui. lIpm ynporennw,
npeoOpa3oBaHnK BhIpakeHui yuamuecss ¢ 3[IP He MOTYyT caMOCTOSTENHHO NPHHSTH
pelIeHrue O MOCIEAOBATEIIbHOCTA BBINIOJHEHHS JNEUCTBUM. KOHKpPETHOCTH MBIIIICHUSA
OCJIOXKHSIET YCBOCHHMSI HABBIKA PEIICHUs YPAaBHEHUM, HEPABEHCTB, CUCTEMBI YpaBHEHHN. VM
MaJI0IOCTYITHO COBEPIIEHUE OOPATUMBIX ONEPALIHA.

Huzkuit ypoBeHb pa3BUTHS JIOTHUECKHX OIEpaluii, HeAOCTaTOYHasi 0OO0OIIEHHOCTH
MBILUICHUS 3aTPYAHSIOT U3yueHUE TeMbl « DyHKIIUN»: NP ONpeNeIeHUH (PYHKIIMOHAIbHON
3aBUCHUMOCTH, IpPH OINHCAHWU TIpapUUecKod CHUTyalud, HUCIOJb3ys TIE€OMETPUUYECKUI,
anredpandeckuil, yHKIMOHANbHBIN 3bIKK. Hepenko yuamuecs He BUASAT pa3HULIBI MEKITY
001acThIO OTpeneneHus] PYHKIIMH U 00JIaCThIO 3HAYCHH.

Pelenne 3aay conpsKeHO ¢ TPYAHOCTIMHU O(POPMIIEHUSI KPATKOW 3alUCH, POBEACHUS
aHaJln3a yCJIOBUS 3aJlauM, BblaeNeHus cymectBeHHoro. Ooyyatomuecs ¢ 311P 3aTpyaHstorcs
c/eNaTh YMO3AKJIIOYEHHE OT OOIIEro K 4YacTHOMY, HEPEAKO BbIOMPAIOT HEpalMOHAJIbHBIE
CHoCcOObI pelIeHUs, THOTJa OTPAaHUYMBAIOTCS MAHUIYJISILUASIMU C YUCTAMHU.

ToyHOCTh 3amOMHHAHMS W BOCTIPOM3BEACHHS y4eOHOTO MaTepuaia CHIIKEHBI IO
MIPUYHMHE CJIA00CTH MHECTUYECKOU JIEATENIbHOCTH, CYKE€HU 00bema namsaTu. O0yyaromumces
c 3I1P tpeOyeTcs Ooibliie BpeMEHU Ha 3aKpeIUIeHHe MaTepuala, akTyalu3alus 3HaHu| 1o
OIIOpE IPU BOCIPOU3BEIECHUH.

Jlns mpeomoneHus TPYIHOCTEH B H3YyYE€HUU Yy4yeOHoro mnpeamera «MaTemaTuka»
HeoOxoauMa ajanTaius o0beMa M XapakTepa y4yeOHOro marepuana K MO3HABATEIbHBIM
BO3MOKHOCTM yuamuxcs ¢ 3[1P. CnenyeT yueOHbII MaTepua NpenoJHOCUTh HEOOIbIINMHU
MNOPUUSAMH, YCIIOXKHSS €ro NOCTENEHHO, U3BbICKUBATh CIIOCOOBI aaNTallui TPYAHBIX 3a/1aHUH,
HEKOTOpbIE TEMBl JaBaTh KaK O3HAKOMMTENIbHBIC; HCKIOYAaTh OTIEIbHBIE TPYAHbBIE
NIOKa3aTeIbCTBA; TEOPETHUYECKUA MaTepuall PEKOMEHAYETCs H3y4daTb B IIPOLECCe
MIPAKTUYECKOU JEATEIIBHOCTH MO PEIICHUIO 3a1a4. OpraHnyecKoe eIMHCTBO MTPAKTUYECKON
Y YMCTBEHHOMH J1€ATEIbHOCTH YUaIIUXCs HAa YpOKaX MaTEMAaTHKU CIIOCOOCTBYIOT IPOYHOMY
Y CO3HATEJIbHOMY YCBOEHHUIO 0a3MCHBIX MAaTEMaTHUECKUX 3HAHUN U YMEHUI.

Henu u 3axa4u U3yyeHus: yueOHoOro npeamera «MaremaTuka»

[IpuopureTHbIMU LIENSIMU O0YYEHUSI MaTEMaTUKe B 5—9 Kiaccax SBIISIFOTCA:

*  (opmupoBaHME IEHTPAJIBHBIX MAaTEMaTUYECKUX TMOHATUA (YUCIO, BEIUYMHA,
reoMeTpuueckas (Gurypa, TIepeMeHHas, BEPOATHOCTh, (yHKIHs), 00€CIeUnBaAIOIINX

IIPEEMCTBEHHOCTh M TIEPCIIEKTHBHOCTh MAaTEMAaTHYECKOTO O0Opa30BaHUs OOYYAOIIUXCS C
3I1P;



*  noaseaeHue oOydaromuxcs ¢ 3[IP Ha HOCTYNMHOM ISl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHUKNA W OKPY>KAlOLIEr0 MUpPa, MOHUMAHUE MATEMATHUKU KaK 4acTH
o011el KyJIbTyphl UEJIOBEUYECTBA;

*  pa3BUTHE HMHTEIUICKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH obOywarommuxcsi ¢ 3I1P,
MO3HABATEIbHOW AaKTHUBHOCTH, MCCJIEJAOBATEIbCKUX YMEHUWU, KPUTUYHOCTU MBIIUICHMUS,
MHTEpECa K U3YUEHUI0 MAaTEMATHKMY;

*  (opmupoBanue  (GyHKIMOHAIBLHONM  MaTEeMaTUYECKOM  T'PAMOTHOCTH:  YMEHHS
pacro3HaBaTh MPOSIBICHUS MAaTEMaTUYECKUX MOHSITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX SKU3HEHHBIX CUTyallUsiX WU TpPU HM3YYCHHHM JPYrUX Y4eOHBIX MPEAMETOB,
IPOSIBIICHUS 3aBUCHMOCTEH U 3aKOHOMEPHOCTEH, (POPMYIHPOBATH UX HA S3bIKE MATEMATHKHU
Y CO37aBaTh MaTEMaTHUYECKHE MOJIEIH, IPUMEHITh OCBOCHHBI MaTEMAaTUYECKU armapar
JUISL PEIICHUsT MPAKTUKO-OPUEHTUPOBAHHBIX 3a]lady, WHTEPIPETUPOBATh U OLECHHUBATh
MOJIyYEHHBIE PE3YJIbTATHI.

JlocTrxeHue 3TuX Leseil o0ecneunBaeTcs: pelieHUEM CIIEAYOINX 3aau:

*  (dopmupoBarts y obyuaromuxcs ¢ 3[IP HaBbIKM yaeOHO-TIO3HABATEILHOM NESITEIHHOCTH:
IUTAHUPOBaHUE PaOOTHI, MOUCK PALMOHAIBHBIX MyTEW €€ BBIMOJHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

. CIOCOOCTBOBAaTh  HMHTEIIEKTyaJlbHOMY  pa3BUTHIO, (opMUpoOBaTh  KauecTsa,
HEOOXOJUMBIE YEJOBEKY [UIsl TIOJHOLIEHHOM JKU3HM B COBPEMEHHOM OOLIECTBE,
CBOMCTBEHHBIE MATEMATHYECKOW AEATEIBHOCTH: SICHOCTH M TOYHOCTH MBICIIH, WHTYULIHH,
IPOCTPAHCTBEHHBIX MPEICTABICHH, CIOCOOHOCTH K IPEOAOTICHHUIO TPYAHOCTEH;

*  (opmMupoBaTh KJIHOYEBbIE KOMIETEHUMH YYalIMXCs B paMKax MpEeAMETHOW o00Jsactu
«MatemaTka 1 HHPOpPMATHKAY,

*  pa3BUBaTh NOHATUIHOE MbIUICHUS oOyyvarouxcs ¢ 3I1P;

*  OCYLIECTBIISITh KOPPEKLHUIO IIO3HABaTENbHbIX MpoleccoB obyuatommuxcs ¢ 3P,
HEOOXOMMBIX JIJI1 OCBOEHUS ITPOTPaMMHOTO MaTepHalia 1o yueOHOMY MpeaMeETy;

*  MpeaycMaTpuBaTh BO3MOXXHOCTb KOMIICHCAIIMM OO0pa3oBaTeIbHBIX JACPUIIUTOB B
OCBOCHHUH TMPEALIECTBYIONIET0 IpOorpaMMHOro Matepuana y oOydatomuxcs ¢ 3IIP u
HEJIOCTATKOB B UX MAaTEMATUYECKOM Pa3BUTHH;

*  chopmMupOBaTh YCTONYUBBIA UHTEPEC YUAITUXCS K MPEIAMETY;

*  BBIBIIATH U PA3BUBATh MATEMATHUYECKUE U TBOPUYECKHUE CIIOCOOHOCTH.

OcHOBHBIE JIUHUM COJIepKaHUs Kypca «Anredpa» B 7-9 kinaccax: («Anredpanyeckue
BBIPDAKECHUS», «YpaBHEHUS M HEpaBeHCTBa», «DyHKuun»), JlaHHBIE JUHUM Pa3BUBAIOTCS
napajuiesbHO, KaKJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCUMO O/IHA
OT JIpyroil, a B TECHOM KOHTaKTe M B3auMojeicTBuu. Kpome 3TOro, mx oOBEAMHSET
JIOTHUYECKAash COCTABJISIONIAs], TPAJWLHMOHHO MPUCYyLIas MaTeMaTUKE W MPOHMU3BIBAIONIAsl BCE
MaTeMaTU4YecKhe Kypchl U cojaepxatenbHble auHuu. CdhopmynupoBaHHoe B dDenepaibHOM
roCyJapCTBEHHOM  00pa30oBaTeIbHOM CTaHAAPTE OCHOBHOTO oOmmero oOpa3oBaHUs
TpeOOBaHUE «yMETh OMNEPUPOBATh MOHATHSMH: ONpEIEICHHE, AaKCHOMa, Teopema,
JI0Ka3aTeIbCTBO; YMEHHUE PACIO3HABAaTh MCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS, MPUBOIUTH
IIPUMEPBl W KOHTPIPUMEPBL, CTPOUTH BBICKA3bIBAHUS M OTPULAHUS BBICKA3bIBAHUI»



OTHOCHUTCA KO BCEM Kypcam, a (GOpMUPOBAHUE JIOTHUECKUX YMEHUN pacipeensieTcs o BceM
rojiaMm oOy4eHHUs Ha YPOBHE OCHOBHOI'O 0011ero oopazopanus. U3MeHeHusi MporpaMMbl B
7-9 kaaccax

Aneebpa

B 03HaKOMUTENBHOM IUJIaHE U3YYAIOTCA CIEayIomune TeMbl: « IppallMOHAIbHBIE YKCIA.
JletficTBuTenbHbIE Ynciay, «CpaBHEHUE IEUCTBUTEIBHBIX YUCEN, apupMeTUIeCcKue 1eHCTBUS
C JNICWCTBUTEIbHBIMU 4YHCIIamMu», «HaxoxmeHne mpuOIMKEHHBIX 3HAYCHWA KBAAPATHOTO
KopHs», «Teopema Buera», «PemeHns ypaBHEHUN TpEeTbel W YETBEPTOM CTENEHEHN
Pa3N0KEHUEM Ha MHOKUTENNY, «DYHKIUSA y =Vx u ee rpaduky», «[lorpenrHocTs ¥ TOYHOCTH
NpUOIKEHHsD), «YeTHBIE U HeYeTHbIE QYHKIUWY, «DyHKIM y=Xxn », « DyHKIHsa y= ax? , ee
rpaduk u cBoiictBa. I'paduku Qyukumii y= aX + n u y=a(x-mj , «YpaBHeHue ¢ nByMs
MepeMEHHBIMU U ero rpaduk», «['padudeckuii crmocod pemeHrus CHUCTEMBl YpPaBHCHHIDY,
«M3o0OpakeHre YiIEeHOB apu(PMETUYECKOM M TeOMETPUYECKOW MPOrpeccMii TOYKaMu Ha
KOOPAMHATHOM MJIOCKOCTH. JIMHEWHBIN U 3KCITOHEHIIUANbHBIN pOCT. CIOKHBIE TPOLEHTHI.

YMEHBIIEHO KOJIMYECTBO YAacOB Ha u3yuyeHue TeM: «Dopmyinbl», «/lokazaTrenbcTBO
TOXIECTBY», «JIMHEWHOEe ypaBHEHHE C JBYMsI HEHM3BECTHbIMUY», «['paduk TuHEHHOTO
YpaBHEHUsS C JBYMsI MEpEeMEHHBIMN», «I'padudeckoe perieHue TUHEWHBIX ypaBHEHUU M
CUCTEM JIMHCHHBIX ypaBHEHHI», « CBOWCTBA KBAIPATHIHON (VYHKITHI.

BricBoOOAMBIIIMECS Yachl UCIIOJIB3YIOTCS: JUIsl JIy4Illeld MPopabOTKX HanboJiee BasKHbIX
TeM Kypca: «PemeHnne ypaBHeHU», «Pemenue cucrem ypaBHeHU», « COBMECTHBIE AEHCTBHS
c napobsmu», «llpuMeHeHne CBOWCTB apuU(PMETHUECKOTO KBAJAPATHOTO KOPHA»; Ha
MOBTOPEHHE, PEIICHHE 3aJad, MpeoOpa3oBaHUE BBIPAKECHUM, a TAKKE Ha 3aKpEIJICHUE
M3YUYEHHOT0 MaTepHaia.

IIpumepHbie BUABI AesiTeabHOCTH o0yuarommuxcs ¢ 3IIP, 00yciioB1eHHBIE 0COOBIMU
o0pa3oBaTeJIbHbIMH TOTPEOHOCTSAMH M oO0ecredyuBAIOIIAE OCMbBICJIEHHOE OCBOECHHUE
coJep:kaHuM oOpazoBaHus no npeamery «MaremMaTuka

Copnepxxanue BHIIOB AesTenbHOcTH oOywaromuxcsi ¢ 3P ompenensercs ux ocoObiMu
oOpazoBarenbHbIMU TOTpeOHOCTIMU. [Tomumo mupoko ucnonaszyembix B OOIT OO0 o6mmx
JUIsE BCeX OOYYarolIuXcsi BHUJIOB JICSITEIIBHOCTU CIIEAYEeT YCWIHTh BHJIBI JIEATEIbHOCTH
crelu(puUHbIe sl JaHHOW KaTeropuu JeTei, o0ecrneuyrBaroliie OCMBICICHHOE OCBOCHHE
coziepkaHusi 00pa30BaHMS MO MPEAMETY: YCUIIEHUE PEIMETHO-IIPAKTUYECKOHN A TEIbHOCTU
C AKTUMBHU3AIMEH CEHCOPHBIX CHUCTEM; YEPEIOBAHHME BHJIOB ACSATEIBHOCTH, 3aJI€WCTBYIOIINX
pa3IMYHbIE CEHCOPHBIE CHCTEMBI; OCBOECHHME Marepuanga C OINOpPOd Ha aJTOPUTM;
«TOIIArOBOCTh» B HM3YyYEHUM MaTepualia; HCIOJIb30BAHHUE JIOMOJHUTEILHON BU3yaIbHOM
Omopbl (CXEeMbI, IIA0JIOHBI, OMOPHBIC TAOIHUIIBI); PEUYEBOM OTYET O MPOIECCE U Pe3yJbTare
NESATENbHOCTH; BBIMOJIHEHUE CHEUUAIbHBIX 3aJlaHuid, O00ECHeunBaIOUX KOPPEKIIHMIO
peryisiuuu y4eOHO-II03HABATEIbHOM AESITEIbHOCTU U KOHTPOJIb COOCTBEHHOT'O pe3yJibTara.
IIpumepHas TemaTHdecKas U TEpMUHOJIOrHYecKas jekcuka coorserctsyer OOIT OOO0.

g oOyuaromuxcs ¢ 3[1P cyecTBeHHBIM SBIISAIOTCS MIPUEMBI PA0OTHI C IEKCUYECKUM
MarepuaioM 1o npeamety. [lpoBoaurtcs crneuuanbHas padoTa MO BBEACHUIO B AKTUBHBIM
CJIOBApb 00YYAIOIIMXCSl COOTBETCTBYIONIEH TepMUHOIOTUU. M3yyaemble TEpMUHBI BBOJSATCS



Ha TIOJIMCEHCOPHOW OCHOBE, 00si3aTeNibHAa BU3YyallbHAs MOAJEPHKKA, AITOPUTMbI PabOTHI C
OINpeIeICHUEM, OTIOPHBIE CXEMBI JIJISl aKTyaIu3aluid TEPMUHOJIOTHH.

MecTo y4eOHOro nmpeamera «Ajaredpa» B y4eOHOM IJIaHe

Ha u3ydenue yuebHOro kypca «Anredpa» orsoautcsa 306 yacos: B 7 kiacce — 102 vaca
(3 yaca B Heenmo), B 8 kiacce — 102 yaca (3 yaca B Heaenmo), B 9 kinacce — 102 gaca (3 yaca B
HEJIETTIO).

Hean u3zyuyenust yue0HOro Kypca

Anrebpa sBISETCS OAHHUM U3 OMOPHBIX KYpPCOB OCHOBHOM IIKOJBI: OHa 00€CIeYrBaeT
M3YyYEHUE APYTUX JUCUUIUINH, KAK €CTECTBEHHOHAYYHOr' 0, TAK U TYMaHUTApHOT'O IIUKJIOB, €€
OCBOEHHE HEOOXO0IMMO JJIs IPOIOKEHHS] 00pa30BaHUs U B MOBCEIHEBHOM KU3HU. Pa3zButue
y 00y4aronIMXcsi HAyYHBIX MPEACTABICHUN O TPOUCXOXKICHUH U CYITHOCTH aareOpandeckux
abcTpakiui, cmoco0e OTpakeHHUsI MATEMaTUIECKOW HAYKOW SBIICHUH U MPOIIECCOB B IPUPOJIC
¥ O0IIeCTBE, POJIM MATEMAaTUYECKOTO MOJICIIUPOBAHMS B HAYYHOM MTO3HAHUH U B MIPAKTUKE
CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOIO MHUPOBO33PEHHUS M KAuyeCTB MBILUICHHUS,
HEOOXOAUMBIX JUIsl ajanTallid B COBpeMEHHOM LuppoBoM olmiectBe. M3yueHue anreOpsl
€CTECTBEHHBIM 00pa30M 00eCTIeUynBaeT pa3BUTHE YMEHUS HAOIIOAaTh, CPaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBATh CBOM JICHCTBUS M BBIBOBI, HOPMYyIHPOBaTh yTBEpKaAeHUI. OCBOCHUE Kypca
ayredppl 00eCTIEYnBAET Pa3BUTHE JIOTUYECKOTO MBIIIEHUS! 00yYatOIUXCsl: OHU UCTIOIB3YIOT
JNENyKTUBHBIE W  HMHAYKTUBHBIE  pacCyXJIeHHUs, o0O0O0OlIeHne U  KOHKPETU3ALHMIO,
abctparupoBanue u aHajoruto. OOydeHme anreOpe mpearnonaraeT 3HAYUTEIBHBIA 00BEM
CaMOCTOSATENIbHON AESITENBHOCTH 00YUaIOIIUXCS, TO3TOMY CAaMOCTOSTEIBLHOE PEIIEHUE 3a/1a4
€CTECTBEHHBIM 00Pa30M SIBIISIETCS peaau3alneil 1eITeIbHOCTHOTO MPUHIIUIIA O0yUeHUSI.

B crpykType mporpammbl ydueOHOro Kypca «Auredpa» OCHOBHOHM IIKOJBI OCHOBHOE
MECTO 3aHHMAIOT COJEpP)KATEIbHO-METOAUYECKHE JUHMM: «YUucia U BBIYMCICHUSY;
«AnreOpanueckue BhIpaxeHUs»; « Y paBHEHUS U HepaBeHCTBay; « DyHkuun». Kaxaas u3 stux
COJZIEpPKATEIbHO-METOANYECKUX JIMHUN pPA3BUBAETCS HAa MPOTSHKEHUM TPEX JIET U3YUECHHS
Kypca, eCTECTBEHHBIM 00pa30M IMEPEIUIETasACh U B3aUMOACUCTBYS C IPYTUMU €T0 JIMHUAMU. B
XO0JI€ M3Y4YEHHUs] Kypca OOy4arouumcsl MPUXOAMUTCS JOTHYECKH pacCyAaTh, MCMHOIb30BaTh
TEOPETUKOMHOKECTBEHHBIN sA3bIK. B CBsI3U ¢ 3TUM 11€51ec000pa3Ho BKIIOYHUTDH B IPOTrPAMMY
HEKOTOpPbIE OCHOBBI JIOTMKH, MPOHU3BIBAIOLIME BCE OCHOBHBIE Pa3/eiibl MaTEMaTHYECKOTO
o0pa3oBaHMsI M CHOCOOCTBYIOIME OBJIQJACHUI0 OOYyYalOIIMMHUCS OCHOB YHHUBEPCAIBHOTO
MaTEeMaTHYeCKOro s3bika. TakuMm 00pa3oM, MOXKHO YTBEP)K/aTh, YTO COJEPXKATEIbHOU U
CTPYKTYpPHOI 0COOEHHOCTBIO Kypca «AnreOpay sSBISETCS €ro HHTETPUPOBAaHHBINA XapaKTep.

Conepxxanne auHUU «Yuclia W BBIYMCICHUS» CIYXKUT OCHOBOM MJis AaJIbHEUIEro
M3YUYEHUs1 MAaTEMATUKH, CIOCOOCTBYET Pa3BUTHIO Y OOYHAOIIUXCSl JIOTHUYECKOTO MBILIICHUS,
(GOpMHpPOBAHMIO yYMEHHUS TOJb30BAThCS  ANTOPUTMAMHU, a TakkKe MPUOOPETEHUIO
MPAKTUYECKUX HAaBBIKOB, HEOOXOJUMBIX ISl MOBCEAHEBHOW XKU3HU. Pa3BuTHE MOHATHS O
YHUCJIE B OCHOBHOW IIKOJE CBSI3aHO C PAallMOHAJIBHBIMU M HPPALMOHAIBHBIMU YHCIIAMH,
dbopMupOBaHMEM TPEACTABICHUM O JCHUCTBUTEIBHOM 4YHCIe. 3aBeplIeHHe OCBOCHMS
YUCJIOBOM JTMHUHU OTHECEHO K CTapIieMy 3B€HY 0OIIero o0pa3oBaHusl.



ConepxaHue JByX ajireOpandeckux JHUHUNH — «AJreOpandeckue BBIpAKEHUS» W
«YpaBHEHHMS W  HEPABEHCTBA»  CHOCOOCTBYET (OPMUPOBAHUIO y  OOYyYaIOIIMXCS
MaTeMaTUYeCKOro armapara, HeOOXOIUMOTO JJIS PEIICHHs 3a7ad MaTeMaTHKH, CMEKHBIX
MPEMETOB U MPAKTUKO-OPUECHTUPOBAHHBIX 3a71a4. B OCHOBHOM 1TKOJIE YIEOHBIN MaTepra
IPYIIUPYETCS] BOKPYT PALMOHAIBHBIX BbIpaKeHUH. AJreOpa JEeMOHCTPUPYET 3HAYCHUE
MaTeMaTUKH KaK SI3bIKa JUIsl TOCTPOCHHS MAaTEMATUYECKUX MOJIEIIEH, OITMCAHUSI IPOLIECCOB U
ABJICHUH peanbHOro Mupa. B 3agaun oOydeHus anredpe BXOAT TaKxKe JajdbHeHIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAUMOTO, B YACTHOCTH, JMJII OCBOCHHS Kypca
nH()OpMATUKH, W OBJIAJICHWE HaBBIKAMHU JICAYKTHUBHBIX paccyxacHuil. [IpeoOpasoBanue
CUMBOJIBHBIX (OPM BHOCHUT CBOHM crnenuduueckuil BKJIaa B pa3BUTHE BOOOpa)xeHUs,
CIIOCOOHOCTEHN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanne  (yHKIMOHATBHO-TpAQUUECKOW JIMHAW HAICICHO Ha IOJIydYeHHUE
IITKOJIbHUKAMHK 3HAHUH 0 (PYHKITUAX KaK BAXKHEHIIIEH MaTeMaTHIECKON MO JIJTsT OTTUCAHUS
Y UCCJIEIOBaHMS pa3HO-00pa3HBIX MPOLIECCOB U SIBJIICHUI B Mpupojie U obiectse. U3yuenue
ATOTO Marepuana CHOCOOCTBYET Pa3BUTHIO Yy OOYYAIOMIMXCS YMEHHS HCIOJIb30BaTh
pa3JIMYHbIE BBIPA3UTENBHBIE CPEJICTBA SI3bIKA MATEMATHUKU — CIIOBECHBIE, CUMBOJIMYECKHE,
rpadudeckue, BHOCHT BKJIaa B (OPMHUPOBAHHE MPEACTABICHUN O pOJIM MaTEMAaTHKU B
Pa3BUTUU LIUBUJIU3AIUU U KYJbTYPHI.

COIEPKAHUE OBYYEHMUAA
7 KIIACC

Yuciia 1 BbIYMCTICHUS

Jlpobu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEXOa OT OMHOM (hopMbl 3amucu Ipodeit K
npyroi. IloHsiTMe pAaLMOHAIBHOIO YMCJA, 3alMCh, CPAaBHEHHE, YIOPSAIOYMBAHUE
paloHaIbHBIX Yyncel. ApupMeTHuecKre JeiHCTBUS C pallMOHAIbHBIMU YiCliaMu. Perienue
3a/1a4y U3 peanbHON MPAKTHKU HA YaCTH, HA JPOOH.

CreneHb ¢ HaTypaJIbHBIM MTOKA3aTeNIEM: ONpEAeIIeHHE, TPeoOpPa30BaAHKE BBIPAXKEHUIN Ha
OCHOBE OIpe/IeNICHUs, 3aUCh O0IbIIMX yucen. [IponeHTsl, 3an1ch NPOLUEHTOB B BUJIE APOOH
U JIpoOu B BHJE NPOLEHTOB. Tpu OCHOBHBIE 3aJaud Ha MPOLICHTHI, pPElICHUE 3aJad U3
peanbHOM MTPAKTUKH.

[IpuMeHeHre NPU3HAKOB JACIUMOCTH, PA3JI0KEHNE HA MHOKUTENIN HAaTyPAJIbHBIX YHCET.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi U 00paTHask MPONOPIUOHAIBHOCTH.

AJredpanyeckue BbIPaKeHUs!

IlepemenHbIe, UMCIIOBOE 3HAYEHNE BBIPAYKEHUS C IEPEMEHHOU. [lonycTUMBIE 3HaYeHUS
nepeMeHHbIX. llpencraBieHue 3aBUCUMOCTH MEXKIY BEIMUYMHAMU B BuUAE (POPMYJIBL
Boruucnenuss no ¢opmynam. IIpeoOpazoBanre OyKBEHHBIX BbIpaKEHHUH, TOXKIECTBEHHO
paBHBIE BBIpAYKEHUS, paBUiIa MpeoOpa3oBaHUs CYMM U IIPOU3BEICHUH, paBUila paCKpbITUS
CKOOOK Y IIPUBEICHUS MOTOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM.



OnHowieHsl 1 MHOTOWIEHBL. CTeneHb MHOTOWIEHA. CII0kKEHNE, BBIYUTAHUE, YMHOKECHUE
MHOTO4WIEHOB. DOpMyIIbl COKPAIIEHHOTO YMHOKEHHUA: KBAAPAT CYMMBI U KBaJIpaT Pa3HOCTH.
dopMyna pa3HOCTH KBAAPATOB. Pa3noxkeHne MHOrOWIEHOB HA MHOYKUTEIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHME, KOPEHb YPABHEHMSI, [TpaBUIIa IPEOOPa30BaAHUS YPABHEHUSI, PABHOCUIBHOCTD
YpPaBHECHUM.

JIuHelHOE ypaBHEHME C OJHOM NEPEMEHHOW, YUCIO KOPHEN JIMHEMHOIO yPaBHEHWS,
pelieHre JIMHEWHbIX ypaBHeHUH. COCTaBJI€HUE YpPaBHEHHU IO YCJIOBHUIO 3aj1auyu. Pemienue
TEKCTOBBIX 33/J1a4 C IOMOIIbI0 YPaBHEHUH.

JIuneliHOe ypaBHEHUE C JIBYMs IEpEMEHHBIMU U ero rpa¢uk. CucreMa ABYX JIMHEWHBIX
ypaBHEHUH ¢ ABYyMs IepeMeHHbIMU. Pellienne cuctem ypaBHEHUN ClIOCOOOM MOICTAHOBKH.
[Ipumepsl perieHus: TEKCTOBBIX 33/1a4 C TOMOILBIO CUCTEM YPAaBHEHHI.

DOYyHKIUU

Koopannara Toukn Ha npsMod. YucnoBble NPOMEKYTKH. PaccrosiHue mexnay ABYyMs
TOYKaMH KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHas cucreMa koopauHat, ocu Ox u Oy. AGcuucca v opJiuHaTa TOYKU Ha
KOOpAMHATHOM TuIocKOCTH. [Iprmeps! rpadukoB, 3aganubix Gopmynamu. Ytenne rpadukos
peanbHbIX 3aBucuMmocted. [lonsatue ¢ynknuu. ['padux ¢ynkinuu. CBoiicTBa (QYyHKITHIL.
Jluneitnas ¢pyukuus, e€ rpadpuk. ['paduk dynkuun y = |x|. ['padudeckoe perenue IMHEHHBIX
YPaBHEHUU U CUCTEM JIMHEMHBIX YPABHCHUM.

8 KUIACC

Yuciia 1 BbIYMCTICHUS

KBanpatusiii kopenp u3 uucia. [lorstue o0 mppammonambHOM 4ymcie. [lecsiTudnbie
npUOIMKEHNS HppalMOHANIbHBIX yKcesl. CBOMCTBA apu(METUUECKUX KBAAPATHBIX KOPHEN U
UX T[pPUMEHEHHE K TNPeoOpa3OBaHUIO YHUCIOBBIX BBIPAXKEHUH U  BBIYUCIICHUSIM.
JleCTBUTEIIBLHBIC YHUCIIA.

Crenens ¢ nenpIM nokasaresneM u e€ coiictBa. CTaHaapTHas 3alKiCh YUCa.

AJireOpanyeckue BbIPaKeHUs!

KBagpaTHbIi TpEXUIIEH, Pa3IOKEHNE KBAIPATHOIO TPEXWIEHA HA MHOKUTEIIN.

AnreOpaunyeckas apoOb. OCHOBHOE CBOMCTBO anreOpamyeckoi apoou. CroxeHue,
BbIUUTAaHUE, YMHOXKEHUE, IeJICHUe anreOpanueckux ApoOeil. ParimonaabHble BEIPaXEHUS U UX
npeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatnoe ypaBHeHue, popMyia KOpHEH KBaJpaTHOTO ypaBHeHuUs. Teopema Buera.
Pemienne ypaBHEHU, CBOJAIIMXCS K JIMHEHHBIM W KBaApaTHbIM. [Ipocreifmme npoOHO-
panuuoOHaIbHbIE YPABHEHUSI.

['paduueckas unTepnpeTanysi ypaBHEHUM ¢ JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEUHBIX
YPaBHEHUH C ABYyMs IIEpEMEHHBIMU. [IprMepsI peleHus CUCTEM HEJTMHEUHBIX YPABHEHUM C
IBYMS IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a7a4 anreOpandecKuM CIioCOOOM.



HucnoBble HEpaBEHCTBA M HX CBOWCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHJIBHOCTh HEpAaBEHCTB. JIMHEIHBIE HEpPaBEHCTBA C OJHOM mepeMeHHOW. CHcTeMbl
JINHEWHBIX HEPABEHCTB C OJIHOU IIEPEMEHHOM.

DOyHKIUA

[Tonsitue pynkuuu. OOIaCTh oNpeaeaeHus] 1 MHOKECTBO 3HaueHU QyHKIuu. CriocoObl
3a1aHus (PYHKIIUM.

I'paduk dynkuuu. Urtenune cBoiictB pyHkuuu mo e€ rpaduxy. [Ipumepsl rpaduxos
GYyHKIUH, OTpaXKAIOIIUX PEAbHBIE MPOIIECCHI.

OyHKIMH, OMMCHIBAIOIIUE MPSAMYIO U OOPATHYIO TPOMOPLIHUOHATBHBIE 3aBUCUMOCTH, X
rpaduku. Oyukimn y = x2, y = x3, y = \x, y=|x|. [padudeckoe perieHne ypaBHEHNH 1 CHCTEM
YPaBHEHUM.

9 KUIIACC

Yuciaa v BbIYUCTICHUS

PannoHnanbpHble Yyncna, MppaluOHAIbHbIE YUCIIA, KOHEYHbIE U OECKOHEUYHBIE I€CSITHYHbIE
Apobu. MHOXECTBO JCHCTBUTENBHBIX UYHCEN, ACHCTBUTENbHBIC YHCIa KaK OECKOHEYHBIE
JecTUYHBbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOMXECTBOM
JNEUCTBUTENIBHBIX YUCEII U KOOPAUHATHOU IPSIMOU.

CpaBHeHHUE IeHCTBUTENBHBIX YUCEI, apupMETUUECKUE AEUCTBUS C JEHCTBUTENbHBIMU
YU CIIAMHU.

Pa3mepbl 00BEKTOB OKpYXKAOLIETO0 MUPA, UIMTEIBHOCTh MPOLECCOB B OKPY’KAIOIIEM
MHpE.

[TpuOnmxEHHOE 3HAUYEHUE BEIMYMHBI, TOYHOCTh NpUOMMKeHus. OKpyIJIEHUE YuCen.
IIprkuaka v OLEHKa Pe3yJIbTaTOB BHIYMCICHUM.

YpaBHeHHs U HEPABEHCTBA

JInneriHOe ypaBHEHME. PelieHne ypaBHEHUM, CBOISAIINXCS K JIMHENHBIM.

KBagpatHoe ypaBHeHue. PemeHue ypaBHEHHH, CBOJSIIMXCA K KBaJpPaTHBIM.
buksanparnoe ypaBaenue. [Iprumepsl permieHns: ypaBHEHUN TPEThEU U YETBEPTOU CTENICHEN
PA3JI0KEHHEM HAa MHOKHUTEIIN.

Pemenne  n1poOHO-pallMOHANBHBIX ~ YpaBHEHUW. PemieHwe  TEKCTOBBIX — 3alay
anredpandeckuM METOIOM.

VYpaBHeHue ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk. Pemenne cuctem IByX JTUHEHHBIX
YPaBHEHUH C ABYyMs IIEPEMEHHBIMU. Pellienre cucrteM IByX ypaBHEHHM, OJJHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOpoi creneHu. [ paduyeckas uHTEepIripeTalusi CACTEMbl YPaBHEHUM C
IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a7a4 anreOpanyeckum CriocOOOM.

Uucnosele HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelleHue CUCTeM JMHEWHBIX
HEpPaBEHCTB ¢ 07HOM nepeMeHHol. KBanpaTHbie HepaBeHCTBA. [ padrueckas HHTepIIpeTalus
HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMH.

DOyHKUUA



KBagpatnunas ¢yukmnus, e€ rpaduk u cpoiictBa. [lapabGona, KOOpaWHATHI BEPIIUHBI
napabosIbl, OCh CHMMETPHUU TTapadoIIblL.
[padukn Gpyrkmmit: y =kx, y=kx + b, y =k/x, y =x3, y = \x, y = [x| , 1 HX cBoiicTBa.
YucioBbIE MOCJIEI0BATEILHOCTH U IPOTPEeCCHH
[loHdaTHE  YMCIOBOM  NOCIEAOBATENBHOCTU.  3aJaHUE  IOCJIEAOBATEIbHOCTU
peKyppeHTHOU (popMyi0it 1 hopMYJION 7-TO YJIeHa.
Apudmernueckas u reomeTpuueckas mporpeccur. Dopmynel  n-ro  4iIeHa
apu(pMeTHYeCKOil 1 TeOMETPUUECKON IPOrPECCUil, CYMMBI MIEPBBIX 7 YJICHOB.
N300paxkeHne 4ieHOB apu(PMETUYECKON M TEOMETPUUYECKOM Mporpeccuid TOYKaMu Ha
KOOPAWHATHOM MIOCKOCTU. JIMHEWHBINA U SKCITOHEHIHAIbHBIN pOCT. CII0AKHBIE TPOLICHTHI.
INJNIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUA NPOI'PAMMBI YUEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHHUS MporpamMmbl ydyeOHOro Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) maTpuoTnyecKkoe BOCIIUTAHUE:

OPOSBJICHUEM HMHTEpEca K IMPOLLIOMY M HAaCTOSIIEMY POCCHUICKOM MaTE€MaTHKH,
LIEHHOCTHBIM OTHOLIEHWEM K JOCTHXECHHUSM POCCHMCKHX MAaTEMAaTUKOB M POCCHICKOMN
MaTeMaTUYECKOW IIKOJIbI, K HCIOJIb30BAHUIO0 ASTHUX JOCTHKEHUW B JIPYIMX HAayKax M
MPUKIATHBIX chepax;

2) rpaskaaHcKoe ¥ 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEM Tpa)KAaHWHA W pealn3alli €ro mpas,
MPEICTABICHUEM O MATEMaTHYECKUX OCHOBAaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIIEHUH, MPOIIETyp TPaXTAHCKOTO 00IIeCTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHHUIO ITUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM PUMEHEHUEM JOCTUKEHUN
HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3THYECKUX MIPUHIUIIOB B J€ATEIbHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Y4YaCTHE B PELICHNUHN MTPAKTHYECKUX 3a/1a4 MaTEMaTHYECKON
HaIPaBJIECHHOCTH, OCO3HAHMEM Ba)XHOCTHM MAaTEeMaTHYE€CKOro OO0pa3oBaHUsA HA MPOTSKEHUU
BCEU JKU3HM JJIs1 CHEIIHON MPOPECCUOHAIBHON JEATENBHOCTH U PA3BUTHEM HEOOXOAUMBIX
YMEHHH, 0CO3HAHHBIM BHIOOPOM M MOCTPOECHUEM MHIMBUYyAIbHON TpaeKTOpUN 00pa3oBaHUs
Y )KMU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTH4YecKoe BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOIMOHAIBHOMY M 3CTETUYECKOMY BOCHPUSTHIO MATEMaTUYECKUX
OOBEKTOB, 3ajJay, pEHIeHUH, pacCyXJeHUH, YMEHHUIO BHUIETh MaTeMaTHYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 O3HAHUS:

OpUEHTALIUEN B IEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4YHBIX IIPEICTAaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs 4YEJIOBEKa, MPUPOABI M OOIIECTBA, MOHUMAHUEM
MaTeMaTUYeCKOM HayKu Kak c(depbl YeIOBEUECKOM AEATETbHOCTHU, ATAllOB €€ Pa3BUTUSI U



3HAYMMOCTH JUIi Pa3BUTHS LMBUJIM3AIMM, OBJAJCHUEM S3BIKOM MaTeMaTHKU |
MaTeMaTU4eCKON KyJbTypOil Kak CpPEeICTBOM IMO3HAHUS MHpPA, OBJAJCHUEM IMPOCTEHIINMHU
HABBIKAMU MCCIIEJIOBATEILCKOMN 1E€ATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (OPMHPOBAHUE KYJIbTYPbl 310POBbSI U
IMOLUOHATHLHOTO 0J1arONoyYns:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTUYEeCKHE 3HAHHUS B MHTEpPECax CBOETO 30POBbS,
BEJICHUS 370pPOBOr0 00pa3a *KU3HU (3A0POBOE MUTAHKE, COATAHCUPOBAHHBIN PEXXUM 3aHITHIA
U OTJIbIXA, peryisipHas (pu3nueckasi akTUBHOCTD), C(POPMUPOBAHHOCTHIO HaBbIKA PEQIICKCHUH,
MpU3HAHUEM CBOETO IMpaBa Ha OMMOKY M TAKOTO e MpaBa JPYroro 4YeaoBeKa;

7) 3Ko0JIornYecKoe BOCIIUTAHME:

OpHEHTaIel Ha MPUMEHEHNE MaTeMaTHUECKUX 3HAHUH JIJIs pelIeHus 3a1a4 B 00J1acTu
COXPAaHHOCTH OKPY KAIOILIEH Cpeipl, MIaHUPOBAHUS TOCTYNKOB U OLIEHKH WX BO3MOXHBIX
HOCJIEICTBUH JUIsl OKpY KaroIlel cpesibl, 0CO3HAaHUEM INI00aIbHOI0 XapaKTepa dKOJIOIHYECKUX
po0JieM U MyTel UX PeIIeHuUs;

8) aganTanus K U3MEHAIIMMCSH YCJI0BUSM CONMAJIBHON U NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIIOBUSIX HEONPEIEIEHHOCTH, MTOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JAeSITeIbHOCTh, B TOM YUCJIE YMEHHE YUUTHCS Y APYTUX
JIO7IeH, MPUOOPETaTh B COBMECTHOM JEITEILHOCTH HOBBIC 3HAHWS, HABBIKU M KOMIIETEHIIUU
U3 OMbITA PYTUX;

HEOOXOMMOCTBIO B (POPMUPOBAHUYU HOBBIX 3HAHUM, B TOM YHUCIe (HOPMYIHPOBATh UJIEH,
MOHSITHSI, TUTIOTE3bI 00 00BEKTaX U SBICHUSIX, B TOM YUCIIC PAaHEE€ HEN3BECTHBIX, OCO3HABATH
AeUITUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE pa3BUTHE;

CIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAalUIO, BOCIPUHMMATH CTPECCOBYIO
CUTYaLMIO KaK BBI30B, TPEOYIOUINI KOHTpMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUS U

AaercTBus, pOpMyIMPOBATH U OLIEHUBATH PUCKU U MTOCIEACTBUS, POPMUPOBATH OTIBIT.
METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeIbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1elCTBUS

ba3oBble Jjornyeckue 1eMCTBUSA:

BBISIBJISATH U XapaKTE€PU30BaTh CYLIECTBEHHbIE IPU3HAKU MAaTEMAaTUYECKUX 0ObEKTOB,
MOHSTHI, OTHOIIEHUI MEXAYy NOHATUAMHU, (POPMYIHPOBATH ONPEIEICHUS MTOHATUH,
YCTaHABIMBATh CYIIECTBEHHBbIM TNpPHU3HAK KIAacCU(PUKAUMUKU, OCHOBAHUS JJIs
000011IeHHS U CPABHEHMSI, KPUTEPUU MTPOBOIUMOIO aHAJIN34;

+  BOCIIPUHUMAaTh, POPMYIUPOBATH U NPEOOPA30BLIBATH CYKACHUSA: YTBEPAUTEIbHbIE U
OTpHIIaTeNbHbIE, EMHUYHbIE, YACTHBIE U 00IINE, YCIOBHBIE;

+ BBIBISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3W M NIPOTHUBOPEYMS B
(akTax, NaHHBIX, HAONIOJACHUSAX U YTBEPKICHHUAX, Mpeiaratb KPUTEPHUH IS
BBISIBIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEYNIA;

 JIeJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U WHYKTUBHBIX
YMO3aKIJIFOUEHHI, YMO3aKJIFOUEHH 110 aHAJIOTUH;



pa3buparh JOKa3aTelbCTBA MAaTEMaTHUECKUX YTBEPKICHUH (TMpsSMble U OT
NPOTUBHOTO),  MPOBOJUTH  CAaMOCTOSITENIbHO  HECIOXKHBIE  JOKa3aTeIbCTBA
MaTeMaTH4ecKnX (HaKTOB, BBICTPAMBATh apTryMEHTAIlMIO0, TMPUBOAWTH MPUMEPHI U

KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CIOCOO perieHus ydeOHOW 3amaun (CpaBHHBATh HECKOJIBKO BapHAaHTOB
pelieHus, BEIOUpaTh Hanboee MOIXOSAIINA ¢ yIETOM CaMOCTOSATEIHHO BBIICTICHHBIX
KPUTEPUEB).

ba3oBble nccieaoBarTebCcKHe JeCTBUS:

WCIIONIb30BAaTh  BOMPOCHI KAaK  HCCIENOBATENIbCKUN WHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh  BOIpPOCHI,  (UKCUPYIOIIME  HPOTUBOpEUYHE,  Mpoliemy,
CaMOCTOSITEJIbHO YCTaHaBIMBaThb HMCKOMOE M JlaHHOE, (OpMHpOBaTh THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOANUTH MO CAMOCTOSITENIBHO COCTaBICHHOMY IIJIaHY HECIIOKHBIN SKCIIEPUMEHT,
HEOONBILIOE HCCIEOBAaHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4E€CKOIro
00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXK]Ty COOOM;

CaMOCTOSITENIbHO  (pOPMYJIMPOBATh OO0OOIIEHUST W BBIBOJABI IO pe3yibTaTaMm
NPOBENEHHOTO  HAONIONCHUS,  HWCCIEIOBAHMS,  OIEHUBAaTh  JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YJIbTATOB, BHIBOJAOB M 0000IIEHNUI;

OPOrHO3UPOBATh  BO3MOXKHOE  Pa3BUTHE Mpolecca, a TaKKe BbIABUIATH
NPENOJI0KEHNS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanueii:

BBISIBJIATh HEJIOCTATOYHOCTh U M30BITOYHOCTh HH(POPMALIUH, JAHHBIX, HEOOXOIUMBIX
JUTSl peLIEHUS 3a/1a4K;

BbIOMpaTh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIUIO
pa3IMYHbIX BUJOB U (POPM MPEACTABICHUS;

BbIOMpaTh (GopMy mMpencTaBieHUs HHMOPMALMU U WIUTFOCTPUPOBATH pEIIAEMbIC
3a/jauy CXeMaMH, TuarpaMMamMu, HHOM TpaduKoi 1 X KOMOMHALIMSMU;

OLIEHMBATh HAJEKHOCTh MHPOPMAIMH 110 KPUTEPUSAM, IPETIOKEHHBIM YUUTEIEM WUIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIE 1efiCTBUSA:

BOCIIPHHUMATh U ()OPMYTUPOBATH CYXKIACHUS B COOTBETCTBUH C YCIOBUSAMH U LIETSIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIpa)XaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U

MMCBMEHHBIX TEKCTaX, [laBaTh TMOSICHEHUS 1O XOAY peUIeHus 3ajadd,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yIbTaT;

B XO0J€ OOCYXIEHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
poOJIEMBI, pEIacMOi 3a1a9d, BEICKA3bIBaTh HUCH, HAIIEJICHHBIC Ha TIOUCK PEIICHUS,
COTMOCTABJISATh CBOM CYXACHHUS C CYXICHUSIMH JAPYTUX YYaCTHUKOB JHANIOTra,
OOHapyXMBaTh pa3IMuM€ U CXOACTBO TO3WIMH, B KOPPEKTHOW dopme
dbopMyIMpPOBaTh PA3HOTJIACHS, CBOM BO3PAKCHUS,;

MPECTaBIATh pPe3yJbTaThl pEIICHHs 3aJadyd, DJKCIEPUMEHTa, HCCIeI0BaHUS,
NPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMaT BBICTYIUIGHHA C Y4YETOM 3ajad
MIPE3CHTAIUA U OCOOCHHOCTEN ay/IUTOPHH;



+ TOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBUTyIbHOU PaOOThI
IpU pEelICHUN yYeOHbIX MaTEeMAaTHUYECKUX 3a/1a4;

+ TpPUHAMATH IE€Jb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPTaHHU3AIUIO
COBMECTHOM paboThl, pacHpeneniarTh BUAbl pabOT, JOTrOBapuUBATHCA, OOCYXAATb
IpoLIeCC U Pe3ysbTaT padoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

« y4acTBOBaTh B TPYIIOBBIX (opMmax padboTsl (0OCYyXKIeHUs, OOMEH MHEHHSIMU,
MO3TOBBIC MITYPMBI U APYTHE), BBHITIOJHITH CBOIO 9aCTh pa0OTH U KOOPIAUHUPOBATH
CBOM JICHCTBUS C IPYTUMU YJI€HAMH KOMAaH/Ibl, OIICHUBATh KA4€CTBO CBOETO BKJIAJia B
o0muii  TPOAYKT TO  KpUTEepUsM,  CHOPMYJIHUPOBAHHBIM  YYaCTHUKAMH
B3aUMOJIEUCTBUSI.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBUS
Camoopranu3anus:

+  CaMOCTOSITENIbHO COCTABJIATH IUIAH, QJTOPUTM pEIICHUs 3a7auyd (WM ero 4acTh),
BbIOMpaTh CMoco0 pelieHuss ¢ y4€TOM MMEIOIIHUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YYETOM
HOBOM MH(pOpPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII NHTE/JIEKT:

+  BJIAJIETh CIIOCOOAMM CaMOTIPOBEPKH, CAMOKOHTPOJISI TTPOIIECCa U pe3ysIbTaTa pelieHus
MaTEeMaTUYECKOM 3a/1auu;

«  TPEeABUACTHh TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUH 3a7a4l, BHOCUTh
KOPPEKTUBBI B ACSITENTFHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAWJCHHBIX OIIHOOK,
BBISIBIICHHBIX TPYTHOCTEH;

+ OILIGHWBAaTh COOTBETCTBUE pe3ylibTaTa ACATEIbHOCTA IIOCTABICHHOM MM U
YCIIOBUSIM, OOBSICHSATh NMPUYUHBI JTOCTUKEHUS WIM HEJIOCTHKEHHS IIeJIM, HAXOJUTh
OIIKOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K xoniy oOydenus B 7 kJjacce oOydYalolIMICS TMOJYYUT CIEAYIOUIME MPEIMETHbIC
pE3yIbTaThI:

Yucia 1 BbIYUCICHUSA

BoinonHsATe, coderas yCTHblE W MHUCbMEHHbIE NMPUEMBI, apuMeThyecKkue NEeHUCTBUS C
paMOHAIbHBIMUA YUCIIaAMHU.

Haxonuth 3Ha4Y€HHs] YUCIOBBIX BBIPAXKEHUW, MPUMEHSITh Pa3sHOOOpa3HbIE CIOCOOBI U
npuEMbl BBIYUCIICHUS 3HAYEHUH IPOOHBIX BBIPAKEHUH, COAEpKallMX OOBIKHOBEHHBIE U
JECSITUYHBIE TPOOHU.

[lepexonuth OT 0AHOM (HOPMBI 3aIIMCH YUCEI K Apyroi (mpeoOpa3oBbIBaTh 1ECATUUHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YaCTHOCTU B OECKOHEUHYIO
JECATUYHYIO IPOOB).

CpaBHHBAaTh U YIIOPSA0YMBATH PALlMOHAIBHBIE YUCIIA.

OkpyTiaTh yucna.



BrINOMHATE NPUKHUIIKY U OLIEHKY PE3YJIbTAaTa BIYMCICHHM, OLIEHKY 3HAYEHUN YUCIIOBBIX
BBIPAKEHU. BBINOIHATE AEUCTBUS CO CTENEHAMM C HATyPAJIbHBIMHU MTOKA3aTEISIMH.

[IpuMeHATh NPU3HAKU AEITUMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HATyPAJIbHBIX YHCET.

Pemate npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBS3aHHBIE C OTHOLIEHHWEM BEJIMYMH,
IPONOPUUOHAIBHOCTBIO BEJIMYMH, MPOLUEHTAMH, UHTEPIPETUPOBATh PE3YIbTATHl PEIICHUS
3a/1a4 ¢ Y4ETOM OTPaHUUCHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTpHUBaeMbIX OOBEKTOB.

AJiredpanyeckue BbIPaKeHUs!

Hcnonb3oBaTh anreOpandeckyro TEPMHUHOJOTHUIO U CHMBOJUKY, NPUMEHSATH €€ B
MPOIIECCE OCBOEHUS Y4eOHOT0 MaTepuana.

Haxonuth 3HaueHus1 OyKBEHHBIX BbIDQXKEHUH MPU 3a1aHHBIX 3HAYEHUSAX TIEPEMEHHBIX.

BoinonHsaTe mpeoOpa3oBaHMsl I1IEJOT0  BBIPAXKEHUS B MHOTOWIEH NPUBEACHUEM
MOJIOOHBIX CJIaraeMbIX, paCKPhITHEM CKOOOK.

BBINONHATE YMHOXEHUE OJHOWIEHAa HAa MHOTOWIEH M MHOIOYJIEHa Ha MHOTOYJIEH,
MPUMEHSTH (DOPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3yIoKEHUE MHOTOWICHOB HA MHOXKUTEININ C ITIOMOIIBIO BEIHECEHUS 32
CKOOKH O0IIIEr0 MHOXKUTES, TPYIIIUPOBKY CllaraéMblX, IPUMEHEHHS POPMYJT COKPALIEHHOTO
YMHOKEHHUS.

[IpumensTh TpeoOpa3oBaHMs MHOTOWICHOB [UISI PEUICHUS pPAa3MYHBIX 3aJad U3
MaTE€MaTHKH, CMEXKHBIX IPEIMETOB, U3 PEANbHON ITPAKTHKHU.

Hcnonp30oBaTh  CBOMCTBA  CTENEHEW C  HATYypaJbHBIMM  TIOKa3aTEIsIMH IS
peoOpa3zoBaHUs BhIPAXKEHUH.

YpaBHeHus U HepaBeHCTBA

Pemars MHENHBIE ypaBHEHHUSI C OJJTHOM ITIEPEMEHHOM, MPUMEHSSI IPABUJIA NIEPEX01A OT
HCXOJITHOTO YpPaBHEHHMS K PAaBHOCWIBHOMY eMmy. IIpoBepsTh, ABIISIETCS JIM YKMCIO KOPHEM
YpaBHEHHSI.

[IpumeHaTh rpaguyeckre MEeTOAbl MPU PEIIEHUN TUHEHHBIX YPAaBHEHUI U KX CUCTEM.

[TogOupaTe mpUMeEpbl Map YUCEN, SBIAIOMIMXCA PEHICHUEM JIMHEWHOIO YpaBHEHUS C
JBYMS IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JIUHEHHOrO ypaBHEHHUS C JBYyMs
MEPEMEHHBIMHU, MOJIb3YSICh IPAPUKOM, IPUBOAUTH TPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cuctemMbl IBYX JTHMHEWHBIX YpPaBHEHUM C JIByMs MEPEMEHHBIMHU, B TOM YHCIIE
rpaduyuecku.

CocTaBisATh M pelaTh JMHEHHOE ypAaBHEHUE WM CHUCTEMY JIMHEWHBIX YPaBHEHUW IO
YCIIOBHIO 3aJa4M, WHTEPIPETHUPOBATH B COOTBETCTBMU C KOHTEKCTOM 3aJaud IOJYYEHHBIN
pe3yJIbTar.

DOYyHKIUU

N300paxath Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTpPE3KH, HHTEpBAJIbl, 3allMCHIBATh YHCIOBBIE IPOMEXYTKH Ha
anre0pandeckoM si3bIKe.

OTMeuarh B KOOPJMHATHOM IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOPAMHATaM, CTPOUTh
rpaduku TuHeHHbIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.



OnuckiBaTh ¢ NOMOUIBI0 (DYHKIIMI HM3BECTHBIE 3aBUCUMOCTH MEXKIY BEJIIMYMHAMU:
CKOPOCTb, BPEMsI, pACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb, POU3BOAUTEIBHOCTD, BPEMS,
00BEM paboTHI.

HaxoauTs 3HaueHne QyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuit cnocoO MpeACcTaBICHUs U aHaIM3a HHPOPMALIMH, U3BJIEKATh U
MHTEPIPETUPOBATH MH(POpMAIKIO U3 TPA(QUKOB pEeATbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K konmy oOydenuss B 8 kijacce 0oOy4aromuics TMOJYYUT CIEAYIOIINE MPEIMETHBIC
pE3yIAbTaThI:

Yucaa v BBIYUCTCHUS

Hcnonp30BaTh HAYAJIbHBIE MPEICTABICHUS O MHOXKECTBE IEUCTBUTEIbHBIX YUCEN IS
CpPaBHEHUS, OKPYIJICHHS M BBIYMCIICHHM, M300pakaTh NEWCTBUTENbHBIE YMCIa TOYKAMHU Ha
KOOPAWUHATHOU MPSMOM.

[IpuMeHATh TIOHSATHE apU(PMETHISCKOTO KBAJAPATHOTO KOPHS, HAXOAWTH KBaJIpaTHBIC
KOPHHU, WCHOJB3ysSd IMpPU HEOOXOAMMOCTU KAaJbKYJSATOP, BBINOJIHATH MPEeoOpa3oBaHUs
BBIPAKEHUI, COAEPKAIINX KBAIPATHBIE KOPHHU, UCTIOJIb3Yys CBOMCTBA KOPHEN.

Hcnonb3oBarh 3amucu OOJIBIIMX M MAJIBIX YHUCENI C MOMOIIBIO JIECATUYHBIX IpoOed U
creneHei yncia 10.

AJire0panvecKue BbIPpaKeHUus

[IpuMeHATh MOHSTHUE CTENEHU C LETbIM IOKa3aTelIeM, BBINOIHATh MPeoOpa3zoBaHUs
BBIPAXKEHUI, COAEPKAIINX CTENIEHU C LEbIM MTOKA3aTEIEM.

BrINonHATH TOXKIECTBEHHBIE TTPE0Opa30BaHUsI pAIIMOHAIBHBIX BBIPAYKEHUN HA OCHOBE
MpaBWI JICUCTBUIN HaJl MHOTOWICHAMU U aJreOpandyecKUMU APOOSMH.

PacknanpiBaTh KBaJIpaTHBINA TPEXWICH HA MHOKHUTEH.

[Ipumenaty mnpeoOpa3oBaHUsI BBIPAKEHUM JUIsI PEHICHUS pa3IW4yHBIX 3a7a4 U3
MAaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHsI 1 HEPABEHCTBA

Pemiats inHelHbIE, KBaAPATHBIC YPABHEHUS U PAllUOHAIILHBIC YPABHEHUS, CBOISAIIIUECS
K HUM, CUCTEMBI JIBYX YPABHEHHUI C IByMsI IEPEMEHHBIMHU.

[TIpoBOOUTE MPOCTENIIIE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YPAaBHEHUM, B TOM YHUCTIE
C MpUMEHEHHEeM rpadUyYecKuX Npe/CTaBleHnul (yCTaHABIMBATh, UMEET JU YPaBHCHHUE WJIU
CUCTEMA YPaBHEHUI pELIEHUs, ECIIU UMEET, TO CKOJIBKO, U IMPOUEe).

[lepexoauTh OT ciOBECHOW (HOPMYJIHMPOBKH 3alaud K €€ alreOpanvyeckol MOAENIU C
IIOMONIBIO COCTABJICHUS YPaBHEHUSI WM CHUCTEMbl YpPaBHEHUH, WHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a/1a4 MMOJYYEHHBIN pe3yibTarT.

[IprMeHATh CBOWMCTBA 4YHUCIOBBIX HEPABEHCTB JMJIsI CPABHEHHMS, OLICHKH, pElaTh
JIMHEWHBbIE HEPABEHCTBA C OJHOM MEPEeMEHHOM M HX CHUCTEMBbl, JaBaTh TIpapUUECKYIO
WJUTIOCTPALIMEO MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[TorumaTte ¥ WCHONB30BaTh (YHKIUOHAIBHBIE TIOHSATHS W S3bIK  (TEPMHHBI,
CUMBOJIMYECKHE OOO3HAYEHUs), ONPEACNITh 3HAUeHHE (PYHKIMU MO 3HAYCHHIO apryMeHTa,
OTpeNeaTh CBOMCTBa QYHKIMU 110 €€ Tpaduky.

CrpouTtb rpaduku 37€MEeHTapHBIX QYHKIIUN BUIA:



y=k/x, y=x2,y=x3,y = x|, y = VX, OIHCBIBATb CBOIICTBA YHCIOBO (YHKIIHH IO &8
rpauKy.

K konmy oOyuenus B 9 kjacce oOyyaroUIMiicsi MOJIYYHUT CIEAYIOIIME MPEIMETHBIC
pe3yJbTaThI:

Yuciia ¥ BIYHCICHUSA

CpaBHHBAaTh U YIIOPSA0OYMBATH PAMOHAIBHBIE U MPPALMOHAIBHBIE YHACIA.

Brimonusate apudmernyeckue AeMCTBUS ¢ PallMOHANIBHBIMU YUCIAMH, COUETasi yCTHHIC
Y IMCBMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUNCIECHUS ¢ UPPALMOHAIBHBIMU YACIAMU.

HaxonnuTte 3Ha4eHMs CTENIEHEN C LEJIBIMU NIOKA3aTeIIMU U KOPHEH, BBIYMCIIATh 3HAUCHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyriATh JEHCTBUTEIBHBIE YHWCIA, BBIIOJHATh NPUKUAKY pE3yJbTaTa BBIYMCICHUH,
OLIEHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHHBIE M KBaJpaTHbIE YPABHEHWS, YPAaBHEHMS, CBOJSIIHMECS K HUM,
pocTenire ApoOHO-palliOHAIbHbIE YPABHEHUS.

Pewate cucTteMbl IBYX JIMHEHMHBIX YPABHEHHI C IByMs IEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBJIACTCS JINHEUHBIM.

Pemarb TekcToBble 3amauu anreOpandyeckuM CIOCOOOM C TIOMOIIbIO COCTaBJICHMS
YPaBHEHUS WM CUCTEMBI IBYX YPAaBHEHUHU C JBYMS IIEPEMEHHBIMHU.

IIpoBOAMTE MPOCTENIIIE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHUCJIE
C MpPUMEHEHHEM rpadUyYecKUX Npe/ICTaBlIeHuld (yCTaHABIMBAaTh, UMEET JIU YPAaBHEHHUE WIIU
CUCTEMa YPaBHEHMUN PEILIEHUs, €CII UMEET, TO CKOJIBKO, U IPOYEee).

Pemarb nuHelHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300pakaTb pELICHHUE
HEPABEHCTB HA YHCIIOBOM IIPSIMOM, 3aIIMCHIBATH PELICHUE C IIOMOILBIO CUMBOJIOB.

Pemare cuCTEMBI JIMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOW MPSMOIA,
3aIIMCHIBATH PELIECHUE C IIOMOIIBI CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA [IPY PELLICHUH PA3JIMYHBIX 3a/1a4.

DOyHKIUU

Pacnio3naBath GyHKIIMU U3yUEHHBIX BUAOB. [I0Ka3bIBaTh CXEMAaTUYECKHU PACIIOIOKEHHE

Ha KOOPJMHATHOM IJIOCKOCTH rpadukoB PyHKum Buga: y = kx, y =kx + b, y = k/x, y = ax2
+bx + ¢, y=x3, y=1x y = |x|, B 3aBUCHMOCTH OT 3HaYCHHUII KO3(DDUIIHCHTOB, OIHCHIBATH
CBOMCTBA (DYHKIIHIA.

CtpouTth 1 n300pakaTh CXeMaTUUYECKU TparKy KBaAPATUYHBIX (DYHKITHH, ONUCHIBATh
CBOMCTBA KBaJPAaTUIHBIX (PYHKIIUM MO UX TpaduKaM.

PacrosnaBaTe KBajmpaTH4Hyr (yHKIMIO 10 (opmylie, NPUBOIUTH MPHUMEPHI
KBaJPAaTUYHBIX (DYHKITUH U3 pealbHON KU3HH, (PU3UKH, TEOMETPHH.

YucsioBble MOCA€10BATEILHOCTH U MPOTPeCcCUm

PacnioznaBaTh apupMETHYECKYIO U TEOMETPUUYECKYIO MPOTPECCUU TIPH PAa3HBIX CIIOCO0AX
3ajaHusl.



BbINONHATE BEIUUCIIEHUSA C UCIIONB30BaHUEM (POPMYIT N-ro ujieHa apu(pMETUYECKON U
F€OMETPUUECKOM MPOTPECCUM, CYMMBI TIEPBBIX N YJIEHOB.

N300paxkath 4iieHbl MOCIEA0BATEILHOCT TOYKAMHU HA KOOPAMHATHOMN MIOCKOCTH.

Pemate 3a1aun, CBsI3aHHBIE C YUCIOBBIMH MOCJIEA0BATEIILHOCTSAMU, B TOM YUCJIE 3a0a4U
U3 peabHOM KU3HM (C UCIIOIB30BAHUEM KAIbKYJISTOPA, UG POBBIX TEXHOJIOTUM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosanuyectBo yacos
HaumeHoBaHue pa3iesioB U TeM
Ne ii/m Konrtpoabubie | IlpakTHueckue
MPOrpaMMbI Bcero
padoThbI padoThI
| Yucna u BeruncieHus. PainonansHeie )5 |
yucna
2 Anrebpandeckue BbIpaKCHUS 27 1
3 YpaBHEHUS 1 HEPABEHCTBA 20 1
4 Koopaunats! u rpapuku. @yHKIUN 24 1
5 [ToBTOpEeHue u 06001ICHIE 6 1
OBULIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 5 0
8 KJIACC
KoanuyectBo yacos
HaunMenoBanue pa3ienoB u TeM
Ne ni/m Konrtpoasnsie | IIpakTnueckue
MPOrpaMMsbI Bcero
padoThI padoThI
1 Uucna u Beruucienusd. Kpaapataole KOpHU 15
) Uucna u BeruncieHus. CTENeHb ¢ HENbIM 7
noka3aresiem




Anrebpanyeckue BbIpaKECHUSI.

OJIHOHM IIEPEMEHHOU

3 D 5 1
KBagparusiii TpéxuneH
4 AnrebpanyecKue BhIpaXKECHUS. 15 |
Anrebpanyeckas 1po0b
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 1
YpaBHEHUS
6 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 13
ypaBHEHUH
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1
8 Oynakuuu. OCHOBHBIE TTOHSTHS 5
9 Oynkiun. Yncinossie GyHKINU 9
10 [ToBTOpEeHME U 000OIICHIE 6 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
9 KIIACC
KoanuyectBo yacos
HaumeHoBaHMe pa3/iesioB U TeM
Ne ni/m Kontpoabubie | IIpakTnuyeckue
NPOrpaMMsbl Bcero
padoThI padoThI
| Uucna u BeruncaeHus. J{eiicTBUTEIbHbBIE 9
yucia
) YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1




3 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 1
YpaBHEHUI
4 VYpaBHeHusa u HepaBeHCTBA. HepaBeHcTBa 16 1
5 QyHKIUU 16 1
6 YucnoBble IOCIEN0BATENBHOCTH 15 1
7 [ToBTOpenue, 0000ImIEeHNEe, CHCTEMAaTH3aIIUs 18 1
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
MHOYPOYHOE IINTAHUPOBAHUE
7 KIIACC
KoanuecTBo yacoB
Nen/m | Tema ypoka Beero Konrtpoabubie = IIpakTudeckue i[;
padoThI padoThI
1 IlonsATHE paLMOHAIILHOIO YUCIa 1
) Apudmernueckue AeHCTBUS C |
paIoHaATbHBIMU YHUCTAMH
3 Apudmernueckue AeHCTBUS C |
paloHaIbHBIMU YHUCIAMHU
4 Apudmernueckue 1eHCTBUS € 1
paIoHaTbHBIMU YHUCTAMH
5 Apupmernueckue T1eUCTBUS C 1

palluOHAJIbHBIMHA YU CJIaMU




Apudmernueckne 1eHCTBUS C

6 palMOHAIBHBIMU YUCIAMHU

. CpaBHeHHe, yHnopsA0YHBaHe
paloHaIbHBIX YUCE

2 CpaBHeHue, ynopsi0u1BaHue
paloHaIbHBIX YUCEI

9 CpaBHeHHe, yHIopsA0UMBaHKe
palMOHATBHBIX YHCEIT

10 Cremnenb ¢ HaTypaJIbHBIM TTOKa3aTesieM

11 CremneHb ¢ HaTypaJIbHBIM TTOKa3aTesieM

12 CremneHb ¢ HaTypaJIbHBIM TTOKa3aTesieM

13 CreneHb ¢ HaTypaJIbHBIM MTOKa3aTesieM

14 CreneHsb ¢ HaTypalbHBIM MIOKa3aTeIeM

15 Pemenrie oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIICHTHI U3 PEATbHOM MPAKTHKU

16 Pemenrie 0oCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLIEHTHI U3 PEATLHOM MPAKTUKU

17 Pemenre ocHOBHBIX 3a71a4 Ha 1poOH,
MIPOIICHTHI U3 PEATbHOM MPAKTHKU

18 Pemenrie 0oCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLIEHTHI U3 PEabHOM MPaKTUKU

19 [Ipu3Haku AenUMOCTH, pa3I0KEHUS Ha
MHOXHUTEJIHN HAaTyPaJIbHBIX YHCET

20 [Ipu3Haky AeTUMOCTH, Pa3JIOKEHUS Ha

MHOXXUTECJIN HATYPAJIbHBIX YHUCEII




PeanbHble 3aBucumoctu. [psamas u

21 oOpaTHast MPOMOPIIMOHATEHOCTH

” Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHasi TPOMOPIIMOHATIBHOCTH

” Peanpnbie 3aBucumoctu. [psimast u
oOpaTHas MPONOPIUOHATILHOCTH

24 Peanpnble 3aBucumMoctu. [psimast u
oOpaTHas IPOMOPITUOHATIEHOCTH

25 KonTponbhas pabota no teme
"PannoHanbpHbIe ynuciaa'

26 BykBeHHBIE BbIpaKeHUS

27 ®opMyibl

28 DopmyIbl

29 [Tepemennsie. [lonmycTrMble 3HAYCHUS
MEPEMEHHBIX
[IpeoOpa3oBaHre OYKBEHHBIX BbIPAKEHUH,

30 PacKpbITHE CKOOOK U MPUBEICHNE TTOT00HBIX
CllaraeMbIX
[IpeoOpa3oBanre OYKBEHHBIX BHIPAKEHUH,

31 PacKphITHE CKOOOK U MPUBEIEHNE TTOT00HBIX
cllaraeMbIxX
[IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUH,

32 PacKpBITUE CKOOOK M MPUBEACHHE MOT00HBIX
cllaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX BHIPAKEHUH,

33 PacKpBITHE CKOOOK M MPUBEICHHE MOT00HBIX
ClIaraeMbIX

34 CBoiicTBa CTENEHU C HATYPaJIbHBIM

I1OKa3aTcjieM




CBolicTBa CTENEHU C HATypajIbHBIM

35
[I0Ka3aTeleM

16 CBoiicTBa CTENEHU C HATYPAJIbHBIM
[OKa3aTeseM

37 MHorouieHsl

38 MHorouieHsl

19 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE
MHOT'OUJICHOB

40 Cnosxenue, BBIYMTaHNUE, YMHO)KEHHE
MHOT'OUJICHOB

41 Cnosxenue, BBIYMTaHNE, YMHO)KEHHE
MHOTOYJICHOB

47 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE
MHOT'OYJIEHOB

43 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS

44 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS

45 @opMyIIbI COKPAILIEHHOIO YMHOKEHUS

46 DopMyJIbl COKPAIIEHHOTO YMHOKEHUS

47 @opMyIIbI COKPAILIEHHOTO YMHOKEHUS

JI0’KEHHE MHOT'OYJIEHOB HA MHOKUTEIN
48 Pa3noxeHnne MHOrOWIEHOB HA MHOXKUTE

49

PaznoxeHne MHOTOWICHOB HAa MHOKHUTEIN




50

PaznoxkxeHre MHOTOWICHOB Ha MHOKHUTEIN

51 Pa3noxeHnne MHOrOWIEHOB Ha MHOXKUTEIIH

57 Koutponbhas pabota no teme
"Anrebpanyeckue BeIpakeHus"

53 VYpaBHeHue, npaBuiia npeoOpazoBaHus
YpaBHEHUs1, PABHOCWJIBHOCTb YPABHEHUI

54 JInHeitHOe ypaBHEHUE C OJHON NIEPEMEHHOM,
peluIeHue JIMHEWHBIX YPaBHEHUN

55 JInHeHOE ypaBHEHUE C OJHON NIEPEMEHHOM,
pelIeHne JTUHEHHBIX YpaBHEHUH

56 JInHeitHOe ypaBHEHHE C OJHON NIEPEMEHHOM,
pelieHue JIMHEUHbIX YPaBHEHUN

57 Pemenne 3aay ¢ nOMOIIBIO0 ypaBHEHUHN

58 Pemrenue 3a1a4y ¢ NOMOLIBIO yPAaBHEHUN

59 Pemenue 3a1a4 ¢ mOMOLIbIO YpaBHEHUI

60 Pemenue 3a1a4 ¢ NOMOLIbIO YpaBHEHUI

61 JInneliHOEe ypaBHEHUE C IBYMs
NIEPEMEHHBIMU U €T0 Ipaduk

2 JInHeliHOE ypaBHEHME C 1ByMs
MEPEMEHHBIMU U ero rpaduk

63 Cucrema IByX JINHEWHBIX YPAaBHEHHH C
JBYMs IEPEMEHHBIMU

64 Cucrema 1ByX JTUHEHHBIX YPaBHEHUH C

ABYMS ICPECMCHHBIMHA




Cucrema 1ByX JTUHEHHBIX YPAaBHEHUH C

65
JBYMsI IEPEMEHHBIMU

66 CucrteMa IByX JTMHEHHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMHU

67 Pemenue cucrem ypaBHeHUM

68 Pemenue cucrem ypaBHeHUM

69 Pemenue cuctem ypaBHeHH

70 Pemenue cucrem ypaBHeHUM

71 Pemenne cucreM ypaBHeHUI

7 KoHntposnbHas padorta o teme "JInHeliHbIe
ypaBHEeHUA"

73 Koopaunara Touku Ha npsAMoi

74 YucnoBble IPOMEXYTKU

75 UucrioBble IPOMEKYTKU

76 Paccrosinue Mexny 1ByMsi TOUKaMu
KOOPJMHATHOU IIPSIMOM

77 Paccrosinue Mexny 1ByMsi TOUKaMu
KOOPJIMHATHOM IIPSIMOM

73 [IpssmoyronbHas cucTeMa KOOpAMHAT Ha
IJIOCKOCTH

79 [IpsimoyronbHast cucTeMa KOOpAWHAT Ha
IJIOCKOCTH

80 [Tpumeps! rpadukoB, 3a1aHHBIX opMyTaMu




81 [Tpumeps! rpadukoB, 3aJaHHBIX (HOpMYTaMU
82 [Tpumeps! rpadukoB, 3aJaHHBIX (HOpMYTaMU
83 UYrenue rpaMKoB peabHBIX 3aBUCUMOCTEH
84 Urenue rpadvKoB peaabHbIX 3aBUCUMOCTEH
&5 [Tonstue pynkuun
86 I'paduk pynkumm
87 CpoiicTBa QyHKIIHI
88 CaoiicTBa pyHKITUI
89 Jlunelinas GyHKIUA
90 Jlunelinas GyHKIUSA
91 [Toctpoenue rpaduka TMHEHHON (YHKIMU
92 IToctpoenue rpaduka TUHEHHONW QYyHKIUN
93 I'paduk pynkuuum y =x|
94 I'padux byakmmm y =|x|
KonrposnsHas pabdora no reme "KoopauHatsl
95 u rpaduxu. @ynkun" / Beepoccuiickas
npoBepoyHas pabora
96 Hrorosast koHTpobHAs paboTa /
Bcepoccuiickas nmpoBepodHasi pabota
97 IToBTOpEHNME OCHOBHBIX ITOHATUN U METOJIOB

Kypca 7 kiacca, 00001IeHe 3HaHUH




[ToBTOpEHKE OCHOBHBIX MOHITUH U METOJIOB

98 . 1
Kypca 7 kinacca, 0000IIeHre 3HaHUH

99 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1
Kypca 7 kiacca, 00001IeHe 3HAaHUH

100 [ToBTOpEHME OCHOBHBIX MOHITUN U METOJIOB 1
Kypca 7 kiacca, 00001IeHe 3HAaHUH

101 [ToBTOpEHKE OCHOBHBIX MOHITUN U METOJIOB |
Kypca 7 Kimacca, 0000IIeHre 3HAHUH

102 [ToBTOpEHNE OCHOBHBIX MOHITHIA U METOJIOB 1

Kypca 7 kiacca, 00001IeHe 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
8 KUIACC
KosmmuecTBo yacos
Ne ni/m Tema ypoka Beero Kourpoasbnbie | IlpakTuyeckue il
paboThbI paGoThI ‘
1 KBanpaTHslii KOpeHb U3 yKciIa 1
2 [Tonsatue 06 nppaloHaILHOM YHCIIE 1
3 Jlecatuunble mpUOIMKEHUS 1
UPpALMOHAJIbHBIX YUCEI
4 JecsTruunble MpUOIMKEHUS 1
MPPaLMOHATIbHBIX YUCEI
JlericTBUTENbHBIE YUCTIA 1
CpaBHEHHE IEMCTBUTEIIBHBIX YHCEI 1
CpaBHeHUE IEHCTBUTENBHBIX YHCET 1




Apudmernueckuii KBaJpaTHbI KOPEHb

VYpaBHenue Bujaa x> = a

CaoiicTBa apu(pMETUIECKUX KBAAPATHBIX

10 .
KOpHe#

1 CBoiicTBa apu(PMETHICCKUX KBAIPATHBIX
KOpHEHN

12 [IpeoOpa3zoBaHKEe YUCITOBBIX BBIPAKECHUH,
COJIepKaIIX KBaJpaTHbIC KOPHU

13 [Ipeo6pa3oBanne YMCIOBBIX BBIPAKEHUH,
COJIEpXKAIINX KBAJPaTHbIE KOPHU

14 [IpeoOpa3zoBaHKE YUCITOBBIX BBIPAKECHUH,
COJIepKaIIiX KBaJpaTHbIC KOPHU

15 [IpeoOpa3zoBaHKE YUCITOBBIX BBIPAKECHUH,
COJIeprKalINX KBaJIpaTHbIE KOPHU

16 CrelneHs ¢ 1eIbIM ITI0Ka3aTelIeEM
CranpmapTHas 3anuch yncia. Pazmepsl
00BEKTOB OKpYKarouero Mupa (ot

17 3JIEMEHTAPHBIX YACTHUIL O KOCMUYECKUX
00BEKTOB), JUTUTETHHOCTH MPOIIECCOB B
OKPY’KaloIlleM MHUpE

18 CBoiicTBa CTENEHH C LIEIBIM [TOKA3aTEIEM

19 CBoiicTBa CTENEHH C LIEIBIM ITOKA3aTEIEM

20 CBOICTBA CTEIIEHH C [EJIBIM [TOKAa3aTEIEM

21 CBoiicTBa CTENEHH C LIEIBIM [TOKA3aTeIEM

22 CBoiicTBa CTENEHH C 1IEIBIM [TOKA3aTeIEM




23

KBanpaTHslii TpéxuneH

24 KBanpaTHbiii TpéxuiieH

)5 PasnosxeHne kBaapaTHOTrO TPEXUWICHA HA
MHO>KUTEIH

26 PaznoxeHne KBajipaTHOTO TPEXUICHA HA
MHO>KUTEIH
KonrtposnbHas padora mo remMam

BajipaTHbIc KOpHHU. CTETeHH.

27 "K C

KBagpatHuslii TpexwieH"
p p

28 Anrebpanyeckas 1poOb

29 JlonmycTumble 3HaUYEHHS IEPEMEHHBIX,
BXOJISIIUX B AJIT€OpanvecKue BIPAKEHHS

OITyCTUMBIE 3HAUCHUS TIEPEMEHHBIX

30 g \
BXOSIIIUX B aJIT€OpanvecKre BHIPAKEHHS

31 OcHOBHOE CBOWCTBO areOpandyeckoi
npobu

32 Coxkpaienue apodeit

33 Coxparienue 1pobeit

34 Cokpaienue apooeit

35 CrnosxeHue, BBIYUTaHUE, YMHOKEHUE U
JIeJICHUE alreOpandecKux Apooeit

36 CrnosxeHue, BBIYHUTaHUE, YMHOKEHUE U
JeneHne anreOpandeckux Ipoodei

37 CrnoxeHune, BBIYUTaHHE, YMHOXKCHHE U

JIeJICHUE alreOpandecKux Apooeit




CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE U

38 .
JeneHne anreOpandeckux apoodei

19 [TpeoOpa3oBaHue BbIpaXXEHUH, COEpKAILUX
anreOpanveckKue Apoou

40 [IpeoOpazoBanue BBIPAKEHUN, COACPIKAIINX
anreOpanveckue Apoou

A1 [IpeobpazoBanue BEIpAKEHUN, COACPIKAIINX
anreOpandeckue Apoou

0 KonrtponbHas pabora no reme
"Anrebpanyeckas 1poOp"

43 KBanpaTHoe ypaBHeHHE

44 HenonHoe kBajgpaTHOE ypaBHEHUE

45 Henonnoe kBagpaTHOE ypaBHEHUE

46 dopmysia KOpHEH KBaJpaTHOTO YpaBHEHUS

47 dopMyia KOpHEW KBaPATHOIO YPaBHEHUS

48 dopMya KOpHEW KBaPATHOIO YPaBHEHUS

49 Teopema Buera

50 Teopema Buera

51 Pemenue ypaBHeHM, CBOASIIMXCS K
KBaJ[paTHBIM

57 Peuienue ypaBHeHH, CBOASIIUXCS K

KBaApaTHbBIM




[Ipocteiimme ApoOHO-paTOHAIBHBIE

53
ypaBHEHUs

54 [Tpocreiimue ApoOHO-paluOHATIbHBIE
YpaBHEHUS

55 Pemenne TekcToOBBIX 3a7ja4 € IOMOILBIO
KBaJIPaTHBIX YPaBHEHUI

56 Pemenne TekcTOBBIX 3a7ja4 ¢ TOMOILBIO
KBaJIpaTHBIX YpaBHEHUN

57 Kontponbhas paboTa o reme
"KBanparubie ypaBHeHUS"
JIuHeiHOe ypaBHEHUE C IBYMSI

58 MIEPEMEHHBIMH, €ro rpaduK, IpUMEpHI
pElIeHUs] YPAaBHEHH B LIEJIBIX YUCIaX
JIuHeitHOe ypaBHEHUE C IBYMSI

59 NEPEMEHHBIMHU, €ro rpauK, IpUMepsI
pelIeHrs ypaBHEHUH B 1I€JIbIX YHCIIaxX
JIuHeitHOE ypaBHEHUE C IBYMSI

60 NePEMEHHBIMH, €T0 IpaduK, IPUMEPHI
pelIeHrs ypaBHEHUH B IIEJIbIX YHCIIaX

61 Pemenue cucrem IByX JTMHEHHBIX
YPaBHEHHUI C IByMsl IEPEMEHHBIMU

2 Peuienune cuctem IByX JTMHEMHBIX
YPaBHEHHUI C IByMs IEPEMEHHBIMU

63 Pemenue cucrem AByX JTUHEHHBIX
yYpaBHEHUH C IByMSI IEPEMEHHBIMU

64 [IpuMepsl perieHus: CUCTEM HENMHENHBIX
YPaBHEHHUI C IByMs IEPEMEHHBIMU

65 [IprumMepsl penieHrs CUCTEM HETMHEMHBIX

YPAaBHEHUH C ABYMs [IEPEMEHHBIMU




I'paduueckas uHTEpIIpETALMS YPAaBHEHHS C

66 JByMsI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX
YPAaBHEHUH C ABYMs [IEPEMEHHBIMU
I'paduueckas UHTEpIIpETaLMs] yPAaBHEHUS C

67 JIBYMs IEPEMEHHBIMHU U CUCTEM JINHEWHBIX
YPAaBHEHUH C ABYMs [IEPEMEHHBIMU

68 Penienne TeKCTOBBIX 3a1a4 C IIOMOILBIO
CUCTEM ypaBHEHUN

69 Pemrenne TeKCTOBBIX 33714 C TOMOILBIO
CUCTEM ypaBHEHUI

70 PemieHne TeKCTOBBIX 33714 € TOMOILBIO
CUCTEM ypaBHEHUI

71 HucnoBbie HEPABEHCTBA U UX CBOKMCTBA

72 HucnoBble HEPABEHCTBA U UX CBOMCTBA

73 HepaBeHCTBO ¢ 01HOM NIEPEMEHHOU

74 JIunelinple HEpaBEHCTBA C OJJHON
IIEPEMEHHOM U UX PEIICHHE

75 JIvHeliHbIe HEPAaBEHCTBA C OHOMN
IIEPEMEHHOM U UX PELICHHE

76 JIunelinble HEpABEHCTBA C OJJTHON
IIEPEMEHHOM U UX PEILICHUE

77 CucTemMbl TUHEHHBIX HEPABEHCTB C OAHOU
MIEPEMEHHOM U UX PEIICHHE

73 Cuctembl TUHEHHBIX HEPABEHCTB C OAHOU
MIEPEMEHHOMN U UX PEIICHHE

79 Cuctembl JTUHEHHBIX HEPABEHCTB C OAHOU
IIEPEMEHHOM U UX PEILICHUE
N3o00paskeHne pereHus TMHEHHOTO

80 HEPABEHCTBA U UX CUCTEM Ha YUCJIOBOU

IpsIMOI




N3obpakenue pereHus TMHEHHOTO

81 HEPABEHCTBA U UX CHCTEM Ha YUCIIOBOM
IpsAMOI

%) KoHnTponbHas paboTa 1mo rTemam
"HepasenctBa. CucreMbl ypaBHEHUN"

83 [Tonsitne GyHKIMM

84 Ob6nacTh ornpeneaeHust U MHOKECTBO
3HaYEHUHN QYHKINH

85 Crroco0b1 3amanust QyHKIHIA

86 I'padux pyskIIH

%7 CaoticTBa (QyHKITUH, UX OTOOpaKEHUE HA
rpaduke

88 UreHne U OCTpOSHUE TPaPUKOB (PYHKITHIA

29 [Tpumepsl rpadukoB GyHKIUH,
OTPaXKAIOIIUX peabHBIE MPOIIECCHI
OYHKIMH, OMTUCHIBAIONIUE MPSMYIO H

90 00paTHYI0 IPOMOPIIMOHATIEHEIE
3aBUCHUMOCTH, UX TpaduKu

91 ['unepOoia

92 l'unepGona

93 I'paduk pynkunm y = x*
VX, y = |x = OyHKIMH y =X%, y = X3,y

94 rpaguvecKoe pereHrne ypaBHeHUH 1
CUCTEM ypaBHEHUI
IToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB

95 KypcoB 7 U 8 KJ1laccoB, 000011IeHre 3HAHU /

Bcepoccuiickas mpoBepouHast pabora




Wrorosast koHTpOJIbHAS paboTa /

96 . 1 1
Bcepoccuiickas mpoBepouHas pabora
97 [ToBTOpEHNME OCHOBHBIX MOHITUH U METOJ0B |
KypcoB 7 1 8 Ki1accoB, 0000IIeHUE 3HAHUI
08 IToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1
KypcoB 7 1 8 Kj1accoB, 0000IIeHUE 3HAHUI
99 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB |
KypcoB 7 1 8 KJ1accoB, 00001IIeHNe 3HAHUI
100 IToBTOpEHME OCHOBHBIX MOHSITHH U METOJ0B |
KypcoB 7 1 8 Kj1accoB, 0000IICHUE 3HAHUI
101 IToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB |
KypcoB 7 u 8 Kj1laccoB, 0000111eHne 3HAaHUI
102 IToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB |
KypcoB 7 1 8 Kj1accoB, 0000IIeHUE 3HAHU
OBUIEE KOJIMYECTBO HACOB I10 102 6 0
[TPOT'PAMME
9 KJIACC
Kosau4yecTBO 4acoB
Ne JI p:
. Tema ypoka Beero Konrtpoubnbie | IIpakTnueckue -
padoThbI padoThbI

PauunonansHbIE qucia, uppauoOHaJIbHBIC

JeCATUYHBIEC IpOoOH

1 YHcia, KOHEUHbIC U 0ECKOHCYHBIC 1
JECATUYIHBIC TPOOH
MHOXECTBO ACHUCTBUTEIBHBIX YHCE;

2 JIEHCTBATEIBHBIE YUCIIA KAK OECKOHEUYHBIE 1




BzaumHuo OIHO3HAYHOC COOTBCTCTBHUC MCIKIY

3 MHO>KECTBOM JIEHCTBUTENIbHBIX YHCET U
MHOECTBOM TOYEK KOOPAMHATHOU IIPSAMOM
CpaBHEHHE NEMCTBUTEIIBHBIX YUCETT,

4 apudmeTnyeckue NeUCTBUS C
JEHCTBUTEIbHBIMU YU CIAMU

5 [TpubnnxEHHOE 3HAYEHUE BEJTUYNHBI,
TOYHOCTb MPUOIMKEHHS
OxpyrieHue ynucesn
Oxpyrienue yucen

g [Ipukuaka v o1ieHKa pe3yIbTaToB
BBIYHCIICHUN

9 [Ipukuaka v oreHKa pe3yIbTaToB
BBIYHCIICHUI

10 JInnennoe ypaBHeHue. Pelienue ypaBHeHMi,
CBOJALIUXCA K IMHEHUHBIM

1 JIuneiiHoe ypaBHeHue. Pemenue ypaBHeHMi,
CBOJAIIMUXCA K TMHEUHBIM

12 KBagparnoe ypaBHenue. Pemenne
YpaBHEHUH, CBOJIALINXCS K KBaJAPaTHBIM

13 KBanpatHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOJAIIMXCS K KBaIPaTHBIM

14 bukBanpaTHble ypaBHEHUS

15 bukBanpaTHble ypaBHEHUS
IIpumepsl perieHus ypaBHEHUN TpeTber U

16 YETBEPTOU CTENIEHEH Pa3I0KEHUEM Ha

MHOXHUTCIN




IIpumepsl perieHus ypaBHEHUN TpeTber U

17 YETBEPTOU CTENIEHEH Pa3I0KEHUEM HA
MHOKUTENH

18 Pemenue npoOHO-paniMoOHAIBHBIX ypaBHEHUN

19 Pemenue 1poOHO-paniMoOHAIBHBIX ypaBHEHUN

20 Pemenne TekcTOBBIX 3a7au anredpandeckum
METOJIOM

)1 Pemienue TekcToBBIX 3aj1au anredpanyeckum
METOJIOM

” Pemienue TekcTOBBIX 3aj1au anredpanyeckum
METOJIOM

” KonTponbhas pabota no reme "YpaBHeHus ¢
OJIHOM TIepeMeHHOM"

24 VYpaBHEHME ¢ ABYMs IEPEMEHHBIMH U €TI0
rpadux

25 VYpaBHEHME ¢ ABYMs IEPEMEHHBIMH U €TI0
rpaduk

26 Cucrema 1ByX JINHEWHBIX YPAaBHEHHH C
IBYMsI IEPEMEHHBIMU U €€ PEIICHUE

7 Cucrema 1ByX JUHEHHBIX YPAaBHEHUH C
IBYMsI IEPEMEHHBIMU U €€ PEILICHUE

73 Cucrema 1ByX JINHEWHBIX YPAaBHEHHH C
JBYMsI IEPEMEHHBIMU U €€ pellIEHUE

29 CucreMa ByX JTMHEHWHBIX YPABHEHUM C
IBYMsI IEPEMEHHBIMU U €€ PEIICHUE
Pemrenue cucreM AByX ypaBHEHUH, OJTHO U3

30 KOTOPBIX JINHEWHOE, a Ipyroe — BTOPOU

CTCIICHU




Pemenue cucreM AByX ypaBHEHUH, OJTHO U3

31 KOTOPBIX JINHEWHOE, a Ipyroe — BTOPOH
CTENEHU
Pemenue cucrem AByX ypaBHEHUM, OHO U3

32 KOTOPBIX JINHEWHOE, a Ipyroe — BTOPOU
CTETEeHU
Pemenue cucrem 1ByX ypaBHEHHH, OJHO U3

33 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOMH
CTEIICHU

14 I'paduueckast MHTEPIIPETAIS CUCTEMBI
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

35 Pemennie TekcTOBBIX 3aau anredpandeckum
crocoooM

16 Pemienue TekcTOBBIX 3aj1au anredpanyeckumM
crocobom

37 KonTponbhas pabota no teme "Cucremsl
ypaBHeHuUi"

38 UYucnoBble HEPAaBEHCTBA U X CBOMCTBA

39 YucnoBble HEPABEHCTBA U UX CBOMCTBA

40 JInneliHbIe HEPABEHCTBA C OJJHOMN
IIEPEMEHHON U UX pELICHHE

A1 JIluHeiiHble HEPABEHCTBA C OJHOM
IIEPEMEHHOM U UX PEILCHUE

47 JIuHeiiHble HEPABEHCTBA C OJHOM
IIEPEMEHHOM U UX PEIICHHE

43 Cucrembl TMHEHHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHOM U UX PEILICHUE

44 CucTteMbl TMHEWHBIX HEPABEHCTB C OJHOM

IIEPEMEHHOM U UX PEILICHUE




Cucrembl TMHEWHBIX HEPABEHCTB C OJIHOM

s IIEPEMEHHOM U UX PEILICHUE

46 KBagparHble HEPABEHCTBA U UX PELICHUE

47 KBagparHble HEPABEHCTBA U UX PELICHUE

48 KBagpaTHble HEPABEHCTBA U UX PELICHUE

49 KBagparHble HEPAaBEHCTBA U UX pELICHUE

50 KBanpaTHbie HEpaBEeHCTBA U X PEIICHUE

51 I'paduueckas uHTEpIIpETAIMS HEPABEHCTB U
CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU

5 I'paduueckas uHTEpHIpETALMS HEPABEHCTB U
CHCTEM HEPaBEHCTB C JBYMsI IEPEMEHHBIMU

53 KonrtponbHas pabora no reme
"Hepasencrsa"

54 KBanpatuunas ¢pynkuus, e€ rpaduk u
CBOMCTBa

55 KBanpatuunas ¢pynkius, e€ rpaduk u
CBOMCTBa

56 KBangpatuunas Qynkuus, e€ rpaduk u
CBOMCTBA

57 [TapaGoia, KOOpAUHATHI BEPIIUHBI
1apaboJibl, 0Cb CHMMETPHH MapaldoIIbl

53 [Tapabona, KOOpAUHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHH MapadoIIbl

59 [Tapabo:na, KOOpAUHATHI BEPILIMHBI
napaboIIbl, 0Cb CHMMETPHH NapadoIIbl

60 ITapa6ona, KOOpAUHATHI BEPIIUHBI

napadoJIbl, OCh CAMMETPHH MapadoJIbl




[Tapabona, KOOpAUHATHI BEPIIUHBI

61
napaboIIbl, 0Cb CAMMETPHU apadoIIbl

& [Tapabona, KOOpAUHATHI BEPIIUHBI
nmapaboJIbl, OCh CAMMETPHH MapadoJIbl

63 I'paduxn pynxmmii: y =kx, y =kx + b,
y=k/X, y=X°, y=vX, y=[|

64 I'paduxn pynxmmii: y =kx, y =kx + b,
y=K/X, y=x3, y=vx, y=|x|

65 I'padukn pynakmmii: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=|x]|

66 I'paduxn pynxmmii: y = kx, y =kx + b,
y=k/x, y=x*, y=vx, y=[x|

67 I'paduxn pynxmmii: y =kx, y =kx + b,
y=K/X, y=x3, y=vx, y=|x|

68 I'paduxu pynkmii: y =kx, y =kx +b,
y=k/X, y=x°, y=vx, y=[X|

69 Konrponbnas padora no reme "®@yHkuun"

70 ITonsATHE YMCIIOBOM NOCIIE0BATEBHOCTH
3azaHue nociIe10BaTeIbHOCTH

71 peKyppeHTHOI popmyioii u popmyoit n-ro
qJIeHa

7 Apudmernueckas u reoMeTpuiecKas
IIPOrpeccuu

7 Apudmernueckas 1 reoMeTprUecKas
Iporpeccuun
®opMyIibl N-ro YjaeHa apuhMETHIECKON U

74 F€OMETPUYECKOU IIPOrPECCHUI, CYMMBI

IEPBBIX N YICHOB




75

®opMyJIbl N-To YjeHa apuhMETHUECKON U
r€OMETPUYECKON IIPOrPECCHUI, CYMMBI
IIEPBBIX N YJICHOB

76

dopMyIIbl N-To YieHa apuPMETHISCKON
F€OMETPUYECKON IIPOrPECCHUI, CYMMBI
IIEPBBIX N YICHOB

77

78

dopMyIIbl N-To YieHa apUuPMETHICCKON U
reOMETPUUYECKOI MPOrpeccuii, CyMMBI
MIEPBBIX N YICHOB

@®opMyITbl N-To YjeHa apuhMETHIECKON U
reOMETPUUYECKOMN MPOTrPECCH, CYMMBI
IIEPBBIX N YWICHOB

79

N300pakeHne 4WieHOB apu(hMETHYECKON U
r€OMETPUYECKON ITPOrPECCUM TOUYKAMH HA
KOOPJAMHATHOH INIOCKOCTH

80

N300paxeHue 4ieHoB apupMeTuyecKkon u
Tr€OMETPUYECKON ITPOrPECCUI TOUKAMH HA
KOOPJAMHATHOW INIOCKOCTH

81

JIMHEWHBIN ¥ SKCITOHEHIIUAIBHBIA POCT

82

CrnoxxHbIe IMPOLCHTEIL

83

CnoxxHbIe IMPOLCHTEIL

84

KonrponsHas pabdora no reme "Huciossie
MIOCJIEA0BATENBHOCTH "

85

[ToBTOpEeHME, 0000IICHIE ¥ CHCTEMAaTH3AIUS
3HaHUW. 3aMUCh, CPABHEHUE, IEUCTBUA C
HGﬁCTBHTeHLHLIMH qyucCJiaMi, 4YuCJIoBas
npsmMas

86

[ToBTOpEHME, 0000IICHUE M CHCTEMATH3AIUS
3HaHUi. [IpoLeHTHI, OTHOIIEHUS, TPOTOPIIHI




87

[ToBTOpeHue, 00001IEHNE U CUCTEMATH3AIHS
sHaHuid. OKpyriieHue, MPUOINKCHHE, OIICHKA

88

[ToBTOpEHME, 000OIICHUE ¥ CHCTEMATH3AIIUS
3HaHui. PeleHne TEKCTOBBIX 3a1a4
apu(pMETHYECKHM CIIOCOO0OM

89

[ToBTOpEHME, 0000IICHUE ¥ CHCTEMATH3aIIUS
3HaHUH. Pelrenne TeKCTOBBIX 3a1a4
apu(pMETHIECKUM CIIOCOOOM

90

[ToBTOpEeHME, 0000MEHNE U CUCTEMATH3AIIHS
3HaHUi. Pemenue TeKCTOBbIX 3aa4
apu(PMETHIECKUM CIIOCOOOM

91

[ToBTOpenue, 0000IIEHNE U CHCTEMAaTH3aLUs
3HaHui. [IpeoOpa3zoBanue anreOpandecKux
Bblpa)KeHHﬁ, JOIMYCTUMBIC 3HAYCHUA

92

[ToBTOpenue, 0000IIEHUE U CHCTEMATH3AIIUS
3Hanuil. [Ipeobpa3oBanue anredpandecKux
BI)Ipa)KCHI/If/'I, JOIMYCTUMBIC 3HAYCHHUA

93

94

[ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIIHS
3HaHuil. [IpeobpazoBanue anreOpanueckux
BBIPXKEHUI, TOMYCTUMbIE 3HAYCHHUS

[ToBTOpEHME, 0000IICHIE U CHCTEMATH3AIIUS

3Hanuil. [IpeoOpa3oBanue anredpanyeckux
BBIPAKEHUH, JOMYCTUMbIE 3HAYEHMUSI

95

[ToBTOpEeHME, 0600IICHIE U CHCTEMATH3AIINS
3HaHu. OyHKIMKM: IOCTPOEHHUE, CBOMCTBA
M3Y4YeHHBIX (DYHKITHI

96

[ToBTOpEHME, 0000IICHUE M CHCTEMAaTH3aINS
3HaHUW. OYHKIMU: TOCTPOECHUE, CBOMCTBA
M3YYECHHBIX QYyHKIUN




[ToBTOpeHue, 00001IEHNE U CUCTEMATH3AIHS
97 3HaHu. OyHKIUKU: IOCTPOCHUE, CBOMCTBA
M3yYEHHBIX (DyHKIHH

[ToBTOpEeHME, 0000IICHUE M CHCTEMATH3AIUS
98 3HaHui. OyHKINN: TOCTPOEHUE, CBOKWCTBA
M3yYEHHBIX (DyHKIMH

[ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIIHS
99 3HaHui. ['paduueckoe pernieHre ypaBHeHUN
U UX CUCTEM

[ToBTOpenue, 0000IIEHNE U CHCTEMAaTH3alus

100 3HaHui. ['paduyeckoe penieHne ypaBHECHUI
U UX CUCTEM

101 HroroBas KoHTpoJIbHAS paboTa

102 O000111eHIE U CUCTEMATH3aLU 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOU
OBPA3OBATEJBHON TPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsieMble NpeAMeTHBIE Pe3yJbTAThI 0CBOCHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yjabTarta
1 Uucna v BBIYUCICHUS
. BbimonHATe, coueTas yCTHblE M IUCbMEHHBIE NPUEMBI, apudmMeTHuecKue
' JEWCTBUS C PAlMOHAIBHBIMH YHCIIAMH
HaxonuTh 3Ha4YeHHsT YWCIIOBBIX BBIPAKEHHH, TNPUMEHATh pa3HOOOpa3HbIe
1.2 CIOCOOBI ¥ MPUEMBI BHIUMCIICHUS 3HAUYCHUH APOOHBIX BBIPAXKEHUH, CoJlepKaluX
OOBIKHOBEHHBIE U JIECATHYHBIE IpOOH
Ilepexoauts OT OnHOW (OPMBI 3amucCH 4Hced K Apyroi (mpeoOpa3oBbIBaTh
1.3 JIECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO APOOb)
1.4 CpaBHMBATh M yNOPSI0YMBATh PAllMOHAIbHbIE YHCIIa
1.5 OxpyryiaTh yncna
BbINONHATE NPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHHUH, OLCHKY 3HAYCHHUH
1.6 YHUCJIOBBIX BBIPAKEHUMN. BBINOIHATH NEHCTBHS CO CTENEHSMHU C HaTypAJIbHBIMU
noKa3aTessiMH
L7 [TpuMeHATh NPU3HAKU JEIMMOCTH, PA3JIOKEHHE Ha MHOXHMTEIHM HATypalbHBIX
' qmcen
Pemate mNpakTUKO-OPUEHTHPOBAHHBIC 3aJlaud, CBS3aHHBIE C OTHOLICHHUEM
13 BEJIMYMH, TPOMOPIUOHAIBHOCTRIO BEJUYMH, MPOICHTAMH, HHTEPIPETUPOBATH
' pe3yJbTaThl peLIeHUs 3a7ay C y4ETOM OIpaHHUUYEHH, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB
2 Anrebpanyeckue BbIpaXKeHUS
51 Hcnonp30BaTh anredpandecKyro TEPMHHOJIOTHIO H CUMBOJIMKY, TIPUMEHSATH ¢€ B
' npoliecce OCBOCHUS y4eOHOro MaTepHuasia
27 Haxonuth 3HaueHus OYKBEHHBIX BBIPOKEHHM TPH 33JaHHBIX 3HAUEHHSX
' HEPEMEHHBIX
)3 BeImonHATe npeobpa3zoBaHUs LIEJIOTO BBIPAXKEHHUS B MHOTOWIEH INPHBEICHHEM
' MOJOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK




BreimonaaTs YMHOXCHUC OJHOYJIICHAa Ha MHOI'OYJICH W MHOTIOWICHA Ha

24 MHOT'OWJIEH, IPUMEHATh (POPMyYJIbI KBapaTa CyMMbI U KBaJpaTa pa3HOCTH
OCyIlIeCTBIATE  Pa3I0KEHUE MHOTOWICHOB HA MHOMHUTEIHM C IIOMOIIBIO
2.5 BBIHECEHHsSI 3a CKOOKM OOIINEro MHOXHUTENS, TPYNIUPOBKU CIAracMbix,
IpUMEHEeHUs (OPMYJIT COKPALIEHHOTO YMHOKEHUS
Y [TpumeHsTH TPeoOpa30BaHUsi MHOTOWICHOB JUISl PEILICHHS PA3JIMYHbIX 33134 U3
' MaTEMaTHKH, CMEXHBIX IPEAMETOB, U3 PEaIbHON IPAKTUKU
57 Hcnonp30BaTh CBOWCTBAa CTENEHEH C HATypalbHBIMU II0KA3aTEISAMHU UL
' IIpeoOpa3oBaHus BbIPAXKEHUM
3 VYpaBHEHUS U HEPABEHCTBA
Pemate nuHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, NPHUMEHsS IpPaBUIIA
3.1 Iepexosa OT MCXOJHOTO YpaBHEHUS K pPaBHOCWIbHOMY eMmy. IIpoBepsts,
SIBJIIETCS JIU YUCIIO KOPHEM YPABHEHHUS
12 [TpumeHsTh TpaduuecKkue METOABl MPH PEUICHUW JTUHEWHBIX ypaBHECHHHA W WX
' CUCTEM
13 [lonGupate mnpuMepsl Map YHUCEN, SBISIOMIUXCS PEHIEHUEM JIMHEHHOTrO
' YPaBHEHUS C IByMsI IEPEMEHHBIMU
14 CTpouTh B KOOPJMHATHOW IIOCKOCTH Tpa(UK JMHEHHOrO ypaBHEHHs C JBYMs
' [IEPEMEHHBIMHU; MOJIb3YSICh IPa(PUKOM, IPUBOJUTH IPUMEPHI PEIICHUS YPaBHEHUS
15 Pemarp cuctembl AByX JMHEMHBIX ypaBHEHUH C ABYMs NEPEMEHHBIMH, B TON
' qucie rpadpuiecku
CocTaBiATh U pemaTh JUHEHHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUM
3.6 10 YCJIOBUIO 33/1a41, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a]1a4l
IIOJIyYE€HHBIN PE3yJIbTaT
4 Koopnaunats! u rpaduku. @yHKIUU
N300pakaTh Ha KOOPAMHATHON MNpPSIMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
4.1 KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbl, 3alIUCHIBATh YUCIOBbIE TPOMEKYTKH
Ha anreOpandecKoM sI3bIKe
4.2 OtMeuaTh B KOOPJIMHATHOM TUIOCKOCTH TOYKH MO 3aIaHHBIM KOOPJIMHATAM
4.3 CrpouTts rpaduku TMHEWHBIX QyHKIUH. CTpOUTh rpa@uK GYyHKIUH Y = |X|
OnuceiBaTh C MOMOIIBIO (PYHKIINN U3BECTHBIE 3aBUCIMOCTH MEK/Y BETUYUHAMMU:
4.4 CKOpPOCTb,  BpeMs,  pacCTOsiHHMEe,  IL€Hy,  KOJIM4YECTBO,  CTOUMOCTb,
MIPOU3BOUTENILHOCTb, BpeMsi, 00bEM pabOThI
4.5 Haxonuth 3HaYeHNE PYHKIIMU TTO 3HAYCHUIO €€ apryMeHTa




4.6

8 KUIACC

[TonnmaTh Tpaduueckuii cmoco® NpeACTaBICHUS M aHaIM3a HH(OpPMAIUH,
U3BJIEKaTh W WMHTEPIPETHPOBaTh HH(OpMANMIO W3 TpapuKOB peaTbHBIX

MPOLECCOB U 3aBUCUMOCTEN

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3y/JbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUs

1

Ypcna ¥ BEIYMCIICHUS

1.1

Hcnons30BaTh HavallbHBIE MMpeaACTaBJICHHUA O MHOKCCTBE HGﬁCTBHTGHBHBIX YHUCCJI
AJIs CpaBHCHUSA, OKPYIJICHUS U BBI‘II/ICJIGHI/Iﬁ, I/I306pa)KaTL ﬂeﬁCTBHTeHBHbIe

YHUCJIa TOYKAMU Ha KOOPIAWHATHOM IPSIMOU

1.2

1.3

[IpumeHsTh TOHATHE apU(PMETHUECKOTO KBAIPaTHOTO KOPHS, HAaXOAHUTh
KBaJ[paTHbIE KOPHH, UCTIONB3YS MPU HEOOXOAMMOCTH KalIbKYJIATOP, BBITIOIHAT
peoOpa3oBaHusl BBIPAKEHUH, COJEpP)KAIIMX KBAJIpAaTHbIE KOPHHU, HUCHOJIb3Ys

CBOMCTBA KOpHEH

Hcrnonp30Bath 3amucd OOJIBIIMX M MaJIbIX YHCEN C IIOMOIIBO ACCATHYHBIX

npobeit u creneneit uncna 10

Anrebpanyeckue BbIpaXXeHUS

2.1

2.2

23

HpI/IMeHﬂTI) IIOHATHEC CTCIICHHU C O EJIbIM IIOKa3aTeJIEM, BBIIIOJIHATH

Hp606p330BaHI/I$I BI)Ipa)KeHI/II\/'I, COACPpKAIMNX CTCIICHHU C ICJIBIM I10Ka3aTCJICM

BrmmomaaTe TOXJICCTBCHHBIC HpCO6p330BaHI/I$I palrOHAJIBHBIX BI)Ipa)KCHI/Iﬁ Ha

OCHOBC IIpaBUJI JeHCcTBUI HaJ MHOTOYWICHAMH U anre6pa1/1qec1<HMI/I ,Z[pO6$IMI/I

PacknanpiBaTh KBa,[[paTHLIﬁ TpéX‘lJ'IeH Ha MHOXXHUTCIIN

2.4

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHUH Ui pEIIeHUs Pa3IMYHbIX 3a/1a4 U3

MaTE€MaTUuK, CMCKHBIX IIPECIMETOB, U3 peaﬂbHOﬁ IMPAKTHUKN

YpaBHEHUs U HEPABEHCTBA

3.1

Pemate nuHENHBIE, KBagpaTHbIE YpaBHEHUS W PALMOHAJIBHBIE YpPaBHEHWS,

CBOJSAIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

3.2

[IpoBoauTh npocreiiiine uccaeaoBaHUsl YpaBHEHHUN U CUCTEM YPaBHEHUMN, B TOM
quclie C MPUMEHEHHEM IrpaduuecKux npeacTaBieHuil (ycTaHaBIuBaTh, UMEET JIU
yYpaBHEHUE WJIA CUCTEMA YPAaBHEHHMU pEIIeHHs, €CIM HUMEET, TO CKOJIbKO, U

npouee)

33

[TepexonuTh OT CIOBECHOU (HOPMYITHPOBKHU 3a7a9u K €€ alredpandeckoil MoIenu

C TOMOIIbIO  COCTAaBJIGHHS  YpaBHEHHMs] WJIM CHCTEMbl  ypaBHEHHIA,




WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/lauyd TMOJyYEHHbIN
pe3yabTaT
[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUJISl CPABHEHMS, OLIEHKH, periar
34 JINHEMHBIE HEPABEHCTBA C OJHOM TIEPEMEHHOM M HX CHUCTEMbI, JaBaTh
' rpadUyecKyr0 WUTIOCTPAIIMI0O MHOKECTBA pEIICHWH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB
4 OyHKIT
[lonnmath W UCHOJB30BaTh (PYHKIMOHAIBHBIE TMOHSATHS M S3BIK (TEPMHUHBI,
4.1 CHUMBOJINYECKHE OOO3HAYEHHs1), ONPENENATh 3HaYCHHE (YHKUUHU IO 3HAUYCHUIO
apryMeHTa, OIpeeNsTh CBOMCTBA GYHKIINH 10 €€ rpaduky
CrtpouTts rpaduku 3MeMeHTapHbIX pyHKINN BUA:
y=k/x
4.2 y
kix
, ¥y =x%,y = x>y = |X|, onuchIBaTh CBOMCTBA YUCIOBOM (QYHKIMH 1O €€ rpaduxy
9 KIIACC
Kon o
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThI 0CBOCHUS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOI MIPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHUA
pe3yJbTara
1 Uucna v BBIYUCICHUS
1.1 CpaBHMBaTh U YNIOPSA0OYMBATH PAllMOHAIBHBIE U UPPALMOHAIbHBIEC YUCIIA
BoinonusaTe apudmMernueckue AEMCTBHUS C palMOHATBHBIMU YMCIAMH, COYeTas
1.2 YCTHBIC U MUCHbMEHHBIC TPUEMBI, BHITIOTHATH BEIYUCICHUS C HPPAIIMOHATILHBIMHU
YUCIaMHU
13 Haxoauts 3HaueHus cTenenei ¢ HeabIMU MOKa3aTeIsIMU U KOPHEH, BEIUUCIISITD
' 3HAUYEHUSI YUCIIOBBIX BBIPAKEHUN
14 OKpyriarh JOEHCTBUTENBHBIE YHWCIA, BBIMOJIHATH MPUKUIKY pe3ysbTara
. BBIYHMCIICHUM, OLICHKY YHMCIIOBBIX BBIPAKCHUN
2 YpaBHEHUS U HEPABEHCTBA
51 Pemiate nuHeliHbIe U KBAJpATHBIE YPAaBHEHUS, YPABHEHHUSI, CBOJISALIUECS K HUM,
' npocTeiiiye ApoOHO-palOHaIbHbIE YPaBHEHUS




Pemate cucteMsl IBYX JIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU U CUCTEMBI

22 NBYX YpaBHEHUI, B KOTOPBIX OJTHO YPABHEHUE HE SIBISIETCS JTMHEUHBIM
)3 Pemate TekcTOBBIE 3a/1a4H aNreOpanyecKiuM CriocoOOM C TIOMOIIBIO COCTABIICHHUS
' YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMs IEpEMEHHBIMU
ITpoBouTH MpOCTENIIME UCCIEI0BaHUS YPAaBHEHUI U CUCTEM ypaBHEHUH, B TOM
54 qyuciae € OpPUMEHEHHWEM  rpaduyeckux  TpeACTaBICHUH  (Hampumep,
' YCTaHABJIMBATh, UMEET JIM YPABHEHHUE WM CUCTEMA YPAaBHEHUM pPEILICHUs, €CIIN
UMEET, TO CKOJIBKO)
Pemarp nuHElHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pa)xarhb
2.5 pelleHre HepaBEHCTB Ha YUCIIOBOM MPSIMOH, 3aMChIBATh PELICHUE C TOMOILBIO
CHMBOJIOB
Pemate cuctembl IMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
2.6 KBaJpaTHOE HEPaBEHCTBO, H300pakaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB Ha
YHCIIOBOM MPSIMOIA, 3aIIMCBIBATh PEILIEHHE C TIOMOLIbIO CHMBOJIOB
2.7 Vcnonb30BaTh HEPaBEHCTBA MPHU PEILICHUH PA3JIMYHbIX 33734
3 OyHKIUU
PacniozHaBaTh (yHKIMHM M3Y4YeHHBIX BUAOB. Iloka3piBaTh CXeMaTHUECKU
31 pacnojoKeHne Ha KOOPAMHATHOM III0OCKOCTH IpadukoB GyHKIUHN BUAa: y=KX,
. y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3Ha4CHHHA KOIPPHUIUCHTOB,
OIUCBIBATh CBOIMCTBA (yHKIMH
35 [Toka3pIBaTh CXEMAaTUYECKH pACIIOJIIOKEHHE Ha KOOPJUMHATHOM IUIOCKOCTH
. VX, y = |X| 1 onuchIBaTh cBoMcTBA QyHKLUHI = rpadukoB GyHKIMN BUAA Y
33 Crpouts M wu300pakaTh CXEMaTHMUECKU TIpapUKy KBAAPAaTUUHBIX (QYHKIIHM,
' OIUCBIBAaTh CBOMCTBA KBAPATUUHBIX (PYHKIUI 110 UX rpadukam
34 Pacnio3naBaTh KBaApaTUuHyI0 (QYHKIUIO MO (GopMmyJie, MPUBOIUTH MPUMEPHI
' KBaJPaTUYHBIX QYHKLUI U3 peaabHOM KU3HU, (PU3UKH, TEOMETPUU
4 Apudmerrueckas U reoMeTprudecKasi Iporpeccuu
i1 Pacrnio3HaBaTh apu(MeTHUECKyI0 U T€OMETPUYECKYI0 MPOrPECCHU NPH Pa3HbIX
' crocodax 3amaHus
42 BbIMONHATE  BBIYUCIEHHST C  WCHOJb30BaHWEM  (GOpPMYNT n-TO  4JIeHA
' apu(pMeTHYECKON ¥ TeOMETPUUECKOM MPOrpeccuii, CyMMBI MEPBBIX N YJICHOB
13 N300pakaTh WICHBl IOCIEIOBATEIbHOCTH TOYKAMHU HAa  KOOPAMHATHOMN

IIJIOCKOCTH




4.4

Pemrate 3aaun, CBA3aHHBIE C YUCIOBBIMH IIOCJIEIOBATEILHOCTSIMH, B TOM YUCIIE
3aJ]aud U3 PEATbHOM KM3HM (C MCIIONB30BAaHMEM KallbKYJISATOpa, IH(POBHIX

TEXHOJIOTHIA )

HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

~

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Yucna v BBIYMCIECHUS
JlpoOu OOBIKHOBEHHBIE U JAECATUYHBIE, MEPEX0]] OT OJHOM (opMbl 3amucu ApoOeit
1.1 npyroii. lloHATne panMOHaNbHOrO 4HCIA, 3alUCh, CPAaBHEHHE, YIOPSIOYMBAHUE
palMOHAIbHBIX YUCEII

1o Apudmernueckue neiicTBUS ¢ pallMOHATBHBIMU YucIaMu. Perienue 3a1a4 u3 peanbHO
. MIPaKTUKU Ha YacTH, Ha ApoOu

13 CreneHb ¢ HaTypaJlbHBIM IIOKa3aTesIeM: OlpeiesieHre, IpeoOpa3oBaHue BhIpAaXKEHUH Ha
' OCHOBE OIPEAETICHUS], 3aUCh OOJIBIINX YUCET

14 [IpouieHThl, 3anUCh MPOLIEHTOB B BUAE JIpoOM U ApoOU B BHJE MHPOLEHTOB. Tpu
. OCHOBHBIE 33/1a4¥ Ha IPOLEHTHI, PELICHHUE 33/1a4 U3 PEAIbHON NPAKTUKH

1.5 IIpuMeHeHre NpU3HAKOB IEIMMOCTH, Pa3I0KEHUE Ha MHOKUTEIN HATypaJIbHbIX YUCEI

1.6 PeanbHble 3aBUCMMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLIMOHATIEHOCTH

2 Anrebpanyeckue BbIpaKeHUs

1 IIepeMeHHBIE, UNCIOBOE 3HAYECHUE BBIPAXKEHUS C IEPEMEHHON. [lomycTrMble 3HaueHus
. IIEPEMEHHBIX

55 [IpencraBneHne 3aBUCIMOCTH MEX/y BeIMYMHAMU B BUJE (popMyibl. Beruucnenus mo
' dhopmynam

2.3 [IpeoOpa3oBaHre OYKBEHHBIX BHIPAKEHUH, TOXK/IECTBEHHO PaBHbIE BbIPAXKEHHS

2.4 CBoiicTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM

5 s Opnounensl uW  MHorowieHol. CreneHb MHorowieHa. CloxkeHHe, BbIUUTaHUE,
' YMHOXEHHE MHOTO4JIEHOB

26 @opMyJIbl COKPALEHHOTO YMHOXKEHUS: KBapaT CYMMBI M KBaapaT pasHocTH. PopMmyiia
' pa3HOCTH KBajpaToB. PaznojkeHne MHOrOWIEHOB HA MHOXKHUTEIU
3 VYpaBHeHus




o

31 VYpaBHeHHE, KOpPEHb  ypaBHEHHUs, TIpaBWjia  [peoOpa3oBaHUS  ypaBHEHUS,
' PaBHOCHIIBHOCTb yPaBHEHUNI

19 JluHeiiHOe ypaBHEHUE C OJIHOW IMEPEMEHHOM, YMCJIO KOpPHEW JIMHEWMHOro ypaBHEHHUS
. pelieHue JIMHEWHBIX YPaBHEHUN

13 CocraBiieHHe ypaBHEHUH 110 YCIOBHIO 3a1a4u. Pelienne TeKCTOBBIX 3a/1a4 ¢ IOMOLIBIO
' ypaBHEHUU

3.4 JIuneitHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU H €ro rpaduk

Cucrema IByX JHMHEHHBIX YpaBHEHHMH € JAByMsl NepeMEHHBbIMU. PemieHue cucreM
3.5 ypaBHEHMH crioco0oM 1oJcTaHOBKH. [TprMepbl pereHust TEKCTOBBIX 33134 ¢ HOMOILBIO
CUCTEM ypaBHEHUHI

4 Koopaunars! u rpaduxu. @yHKIun

4.1 Koopannara Touku Ha npssMoin

4.2 Yucnosbsle npoMeKyTKU. PaccTosiHue Mexay AByMsl TOUKaMU KOOPJAMHATHON NPSIMOU

43 IIpsimoyronbHas cucreMa koopAuHaT, ocu Ox u Oy. AGciucca 1 OpJHaTa TOUYKU Ha
' KOOPAMHATHOW IIOCKOCTH

4 [Ipumepsr rpadukoB, 3amaHHBIX ¢GopMmynaMu. UreHue TpaduKOB peabHBIX
. 3aBUCUMOCTEMN

4.5 ITonstue pynkuuu. I'padux Gynkum. CoiicTBa GyHKINI

4.6 JIuneitnas ¢pynkuus, e€ rpaduk. I'paduk pyHkumu y = [X|

4.7 I'paduueckoe perieHre IMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUH

8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

1 Hucna u BEIYUCIIEHUSA

. KBagpatublii kopeHb u3 uucina. [loHsTHe 00 uppanuMoHaabHOM uucie. JlecsTUuHbIe
' MPUOIMKEHNS UPPALIMOHATIBHBIX YHCE

- CpoiicTBa apu(MeTHYECKMX KBaJIpaTHbIX KOpPHEH U HUX TPUMEHEHHE K
' peoOpa30BaHUIO YMCIOBBIX BBIPAXKEHUH U BEIUUCIIEHUSIM. JleiCTBUTEIbHbIE YK CTIa

1.3 Cremnenb ¢ 1eNBIM MOKa3aTeneM U e€ cBoiicTBa. CTaHaapTHAS 3aMMCh YUCITa
2 AnreOpandecKkre BRIPOKCHHS

2.1 KBanpaTHblii TpEXWIEH, pa3IOKEHHE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEIN

2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO alreOpandeckon Apoou

2.3 CrnoxeHue, BEIMUTAaHUE, YMHOXKEHHUE, JICJICHNE alreOpanvyecKux apooeit

2.4 PanmonansHbIe BRIpaXEHUS U UX MPE0Opa3OBaHKE




3 VYpaBHEHUS U HEPABEHCTBA
3.1 KBanpartHoe ypaBHeHue, hopMyiia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera
3.2 Pemienue ypaBHeHMil, CBOASIUXCS K JIMHEHHBIM U KBaJpaTHBIM
3.3 [Ipocreitmme npoOHO-palMOHATBHBIC YPABHEHUS
I'padmyeckas uHTepIpeTanusl ypaBHEHUI ¢ IBYMsI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX
3.4 YPaBHEHUN C JByMs IEpEeMEHHBIMU. IIpumepsl pelieHus CUCTEM HEIMHEWHBIX
YpaBHEHUH C ABYMS NIEPEMEHHBIMU
35 Pemenne TekcTOBBIX 3a7a4 anreOpandecKuM Crocooom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM TTepeMEHHOM
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIuHeliHble HEpaBEHCTBA C O/IHOM epeMEeHHON
3.10 CucTreMbl TMHEMHBIX HEPABEHCTB C OJIHOM NepeMEHHOMN
4 OyHKIIU
il [Tonsatne ¢ynkumu. OOMacTh ONpeAeNeHHs W MHOXKECTBO 3HAYEHUH (DYHKIUH.
' CrniocoObl 3a1anust PyHKIUN
4.2 I'padux Gpyskiun. YteHre CBOWCTB (GYHKLUH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKIUH, OTPAsKAIONINX peallbHbIE TPOLIECCH
4 @OyHKIMH, OTIUCHIBAIOLINE MPSAMYIO U 00paTHYIO MIPOMOPLUOHAIIbHBIE 3aBUCUMOCTH, UX
. rpaduku
4.5 OyHkuu y =x?% y = x?
4.6 |Lx, y = |[x = OyHKIUH )
4.7 I'paduueckoe pelieHrne ypaBHEHUI U CUCTEM YpaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUSA
1 Hucna u BEIYUCIIEHUSA
. ParyonanpHble yuclia, UppalMOHAIbHBIE YHCIIa, KOHEYHbIE M OCCKOHEYHBIE JECATHYHb
' npobu
MHOXeCTBO [IeHCTBUTENBHBIX YHUCEN, JACHCTBUTEIbHBbIE 4YHCIAa KaK OeCKOHEYHbIe
1.2 JeCATUYHbIe JpoOu. B3auMMHO OJHO3HAYHOE COOTBETCTBHE MEXIYy MHOXXECTBOM
JEWCTBUTEIBHBIX YHCEN U KOOPIUHATHOUN NpsiMoi. CpaBHEHUE IEUCTBUTEIbHBIX YUCET
1.3 ApudmeTndeckne IeCTBHS ¢ JEHCTBUTEILHBIMU YHCIAMU

1C



W3mepenusi, mnpuOMKEHHs, OLEHKU. Pa3mepbl O0OBEKTOB OKpPY)KAIOLIET0 MHpA,

JUITUTENBHOCTh TPOLIECCOB B OKpyxkatomiem Mmupe. [IpubmmxénHoe 3HaueHNE BETUYUHBI,

t4 TOYHOCTh TpuOMKeHus. OkpyrieHue uucen. I[IpuKuAKa M OLEHKAa pPE3yJIbTaTOB
BBIYHCIICHUN
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUs ¢ OAHOU NTEPEMEHHOMN
2.2 JIunelinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIUXCS K IMHEHHBIM
23 KBanpatHoe ypaBHeHue. PemieHre ypaBHEHUH, CBOIALINXCS K KBaJApaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHMs YpaBHEHHMHM TPETbEH M YETBEPTOU
' CTETIEHEN Pa3JI0KEHUEM HAa MHOKUTEIN
2.5 Pemenue 1poOHO-paliMOHAIbHBIX YpaBHEHUIH
2.6 CucrteMbl ypaBHEHHI
2.7 VYpaBHEeHHE ¢ IBYMsI IEPEMEHHBIMH U €T0 rpaduk
2.8 Pemenne cucreM qByX JTMHEHHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU
29 Pemienne cucrem NBYX ypaBHEHHM, OJJHO M3 KOTOPBIX JIMHEMHOE, a JIPyroe — BTOPOU
' CTEIECHU
2.10 I'paduueckas MHTEpIIpETALMs] CUCTEMbI YPaBHEHHH € IByMsI IEPEMEHHBIMU
2.11 Perienue TeKCTOBBIX 3a7a4 aNredpandyeckuM crnocooom
2.12 UucrioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemrenne nMHENHBIX HEPABEHCTB € OJHOW NTEPEMEHHOMN
2.14 Pemenne cucreM TMHENHBIX HEPABEHCTB C OJHON NTEPEMEHHOMN
2.15 KBagparHbie HEpaBeHCTBa
2.16 I'padmueckas nHTEpIpETAIS HEPABEHCTB U CCTEM HEPABEHCTB C ABYMSI IEPEMEHHBIMU
3 OyHKINUU
11 KBagpartuunas ¢ynkuus, e€ rpagux u cBoiicrBa. [lapaGona, KOOpIMHATHI BEPIIUHBI
' napaloJibl, 0Cb CHMMETPHH 1apadoIibl
3.2 I'paduku pynkunit y=kx, y=kx+b u ux cpoiicrsa
33 I'paduku pynkuunit y=k/x, y = x* u ux cBoiicrsa
34 I'paduku pyHKuuMi , 1 X CBONCTBA
4 YucnoBbIe TOCIEN0BATEILHOCTH
il Omnpenenenne u cnocoObl 3aJaHUsl YMCIOBBIX IOCJIENOBaTeNbHOCTEH. 3agaHue
' MOCJIEIOBATEILHOCTH PEKYPPEHTHOM (popmyIioi u hopMysioi n-ro djieHa
42 Apudmernueckas nporpeccus. PopMynbl n-r0 4djieHa apu(PMETHUECKON MPOTrPECcCHH,

CYMMBI ICPBLIX 71 4JICHOB




43 I'eomerpuyeckas mporpeccust. Dopmyiibl 7-ro 4jeHa T'€OMETPUYECKOM IPOrPECCHUH,
' CYMMBI IIEPBBIX 7 YICHOB

a4 N3o0pakeHne 4aeHOB apu(PMETHUECKOM W TE€OMETPHUYECKOM MPOTrpeccuid TOYKaMH Ha
' KOOPJAMHATHOM IUNIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 CioXHbIE TPOIIEHTHI

INPOBEPAEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUMSI OCHOBHOI OBPA30OBATEJIBHON
HPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpedoBaHMs

IIpoBepsiemble TpeGOBaHUSI K NMPeIMETHBIM pPe3yIbTaTaM 0CBOEHHS
OCHOBHOW 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs
Ha ocHoBe PI'OC
YMeHne onepupoBath MOHATHSIMH: MHOXKECTBO, IIOJMHOXECTBO, OTEPAIH HaJ
MHOKECTBaMH; YMEHHE OIIEPUPOBATH TOHATUSAMU: Tpad), CBA3HEIN rpad, nepeBo,
LUK, IPUMEHATH UX NPU PELICHUH 33/1a4; YMEHHE UCTIOIb30BaTh rpaguueckoe
MMpEACTABJICHUEC MHOXKCCTB JIs1 OITMCAaHUS PEAJIbHBIX ITPOUCCCOB U ﬂBJ'ICHPIﬁ, npu

pElIeHnH 3a71a4 U3 APYTUX y4eOHbIX TPEeIMETOB

YMeHHne omnepupoBaTh IOHATUSMH: OINPEICICHHE, AaKCHOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHHUE PACIO3HABAaTh WCTHUHHBIE U JIOXKHBIE BBICKA3bIBAHUSA,
MIPUBOAUTH PUMEPBI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3BIBAHMS M OTPHUIIAHMS

BBICKA3bIBaHUM

YMeHne omnepupoBaTh MOHATHUSMU: HATypallbHOE YHCIO, MPOCTOE M COCTABHOK
YHUCJIO, JETMMOCTh HATYpPaJbHBIX YMCEJ, MPU3HAKU JEIUMOCTHU, IEJI0€ YHCIIO,
MOJYJb 4YHCIia, OOBIKHOBEHHAs OpoOb U JAecATUYHas OpoOb, CTaHAAPTHBIA BHJ
YHUCJIa, PAIMOHAIILHOE YHCIO, HWPPAIMOHAIBHOE YHCTO0, apu(MEeTHUECKHit
KBaJIpATHBI KOPEHb; YMEHHUE BBITIONHATH JIEHCTBUS C YHCIAMH, CPaBHUBATh U
YIOPSIOYMBATh YWCJIA, NPEICTABIATh YHCIA HAa KOOPAWHATHOW TMPSIMOI,

OKpYTJIATH YHCJia, YMCHHC CJIATh IIPUKUAKY U OLICHKY pC3yJibTaTa BBIUHCIICHUI

YMeHue onepupoBaTh HOHATHSAMM: CTENEHb C LEJIbIM  [OKas3aTeseM,
apumeTnyecKkuil KBaJpaTHBI KOpPEHb, MHOIOWIEH, ajiredpanyeckas IpoOb,
TOKIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTENEHH OOJbllIe €AUHUIIBI;
YMEHHE BBINOJIHATH pacy€Thl M0 (hopMyIiaM, IpeoOpazoBaHUs LEbIX, TPOOHO-

palMOHATIBHBIX BEIPAXKEHUH U BBIPAXKEHUH ¢ KOPHIMHM, PAa3JI0KEHUE MHOTOUJICHA
Ha MHOXKHTEITH, B TOM YHCIIE C UCTIOJIF30BaHUEM (OPMYJT pa3HOCTH KBA/IPaTOB U

KBaJpara CyMMBbI U Pa3HOCTHU




YMeHue onepupoBaTh NOHATUSMHU: YHUCIOBOE PABEHCTBO, YPAaBHEHUE C OJHOU
MEPEMEHHOI, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOI; yMeHue
pemars JMHEHHBIE U KBaJApaTHbIE YpaBHEHMs, JApOOHO-pallOHAJIbHbIE
YpaBHEHHUS C OJHON NEPEMEHHOM, CHUCTEeMbl IBYX JHMHEWHBIX YpaBHEHUH,
JTMHEWHBIE HEPAaBEeHCTBA M UX CUCTEMBI, KBaJpaTHbIE U APOOHO-pAlIOHAIEHBIC

HEPaBEHCTBA C OJITHOM MMEPEeMEHHOM, B TOM YHMCJIE TP PEIICHUH 3324 U3 JPYTHX
IIPEIMETOB W TMPaKTUYECKMX 3a7ay; YMEHHUE HCIOJb30BaTh KOOPIMHATHYIO
MPSIMYIO U KOOPAMHATHYIO TUIOCKOCTb JIIsl U300paXKEHUs pelIeHU ypaBHEHUH,

HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GYHKINHU, HYTU QYHKLIUH,
NPOMEXYTKH 3HAKOMOCTOSHCTBA, ITIPOMEXKYTKHM BO3pAacCTaHus, yOBIBaHWS,
HanOoJpIIee M HaWMEHbIIEe 3HAYCHUS (YHKIUH, yMEHHE OIEepPUPOBATH
HOHATHAMHU: TIPSMast TPOIIOPIHOHATIBLHOCTD, TMHEIHAS QYHKIHS, KBaIpaTHIHAS

¢byHKIMs, oOpaTHas MPONOPLUHOHATIBHOCTE, Mapabona, Tumepoosa; yMeHHUeE
cTpouTh rpaduku HyHKIHIA, HCTIOTB30BaTh TPadUKH sl OTIPEICITICHNSI CBOWCTB

MPOLIECCOB M 3aBUCUMOCTEH, [UIs PEIIeHHS 33/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB
U peajbHOM JKU3HW, yMEHHE BBIpaXaTh (HOpMyJaMH 3aBHCUMOCTH MEXIY

BCINYHNHaAMH

YMeHue onepupoBaTh HMOHATHSAMM: MOCJIEIOBATEIBHOCTh, apudMeTHuecKas U
reoMeTpuyecKas MIPOrpeccui; yMEHHE UCIIOJIb30BaTh CBOIicTBa
nocse10BaTeNbHOCTEN, (POPMYJIIBI CyMMBI U OOILETO YjeHa NP pelIeHUH 3a/1a4,

B TOM YHMCJIC 3a/1a4 U3 APYTrux y‘-I€6HBIX npeaAMETOB U peanLHoﬁ KU3HU

YMeHue pemats 3ajauy pa3HbIX TUIOB (B TOM YMCJIE HA MIPOLEHTHI, JOJIH U 4acTH
IBMKEHHE, paboTy, IIEHy TOBApOB U CTOMMOCTH IOKYTIOK M YCIIYT, HAJIOTH, 33/1a4H
n3 o0jacTu ympaBieHHs] JMYHBIMM W CEMEWHbIMM (PUHAaHCAMH); yMEHHE
COCTaBJIATh BBIPAKEHUS, YPABHEHUs, HEPABEHCTBA M CUCTEMBI IO YCJIOBHIO
3aJjauu, UCCIEN0BaTh IOJIYYEHHOE PEIIEHUE U OLIEHHWBATh IPABJIONOJ00HOCTh

IMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue omnepupoBaTh MOHATHAMU: (UTrypa, TOUYKa, OTPE30K, MpsMmas, JIyd,
JIOMaHas, Yroj, MHOTOYIOJbHHK, TPEYrOJbHUK, paBHOOCAPEHHBIH U
PaBHOCTOPOHHHMI TpPEyTrOJILHUKH, MPSMOYIOJbHBIA TPEYrOJbHUK, MEINaHa,
OucceKTpuca U BBICOTA TPEYrOJbHHUKA, YETHIPEXYTOJIBHUK, MapauleIorpaMM,

pOMO, TPSAMOYTOJIBHUK, KBaJIpaT, TPamelys; OKPYKHOCTb, KpYr, KacaTeJbHas;
3HaKOMCTBO C IIPOCTPAHCTBEHHBIMHU (PUTypaMU; yMEHHE pelliaTh 3a7auu, B TOM

qyclie U3 MOBCEAHEBHON J>KU3HM, Ha HAXOXACHHUE T'€OMETPUUYECKUX BEIMUYUH (

MIPUMEHEHHUEM M3YUYEHHBIX CBOMCTB (puryp u paxToB

»
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11
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13
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YMeHue  omepupoBaTh  MOHSATHSAMHU:  PaBEHCTBO  (uryp,  paBeHCTBO
TPEYrOJIbHUKOB; NapalIEIbHOCTD U NIEPIEHANKYISIPHOCTD NPSMBIX, YTOJ MEKIY
NPSMBIMH, TIEPICHIUKYJIISAP, HAKIIOHHAS, POEKLIUs, 110100ue Guryp, nogo0HbIe

TPEYrOJbHUKH, CHMMETPUS OTHOCHTEIBHO TOYKM W NPAMOH; YMEHHUE
pacro3HaBaTh PaBEHCTBO, CUMMETPHIO U mojpobue (uryp, mapauieabHOCTh U

MEPIEHIUKYISIPHOCTD MPSIMBIX B OKPY>KAIOLIEM MUPE

YMeHue omnepupoBaTh MOHATUSMU: JAJUHA, PACCTOSIHHE, Yrojl (BEIWYMHA YIJia
CHUHYC M KOCHHYC yTJIa TPEYTroJIbHUKA), IJIOIIA/[b; YMEHUE OLICHUBATH Pa3Mephbl
MPEeIMETOB U OOBEKTOB B OKPY)KAIOIIEM MHpE; YMEHHE MPUMEHSTH (POopMyib
nepuMeTpa U IUIOLAAM MHOTOYTOJIbHUKOB, JIIMHBI OKPY>KHOCTH M ILIOIIAIU
Kpyra, oObemMa MpPSIMOYTOJBHOTO TMapaijielienuneaa; yMEeHHe MPUMEHITh
MPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJIbHUKA
teopemy Iludaropa, TpuroHoMeTrpuueckue COOTHOILICHHS ISl BBIYHCICHUS

JUTUH, PACCTOSTHUM, TUTOIIaeH

YMmenune u300paxkaTh MIOCKUE GUTYPHI K UX KOMOWHAINH, IPOCTPAHCTBEHHBIE
Gurypsl oT pyKkH, C HOMOIIBIO0 YEPTEKHBIX WHCTPYMEHTOB M AIIEKTPOHHBIX

CpCACTB 10 TCKCTOBOMY UJIKM CUMBOJIbBHOMY OIIMCAHUIO

YMeHue OnepupoBaTb MNOHATUAMHU: IPAMOYIOJIbHAA CHCTEMA KOOPJAWHAT,
KOOpAWHAThI TOYKH, BEKTOP, CyMMa BEKTOPOB, ITPOMU3BCACHUC BEKTOPA HA YUCIIO,
CKaJIIpHOC TIMPOU3BCACHUC BCKTOPOB; YMCHHUC MHCIIOJIb30BATh BCKTOPBI U
KOOpAUHATBI IJid MOPCACTABJICHHUA HJAaHHBIX W PCHICHUA 3aJad, B TOM 4YUCIC U

APpYyrux y‘-IC6HLIX npeaMCETOB U peanLHoﬁ JKHU3HHU

YMeHue onepupoBaTh MOHATUSAMHU: CTOJOWKOBBIE M KpPYTrOBBIE JHArpaMMBI,
TaONUIIBI, CpelHee apuPMeTHIecKoe, MeauaHa, HanOobliee M HAaNMEHBIIEe
3HA4YEHUS, pa3Max YUCIOBOT0 Ha0Opa; yMEHUE U3BIIEKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh MH(POpPMALIUIO, TPEACTABIECHHYI0 B Tal0iauIax ©W Ha
JUarpaMMax, OTpa)Karolllyl0 CBOMCTBA U XapaKTEPUCTUKU PEAIbHBIX MPOLECCOB

n HBJ’ICHHﬁ; YMCHHE pacCliO3HaABATbh USMCHYUBEIC BEJIMUYWHBI B OKPYKAIOIIEM MUPEC

15

YMeHnue  onepupoBaTh  MOHATHSMH:  CIOy4dallHBIA  ONBIT  (CIIy4aiHbIN
OKCIIEPUMEHT), SJIEMEHTApHOE COOBITHE (DIEMEHTApHBIA HMCXOJ) CIy4YailHOrO
OMbITa, Ciy4yailHoe CcoObITHE, BEPOATHOCTb COOBITHS; YMEHHE HaXOAWUTh
BEPOSTHOCTH  CIIyYalHBIX COOBITHMI B ONBITAX C PaBHOBO3MOXKHBIMHU
JJIEMEHTAapHBIMU  COOBITUAMH;  YMEHHME  peliaTh  3aJaud  METOJIOM
OpPraHU30BaHHOTO MEpedopa U ¢ UCTIOIb30BAHUEM IPABUIIA YMHOXKEHUS; YMEHHE

OLICHHBATh BEPOATHOCTU pEaJbHBIX COOBITUI W SBJIEHM, MOHHUMATH POJIb

MPAKTUYCCKU JOCTOBCPHBIX U MAJIOBEPOSATHBIX COOBITHI B OKpYy?Karomem MHUpe u

4

M



B JKHU3HHM, 3HAKOMCTBO C IIOHATHCM HC3aBHCHMBIX CO6BITI/II>'I; 3HaKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €ro POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BbIOMpaTh MOAXOMSIIMA HW3YyYCHHBIH METOJA IS PEIICHUS 3ajayH,
MIPUBOAUTH IIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE U KU3HU,

pacro3HaBaTh TPOSBIIEHHE 3aKOHOB MATEMAaTHKH B HCKYCCTBE, OIHMCHIBATH
OTAOCJIIBHBIC BBbBIAAOIIUCCA pGSyJIbTaTLI, HOJIy‘-ICHHBIC B XO0IC pa3BI/ITI/I$I
MaTEeMAaTHKHU KaK HayKH, IPUBOUTH TPUMEPHI MATEMAaTUUECKUX OTKPBITUHA U UX

aBTOPOB B OT€YECTBEHHON U BCEMUPHOU UCTOPUU

HEPEYEHD JJIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA OI'D 11O

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yucna u BBIYUCICHUS

1.1 Harypanbnsle u nensie yncia. [Ipu3Haku 1eIMMOCTH LENIbIX YUCET

1.2 OOBIKHOBEHHBIE U JECSTUYHbIE JPOOH, MPOLEHTHI, 0ECKOHEUHbIE IEPUOJUUECKUE TpoOU

1.3 Pammonanbheie uncna. ApupmMeTndecKkre ornepannu ¢ paluoHaIbHBIMHA YHCIaMU

1.4 JeiicTBuTenbHBIE YnCa. ApHPMETHIECKHAE OTIEPAITUH C ACHCTBUTEIHHBIMH YHCIAMH

s [TpubnuxE€HHBIE BBIYMCICHUS, MpaBUIa OKPYIJICHUS, NMPUKHUIKA M OLEHKA pe3yJbTara
. BBIYMCIICHUI
2 Anrebpanueckue BbIpaKEHUS

2.1 bykBeHHbIe BbIpaskeHUs (BBIPAXKEHUS C TIEPEMEHHBIMU)

55 Crenenp ¢ nenbiM nokasareneMm. CTeneHb ¢ pallMOHAJIBHBIM IOKa3zareiaeMm. (CBoMcCTBa
' CTENEeHU

23 MHorounenst

24 Anrebpanueckas 1pooOb

) s ApudmeTnueckuii KOpeHb HATypaJlbHOW cTeneHu. JlelcTBus ¢ apudMeTUYEeCKUMH
' KOPHSIMHM HaTypaJbHOM CTETIEHU
3 VYpaBHEHHUsI 1 HEPABEHCTBA

3.1 Llenbie u 1poOHO-paniMOHaIbHBIE YpaBHEHUs. CHCTEMbI U COBOKYITHOCTH YpaBHEHUH

3.2 Lensie u qpoOHO-paImoHaNbHBIC HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB

3.3 Penrenue TeKCTOBEIX 3a1a4
4 YucnoBble OCIE10BATEIIBHOCTH

4.1 ITocaenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs ITOCJIEA0BATEILHOCTEN




4.2 Apudmernueckas 1 reomeTpuueckas nporpeccu. @opmyia CIOKHBIX MPOLECHTOB
5 DyHKINH
Oynkuus, crnocoObl 3amanus pyHknuu. I'padpuk ¢ynkumu. O6macTb ompeneneHus u
5 MHOXecTBO 3HaueHuil ¢yHkuuu. Hymm ¢yHkumu. ITpomexyTku 3HAKONOCTOSIHCTBA.
o [TpomMeXyTKM MOHOTOHHOCTM (YHKIMH. MakcuMymMbl ¥ MHHUMYMbI  (QYHKLHH.
Haubosnpiiee n HanmeHblee 3Ha4eHUE (PYHKIINU Ha IPOMEKYTKE
6 Koopaunatel Ha psIMOM U TNIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOpIMHATHI Ha MNIOCKOCTU
7 I'eomeTpus
7.1 ['eomeTpuyeckue GUrypbl 1 UX CBOHCTBA
7.2 TpeyronbHUK
7.3 MHOroyronsHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 H3mepenne reoMeTpudecKux BEJIMUYUH
7.6 BekTops! Ha mImockoCcTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 Komb6unaropuxka
8.4 MHosxecTBa
8.5 I'pads




YYEBHO-METO/JUYECKOE OBECIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI U1 YYEHUKA

* Marematuka. Anredpa: 7-# kiacc: 0a30BbId ypOBEHb: y4eOHHK; 15-¢ wu3maHme,
nepepabdotanHoe, 7 kiacc/ MakaporueB FO.H., Munatok H.I'., HemkoB K.M. u nap.; non
penakuuei TensikoBekoro C.A., AkunonepHoe o6miectBo «M3narensctBo «lIpocBeienue»

* Marematuka. Anrebpa: 8- kiacc: 0a30BbIi ypoOBEeHb: y4eOHUK; 16-¢ wu3maHue,
nepepaborannoe, 8 kmacc/ MakaperueB FO.H., Munmiok H.I'., Hemkos K.W. u ap.; mox
penaknuei TenskoBckoro C.A., AknmonepHoe o6mectBo «M3marensctBo «lIpocBemenne

* Anrebpa, 9 wmacc/ Mep3nsk A.l'., Ilomonckuit B.b., Sxup M.C.; mon penakiuei
[Togonwsckoro B.E., O01iecTBO ¢ OrpaHMuY€HHON OTBETCTBEHHOCTHIO M31aTeNbCKU LIEHTP
«BEHTAHA-I'PA®»; Axkuronepnoe obmiectBo «M3narensctBo «lIpocBeienne»
METOJIUYECKUE MATEPUAJIBI IJI51 YUUTEJIA

* JlocTikeHue MeETaNpeIMETHBIX pPE3yJdbTaTOB B paMKax M3y4YEHUS MPEIMETOB
MaTeMaTH4eCcKOoro 0J10Ka (OCHOBHOE 001ee 00pa30BaHKE) : METOAMIECCKHUE PEKOMEHIAITIN
/J1. O. Pocnoga, E. E. Anekceesa, E. B. by1iko ; mox pen. JI. O. Pocnosoii. — M. : ®I'BHY
«VHCTUTYT CTpaTeruu pa3BUTHUs 0Opa30BaHUS)

e CucreMa OIICHKM JOCTHIXKEHUU IUIAHUPYEMBIX MPEAMETHBIX Pe3yJbTaTOB OCBOCHHS
y4yebHoro npeamera «MaremaTtukay: metoandeckue pekomenaanuu / [JI.O.Pocnosa, E. E.
AnekceeBa, E. B. byuko]; Ilon pemakumein JI. O. Pocnooit. —M.: ®I'BHY «HCcTHTYT
CTpaTeruu pa3BUTHs 0OpPa30BaAHUD)

* MeToanueckue peKoMeHJaluu Mo (HOPMUPOBAHUIO (DYHKIMOHATBHOW T'PAMOTHOCTH
oOydaromuxcst 5-9 Ki1accoB C HCIOJIb30BAHMEM OTKPBITOrOo OaHKa 3aJaHuil Ha LU(pOBOU
m1aTdopMe 1o MIECTH HAMPaBICHUSIM (YHKIIMOHATHHOU IPAMOTHOCTH B y4eOHOM TpoIiiecce

U JUIS TIPOBEICHUS BHYTPHUIIKOJIBHOTO MOHUTOpPUHTA (HOpMUpOBaHHS (PYHKIIMOHAIBHON



rpamoTHOCTH oOy4aromnuxcs / moj pen. I'. C. Kopanepoit. M: ®I'BHY «ucTuTyT cTpaTerun
pasutus oopazoBanust PAO»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://myschool.edu.ru/
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