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IHHOACHUTEJBHASA 3AIINCKA

Anrebpa SBISICTCS OJMHWM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa30BaHUS:
OHa O0ECIeUrBaeT M3Yy4YCHUE APYIUX JUCHUIUINH, KaK €CTECTBEHHO-HAYYHOIrO, TaK W
T'YMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAUMO ISl MPOJOJIKEHHST 00pa30BaHMs U B
MOBCEAHEBHON ku3HU. Pa3BuTe y oOydarommxcss Hay4YHBIX MPEACTaBICHUN O
MPOMCXOKICHUH W CYIIHOCTH anreOpandeckux aOCTpakiuii, crmocode OTpakeHUs
MaTeMaTUYECKOW HAyKOW SIBJIECHHWM UM TMPOLECCOB B MNpUPOAE U OOIIECTBE, POJIHU
MaTeMaTUYECKOr0 MOJICIMPOBAaHMSI B HAYYHOM MO3HAHUU M B MPAKTUKE CHOCOOCTBYET
(bOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KA4YE€CTB MBINUICHUS, HEOOXOIAUMBIX s
ajanTalyl B COBPEMEHHOM HHM(poBoM oOmiecTBe. M3ydenune anreOpsl obOecrieunBaeT
pa3BUTHE yMEHUS HaOII0aaTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBINIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JNEUCTBUA U BBIBOJBI, (QopMynupoBaTh yTBepkIeHUs. OcBOeHHE Kypca anreOpsl
o0ecreynBaeT pa3BUTUE JIOTUYECKOTO MBINIJICHUSI OOYYalOIIUXCS: OHU HCHOJIB3YIOT
JNEAYKTUBHbIE M WHIYKTUBHBIE pPACCyXKIeHHUs, OOOOIIEHHEe U KOHKPETH3aIHUIO,
aOcTtparupoBanue u aHamoruro. OO0ydeHre anredpe mpeanoyiaracT 3HAYUTEIbHBIN 00bEM
CaMOCTOSITENIbHOM JEATEIbHOCTH OO0YYarolIuXcsl, TMO3TOMY CaMOCTOSATEIIBHOE pPElIeHUE
3a/1ay SBJISIETCS peann3anuei AesTeIbHOCTHOTO MIPUHITUIIA O0YyUYEeHHUS.

B crpykType mporpammbl yueOHOro Kypca «AmnreOpa» [Jsi OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJIEP>KATEIIbHO-METOIuUECKue JTUHUU: «YHucna
U BBIYUCICHUS», «AJTeOpaudyeckKue BBIPAKCHUS», «YPaBHEHHSI UM HEPABEHCTBAY,
«Dynkum». Kaxnas u3 3TUX COAEPKATEIBHO-METOJAUYECKUX JIMHUM pPAa3BUBACTCA Ha
OPOTSHDKEHUU TPEX JIET U3Y4YEHUs Kypca, B3aUMOJCWUCTBYS C APYTMMHU €ro JMHUsIMU. B
X0Jle U3y4YeHHUs Y4eOHOro Kypca OOyHaroIIMMCS MPUXOIUTCS JIOTMYECKH pPaCCyXAaTh,
HCITOJTh30BaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK. B CBS3M ¢ 3TUM B IporpamMmy y4eOHOTO
Kypca «AnreOpay» BKIIOYCHBI HEKOTOPHIE OCHOBBI JIOTHKH, TPEICTABICHHBIE BO BCEX
OCHOBHBIX pazlielax MaTeMaTU4YecKOro oOpa3oBaHMsI W CHOCOOCTBYIOIIME OBJIAJCHUIO
O0OyYaroIIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTeMaThyeckoro sizbika. CoaepikarenbHON U
CTPYKTYPHOM  OCOOEHHOCTBIO  y4eOHOro  Kypca  «Aunrebpa»  gBISIETCS  €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nmuHUA «YUuciia U BBIUMCIEHUS CIYKUT OCHOBOM ISl NAIBHEWILIETO
U3YYCHUS] MaTEeMaTHKH, CIOCOOCTBYET PpAa3BUTHUIO Yy OOYYalOMUXCA JIOTUYECKOTO
MBIIIJICHUSI, (OPMUPOBAHUIO YMEHHsS TOJIb30BAThCA  QJITOPUTMAMH, a  TaKKe
MPUOOPETECHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOIWUMBIX [JIsi TTOBCEIHECBHOW JKHU3HHU.
Pa3BuTre TOHATHS O 4YWCIe HAa yYpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS CBSI3aHO C
parMOHANBPHBIMA W HPPAMOHAILHBIMU YHCIaMH, (OPMUPOBAHUEM TIPEICTABICHUNA O
NEUCTBUTEIBLHOM YHCIE. 3aBEPIICHHE OCBOEHUS YHMCIOBOW JIMHUU OTHECEHO K CPEIHEMY
o01eMy 00pa30BaHHUIO.



ConepxaHue ABYX aireOpanueckux JHHUN — «AjreOpandeckue BBIPAXKEHUS» U
«YpaBHEHHSI W HEPABEHCTBa» CIOCOOCTBYEeT (OPMHUPOBAHUIO Yy OOydaroIIMXcs
MaTEMaTUYECKOTo armapara, He00X0JMMOTO JUIsl pelIeHUs 3a/1ad MaTEMATUKHU, CMEKHBIX
MPEAMETOB W TPAKTUKO-OPUECHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 00IIeTro
oOpa3oBaHUsI Y4eOHBI MaTepuall TPYIIHUPYETCS BOKPYT PalMOHAJIBHBIX BBIPAKEHUMU.
AnreOpa JEMOHCTpUpYET 3HAUY€HHE MaTeMaTHUKU KakK s3blKa IS TOCTPOCHHUS
MaTeMaTUYECKUX MOJIENICH, OMMCAHUS MPOLECCOB U SIBIICHUM peallbHOro Mupa. B 3amaun
o0yueHust airedpe BXOAAT TaKKe JalibHEHIIee pa3BUTHE aITOPUTMUUECKOTO MBIIUICHUS,
HEOOXOJIUMOTO0, B YAaCTHOCTH, JJIsI OCBOEHUS Kypca HUH(POpPMATUKH, U OBJAJCHUE
HaBBIKAMHM  JEAYKTHBHBIX  paccyxaeHuil. I[IpeoOpazoBaHne CHMBOJBHBIX  (HopMm
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEN K MaTeMaTU4YE€CKOMY TBOPUYECTBY.

Conepxanue (PyHKIMOHAIBHO-TpaQUUECKON JIMHUM HAIEJeHO Ha MOJyYeHUe
0oOyYaromMUMuUCA 3HaHUN O (PYHKIUSIX Kak BaKHEHIIEH MaTeMaTHUYeCKOW MOJEnu st
OMMUCAaHUSI U UCCIEIOBAaHUS Pa3sHOOOPA3HBIX MPOILIECCOB W SIBJICHUW B TPUPOJE U
obOmectBe. M3yueHue matepuana CrocoOCTBYET Pa3BUTHIO Yy OOYYaIOIIMXCS YMEHHUS
UCIIOJIb30BaTh PAa3IMYHbIE BBIPA3UTENIbHBIE CPEIACTBA A3bIKA MATEMATHUKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, rpapuiecKrue, BHOCUT BKJIaJl B (OPMUpOBAHUE MPEACTABICHUN O pOJIU
MaTeMaTUKHU B PA3BUTUU UBWIN3ALNHI U KYJIbTYPHI.

CornacHo yueOHOMY miaHy B 7—9 kiaccax u3ydaercs yueOHBIH Kypc «Aunredpay,
KOTOPBIM  BKIIIOYAET CJEAYIOIIME OCHOBHBIE pa3fensl cojepxkaHus: «Yucma wu
BBIUHMCIICHUS», «ANTeOpandeckue BbIpAXECHHUS», «YpaBHEHUS UM  HEPABEHCTBAy,
«DyHKIHNY.

Ha usydenue yuebHOro Kypca «Anredpa» orBogutcs 306 vacos: B 7 kiacce — 102
yaca (3 gaca B Heaemo), B 8 kinacce — 102 gaca (3 gaca B Heaeno), B 9 knacce — 102 gaca
(3 gaca B Hezeno).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucsa 1 BbIYUCICHUSA

HpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO0]T OT OJHOM (POPMBI 3anTMcH IpoOei K
npyrou. IloHsATHME panMOHAIBHOTO 4YHCHA, 3alUCh, CPABHEHHE, YIOPSAIOYMBAHME
palMOHANBHBIX 4YHCeNl. ApudmeTHuecKkue ACHUCTBUS C palUOHAIbHBIMH YHCIIAMHU.
Pemenue 3a1a4y u3 peaabHON MPAKTUKY HAa YaCTH, HA APOOU.

CreneHp C HaTypaJbHbIM [IOKa3aTeleM: OIpejAesieHue, IpeoOpa3oBaHUe
BBIPDAKEHHI HAa OCHOBE ONpENENeHUs, 3amuch O0dbImMX yucen. [IpomneHTsl, 3amuch
MPOLIEHTOB B BHJE ApoOM W ApoOM B BUAE NPOILEHTOB. Tpu OCHOBHBIE 3ajadyd Ha
IPOLIEHTHI, pELIEHUE 33]a4 U3 PEAJIbHON IPAKTUKH.

[IpuMeHeHre NPU3HAKOB JEIMMOCTH, PA3JI0KEHWE HAa MHOYKUTEIN HATypaJbHBIX
YHCEJL.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi ¥ oOpaTHasi IPOMOPLIMOHATILHOCTH.

AJiredpanyecKkue BbIPpaKeHUs

IlepeMeHHBIE, YHMCIOBOE 3HAYEHUE BBIPAXKEHUSA C IEepeMeHHOMN. JlomycTuMmble
3HAYEHHs INEepeMeHHbIX. [IpencraBiieHHe 3aBUCUMOCTH MEXIy BEIUYMHAMU B BUJE
dbopmynbl. Berancnenuss mo ¢opmynam. Ilpeobpa3oBanne OyKBEHHBIX BBIPAKEHU,
TOXJIECTBEHHO PaBHBIE BBIPAXKEHMsI, TpaBuia NMpeoOpa3oBaHMsl CyMM M MPOU3BEICHUM,
MpaBUIIa PACKPHITHS CKOOOK M MPUBEJCHUS MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl n MHorowieHsl. CreneHb MHorousneHa. CrokeHHE, BBIYMTAHME,
YMHOXXE€HHE MHOTOWIECHOB. DOpPMyJIBI COKPAIIEHHOTO YMHOKEHUS: KBagpaT CyMMBbI U
KkBagpaT paszHocTH. DopMyna pa3HOCTH KBaaparoB. Pa3nokeHMe MHOrOYIECHOB Ha
MHOKHTEIIN.

YpaBHeHMs M HEPABEHCTBA

VYpaBHeHHE, KOpEHb ypaBHEHHMs, MpaBuja MpeoOpa3oBaHUs  ypaBHEHUS,
PABHOCHJIBHOCTb YPABHEHU.

JIuHelHOE ypaBHEHUE C OJHOM ITIEPEMEHHOM, YMCIIO KOPHEW JIMHENHOTO YPAaBHEHUS,
pelIeHUe JIMHEWHBIX YypaBHEHHMHA. COCTaBIICHME YPaBHEHUN II0 YCJIOBHUIO 3aJayH.
Pemenne TeKCTOBBIX 3a7a4 ¢ TOMOIIBIO YPaBHEHHUH.

JluneiiHoe ypaBHEHHE C IBYyMsI MepeMeHHbIMH U ero rpaduk. Cucrema aBYX
JUHEHHBIX YpaBHEHUHN C ABYMSI NIEpEMEHHBIMU. Perienre cucteM ypaBHEHHI CIIOcOOOM
ITOACTAaHOBKU. [[puMepsI pelenns TEKCTOBBIX 3a/1a4 € IIOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKUNHA

KoopanHara Touky Ha npssMoid. UHCIIOBbIE MPOMEXYTKHU. PaccTosiHME MEX Ty IBYMSI
TOYKAMH KOOPJAUHATHOU MPSIMOM.

[IpssmoyrombHas cuctema koopauHat, ocu Ox u Oy. AGciucca U OpJIMHATA TOYKH
Ha KOOpAMHATHOM muiockocTH. Ilpumepsl rpadukoB, 3anaHHbIX (opmynamu. UteHue



rpadgukoB peanbHbIX 3aBUcUMOcTed. [lonsitue dynkuuu. I'padux dbynkumuu. CroiicTBa
bynkumii. Jluneitnas ¢ynkuus, e€ rpaduk. I'padux ¢ynkunum y = [x|. 'paduyeckoe
pELICHUE JUHEUHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.

8 KUIIACC

Yucaa 1 BIYUCICHUSA

KBanpathslii kopeHb u3 uncina. [lonstue o0 uppannoHaibHOM yucie. [lecsaTuunble
npuOIMKEHUST UppalMOHANBHBIX uncell. CBONCTBA apU(PMETHYECKUX KBaJIPATHBIX
KOpHEH U UX NPUMEHEHHE K MPeoOpa30BAHUIO YUCIIOBBIX BBIPAXKEHUN W BBIYUCICHHSIM.
JlecTBUTENBHBIC YUCIIA.

CrerneHsb ¢ 1EJIbIM MOKa3aTesieM U €€ cBoicTtBa. CTaHgapTHAS 3aMUCh YKCIa.

AnreOpandeckue BhIpaKeHUSIAJredpandyeckue BbIpasKeHus

KBagpaTHbIil TpEXUsEH, pa3noKeHUEe KBaAPATHOrO TPEXUJIEHA HA MHOKUTEIIH.

Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anredpanueckoil apodu. CroxeHue,
BBIUMTAaHUE, YMHOXKEHHUE, JIeJIeHUE alreOpandeckux apooeil. ParmonanbHble BeIpaKeHUs
U UX MpeoOpa3oBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (QopMyna KOpHEH KBaapaTHOro ypaBHEHUs. Teopema
Buera. Pemienne ypaBHEHUWN, CBOISIIMXCS K JMHEWHBIM M KBaapaTHbIM. [Ipocrenmme
IpOOHO-pallMOHANIbHBIE YPAaBHEHUS.

['paduueckass uHTEpHpeTalvsi ypaBHEHUN C JBYMs MEPEMEHHBIMU M CHCTEM
JMHEWHBIX YPAaBHEHUU C IByMs NEPEMEHHBIMU. [IpriMepsl pelieHns: CUCTEM HETUHEWHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMH.

Pemmenne TeKCTOBBIX 33724 aNredpanyecKuM CriocoooM.

HucnoBble HEPAaBEHCTBA M HMX CBOWCTBA. HepaBEeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM NepeMeHHOU. CrucTeMbl
JIMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

OyHKIMNPYHKIMA

[Tonstue ¢ynkuuu. OO6nacTe ONpeneseHUs U MHOXKECTBO 3HaYeHU (QyHKUHUU.
CnocoObl 3a1aHus PyHKIUH.

I'paduk ¢pynkiuu. Yrenue cBoicTB Qpynkunu no e€ rpaduky. [Ipumeps: rpaduxos
GbyHKIU, OTpaXKaroX peaqbHbIC MPOIECCHI.

OyHKIMH, OMUCHIBAIOIINE TPSIMYIO U 00paTHYIO MPOTOPIIMOHATBHBIE 3aBHCUMOCTH,
nx rpaduku. yskun y = x2, y = x3, y = \x, y=|x|. ['padudeckoe peleHne ypaBHeHHit
U CUCTEM YPAaBHEHUM.

9 KUIIACC

Yuciaa 1 BLIYUCTIEHUS
PaHI/IOHaHBHBIC quciia, HUpPpPpaAlUOHAJIBHBIC 4YHUCIIAd, KOHCYHBIC U OCCKOHEYHEBIC
ACCATHUYHBIC I[pO6I/I. MHOX€ECTBO IICﬁCTBHTGJ'II)HI)IX YHuCCl, I[CI\/'ICTBI/ITGJ'IBHBIG qHucCila KakK



OeCKOHEUHbIE JecATUYHbIE JApoOu. B3aMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOYECTBOM JI€UCTBUTEIIBHBIX YUCE U KOOPAUHATHOU IPSAMOM.

CpaBHeHHe  JCHCTBUTENBHBIX  uuced,  apudmernyeckue  JEHUCTBUS  C
JNEUCTBUTEIBHBIMU YUCIIaAMU.

Pa3smepsl OOBEKTOB  OKpYXarlOLWIEro MHpA, JJIUTEIBHOCTh  IPOLECCOB B
OKpY’KaroILeM MUDE.

[TpuOnmxk€HHOE 3HAa4YEHHE BEJIMYMHBL, TOYHOCTh NpUOIKEeHUs. OKpyTrieHue
yucen. [ Ipuknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneniHOe ypaBHEHME. Pemenne ypaBHEHUM, CBOASAIIUXCS K JIMHEWUHBIM.

KBagpatHoe ypaBHeHHe. PerieHue ypaBHEHHH, CBOJALIMXCS K KBaJApPaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepbl pelieHUsT ypaBHEHHUM TpPETbEH M UYETBEPTOU
CTETIEHEN PAa3JI0)KEHNEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHANIBHBIX ypaBHEHUW. PelieHne TEKCTOBBIX —3a1ay
anredpanyeckuM METOA0M.

VYpaBHeHHE ¢ JByMs NEpEeMEHHbIMM U ero rpaduk. PemieHue cucrem [ByX
JIMHEWHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU. Pemenue cucreM IByX YpaBHEHUH, OHO
U3 KOTOpPBIX JIMHEHHOE, a Japyroe — BTOpoil cremeHu. ['padudeckass WHTEpIpeTaLHS
CUCTEMBI YPABHEHUM C IBYMS ITIEPEMEHHBIMM.

Pemennie TeKCTOBBIX 3a71a4 aIre0OpanyecKuM crocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IepeMEHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OAHOUN mepeMeHHoW. KBaapartHbie HepaBeHCTBA. [ paduueckas
MHTEPIIPETALMs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMH.

OyHKIMNPYHKIMA

KBanpartuunas ¢ynkuus, e€ rpaguk u coiicra. [lapabona, KoopauHATHl BEPILINHBI
napaboJibl, OCh CHMMETPUH NapadoJIbI.

Ipadukn byskmmit: y = kx, y=kx + b, y =k/x, y =x3, y = Vx, y = [x| , u nx
CBOKCTBA.

Yucnosele nociie10BaTeIbHOCTH YHCI0BbIE NTOCIEA0BATEIBHOCTH M IPOrPecCHH

[loHsAiTME  4YMCIIOBOM  NOCJIEAOBATENBHOCTH. 3aJaHHE  IIOCJIEN0BATEIBHOCTH
peKyppeHTHOM (hopmyJioi u popmyIoit n-ro yieHa.

Apudpmernueckas u reomerpuyeckas nporpeccuu. Dopmysisl n-ro  4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX 71 YJICHOB.

N300paxeHre WIEHOB apU(PMETUUECKON U IeOMETPUYECKON MPOrpecCHil TOUKaMu
HAa KOOpPJIWHATHOM TUIOCKOCTH. JIMHEMHBIA M SKCIOHEHUHUAIbHBIA pocT. CIIOXKHbBIE
IIPOLICHTHI.



ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTAThl OCBOCHUS TPOTPAMMBI YUEOHOTO Kypca «Airedpar
XapaKTEPHU3YOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

NPOSIBICHUEM HMHTEpPECa K MPOLUIOMY M HACTOSIIIEMY POCCHICKOW MaTEMAaTHKH,
LIECHHOCTHBIM OTHOIIECHUEM K JOCTMKEHUSM POCCHMCKHUX MATEMATUKOB M POCCHMCKOU
MaTeMaTUYECKOW IIKOJIbI, K HWCIOJb30BAaHUIO ATUX JOCTHXKCHUN B JAPYrUX HayKax U
NPUKJIAJHBIX cepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEN rpaklaHWHA U peallu3alliu ero Mpas,
MPEJCTABICHUEM O MaTEeMaTHYEeCKUX OCHOBAX (YHKIIMOHUPOBAHUSA Pa3TUYHBIX
CTPYKTYp, SIBIICHUH, MPOLIEYp IPakAaHCKOro 0OIIecTBa (HarpuMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJIECHHMIO JTHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM
OPUMEHEHUEM JIOCTMKEHH HayKH, OCO3HAHMEM BaXHOCTH MOPaJIbHO-3TUYECKHUX
MIPUHIIUIOB B JAEATEIBHOCTU YYEHOTO;

3) TpyAoBOe BOCIMTAHUE:

YCTAaHOBKOM HA AaKTHMBHOE Yy4yacTHE B PCIICHUM NPAKTUUECKUX  3aJia4y
MaTeMaTU4YeCKOW  HAMNpPABIEHHOCTH, OCO3HAHMEM  BAXKHOCTH  MaTEMaTHUYECKOTO
oOpa3oBaHMsl Ha TMPOTSHKEHUM BCEM JKU3HU JUIs  YCHEIIHOM mpodeccroHaIbHOM
NEATeIbHOCTY U Pa3BUTUEM HEOOXOJUMBIX YMEHUN, OCO3HAHHBIM BBIOOPDOM W
MOCTPOSCHUEM WHIUBHUAYATbHOW TPACKTOPUU OOpa30BaHUS W JKU3HCHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOIIMOHAIILBHOMY M JCTETUYECKOMY  BOCIIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlay, pEIICHUM, pacCyXJACHUH, YyMEHUIO BUJIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHUA:

OpHUEHTAlMEN B IEATEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEIACTABIICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BHTHS YEJIOBEKa, MPUPOIALI U  OOIIECTBa,
MOHUMaHUEM MAaTeMaTHYEeCKOW HAyKH KakK C(ephl YeTOBEUCCKON ACATEIHHOCTH, ITANOB
e€ pa3BUTHS U 3HAYMMOCTH [JI Pa3BUTHUS [MBUJIIU3AIMU, OBJIAJICHUEM SI3bIKOM
MaTeMaTUKH W MaTEeMaTHUYeCKON KyJbTYpOll Kak CpeACTBOM T[O3HAaHUS MHUPA,
OBJIQJCHUEM MPOCTEUIIMMH HAaBBIKAMH UCCIIEA0BATEIBCKON IEATEIIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, GopMUpPOBaHME KYJbTYPHI 310POBbS U
IMOUMOHAJBHOIO 0J1aroNMOJTyYUs:



TOTOBHOCTBIO MPUMEHATh MATEMATHUYECKHUE 3HAHHS B MHTEPECAX CBOErO 3J0POBbS,
BEJICHUsI 3/I0POBOTO oOpa3a >KM3HU (3J0pOBOE MHUTaHHE, COATAHCUPOBAHHBIM PEXUM
3aHATHH U OTIbIXa, peryisipHas pundeckas akTUBHOCTD), CHOPMHUPOBAHHOCTHIO HABBIKA
pedaexkcun, NpU3HAHUEM CBOETO IpaBa Ha OWIMOKY M TaKoro e IpaBa JPyroro
YEJI0BEKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpHUEHTalMel Ha MPUMEHEHUWE MAaTEMAaTHYECKUMX 3HAHWUW ISl pElieHus 3a1ady B
00JJaCTU COXPAHHOCTH OKPYKAIOIIEH Cpenbl, MJIaHUPOBAHMS MOCTYNKOB U OLEHKH HX
BO3MOJKHBIX TIOCIEACTBUUA I OKpPYXaroleld Cpelpl, OCO3HAaHUEM TIJI00aIbHOro
XapaKTepa 3KOJOTUYECKUX MPOOJIEM U MMyTEN UX pEeLICHUS;

8) apanTanus kK M3MEHSIOIUMCS YCJIOBUSM COUMAIBLHON M IPUPOAHOI Cpe/bl:

TOTOBHOCTBIO K JEUCTBUSIM B YCIIOBHUSIX HEOINPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPAaKTHYECKYI0 J€ATEeIbHOCTh, B TOM YHCIE YMEHHE
VUYUTBCS y NPYTUX JIOACH, MPUOOPETaTh B COBMECTHOMW NESITEILHOCTH HOBBIC 3HAHUS,
HAaBBIKM U KOMIIETEHIIUU U3 OMbITA JPYTHUX;

HE0OXO0IUMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HaHUH, B TOM 4ucie (GOpMYIHPOBATH
U7eH, TIOHATHS, TUIIOTE3bl 00 O0BEKTAX U SBJICHUSX, B TOM YHUCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh NE(UIIUTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOLUN KOHTPMEDP, KOPPEKTUPOBATH TPUHUMAEMBIE PEIICHHUS
U AeHCTBUSA, (HOPMYIUPOBATH M OIEHUBATHh PUCKH U TTOCIIEACTBYS, (POPMUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHbIe YHUBEPCAJIbHBIE YUeOHbIe /1elicTBUSA

ba3oBble Jiornueckue JeMCTBHA:

e BBIBJSITH W XapaKTEpPU30BaTh CYIIECTBEHHBIC IPU3HAKK MAaTEMaTHYECKUX
OOBEKTOB, MOHSITHHA, OTHOIIEHUH MEXIy NOHATUAMHU, (POPMYIUPOBATH
OTIPEIECIICHUS ITOHSATHH, YCTaHAaBJIMBATh CYILIECTBEHHBIN MPU3HAK
KIacCU(pUKalMK, OCHOBaHUS [UIsi OOOOIICHWS M CPaBHEHUS, KPUTEPHUH
IPOBOJMMOTIO aHAJIN3A;

e BOCIIPMHUMATB, (dbopMynupoBaTh U peoOpazoBbIBAThH CYKICHUS:
YTBEPAUTENbHBIC U OTPUIIATENbHbIC, €IUHIYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

e BBIABIATH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSA3M M IIPOTUBOPEYHS B
dakTax, JaHHBIX, HAONIOACHUAX W YTBEPXKIACHUSX, MpEAsiaraTb KPUTEPUU IS
BBISIBJICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNIL;

e JleJaTh BBIBOJABI C HCIOJB30BAHMEM 3AaKOHOB JIOTMKH, JAECAYKTHBHBIX H
MHIYKTUBHBIX YMO3AaKJIFOUEHUM, YMO3AKJIIOUEHUH 110 aHAJIOTHH;



pa30uparh JOKa3aTelnbCcTBA MAaTEeMAaTHUYECKUX YTBEPXKACHUH (IpsiMble U OT
OPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO  HECIIOXKHBIE  JOKa3aTesIbCTBA
MaTeMaTUYeCKUX (PaKTOB, BHICTpaUBaTh apryMEHTALMIO, IPUBOIUTH PUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHUS,

BBIOMpaTh cIOCO0 perieHns yaeOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbBIOMpATh HaubOoIee MNOAXOMAUIMM € YYETOM CaMOCTOSITENIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciienoBarTebLCKHe IeiiCTBUS:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT TMO3HAHMUS,
dbopMynupoBaTh  BOMPOCH, (UKCHUPYIOIIKME MPOTUBOpEUYne, MpodieMy,
CaMOCTOSITEJIbHO yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (popMHpOBaTh T'MIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UINI0, MHEHHUE;

OPOBOAWTH IO  CAMOCTOATEIBHO  COCTABIEHHOMY IUIAHY  HECJIOXKHBIH
HKCIEPUMEHT, HeOOJIbIIOE HCCIIEJOBAHNE IO YCTaHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTUYECKOT0 00bEKTA, 3aBUCUMOCTEN OOBEKTOB MEXKIY COOO0M;
CaMOCTOSITENIbHO (OpMyJIMpOBaTh OOOOIIEHHS] M BBIBOJABI IO pe3yjibTaTaM
OPOBEAEHHOIO  HAOJIOJIEHUS, HCCIIEJOBAHMS, OLCHUBAThb JIOCTOBEPHOCTH
MOJTy4YE€HHBIX PE3yJIbTaTOB, BEIBOJIOB 1 000OIICHNUI;

MPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE TIpOIlecca, a TakXkKe BBIIBUTAThH
IPEIIOJIOKEHNUS O €r0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nundpopmanueii:

BBISIBJISITh  HEAOCTATOYHOCTh M W30BITOYHOCTH WH(GOpMAalMW, JaHHBIX,
HEO0OXOAMMBIX JJIs PELICHUS 3a1a4H;

BBIOMpaTh, AHANM3UPOBATH, CUCTEMATH3UPOBATH W  UHTEPIPETHPOBATH
MH(POPMAIUIO PA3IMYHBIX BUAOB U (JOPM IpEICTaBICHMS;

BbIOMpaTh (OpMy HpPEACTaBICHUS MHPOPMAIMU U WLTIOCTPUPOBATh PEIIaeMble
3a/ja4y CXeMaMH, TuarpaMMaMu, HOHM rpapuKoil 1 UX KOMOWHAIUSIMU;
OLICHMBATh HAJEKHOCTh HHPOPMAIIH TT0 KPUTEPHUSAM, TIPEITI0KEHHBIM yUUTEIEM
WK c(HOPMYIHPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

BOCIPUHUMATh U (OPMYJINPOBATh CYXJIEHHUS B COOTBETCTBHM C YCIOBUSMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, TPAMOTHO BbIpaXkaThb CBOKO TOYKY 3pPEHUS B
YCTHBIX U NMHUCbMEHHBIX TEKCTAX, JaBaTh MOSCHEHHUS MO XOJy PEIICHHs 3a]auH,
KOMMEHTHPOBATh MOIYYEHHBIN pe3ysbTar;

B XO0/€ OOCYXXIEHHs 3a/laBaTh BOINPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJeMBbl, pellaeMoOil 3a/layd, BbICKA3bIBaTh HWJIEW, HALIEJIEHHBIE Ha IOMCK
pEelIeHUs, CONMOCTABIATh CBOM CYKJEHUS C CYKIEHUSMU APYIMX YYaCTHHUKOB
auanora, oOHapyXUBaTh PA3IUYUE M CXOACTBO MO3UINI, B KOPPEKTHOU Qopme
(GbopMyIIMpoBaTh pa3HOTIacHsi, CBOM BO3PAKEHUS;



e IIPEJACTaBIATh PE3YJbTaThl PEIICHUs 3aJaud, SKCIEPUMEHTAa, HCCIEeI0BaHUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH;

e TMOHUMATh W HCHIOJH30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBHUAYAIbHOMN
paboThI IPH PEIICHNN YYECOHBIX MAaTEMAaTHIECKUX 33/1aY;

e IMPUHMMATh II€JIb COBMECTHOH JESATENbHOCTH, IUIAHUPOBATh OPTraHU3ALUIO
COBMECTHOH paboThl, paclpeaesaTh BUAbl padoT, JOrOBAPUBATHCS, 0OCYXAATh
MIPOIIECC U PE3YNbTAT PadOTHI, 00001MaTh MHEHUS HECKOJIBKUX JIIOJICH;

e y4YacTBOBATh B TPYMNMOBBIX (hopmax paboTwl (0OCYXaeHUS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYpMbl W JApPYTU€), BBIMOJIHATH CBOK YacTh pabOThl W
KOOPAWUHHUPOBATh CBOM JEWUCTBUS C JPYTUMHU WJIEHAMU KOMAaHIbl, OLICHUBATH
Ka4yeCTBO CBOET0 BKJIaJa B OOIIMIA MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBUSI.

PeryjsiTuBHbIE YHUBEpCcaJbHbIE y4eOHbIe /1eiicTBUSA
Camoopranusanus:

e CaMOCTOSITENIBHO COCTABJIATH IUIAH, AJITOPUTM PELIEHUS 3a/1auM (WIK ero 4acTh),
BbIOMpaTh CHOCO0 pelIeHUs ¢ Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHpPOBaTh W KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C
y49€TOM HOBOM MHGOpPMAITHH.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH MHTEJICKT:

e BIAJAETHh CIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJS Npolecca U pe3yibTaTa
pelIeHrss MaTeMaTHIeCKON 3a1a4u;

e TIPENBHUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh HpPH PEUICHUH 3a7auH,
BHOCUTh KOPPEKTHUBHI B JESITEIPHOCTb HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
HalIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEM;

e OIICHMBATb COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH IOCTABICHHOW WENU |
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTIKEHUS WM HEIOCTIDKEHUS IIelH,
HAXOJUTh OMIMOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koH1ly 00yueHus B 7 kJjacce 00y4aroUIUiics MOMYYUT CIEAYIOLINE MPEAMETHBIE
pe3yJIbTaThI:

Yucia v BLIYHCTEHHUS

BrimonHsaTh, coueras yCTHbIE U MTUChbMEHHBIE MPUEMBI, apu(PMETHIECKHUE ACHCTBUS
C pallMOHATLHBIMH YUCIIAMHU.

HaxoauTh 3Hau€HHs YUCIIOBBIX BBIPAKEHUH, IPUMEHATH Pa3HOOOpPA3HbIE CIOCOOBI
U IpUEMBI BBIYUCIICHUS 3HAYEHUI IPOOHBIX BBIPAXKEHUM, COEPKALIUX OOBIKHOBEHHBIE U
JECATUYHBIE JPOOH.



[lepexonuth OT oOnxHOM (OpMBI 3amucu Yucel K Apyrod (mpeoOpa3oBbIBATh
JECSITUUHYIO IpOO0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTHU B
OECKOHEUHYIO IECATUYHYIO APOOB).

CpaBHUBATH U YNIOPAIOYMBATH PALIMOHAIBHBIE YHCIIA.

OKpyrisaTh yucna.

BBINIONHATE NMPUKHUIKY M OLIEHKY pE3yJIbTaTa BBIYMCICHUMN, OLEHKY 3HA4YCHMI
YUCJIOBBIX BBIPAKEHUN. BBINONHATE JEHCTBHS CO CTENEHSMH C HaTypalbHBIMHU
ITOKA3aTEIIMHU.

[IprMeHATh TpPU3HAKA JEITUMOCTH, PA3JI0KEHHUE HA MHOXHUTEIM HATypPaJbHBIX
qucell.

PemaTe npakTUKO-OPUEHTUPOBAHHBIC 33]]a4H, CBA3aHHBIE C OTHOLICHUEM BEJIUYMH,
IPONOPLMOHAIBHOCTBIO  BEJIMYMH, IPOLICHTAMM, HHTEPIPETUPOBATh  PE3YJIbTATHI
peleHns 3a1a4d ¢ y4€TOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH PACCMATPHUBAEMBIX
0OBEKTOB.

AJire0OpanvecKue BbIPAKEHUSI

Hcnonp30BaTh alreOpandyeckyro TEPMHUHOJIOTMIO U CHUMBOJIMKY, NMPUMEHATH €€ B
IPOLIECCE OCBOEHMS Y4eOHOr0 MaTepuania.

Haxomute 3HaueHuss OYyKBEHHBIX BBIPQKCHMNA TMPH 33JaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BoinonHsATe npeoOpa3oBaHMs LEJIOI0 BBIPAKEHHS B MHOTOWIEH INPUBEICHUEM
NOJOOHBIX CIaraéMbIX, pAaCKpPhITHEM CKOOOK.

BpINOMHATE YMHOKEHUE OJHOWICHA HA MHOTOWIEH M MHOTOYJIEHA Ha MHOTOYJIEH,
MPUMEHSATH (POPMYJIBI KBaJpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCymecTBIATh Pa3IoKEHUE MHOTOYWIEHOB HA MHOKUTEIN C MIOMOIIBIO BEIHECEHHMS
3a CKOOKHM OOILIero MHOXHTENs, TPYNIUPOBKH CJIaraéMblx, MPUMEHEHUs (HopMyll
COKPAILEHHOI'O YMHOKEHHS.

[TpumensTh mpeoOpa3oBaHUS MHOTOYJICHOB [IJISl PELICHHS PA3NWYHBIX 3a7ad U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

Hcnons3oBaTh CBOWCTBA CTENEHEH C€ HATypPAJIBHBIMU  IIOKA3aTEISIMU UL
peoOpa30BaHusl BbIPAXKEHUI.

YpaBHeHMs M HEPABEHCTBA

Pemars nuHelHbIE YpaBHEHUS C OHOW NIEPEMEHHOW, MPUMEHSS ITPaBUJIa MEPEX0aa
OT MCXOJHOTIO YpaBHEHMS K PAaBHOCWIBHOMY eMy. [IpoBepsATh, ABISETCA U YHUCIO
KOPHEM YPaBHEHHSI.

[IpumensTh rpaduueckue METOAbl NPU PEIICHUU JIMHEHHBIX YpPaBHEHUH M UX
CUCTEM.

[TonGupath mpuMeEpHI ap YUCEN, SABISIOMUXCS PEIICHHEM JIMHEHHOTO YPaBHEHHS C
JIBYMSI IEPEMEHHBIMH.



CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JUHEHHOrO YpaBHEHMsI C ABYMS
EPEMEHHBIMHU, MOJIb3YSCh I'Ppa)UKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMUSL.

Pewrars cucreMsl IBYX JMHEUHBIX YPABHEHUU C JBYMs IIEPEMEHHBIMU, B TOM YUCIIE
rpaguyecku.

CocTaBnsaTe M pelmaTh JUHEWHOE YPABHEHHUE WJIM CUCTEMY JIMHEMHBIX YPaBHEHUM
[I0 YCIOBHUIO 3aJayd, HWHTEPIPETUPOBAaTH B COOTBETCTBUU C KOHTEKCTOM 33Jauyd
IIOJIyYEHHBIN PE3yibTar.

DOyHKIUU

N300paxaTh Ha KOOPAWHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAMHATaM, JIy4M, OTPE3KH, WHTEPBAJIBI, 3alMCBIBATH YHMCIIOBBIE IPOMEXYTKH HA
areOpanvdeckoM si3bIKe.

OtMmeyaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH I10 33JaHHBIM KOOPJAMHATaM, CTPOUTH
rpaduku muHeHBIX QyHKImiA. CTpouts rpaduk QyHKINN y = |X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIIMI M3BECTHHIE 3aBUCHMOCTH MEXIY BETUYMHAMU:
CKOpPOCTb, BpEMs, PaCCTOSHME, 1€HA, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM paboTHI.

HaxoauTs 3HaueHne GyHKIUU MO0 3HAYEHUIO €€ apryMeHTa.

[lornmare rpaduueckuid crmocod TNPEACTaBICHUA W aHaidu3a HWHQPOpMAIUH,
W3BIIEKATh U HMHTEPHPETUPOBATh MHGOpPMAIUIO U3 TPadUKOB peaTbHBIX MPOILECCOB H
3aBUCUMOCTEN.

K koH1y o0yuyeHus B 8 kijacce 00yyaronuiicsi MOMYYUT CIEAYIOIINE NPEAMETHBIE
pEe3yJIbTaTHhI:

YucJia ¥ BBIYMCICHUSA

Hcnonp30BaTh HaYAJIBHBIE MPEACTABIECHUS O MHOKECTBE JIEUCTBUTEIBHBIX YHCET
Ui CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUH, H300pa)kaTh JEHCTBUTENIBHBIE YHUCIA
TOYKaMH Ha KOOPAMHATHOM MPSAMOM.

[IpuMeHATh MOHATHE  apUPMETHUYECKOTO  KBAAPATHOIO  KOPHA, HAXOAMTH
KBaJpaTHbIE KOPHH, UCHOJIb3ysl TMpPU HEOOXOJMMOCTH KaJbKYJSTOP, BBINOIHATh
npeoOpa3oBaHusl BBIPAXKEHUN, COAEpXKAIIMX KBaJpaTHbIE KOPHHU, HCIOJIb3Ys CBOWMCTBA
KOpHEM.

Hcnonp30Bath 3anmucu OONBIINX U MaJIbIX YHCEJ C MMOMOUIBIO AECATUYHBIX JIpoOeil
u crenenen yucna 10.

AJiredpanyecKkue BbIPAKEeHUS

[IpyMeHsTh NOHSTHE CTETIEHU C LEbIM MOKa3aTeNeM, BBIIOJIHATE peoOpa3oBaHUsl
BBIPAXXEHUH, COACPIKALLIMX CTEIICHU C LEIbIM [IOKA3aTEIEM.

BBINONHATE TOXKIECTBEHHBIE NPEOOpa3oBaHUsl PALMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBWJI ACUCTBUN HAJ MHOTOWICHAMH U aNreOpandecKuMu JPOOsIMH.

PacknanpiBaTh KBapaTHBIN TPEXUYIIEH HA MHOKUTEIIH.



[IpumensTh npeoOpa3oBaHUsl BBIPAKEHUN I pELICHHUsS pa3IudHbIX 3a7ad U3
MaTEMaTUKH, CMEKHBIX IIPEMETOB, U3 PEATBHON IIPAKTUKH.

YpaBHeHMs M HEPABEHCTBA

PewaTte JMHEWHBIE, KBaJpaTHbIE YPAaBHEHHUS W palUOHAIbHBIE YpaBHEHMS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOoaNTE MpoCTEWIINE HUCCAEAOBAaHUS YPAaBHEHHWM M CHCTEM YPAaBHEHUM, B TOM
quclie C NpPUMEHEHUEM rpaduueckux MpeacTaBieHui (ycTaHaBiIMBaTb, HMEET JIU
YpaBHEHUE WM CUCTEMA YPAaBHEHUI PEIICHHUS], €CIIM UMEET, TO CKOJBKO, U MPOYEE).

[lepexoauTh OT cOBECHOUN (POPMYIUPOBKHU 3aa4M K €€ anreOpandecKkoil MOJENH C
MIOMOILIbIO COCTAaBJICHUS YPAaBHEHMSI WJIM CHCTEMbl YpPAaBHEHWI, MHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJja4M ITOJYyYEHHBIN pe3ysbTart.

IIpuMeHATH CBOMCTBAa YMCIIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH, pellaTh
JIMHEHHbIE HEPAaBEHCTBA C OJHOM MEPEMEHHONM M HMX CUCTEMBbI, JaBaTh IpapUUYECKyrO
WJUTFOCTPALIMIO MHOKECTBA PELIEHUH HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA

[lonumath M HCIONIB30BAaTh (PYHKIMOHAJIBHBIE TOHATUS W SA3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUYEHHUs), ONpEeAeNsATh 3HaueHue (QYHKIUU 10 3HAYEHHUIO
apryMeHTa, ONpPeAeIsATh CBOWCTBA (DYHKIIMH 10 e€ TpaduKy.

Ctpouts rpadmKu IIeMEHTApHBIX PYHKIMIA BUJA!

y=k/x, y=x2,y =x3,y = [x|, y = VX, OIHCHIBATb CBOMACTBA YHCIOBOI (YHKIHH 1O
e€ rpaduky.

K koHIly 00yueHus B 9 kijacce 00yyaronuiics: MOMYYUT CIEAYIOLINE MPEAMETHBIE
pE3yNbTATHI:

Yuciia u BBIYMCTICHUS

CpaBHMBATh M YIIOPSIOYUBATH PALIUOHAIBHBIE U UPPALlMOHAIBHBIC YHUCIIA.

BeinonHATe apudmernueckue IEHCTBUS C pallMOHAIbHBIMU 4YHCIAMHU, coyeTas
YCTHbIE M NHUCHbMEHHbIE NPHEMBI, BBIOJHITh BBIYUCIECHUS C HPPAUUMOHAIBHBIMU
YUCIIAMH.

Haxonuth 3HaueHHs] CTENEHEH C ILEeJbIMU MOKa3aTeIIMU M KOPHEW, BBIYUCIISTH
3HAYEHHUS] YHCIIOBBIX BBIPAKEHUN.

OkpyrisaTe  NEHCTBUTENBHBIE  YHCIA, BBINOJIHATH  IPUKHUIAKY  PE3YJIbTATa
BBIYMCIIEHNN, OLIEHKY YHCIJIOBBIX BBIPAKECHUM.

YpaBHeHMs U HEPpaBeHCTBA

PemaTte nuHENHBIE W KBajgpaTHbIC yYpaBHEHWS, YPAaBHEHMsI, CBOIAILMECS K HUM,
npocTeiiiune ApoOHO-palMOHAIbHBIE YPABHEHUS.

Pemate cucreMsl JBYX JIMHEWHBIX YPABHEHMM C JABYMs NIEPEMEHHBIMU U CHUCTEMBI
JBYX YpaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

Pematp TexcToBbIe 3a7aun anreOpandeckuM CIOCOOOM C MOMOIIBIO COCTaBICHHS
YPaBHEHUS WM CUCTEMBI JBYX YPABHEHUH C IBYMsI IEPEMEHHBIMH.



[IpoBOaUTH MPOCTEUININE HWCCICIOBAHUS YPABHECHUM M CUCTEM YPAaBHECHHU, B TOM
qucjae C MNpUMEHEeHHeM rpaduuecKux MpeacTaBieHuid (ycTaHaBIWBaTh, HMEET JIH
ypaBHEHHE WIJIM CHCTEMa YPaBHEHHUH PEIICHHS, €CITM UMEET, TO CKOJIBKO, U ITpoUee).

Pemiats nuHeliHbIe HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, U300paKaATh PEIICHUE
HEPABCHCTB HA YHCJIOBOM MPSAMOM, 3alMCHIBATh PEIIEHHUE C TOMOUIBIK) CUMBOJIOB.

Pemiate cucTeMbl JTMHEHWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIFOYAKOILIHNE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHE CHCTEMbl HEPABEHCTB Ha YMCIIOBOU
MPAMOM, 3aMUCHIBaTh PEIICHUE C IOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIAYHBIX 3a7a4.

DOYyHKIUU

Pacno3naBate  (QyHKIIMM HW3ydYeHHBIX BUIOB. [loka3piBaTh CXEMaTUYECKHU

pacnoJIoKEeHUE Ha KOOPJIMHATHOM MJIOCKOCTH rpadukoB GyHKUMN BUAA: Y = kx, y = kx +
b,y =kix,y=ax2 + bx + ¢,y =x3, y=13x, y = |x|, B 3aBHCHMOCTH OT 3HaYCHHii
K03 (PUIIMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth W WU300paKaTh CXeMaTWYeCKH TpaduKu KBAAPATUIHBIX (DYHKIIHH,
OMHCHIBATH CBOMCTBA KBAIPATUIHBIX (PYHKIIUN IO MX TpaduKam.

Pacno3naBate kBagpaTHuHyro (QyHKIMIO 10 (opMyse, TPUBOIUTH IMPUMEPHI
KBaJPaTUIHBIX (DYHKIIUNA U3 peanbHOM XKU3HH, PU3NKH, TCOMETPHH.

YucsioBble MOCTEA0BATEIHLHOCTH U IPOTPeCCHH

Pacmo3naBate apuMeTHUECKyI0 M TEOMETPUUYECKYIO TMPOTPECCHU TPU Pa3HBIX
croco0ax 3aJaHus.

BuIMomHATE BRIYKCIIEHUS ¢ UCTIOJIB30BaHUEM (POPMYJI N-TO djieHa apuMEeTHIECKON
U TEOMETPUYECKON MTPOTPECCHI, CYMMBI ITEPBBIX N YJICHOB.

N300pakaTh 4IeHBI TOCIEI0BATEILHOCTH TOYKAMHA Ha KOOPIMHATHOMN TIIIOCKOCTH.

Pemiates 3amaun, cBsI3aHHBIE C YMCIIOBBIMH ITOCJIEAOBATEIBLHOCTAMMU, B TOM YHCIE
3a/1a4M U3 PeabHOM KM3HHM (C UCTIOJIb30BAaHUEM KaJIbKYJIATOPA, ITU(PPOBBIX TEXHOJIOTHH ).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne ni/m P Konrtpoasnbie IIpakTnueckue (1up )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| Yucna u BeruncieHus. ParinonanbHbie 75 1 bu6mmoreka [IOK
yucna https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 Anrebpanyeckue BbIpaKeHHs 27 1 hitps-//m.cdsoo.rw/7f41 5590
bu6mmoreka [IOK
3 Y PaBHCHHA 1 HCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunats! u rpapuku. OyHkunu 24 1 hitps://m.cdsoo.ru/ 7415690
bu6nunoreka [JOK
> Togropenne u 0bobwenne 6 ! https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




8 KVIACC

KoJsun4yecTBo 4acos JJ1eKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne ni/m P Konrpoabnbie IIpakruyeckue (udpp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Yucna u Beruncnenus. KBagpatHele KopHU 15 1 hitps://m.cdsoo.rw/7f41 7afs
Uucna u BerauciieHns. CTETeHb ¢ IeJIbIM bu6mmoreka [IOK
2 7 1
[I0Ka3aTejIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BbIpaXeHUs. 5 | bubnumoreka [LIOK
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BhIpaKeHHUs. 15 1 bubnumoreka [LIOK
Anrebpanueckas 1pooOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. CHCTEMBI bubnmnoreka [JOK
6 . 13 1
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6nuoreka [JOK
7 VYpaBHeHus U HepaBeHCTBa. HepaBeHCcTBa 12 1 hitps://m.cdsoo.ru/7f4 1 7af8
bu6nunoreka [JOK
8 DyHKupH. OCHOBHEIC IOKATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
O 4
? YHKUHH. THCTOBEIE GyHKUHH ? https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
1 I1 2
0 OBTOpeHHE 1 0000ICHHE 6 https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 9 0




9 KVIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ungpoBbie
Ne ni/m P Kourpoabubie IIpakTuyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
| Uucna v BeruncieHus. JleiicTBUTENbHBIE 9 bubnuorexa [JOK
qucIia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs U HEPABEHCTBA. Y PABHEHMUSI C 14 | bubnmnorexa [JOK
OJIHOW MEePEMEHHOM https://m.edsoo.ru/71419d08
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencrsa 16 1 hitps://m.cdsoo.rw/7f419d08
but6mmoreka [IOK
> Pyuxun 16 ! https://m.edsoo.ru/7f419d08
bu6mmorexa LIOK
6 HucnoBble OCIEN0BATENBHOCTH 15 1 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, 00001IEHNE, CUCTEMAaTH3AIUS 18 | bubnuoreka [IOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 6 0




IMPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIC Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPSIEeMOro .
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'0 00111ero 00pa30BaHUs
pe3yJabTara
1 Uucna v BBIYUCICHUS
. BoimonusATe, coueTas yCTHbIE W THUCHMEHHBIE TNPUEMBI, apUPMETHUYECKHE
. NEUCTBUS C pallMOHAIBHBIMU YUCTIAMHU
HaxomuTh 3HA4YeHHWS YHUCIIOBBIX BBIPAKEHUH, NPUMEHSITH pPa3HOOOpa3HBIC
1.2 CcrocoObl HW  TMPUEMBI  BBIYMCICHUS 3HAYCHWH JPOOHBIX  BBIPAXKEHUH,
coJiep KalIixX OOBIKHOBEHHBIE U AECATUYHBIEC IPOOH
[lepexoautb OT OMHOW (OPMBI 3aMHMCHU 4YUCEN K APYrod (MpeoOpa3oBBIBATH
1.3 JECSITUUHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUIHYIO POOb)
1.4 CpaBHMBATh U yNOPSAA0YNBATH PAIMOHAIBHBIE YKCTIA
1.5 OKpyrisTh yncna
BhINONMHATE NPUKUAKY U OLICHKY pe3yibTaTa BBIYMCIEHUH, OLEHKY 3HAYEHUU
1.6 YHUCJIOBBIX BBIPAXEHUN. BBIMOMHATH NEHCTBUS CO CTENECHSIMHU C HATypaJbHBIMU
MOKa3aTeIsIMU
17 [IpuMeHATh NPU3HAKU JENMMOCTH, PA3JIOKEHUE HA MHOXXHUTEIIN HaTypalbHBIX
' gmcen
Pemate mpakTUKO-OPUEHTUPOBAHHBIE 3aJla4H, CBSI3aHHBIE C OTHOIICHUEM
18 BEJIMYUH, MPONOPIUOHAIBHOCTBIO BEJIMYHH, MPOLIEHTAMH, UHTEPIPETUPOBATH
. pe3ysbTaThl peleHuss 3aad C y4€TOM OIPaHWYEHMM, CBS3aHHBIX CO
CBOMCTBaMH paccMaTPUBAEMBIX OOBEKTOB
2 AnreGpanueckre BbIpaXkeHUs
51 Hcnonp30BaTh anreOpanyecKkyro TEPMHUHOJIOTHIO M CUMBOJIMKY, IPUMEHATH €€
. B IIPOLIECCE OCBOEHUS Y4eOHOTO MaTepuaa
59 Haxomuth 3HaueHuss OYyKBEHHBIX BBIPOKEHUN TMpU 3aJaHHBIX 3HAYEHUSX
' TepEMEHHBIX
53 BhIMoNHATE TpeoOpa3oBaHusl EJIOTO BBHIPAKEHUS B MHOTOWICH NMPUBEICHHEM

HO,HOGHLIX cJlara€MbIX, paCKpbITUEM CKOOOK




BremomHATE YMHOXCHUEC OAHOYWICHA Ha MHOIOYWICH W MHOI'OWICHA Ha

24 MHOTO4JIEH, TPUMEHATh (POPMYJIbI KBaJipaTa CyMMBI U KBaipaTa pasHOCTH
OCyIlIeCTBIATh PA3JIOKEHHE MHOTOWIEHOB HA MHOMHUTEIH C IOMOIIBIO
2.5 BBIHECEHHSI 32 CKOOKM OOILEro MHOMKHUTENS,, TPYNIUPOBKH CIIAaraeMbIX,
IpUMEHEHUsI (POPMYJT COKPALIEHHOTO YMHOXKEHHUS
"6 ITpumeHnsaTH IpeoOpa30BaHUsI MHOTOWIEHOB JUISl PEIICHUs pa3IMYHbIX 3a/1a4 U3
. MaTEMaTHKH, CMEKHBIX IIPEMETOB, U3 PEAIbHOMN NMPaKTUKU
57 Hcnonb30BaTh CBOWCTBA CTENEHEH C HATypaJbHBIMU IIOKA3aTeISIMU IS
' npeoOpa3oBaHus BBIPAKEHHUH
3 VYpaBHEHUS 1 HEPABEHCTBA
Pemate nMHENHBIE ypaBHEHUsS C OJHOM IEPEMEHHOM, NPHUMEHsSS IpaBHIIA
3.1 nepexosa OT HMCXOAHOTO YPaBHEHMsS K paBHOCHIBHOMY eMmy. I[IpoBepsars,
SBJIIETCS JIM YMCIIO KOPHEM ypaBHEHUS
19 [TpumMeHsTH TpaduuecKue METOAbl IPU PEIICHUH JMHEWHBIX YpaBHEHHNA M HX
. CUCTEM
13 [TonGupath mnpuMepbl Map 4YHCEN, SBISIOIMIMXCS pelIeHHEeM JIMHEHHOro
. YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU
CTpouTh B KOOPAWHATHOM IMJIOCKOCTU TpauK JTUHEWHOTO YPaBHEHHUS C JIBYMsI
3.4 NEPEMEHHBIMM;, MOJb3YsICh TpauUKOM, MPHUBOAUTH MPHUMEPHl  PpEIIECHUs
YpaBHEHHUS
35 Pemarb cuctembl JBYX JUHEHHBIX ypaBHEHUH C JBYMsI IEPEMEHHBIMH, B TOM
' qucie rpadpudecku
CocTaBnaTh W pemarb JMHEHHOE YypaBHEHUE WM CUCTEMY JIMHEHWHBIX
3.6 YPaBHEHHMH 110 YCIIOBUIO 3aJa4M, WHTEPIPETHPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJIY4YEeHHbIN pe3ynbTar
4 Koopaunats! u rpadpuku. OyHKIuH
N300pakaTh Ha KOOPAWHATHOHN MPSMON TOYKH, COOTBETCTBYIOIINE 33JaHHBIM
4.1 KOOpAWHATaM, J1y4H, OTPE3KH, HHTEPBAJIbl, 3aIIMCHIBATH YHCIOBBIE IPOMEKYTKH
Ha anreOpanveckoM s3bIKe
4.2 OTMeuaTh B KOOPJIMHATHOM TJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpUHATAM
4.3 Ctpouts rpaduku uHEHHBIX QyHKIUNA. CTpouTh Tpaduk QyHKIUHN y = [X|
OnuceiBaTh ¢ TNOMOLIbIO (YHKUMH M3BECTHBIE 3aBUCUMOCTH  MEXIY
4.4 BEJIMYMHAMU: CKOpPOCTb, BPEMs, PAaCCTOSIHHME, LIEHY, KOJIMYECTBO, CTOMMOCTb,

MIPOU3BOIUTENIBHOCTD, BpeMsl, 00bEM pabOThHI




4.5

4.6

HaxonuTs 3HaueHne QyHKINH 110 3HAYCHUIO €€ apryMeHTa

[TonumaTh rpadudeckuil Croco0 MpencTaBlIeHUs W aHajdu3a HWHGOpPMAIHH,
U3BJIEKaTh W HWHTEPIPETHPOBaTh HH(pOpManMi0 u3 TpaduKOB peaNbHbBIX

MPOLECCOB U 3aBUCUMOCTEMN

8 KJIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHOM MPOrPAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1

Yucna v BEIUMCIICHUS

1.1

Hcnons3oBaTh HadallbHBIE MNpCACTaBJICHHUA O MHOXKCCTBC HeﬁCTBHTGHLHLIX
YHUCCJI 1A CpaBHCHUA, OKPYIJICHUA u BbI‘lHCJIGHI/Iﬁ, I/I306pa)KaTB

,HeﬁCTBI/ITGJILHLIe YqHcCjla TOYKaMM Ha KOOpI[HH&THOfI HpHMOﬁ

1.2

1.3

2.1

[IpuMmeHsTh TOHATHE apUPMETHUECKOr0 KBaJApPaTHOTO KOPHS, HAXOAWTh
KBaJpaTHbIE KOPHU, UCTIONB3Ys MPU HEOOXOAUMOCTU KaJbKYJISTOP, BHITOIHATh
npeoOpa3oBaHus BBIPAKEHUN, COAEpIKAIIUX KBaJIpaTHbIE KOPHH, HCIOJb3Ys

CBOMCTBA KOpHEH

Hcrmonp30BaTh 3amucy OOJIBIIMX M MAJBIX YHCEN C IIOMOINBIO ACCATUYHBIX

npobeit u creneHelt uncna 10
AnreGpanueckre BbIpaXxeHUs

HpI/IMeHSITB IIOHATHUEC CTCIICHU C OEJIbIM II0Ka3aTcJIeEM, BBITIOJIHATH

npeo6pa30BaHI/m BLIpa)KeHHfI, CoACPIKAIUX CTCIICHU C LCJIBIM ITOKA3aTCJIEM

2.2

23

24

3.1

BrmonssaTh TOXICCTBCHHBIC Hp606paBOBaHI/IH pairOHAJIbHBIX BBIpa)KeHI/Iﬁ Ha

OCHOBE MTPaBUJI JICHCTBUI HaJl MHOTOWICHAMH U aJreOpandecKuMu IpoosiMu
PacknanpiBaThe KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

[TpumensTh TpeoOpa3oBaHUs BBIPAKEHUM I PEHICHUs PAa3IUYHBIX 3a/1ad U3

MAaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHON PAKTUKH
YpaBHEHHUs 1 HEpABEHCTBA

Pemate sMHENHBIC, KBaApaTHBIC YPABHEHUS WM PALMOHAIBHBIE YpaBHEHUS,

CBOAIIHUECA K HUM, CUCTEMbBI IBYX ypaBHeHI/Iﬁ C ABYM:A IIEPEMCHHBIMU

3.2

[IpoBoauTh mpocTeline HCCIENOBaHUS YPaBHEHHM U CHCTEM YpPaBHEHHIl, B
TOM 4YHUCIIe C TPUMEHEHHEeM TrpadUUecKux TNpeAcCTaBIeHUi (YCTaHABIMBATH,

HUMCCT JIM YPAaBHCHUC WJIIM CHUCTCMa ypaBHeHPIfI peumcHusd, €CJInu HMECT, TO




CKOJIBKO, U TIpOYEe)
[TepexonuTh OT CIIOBECHOW (GOPMYTUPOBKH 3amadud K e€ airedpandeckoid
13 MOJEJIM C TIOMOILIBIO COCTaBJICHUS YPAaBHEHUs WM CHUCTEMBl YpaBHEHUH,
' WHTEPIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3a7auyd TOJyYEHHBIN
pe3yabTaT
[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHMS, OLIEHKH, peniaTh
34 JINHEMHbIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM M MX CHUCTEMbI, J1aBaTh
' rpad@UyYecKy0 WILTIOCTPAIIMI0 MHOXECTBA PEIICHHH HEpaBEeHCTBA, CHCTEMBI
HEPaBEHCTB
4 OyHKIUU
[TornMaTh ¥ WMCHONB30BaTh (DYHKIIMOHAIBHBIC TOHSATHS W SI3BIK (TCPMUHBI,
4.1 CUMBOJIMYECKUE 0003HAUEHHS), ONpeNeaTh 3HaueHne (QYHKIUU MO0 3HAUCHUIO
apryMeHTa, ONpeeNsaTh CBOMCTBA (DYHKINH 110 €€ TpaduKy
Ctpouts rpaduKu 37eMEeHTapHBIX PYHKIIMHA BUJA:
4.2 y = kfx
y = kix ,y=x*y=x>y = [X|, onUChIBaTh CBOMCTBA YMUCIOBOH QYHKIUU IO €€
rpaduxy
9 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHBIE Pe3yabTAThl 0CBOEHHSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yjabTara
1 Yucna v BBIYUCTICHUS
1.1 CpaBHMBATh U yNOPSAA0YNBATH PALIMOHATIBHBIE U UPPAllMOHAIIbHBIE YU CIIA
BemonHaTe apudmeTnueckue ASUCTBHS ¢ PAllMOHATBHBIMU YHCIIAMU, COYETast
1.2 YCTHbIE M NUCBMEHHbIE  TNPUEMBI,  BBINOJHATH  BBIUMCIEHUA  C
MPPALMOHATIEHBIMU YHCIIAMU
13 Haxonuth 3HaueHUs CTENEHEN C LEJIBIMU MMOKA3aTeIIMU U KOPHEH, BBIYUCIIATh
. 3HAQYEHMS YUCIIOBBIX BBIPAXKECHUI
14 OkpyrisaTh JI€WCTBUTENIbHBIC YHUCHA, BBINOJIHATh MPUKUIKY pe3yibTaTa
' BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 Pewrate nuHeiiHbIe M KBapaTHbIC YPABHEHHUSI, YPABHEHUS, CBOAAIINECS K HUM,




2.2

23

24

npocTeiime ApoOHO-palMOHabHbIE YPaBHEHUS

Pemate cucreMsl JABYX JIMHEHHBIX ypaBHeHI/Iﬁ C JIBYMA IICPEMCHHBIMU M
CUCTCMbI NBYX ypaBHeHHfI, B KOTOpPBIX OAHO YPABHCHUC HC ABJIACTCA

JIMHENHBIM

Pemrate TexcTOBEIC 3aJa4uu aJ'Il"e6paI/I‘leCKI/IM crocoboM ¢ IIOMOIIIBIO
COCTaBJICHUA  YpPaBHCHUA WM CHCTCMbI JIBYX ypaBHeHI/Iﬁ C JByMA

MNEPEMECHHBIMU

[IpoBoauTh mpocTelile HCCIENOBaHUS YPAaBHEHHM U CHUCTEM YpPaBHEHMIl, B
TOM 4YHCIe C TpUMEHEHHeM TrpaduyecKux TNpeAcTaBICHU (HampuMmep,
YCTaHABIIMBATh, UMEET JIU YPAaBHEHHE WM CHCTEMA YPaBHEHHUM pelleHus, eCiu

HUMECT, TO CKOJ'IBKO)

2.5

Pemate nuHeiiHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pakaTh
pEILlIeHNE HEPABEHCTB HA YNCIOBOM NPSIMOM, 3alIACHIBATh PELICHUE C IIOMOILBIO

CHMBOJIOB

2.6

2.7

Pemrate cucteMbl THHEHHBIX HCPAaBCHCTB, CUCTEMbI HCPABCHCTB, BKIIFOYAIOIIUC
KBaApaTHOC HCPABCHCTBO, I/1306pa)KaTB PCUICHUEC CHCTCMblI HCPABCHCTB Ha

YHCI0BOM HpﬂMOﬁ, 3allMCbIBATH PCIHICHUC C MTOMOIIIBIO CHMBOJIOB

Hcmons3oBaTh HCPABCHCTBA IIpU PCIICHUHN PA3JIMYHBIX 3a1a4

3.1

OyHKIUU

PacrioznaBate (QyHKIIMM H3y4yeHHBIX BUAOB. [loka3piBaTh CcXeMaTHUYECKU
pacroyio’keHre Ha KOOPAMHATHON TIOCKOCTH TpadukoB GyHKIMNA Buaa: y=kx,
y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT 3Ha4CHHI KOI()PHUIHECHTOB,

OTHCHIBAThH CBOMCTBA (DYHKINN

3.2

Iloka3piBaTh CXEMaTHUYECKH PAaCIIOJIOKCHHUE Ha KOOpHHHaTHOfI IIJIOCKOCTH

rpadukoB QpyHKIM BUga y = VX, y = |X| ¥ ONUCHIBaTh CBOWCTBA (DYHKIIUI

3.3

Ctpouth M M300paXkaTh CXEMAaTUYECKH TpaQUKH KBAJPATUYHBIX (YHKIHH,

OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIIMIA 1O UX TpaduKam

3.4

Pacrnio3naBate kBagpatndyHylo (QyHKIHUIO 1O (opMyie, TPUBOAUTH MPHUMEPHI

KBaJpPaTUYHBIX (PYHKINH U3 pealbHON )KU3HH, PUIUKU, TECOMETPUHU

4.1

ApudmeTrnueckas v TeOMETpUYECKasi IPOrPecCUuu

Pacrio3naBate apuMeTHYECKYIO M T€OMETPUUECKYIO MPOTPECCUU MPHU Pa3HBIX

crocobax 3aJaHusA




4.2

4.3

4.4

BrIOMHATE  BBIYMCIIEHHS C  HMCHOJb30BaHWEM  (OpMYyJT #-TO  4JieHa
apu(pMEeTHIECKON U TEOMETPHUECKOHN MPOTPECCHIA, CyMMBI TIEPBBIX N YJICHOB
N3o0pakaTh YIeHBI TOCIENOBATEILHOCTH TOYKAMH Ha KOOPJMHATHOW
IUIOCKOCTH

PemraTe 3aJad, CBA3AaHHBIC C YHMCIOBBIMH ITIOCJIICAOBATCIBHOCTAMH, B TOM
YuCJIC 3aaadyu Hu3 peaﬂLHOﬁ KH3HU (C HUCIIOJIb30BAHHUEM KaJIBKYJIATOPA,

U (QPOBBIX TEXHOJIOTHH)

MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COIePKAHUSA

1

Uuncna v BEIUKUCICHUS

1.1

Jpobu OOBIKHOBEHHBIE U JECATHYHBIE, MEpeXo] OT OAHOW (GopMBbI 3amucu aApodel K
npyroi. lloHdTne palMOHaNbHOrO 4YHCIA, 3alUCh, CPAaBHEHHUE, YIIOPSJIOUYHMBAHUE

pallnOHAJIbHBIX YU CEII

Apudmernueckne AEHCTBHS C palMOHAJIBHBIMH 4YHCIaMH. PemieHue 3amad  u3

h2 pealbHOI MPAaKTUKK HA YacTH, Ha TPOOH

13 CremneHb ¢ HaTypaJbHBIM IOKa3aTelleM: OlpelesieHre, Ipeodpa3zoBaHne BhIpAXKEHUN
' Ha OCHOBE OIPEJICIICHHUSI, 3aIICh OOJBIIIX YHCET

14 [IporieHTHI, 3amUCh TPOIEHTOB B BHUIE ApoOW W JpoOW B BHUAC MPOICHTOB. Tpu
' OCHOBHBIE 33/1a4Ml Ha MPOLIEHTHI, pellIeHUE 3a7a4 U3 PeabHOM MPaKTUKU

s [IpuMeHeHre NPU3HAKOB AETMMOCTH, Pa3NIOKEHHE HAa MHOXKUTENHM HaTypalbHBIX
' umcen

1.6 PeanbpHbIe 3aBHCUMOCTH, B TOM YHUCJIE TIpsIMasi B 0OpaTHas MPOTOPIIMOHATHBHOCTH
2 Anrebpanyeckue BhIpaXeHUs

51 [lepemeHHble, YHCIOBOE 3HAUYEHHWE BBIPAKEHUS C TNepeMeHHOU. JlomycTumbie
' 3HAYCHUS TIEPEMEHHBIX

27 [IpencraBneHre 3aBUCUMOCTH MEXAY BeTUYMHAMHA B BUIE (Gopmysbl. Beraucnenus mo
' bopmynam

23 [TpeoOpazoBanre OYKBEHHBIX BBIPRXKEHUMN, TOXKAECTBEHHO PaBHbIE BHIPAKECHUS

2.4 CBolicTBa CTENEHH C HATYpaJIbHBIM MOKa3aTeIeM




5 Onnounensl u  MHorowieHbl. CteneHb MHorowieHa. Clo)KeHHE, BBIYHTAHUE,
' YMHO>KE€HHE MHOTOYJICHOB

Y @opMynbl COKPAaUIEHHOTO YMHOXKEHHUS: KBaJApaT CYMMbl M KBajgpaT pPa3HOCTH.
' dopmylia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWIEHOB HA MHOKUTEIIH

3 YpaBHeHus

31 VYpaBHEeHHe, KOpPEHb ypaBHEHHWs, TMpaBWia  NpeoOpa3oBaHUS  ypaBHEHHS,
' PaBHOCUJIBHOCTh YPaBHEHUM

12 JIuHeitHoe ypaBHEHUE C OJIHOW MEPEMEHHOM, YHCIIO KOPHEH JIMHEHHOro ypaBHEHUS,
' peuieHue JIMHENHBIX YpaBHEHUI

13 CocraBiieHHEe ypaBHEHUW [0 YCIOBUIO 3aJaud. PellleHHe TEKCTOBBIX 3aJad C
' MMOMOIIBIO YPABHEHHI

34 JluneliHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMH U €T0 rpaduk

Cucrema JByX JHMHEWHBIX ypaBHEHUI C JBYMs IepeMEHHbIMU. PemieHue cucreMm
3.5 ypaBHEHUU cmocoOoM TojcTaHOBKU. I[IpumMepsl perieHHs TEKCTOBBIX 3ajad C
MTOMOUIBIO CUCTEM YPaBHEHUI

4 Koopaunats! u rpaduku. OyHKINH

4.1 Koopaunara Touku Ha npsMoi

4.2 YucnoBbie mpoMeKyTKH. PaccTosiHre MEXTy IBYMSI TOYKAMU KOOPAUHATHOW MPSIMOi

43 [TpsimoyronbHas cuctema koopauHat, oc Ox u Oy. Abcuucca U OpJiMHaTa TOYKH Ha
' KOOPAWHATHOW INIOCKOCTH

44 [Ipumepsr rpadukoB, 3amaHHBIX ¢GopMmynamu. UYUreHue rpaduKoOB pearbHBIX
' 3aBUCUMOCTEN

4.5 [Tonsitue pynkuuu. I'paduk Gynkiuu. CBolicTBa PyHKITUH

4.6 Jlunetinas pynkmus, e€ rpaduk. ['paduk pyHKIINN v = [X|

4.7 ['padpuaeckoe pernieHne IMHEHHBIX YPAaBHEHUH M CUCTEM JIMNHEHHBIX YPaBHCHHI
8 KIIACC

Kon ITpoBepsiemMblii 3JIeMEHT CO/IepPsKAHUA

1 Hucna v BBIYUCTICHUS

1 KBagpartusiii koperp u3 uncna. [loHsTre 00 WppanyoHAIBHOM 4YHcie. JlecsaTHuHbIe
. MPUOTHKEHUS UPPALMOHATIBHBIX YHCET

15 CpoiicTBa apudMeTHUYECKMX KBaApaTHbIX KOpHEH M WX TNpPUMEHEHHE K
. peoOpa30BaHUIO YHCIOBBIX BRIPAKCHUI U BBIYUCICHUSAM. [leficTBUTEIbHBIC YNCITa




1.3

Crenens ¢ 1enbIM MTOKa3zareneM U e€ cBoiictBa. CTaHgapTHas 3aluch Yucia

2 AnreGpanueckre BbIpaXeHUs
2.1 KBanpathslil TpéxuiieH, pa3iaoKeHUe KBaJPaTHOTO TPEXUIEHAa Ha MHOKHUTENN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO alnreOpandeckou 1poou
23 CrnoxeHue, BBIYUTAaHHE, YMHOXKEHHE, JIeTIEHUE alnTreOpandeckux apooei
2.4 PanmioHansHbIE BRIp@XXEHUS U UX TIPE0Opa3oBaHUe
3 VYpaBHEHUS 1 HEPABEHCTBA
3.1 KBagparnoe ypaBHeHUE, GopMyia KOpHEH KBaapaTHOroO ypaBHeHus. Teopema Buera
3.2 Pemienue ypaBHeHM, CBOJAAIIUXCS K TUHEUHBIM U KBaJPATHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATIBHBIC YPAaBHEHUS
I'padmyeckas wuHTEpmpeTanus ypaBHEHHH ¢ JBYMS TMEpEMEHHBIMH U CHCTEM
34 JIMHEMHBIX YpPaBHEHUW C JBYyMsS TNEepeMEHHbIMU. [Ipumepbl pemeHuss CHCTEM
HEJIMHEWHBIX YpPaBHEHUH C IByMS IIEpeMEHHBIMU
3.5 Perrenre TekCTOBBIX 3a7a4 anreOpanyeckuM Crocooom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOI TepeMEHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuneitHble HEpaBEHCTBA C OJJHOW NTEPEMEHHON
3.10 CucreMbl TMHEUHBIX HEPABEHCTB C OJTHOM MepEeMEHHON
4 OyHKIUU
il [Tonstne ¢ynkuuu. OOMacTh OMpeeNeHruss W MHOKECTBO 3HAYCHHMH (DYHKIIHU.
' CriocoOb1 3aianus pyHKITUI
4.2 I'padux ¢pynkunu. Urenue cBoicTB GyHKIMH 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIONINX PEATBHBIE MTPOIECCHI
44 @OyHKIUH, ONMUCHIBAIONINE MPSIMYI0 U OOpaTHYIO MPONOPIHMOHAIBHBIE 3aBHCUMOCTH,
' uX rpaQuxu
4.5 OyHKUU y =x% y = x?
4.6 Oynkiun y = Vx, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHHN




9 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA
1 Yucna u BBIYUCIICHUS
. PanmonanbHble YMca, MppalMoHAIBLHBIE YUCIA, KOHEYHbIE U OCCKOHEYHBIEC JIECATUYHBIC
’ Jpobu
MHOXeCTBO JEMCTBUTENBHBIX YHUCEN, JEHCTBUTENbHBbIE 4YHUCIAa Kak OECKOHEUYHbIE
1.2 NeCATUYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM
NENCTBUTENBHBIX YHCET U KOOpIMHATHOU mpsiMoi. CpaBHEHHE NEHCTBUTENBHBIX YHCET
1.3 Apudmerndeckue ASHCTBUSA ¢ ACHCTBUTEILHBIMU YHCIIAMA
W3mepenusi, mnpubmuxeHus, OLEHKH. Pa3mepbl O0OBEKTOB OKpPYKAIOIIETO0 MUPA,
14 JUTUTEIIBHOCTD MPOIIECCOB B OKpy»KaromeM mupe. [IpubnmkéHHoe 3HaUeHHE BEIMYUHBI,
' TOYHOCTh mpubmmxenus. Oxpyrienue uucen. [Ipukuaka W OlEHKAa pe3yJIbTaToOB
BBIUMCIICHUM
2 YpaBHEHHMs U HEPABEHCTBA
2.1 VYpaBHEHUsI C OJTHOW NMEPEMEHHOM
2.2 Jlunelinoe ypaBHeHue. Penienne ypaBHEHUN, CBOAAIIMXCS K JIMHEHHBIM
2.3 KBaaparHoe ypaBHeHMe. Penienre ypaBHEHNN, CBOAAIINXCS K KBaJAPaTHBIM
"4 bukBanpatHoe ypaBHeHue. llpumepbl pelieHHs ypaBHEHUM TpEeTbEed U UYETBEPTOM
' CTEIICHEN Pa3JIOKEHUEM HA MHOXKUTEIN
2.5 Pemenne npoOGHO-paIOHAEHBIX YpaBHEHHHA
2.6 CucreMsl ypaBHEHUI
2.7 VYpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpaduk
2.8 Pemenune cucreM OByX JTMHEWHBIX YPaBHEHUN C JBYMS IEPEMEHHBIMU
20 Pemenne cuctem ABYX ypaBHEHHUH, OJHO M3 KOTOPBIX JHHEWHOE, a Ipyroe — BTOPOH
' CTENeHU
2.10 I'paduueckas HHTEpIPETALINS CHCTEMBI YPAaBHEHUH C TBYMsI IEPEMEHHBIMH
2.11 Pemenne TeKCTOBBIX 3a/1a4 alreOpanyecKuM criocoooM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienue TMHEWHBIX HEPABEHCTB C OJHON TEPEMEHHOMN
2.14 Perienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON NMEPEMEHHOM
2.15 KBanpaTHbie HepaBeHCTBa
2.16 ['padmyeckas HHTEpIpeTallvsi HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMU
3 OyHKINU




11 KBanparnunas ¢ynkuums, e€ rpagux u coiictBa. [lapabGoria, KOOpAWHATHI BEPIIUHBI
' napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl

3.2 I'padpuku bynakauit y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku bynakmuit y=k/x, y = x* 1 X cBOMCTBa

34 I'paduku GyHKIMi , 1 UX CBOMCTBA
4 YucnoBsle NOCIEN0BATEIBHOCTH

41 Onpenenenne u CcHocoObl 3aJaHusl YHMCIOBBIX IOCIEAOBaTENbHOCTEH. 3agaHue
' I0CJIEI0BATEIbHOCTH PEKYPPEHTHOM hopMysolt u popmyIioil n-ro uieHa

42 Apudmerndeckas nporpeccusi. PopMynbl #-ro wieHa apu(PpMETUUYECKON NpOrpeccud,
' CYMMBI TIEPBBIX /1 YWJICHOB

43 I'eomerprueckass nporpeccus. @OpMynsl 7-TO 4i€HAa TI'E€OMETPUYECKOW IPOrPECCUH,
' CYMMBI IIEPBBIX /1 YWICHOB

44 N300pakeHne 4iIeHOB apU(PMETHUEeCKOM M reoMeTpHUYecKOW MpOrpeccHil TOYKaMH Ha
' KOOPJMHATHOM IIJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIIMAIbHBIN POCT

4.5 Crno’xHbI€ MPOLIEHTHI

HPOBEPAEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeGOBaHUS K MPEeAMETHBIM pe3y/JbTaTaM 0CBOEHHS
NpoBepPseMoro OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMBbl OCHOBHOI'0 00111ero
TpeOoBaHus o0pa3oBanust Ha ocHoBe PT'OC

YMeHue onepupoBaTh MOHITHUSMU: MHOXKECTBO, MOJMHOMXECTBO, OMEPALIHI
HaJ MHO>KECTBaMH; YMEHHE ONEePUPOBATh MOHATUSIMHU: Tpad, CBA3HBIN rpad,
1 JIEPEeBO, IUKIJI, MPUMEHSATh UX IPHU PEIICHUH 3a/a4; YMEHHUE HCIOJIb30BaTh
rpaduyeckoe TPENCTaBICHHE MHOXECTB [UJIsi OMHCAHMS  peabHBIX

IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YU€OHBIX MPEIMETOB

YMeHue omnepupoBaTh IMOHATUSIMH: OIpPEICICHHE, aKCMOoMa, Teopema,

J0Ka3aTCIbCTBO, YMCHHUC paciio3HaBaThb HCTHUHHBIC n JIOKHBIC

2
BBICKA3bIBAHUSA, IMPHUBOJUTH NPUMEPBl M  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BBICKA3bIBAHUI

3 YMeHue onepupoBaTh NOHATHSAMM: HATypaJbHOE YHUCIO, IPOCTOE U

COCTAaBHOC 4YHCJIO, ACITIUMOCTb HATypaJbHBIX YHCCJI, IMPU3HAKHU JCIUMOCTH,




IIeJI0e YHMCII0, MOJY/b YHCJIa, OOBIKHOBEHHAs APOOb M JecATHYHAs JpoOb,
CTaHJApPTHBIM BHJI YHMCJIA, PALlMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE YHUCIIO,
apu(METHYECKUI KBaJIpaTHBI KOPEHb, yMEHHE BBIMOJHATh JEHCTBHSA C
4HCJIaMH, CPAaBHHUBATh W YIOPSIOYMBATH YHUCIA, IMPEICTABIATh 4YUCIA HA
KOOPJAMHATHOW NIPSIMOM, OKPYIVISATH YWCJIA; YMEHHE JENaTh NPUKUIKY U

OLCHKY pE3yJibTaTa BBIYMCIICHUH

VYMeHHe oOIepupoBaTh IOHATHSAMH: CTENEHb C MEJNbIM IOKa3aTeseM,
apu(MeTHIECKUI KBaJpaTHBII KOpEeHb, MHOTOYJICH, ainredpanyeckas Apoos,
TOYK/IECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOM CTETICHH OOJIBIIE €TNHHIIBI;
YMEHHE BBIMOJHATH pPAacy€Thl 1Mo (opMmynaMm, NpeoOpa3oBaHHs IETBIX,
IPOOHO-PallMOHANBHBIX BBIPAKEHUH W BBIPAKECHHUH ¢ KOPHSAMH, Pa3lIoKeHNE
MHOTOYJIEHa Ha MHOXHUTENH, B TOM YHCJIE C HCIOJb30BaHUEM (HOpMyI

Pa3sHOCTH KBAaJAPaTOB U KBaJApaTa CYMMBI 1 Pa3HOCTHU

YMeHHne omnepupoBaTh MOHATHUAMH: YHUCIOBOE PABEHCTBO, YpPaBHEHHUE C
OJIHOM IIEPEMEHHOM, YMCIOBOE HEPaBEHCTBO, HEPABEHCTBO C IIEPEMEHHON;
yMEHHE pelniatb JUHEHble W  KBaJpaTHbIE ypaBHEHUS, JApoOHO-
palKOHaIbHBIE YPABHEHUS C OJJHOM NEPEMEHHOM, CUCTEMBI JBYX JIMHENHBIX
YpaBHEHHUIA, IMHEHHbIE HEPABEHCTBA U UX CHCTEMBI, KBaJIpaTHbIE U APOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHOW, B TOM 4YHUCIE NpPHU
peuieHuu 3ajad U3 JPYrux IPEeIMETOB M IMPAaKTUYECKHX 3a7ad; yMEHHUE
HCIMOJIb30BaTh KOOPJAUHATHYIO MPSAMYK) M KOOPAWHATHYIO IJIOCKOCTH IS

M300paKeHUs pelIeHni ypaBHEHUH, HEPABEHCTB U CHCTEM

YMeHue omnepupoBaTh MNOHATUAMU: (yHKUMA, TpadukK QYHKIMH, HYIU
(GyHKINH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, NPOMEXYTKH BO3PACTAHUS,
yObIBaHUs, HauOoIblllee W HaUMEHbIEE 3HAueHUs (YHKIMH, YMEHHE
ONEpPUPOBATH TMOHATHUSAMH: TMpsiMas MPOMOPLUOHAIBHOCTh, JIMHEHHAs
byHKuus, KBaapaTuyHas (QYHKUOWs, oOpaTHas MPOMOPIUOHAIBHOCTS,
napabona, runepOosia; yMeHue cTpouTh rpaduku (QyHKIUH, UCIIOIB30BATh
rpaduKy JUIS ONpeJeNieHHs] CBOWCTB MPOIECCOB W 3aBUCHUMOCTEH, IS
pelieHus 3a/1a4 U3 APYrux y4eOHbIX MPEAMETOB U pealbHOU KU3HU; YMEHHE

BBIpaXaTh POPMYIIaMHU 3aBUCHMOCTH MEX/Y BEIUYMHAMU

YMenune OICpHUPOBATH MOHATUAMHA: MOCICAOBATCILHOCTD, aqu)MeTquCKaH
U TeoMeTpUYecKas MNpOrpecCMd; YyMEHHE HCIOJb30BaTh  CBOWCTBA
MoCJIeI0BaTeIbHOCTEH, (DOPMYIIBI CYMMBI W OOIIErO 4ICHA MPU PEIICHUN

3ajla4d, B TOM YHCJIC 3aaa4d U3 APYrux y‘le6HBIX npeaMeToOB U peanLHoﬁ




KHU3HU

YMeHue pemarh 3a/1auyu pa3HbIX TUMOB (B TOM YHCIIE€ HA MPOLEHTHI, TOJIU U
4acTH, JBIKEHHE, padoTy, IIeHy TOBApOB M CTOMMOCTH TMOKYIOK M YCIIYT,
HaJord, 3aJaud W3 O00JIaCTH YINpaBIEHUS JIMYHBIMU U CEMEHHBIMHU
(¢buHaHCaAMM); YMEHHE COCTaBJISATh BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA U
CUCTEMBl IO YCJIOBHIO 3ajJaud, HCCIENOBaTh IOJIYYEHHOE pEIIEHUuEe u

OLICHUBATb HpaBI[OHO,I[O6HOCTI> IMMOJIYYCHHBIX PE3YyJILTATOB

YMeHue onepupoBarh MOHATHSAMH: (pUrypa, TOUKa, OTPE3OK, MpsAMas, JIyd,
JIOMaHas, yroJl, MHOTOYIOJbHUK, TPEYrOJbHUK, paBHOOEAPEHHBIH U
PaBHOCTOPOHHUHN TPEYrOJILHUKH, MPSMOYTONbHBIA TPEYroJbHUK, MEIuaHa,
ouccekTpuca u BBICOTA TPEYroJbHUKA, YEeTBIPEXYTOJIbHUK,
napajuieiorpaMmm, pomMo, MpsSIMOYTOJIbHUK, KBaApaT, Tpanenus; OKPyKHOCTb,
KpYT, KacaTeJabHast; 3HaKOMCTBO C MPOCTPAHCTBEHHBIMH (DUTYpaMH; YMEHHE
pemars 3a7add, B TOM YHWCJIE U3 TMOBCEIHEBHOM XH3HU, HA HAXOXKICHHE
TE€OMETPUUECKUX BEIMYMH C MPUMEHEHHEM H3YYE€HHBIX CBOWCTB (QUTYp U

(hakToB

10

11

12

YMeHue omnepupoBaTh TMOHATUSMHU: PaBEHCTBO (UTYp, PABEHCTBO
TPEYTrOJIbHUKOB; MapaJlIeIbHOCTh U TMEPHEHIUKYISIPHOCTh MPSIMBIX, YTOJ
MEXIy MPSMBIMU, TEPIECHANKYISAP, HAKJIOHHASA, IPOEKIHs, ojiodue Gpuryp,
MOAOOHBIE TPEYTOJIbHUKH, CUMMETPHS OTHOCHUTEIBHO TOUYKH W TPSIMON;
YMEHHE pacro3HaBaTh pPaBEHCTBO, CHUMMETpPHI0O U Togodue ¢uryp,

MapaJUIEIbHOCTD U MEPIICHIUKYIIIPHOCTD IIPSIMBIX B OKPYKAIOIIEM MUPE

YMeHue onepupoBaTh MOHATHUSMU: JJIMHA, PACCTOSHUE, yroil (BeIMYHUHA
yria, CHHYC U KOCHHYC yrja TpeyrojbHUKa), IUIOIIA/Ab; YMEHNUE OLIEHUBATh
pa3Mepsl IPeIMETOB U 00BEKTOB B OKPYKAIOLIEM MUPE; YMEHUE MTPUMEHSITh
(dhopMyITBI IEpUMETpa ¥ TUTOIIAId MHOTOYTOJILHUKOB, JUTHHBI OKPYKHOCTH U
wiom@aau Kpyra, oObemMa MNPSMOYTOJIbHOTO TMapajulefienunena; yMeHHe
IIPUMEHSTh IPU3HAKU PaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojbHuka, Teopemy Iludaropa, TpuroHomerpudyeckue COOTHOIICHUS

JUISL BBIYUCIIEHUS! JUTUH, PaCCTOSHUH, IO

YMmenune  u3o0pakaTh  IUIOCKME  QUTypl HM  HX  KOMOWHAIuu,
NPOCTPAaHCTBEHHbIE (QUTYpBl OT pPYKH, C TIOMOIIBIO  YEPTEKHBIX
WHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB MO TEKCTOBOMY HJIM CHUMBOJIbHOMY

OITMCaHHIO

13

Vmenune OIICPUPOBATL MOHATHUAMHU: IIPAMOYIOJibHad CHCTEMa KOOPIAWHAT,




KOOpAUHATbl TOYKH, BCKTOpP, CyMMa BCKTOPOB, IMPOU3BCACHUC BCKTOpa Ha
YHUCJIO, CKAJLIPHOC MPOU3BCACHUC BEKTOPOB;, YMCHHUC UCII0Jb30BATh BEKTOPLI
M KOOpAWHATBI MJIA MPCACTABICHUA JAHHBIX U PCHICHUA 3aaa4, B TOM YHUCJIIC

U3 IPYTUX y4eOHBIX MPEAMETOB U peanbHON KU3HU

14

VYMeHue onepupoBaTh MOHATHUSAMH: CTOJIOUKOBBIC W KPYTOBBIC JHATPAMMEI,
Ta0JIUIIbEI, cpeHee apudmMeTndeckoe, MeIuaHa, HanOoJIbIliee U HAUMEHBIIIEe
3HAYEHMs,  pa3Max  YHCIIOBOro  Habopa,  yMEHHE  W3BJICKATh,
MHTEPIPETHPOBATh U MPEOOPa3OBBIBATh WH(OPMAIIHIO, TIPEACTABICHHYIO B
TabJIMIIaX W Ha JMarpaMmax, OTPaKaloIIyl0 CBOMCTBA M XapaKTEPUCTHKU
PCAJIBbHBIX MTPOHCCCOB U SIBJ'IGHI/II\/JI; YMCHHUE PACIIO3HABATH HN3MCHUYHUBBLIC

BCIIMYHHBI B OKPYXXArOIIEM MHUPC

15

YMeHHne omepupoBaTh TOHATHUSAMH: CIy4alHBIH ONBIT  (CIy4dalHBIN
AKCIIEPUMEHT), SJIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIN UCXO) CIIYHaitHOTO
OMbITa, CIy4yailHOE€ COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHME HAaXOIUTh
BEPOSTHOCTH CIyJalHBIX COOBITHMH B ONBITAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU  COOBITUSIMH;  YMEHHE pellaTh 3a7aud  METOAOM
OpPraHW30BAHHOTO Iepedopa W C WCIOJIH30BAHUEM NPABHIIA YMHOXKCHHUS;
YMEHHE OIIEHUBATh BEPOATHOCTH PeajbHBIX COOBITHI U ABIEHUH, TOHUMATh
pOJIb  MPAKTHUYECKH JOCTOBEPHBIX H  MAaJIOBEPOATHBIX COOBITHI B
OKpY)KaloIlleM MHUPE U B >KM3HU; 3HAKOMCTBO C TOHSATHEM HE3aBUCHUMBIX
COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YHCEN M €T0 POJIHI0 B MaCCOBBIX

SABJICHHUAX

16

YMeHHne BBHIOMPATh MOAXOSIIMA W3YyYEHHBIM METOJ JIJIS PelIeHUs 3aJauH,
MPUBOJAUTH TMPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUPOAE U
JKU3HHM, pacro3HaBaTh IPOSBICHWE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE,
OMKCHIBATh OT/EIBHBIC BBIIAOIIUECS PE3YNbTAaThl, IOJTYYECHHBIE B XOJIC
Pa3BUTHUSI MAaTEeMAaTHKU KaK HAYKH, MPUBOJUTH MPUMEPHI MAaTEMATUUYECKUX

OTKpBITI/Ifl " UX aBTOPOB B OTE€UYECTBEHHOH 1 BCGMHpHOfI HUCTOpUHA




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA
OI'D 1O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT COJEePKAHUSA

1 Yucna u BBIYUCICHUS

1.1 Harypanbnsle u nensie yncna. [IpusHaky 1e1MMOCTH LEIIbIX YUCE

1 OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOH, MPOLIEHTHl, OECKOHEUYHBIE MEPUOIUYECKUE
' npodu

1.3 Panmonaneuelie yncna. Apudmernyeckue onepamuy ¢ paloHAIbHBIMU YUCIaAMH

1.4 JleiicTBuTenbHbIC Yrcia. ApudMeTHIECKUE ONepaliy ¢ CHCTBUTEILHBIMUA YHCIIAMU

s [TpubnmkEHHBIC BEIYUCIICHUS, TIPABIJIA OKPYTJICHHSI, IPUKHJIKA U OI[EHKA pe3ysibTara
. BBIUMCIICHU I
2 AnreOpandeckue BbIpaKEHUS

2.1 bykBenHble BbIpakeHUs (BbIPAXKEHHS C IEPEMEHHBIMH )

55 Crenens ¢ menbiM nokaszaresieM. CTeneHb ¢ pallMOHAIbHBIM TToKaszaTesneM. CBoicTBa
. CTENIEHU

2.3 MHorousieHsl

2.4 Anrebpandeckas 1po0b

) s Apudmerndyeckuil KOpeHb HATypalbHOW cTerneHu. JleficTBus ¢ apupmMeTHyecKUMH
' KOPHSIMH HAaTypaJbHOU CTENEHU
3 VYpaBHEHMS U HEPABEHCTBA

3.1 [enbie 1 poOHO-panoHaNBHBIE ypaBHEHUSI. CUCTEMBI M COBOKYITHOCTH YpaBHEHUH

35 Ilensle u ApoOHO-panMoHalbHBIE HepaBeHCTBa. CHCTEMBI U COBOKYIHOCTH
' HEPaBEHCTB

3.3 Perrenuie TEKCTOBBIX 3a7a4
4 Umucnoble moCiieI0BaTETbHOCTH

4.1 ITocnegoBaTensHOCTH, CIIOCOORI 3aJaHUs MOCIEA0BATENLHOCTEMH

4.2 Apudmernueckas u reomeTpudeckas nporpeccuu. opmyna ciI0KHBIX TPOIEHTOB
5 OyHKIHH

51 OyHK1MA, cnocoOsl 3ananus GyHKuu. ['paduk dyrknun. O61acTh ONpeacIeHus 1

MHOXecTBO 3HaueHui (yHkumu. Hymn ¢yHkmmu. [IpoMexyTKH 3HAKOIOCTOSHCTBA.




ITpomMexxyTK MOHOTOHHOCTH (YHKIMHM. MaKCUMyMbl W MHMHUMYMBI (DYHKIHH.

HauOonpliee 1 HAaMMEHBIIIEE 3HAYEHHE Q)YHKI_[I/II/I Ha IIPOMEIKYTKE

6 Koopaunatel Ha npsiMO#l ¥ TIJIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlekapTOBBI KOOPIMHATHI HAa TIJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHOroyroiasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3Mepenne reoMeTpruieCcKiX BETUINH
7.6 BekTopsl Ha nockocTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads
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