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NMOACHUTEJ/IBHAA 3AITMCKA

Anredpa ABIIETCA OTHHM W3 OTMOPHBIX KYPCOB OCHOBHOTO OOIMICro 00Opa’OBAHHA: OHA
o0ecneunBacT H3YUCHUE IPYTUX JUCLHUILIAH, KAK ECTECTBEHHO-HAYYHOTO, TAK H TYMAHUTAPHOTO
LUKJIOB, ¢& OCBOCHHEC HCOOXOAMMO I MPOJODKCHHA 00PA30BAHUA H B MOBCCIHCBHOM MKU3HH.
PazButHe y 0OVYAIOIMXCA HAYYHBIX TNPEICTABICHUN O MPOHUCXOXKICHHH U CYIIHOCTH
anreOpandeckux  adCTpakiuii, Cnocode OTPAKCHHMA MATCMATHUCCKOH HAYKOH SBICHHA U
MPOLECCOB B MPHPOAEC W OOIIECTBE, POJTH MATEMATHYECKOTO MOJCTHPOBAHHS B HAYUHOM
NO3HAHHU H B IIPAKTUKE CIOCOOCTBYCT (DOPMHPOBAHHIO HAYYHOIO MHPOBO33PCHHS H KAUCCTB
MBIIIICHUSA, HCOOXOAMMBIX AN aJaNTAllMM B COBPEMEHHOM IH(poBoM odmecTBe. M3yueHue
anreOpsl 00ECIICUNBACT PA3BUTHE YMCHHA HAOIIOIaTh, CPABHUBATh, HAXOAUTH 3aKOHOMCPHOCTH,
TpeOYeT KPUTHYHOCTH MBIIIJICHHUA, CIIOCOOHOCTH apryMCHTHPOBAHHO OOOCHOBBIBATH CBOU
JCHCTBUA U BbIBOABI, (POpMYIHpOBaTh yTBep:kAcHUA. OCBOEGHHE Kypca aireOpbl 00ecreYnBacT
Pa3BUTHE JIOTHUCCKOTO MBIINUICHHA OOYYAIOLIUXCA: OHH HCHOJBb3YIOT JCAYKTHBHBIC H
MHIYKTHBHBIE PacCy’KICHHs, 0OOOLICHHE M KOHKPETH3aUui0, a0CTParHpOBAHHE W AHAJIOTHIO.
OOyucHue anreOpe MPEANONaracT 3HAYMTCIBHBIH OO0BEM CAMOCTOATCIBHOM JCATCIBHOCTH
OOVHAIOLIMXCS, TIO3TOMY CAMOCTOSTEIBHOC PCIICHHE 3a7ady  SABJSIETCS — pealM3alHcH
JCATCTBHOCTHOTO MPHHIIAINA O0YUCHHS,

JlarHas paboyad mporpaMMa COCTABICHA C MCIIOIb30BAHHEM HOPMATHBHOTO TOKYMCHTA |
[TPUMEPHAS AJAIITTUPOBAHHA S OCHOBHAS OBPA30BATEJIBHAS ITPOTPAMMA
OCHOBHOT 'O OBIIIET'O OBPA3OBAHUA OB VUAIOITAXCS C 3AJIEPKKOM
[ICUXHUYECKOI'O PA3BUTHS ( omoOpeHa pemecHHEM (peacpaabHOTo YICOHO-
MCTOIUICCKOTO OOBSIHHCHHA 1O 00ImeMy 00pa3oBaHHIO(MPOTOKOT 0T 18 Mapra 2022 r. Ne
1/22)

OOyucHHE MaTeMaTHKS AaET BO3MOKHOCTh pa3BHBaTh y oOy4arormxcs ¢ 3[1P TouHy¥o,
PALHMOHAIEHYIO U HH(OPMATHBHYKO PEUb, YMCHHE OTOHpPATh HAHOO0JEC MOAXOMALIHE S3BIKOBEIC,
CHMBOJIHYCCKHE, TPAa(UUCCKHE CPEACTBA I BBIPOKCHHA CYXICHHH M HAIJBIJHOTO HX
NPEACTABICHUS.

HeoOxomuMbIM KOMIIOHEHTOM OOLICH KYJIBTYPBI B COBPEMCHHOM TOJKOBAHHH SIBIISICTCS
001mee 3HAKOMCTBO C MCTOJAMH TO3HAHHS JICHCTBHTCIHHOCTH, MPSACTABICHHE O TMPCIMETS H
METOAAX MareMaTHKH, UX OTJIHYHH OT METOJOB APYTHX €CTECCTBEHHBIX H I'YMAHHUTAPHBIX HAYK, 00
OCOOCHHOCTAX MPUMCHCHUA MATEMATHKHU AJIA PCLICHUA HAYYHBIX H NMPHKIAAHBIX 33a7a4. Takum
00pa3oM, MaTeMaTHYECKOE 00Pa30BaHHE BHOCHT CBOH BKJIAA B (DOPMHPOBAHHE OOIIEH KYIbTYPbI
YyeI0BEKA.

H3yueHHE MAaTEMATHKH TAKKE CMOCOOCTBYET 3CTCTHUCCKOMY BOCHHTAHHMIO HCTIOBCKA,
NOHMMAHHIO KpPAcOTHI W  H3SINECTBA  MATCMAaTHYECKHX  PACCYy’KACHUH,  BOCIIPHATHIO
TCOMETPHUECCKUX (POPM, YCBOCHHUIO HACH CHUMMETPHH.

IMporpamMma oOTpaskaeT coaepskaHHe OOy4YeHHs mnpeaMeTy «MareMaTHka» ¢ yUeTOM
0CcO0OBIX 00pa3zoBareIbHBIX MOTPeOHOCTEH oOyuarommuxcsa ¢ 3[1P. OmagcHue y4cOHBIM
npeaMeToM «MaTeMaTHKa» MPEACTABIIET OMPEACICHHYI0 CIOMKHOCTE Ui yuamuxcs ¢ 3[1P. ¥V
ooyuaromuxcs ¢ 3[IP HamOolee BBIPAKCHBI OTCTABAHHSA B PA3BHTHH CJIOBCCHO-JTOTHUCCKHX
(hopM MBINIICHHUSA, TIO3TOMY A0CTPAKTHBIC M OTBICUCHHBIC KATCTOPHH UM TPYIHOJOCTYIHBI B
TOKEC BpPEMS TNPH CICHHATBHOM OOYUYCHHH OOYYAOIIMECS MOTYT BBINOTHATH 3aJaHUSA O
amroput™my. OHH BOCIPHHMYHBBI K TOMOINH, MOTYT BBIIOJHHTH ICPCHOC HA AHAJOIHYHOC
3a7laHAE YCBOGHHOTO cnoco0a pemenusi. CHIDKEHHE PA3BUTHS MBICTHUTETBHBIX OMEPANHN H
3aMCAJICHHOC CTAHOBJICHUC JIOTHYCCKHX ACHCTBHH MPHBOAAT K HCIOCTATOYHOM OCMBICJICHHOCTH
COBCPIIACMBIX VUCOHBIX JCHCTBHM. Y OOVYAIOIIMXCS 3aTPYJAHCHBI CUCTHBIC BBIMHCJICHUSA,
OPOW3BOJUMBIC B yYME. B NHCBMCHHBIX BBIMHCICHHSAX OHH MOTYT HPONMYCKATh OJWH H3



IIPOMEKYTOUHBIX Aros. [Ipu padoTe ¢ YHCIOBBIMH BBIPAKCHISIMH, BBIUUCICHHEM HX 3HAYCHUS
MOTYT HE VACP)KHBATh MPABHIBHBIN mopsAaok aciicteuiil. [Ipm ympormenuu, mpeoOpa3zoBaHHH
BoIpaxkeHuit yuammeca ¢ 3[IP He MOTYT CaMOCTOSTEIBHO TPHHATH PEIICHHE O
MOCICAOBATCIPHOCTH BBIIOJTHCHUA ACHCTBHI. KOHKPETHOCTD MBIIJICHUS OCJIOMKHSACT YCBOCHUS
HABBIKA PEIICHHMsA YPABHEHMH, HEPABEHCTB, CHCTEMbl VpaBHEHHMH. MM MamoaoCcTymHO
COBCPIICHHUC 0OPATHMBIX OIICPALIHIA.

Huskuit ypoBEeHb pasBUTHS JIOTHUCCKHX OINCpamui, HEAOCTATOYHAsA OOOOIMICHHOCTH
MBINUICHHUS 3aTPYAHSAIOT H3Y4YCHHE TeMbl «DYHKIUHH». IPU ONPEACIACHUH (DYHKUHOHATLHOMN
3aBHCHMOCTH, TIPH ONHCAHWH TPaPUUCCKOH CHTYAIMH, WUCTOIB3YA TCOMCTPHUCCKHH,
anreOpandeckuii, (PDYHKUHMOHAIBHBIN A3bIkH. Hepeako ywamuecs He BHIAT Pa3HULBI MEKIY
00J1ACTHIO ONPSACICHUS (DYHKIUH W 00TACTHE) 3HAYCHHIA.

Pemenue 3a1a4 CONPsHKEHO C TPYAHOCTAMHU O(OPMICHUS KPATKOH 3aMUCH, MPOBEACHUS
aHamM3a yCIOBUA 3aJa4d, BbIACJICHHS cyuiecTBeHHOro. OOyuarommecs ¢ 3[IP 3atpyansrorcs
CIenaTh VMO3AKTFOUCHHE OT OOIMero K YaCTHOMY, HEPEIKO BHIOHPAIOT HEPALMOHATBHBIC
CMOCOOBI PELICHHUS, HHOTAA OTPAHUYHMBAOTCSA MAHUITYJIALHAMHE C YHCIAMH.

[Ipu M3yHCHHH TEOMETPHHUCCKOrO Martepuana oOyuaromuecs ¢ 3[IP crankuBarOTCs C
TPYAHOCTBK) J€IaTh JOTHMYECKHE BBbIBOJBL, CTPOHTb IOCIEIOBATEIAbHBIE PACCYKACHHS.
Henpounble 3HAaHMA OCHOBHBIX TEOPEM TEOMETPHH MNPHBOAHT K OIMMOKAM B PELICHHU
reoMeTpHUeCKuX 3amad. OOydaromuecs MOTYT MOIMCHHTh (POPMYITY, HECMPABUIBHO MPUMCHHTH
teopeMy. K cepbe3HbIM OIMOKAM B PELICHHH 3aJa4 NPUBOJAT HEJOCTATOYHO Ppa3BUTHIC
OPOCTPAHCTBCHHBIC NPEACTABICHHA. MM CHI0KHO BBIIONHHMTBD HYEPTCK K YCIOBHI, B
MHCBMEHHBIX Pa00Tax OHH HE MOTYT MPHBECTU OOBICHEHHE K UEPTEIXKY.

TOYHOCTh 3AIOMHHAHUA H BOCHPOM3BCACHHA YUCOHOIO MAaTCpHada CHIUKCHBI IO
OPUYHHE CIA00CTH MHECTHYECKOH JIEATEIBHOCTH, CYXKEHHS 00beMa mamsaTH. OOyUarommMcs ¢
3[1P tpelyercs OoJble BPEMEHH HA 3aKPEIUICHHE MaTepualia, akTyaau3alys 3HaHUH 1o onope
MPH BOCIIPOU3BCACHUH.

JAns mpeoAoneHHsA TPYAHOCTEH B HM3YYEHUH YyueOHOro mnpeamera «MartemaTruka»
HCOOXOoaMMa azanrTanusd 00bEMa M XapakTepa y4yeOHOTO MaTepHaza K IIO3HABATC/IBHBIM
Bo3MOkHOCTM yuanmxcsi ¢ 3[TP. Caenyer yueOHbIH MaTepuan MPENMOJIHOCHTh HEOOIbITHMHE
NOPLMAMH, YCIOXKHSA €r0 IMOCTCHEHHO, M3BICKUBATh CIOCOOBI aJanTalMM TPYIHBIX 3aJAHHH,
HCKOTOpPBIC TEMBl [aBaTh KaK O3HAKOMHTCIBHBIC, HCKIIOYATh OTACIBHBIC TPYIHBIC
JI0KA3aTeIbCTBA; TEOPETHYECCKUHM MAaTepHal PEKOMEHAYETCS H3y4aTh B MPOLECCE MPAKTHUYECKOM
JEATCIPHOCTH MO PEIICHHIO 3a4a4. OpraHuueckoe ¢IUHCTBO IPAKTHYCCKOH M YMCTBEHHOM
JEATEIbHOCTH YYAIIMXCA HAa YPOKAX MATEMATHKH CIOCOOCTBYIOT MPOYHOMY H CO3ZHATEIHLHOMY
YCBOCHHUIO OA3MCHBIX MATCMATHYCCKUX 3HAHUH U YMCHHH.

Henu 1 3a7a490 H3YYeHUST YIeOHOr0 mpeaMera «MareMaTnka»

[TpuopureTHBIMHA Yerimy OOYUCHHS MATEMATHKE B 5—9 KiIaccax sIBISKOTCAL

* (OpMHUpPOBAHHC UCHTPATBHBIX MATCMATHYCCKUX TOHATHH  (YHMCO, BCIMYHHA,
TEOMETPHYECKAsl (PUrypa, NEPEMEHHAs, BEPOATHOCTb, (PYHKUMS), OOCCHEUHBAIOIIUX
NMPEEMCTBECHHOCTh M MEPCHCKTHBHOCTh MATEMATHUYCCKOTO O0PAa30BaHUA OOYUYAIOIIUXCA C
3I1P;

* poaseacHue oOyyaromuxcsa ¢ 3[IP Ha AOCTYmHOM A8 HHX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3H MATCMATHKH M OKPY;KAOIICTO MHPA, TMOHHMAHHC MATEMATHKH KAK YacTH
oOLIEH KyABTYPBI YEJIOBEUECTRA;

" Pa3BUTHC HHTC/UICKTYAIBHBIX H TBOPYCCKHX CHOCOOHOCTEH oOyuaromuxcs ¢ 3IIP,
MO3HABATEILHOM AKTHBHOCTH, HMCCJIEIOBATEIbCKHX YMEHHH, KPHTHYHOCTH MBIIILICHH,
HHTEPeCca K H3YYCHHIO MaTCMaTHKH;

* (popMupOBaHUE (DYHKIHOHATBHON MATEMATHYECKOW IPAMOTHOCTH: YMEHHS PACTIO3HABATH
MPOABICHUA MATEMATHUCCKUX IOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaIbHBIX
JKU3HCHHBIX CHUTYAIWSAX W TPH HM3YUYCHUH APYTHX YUCOHBIX TPEIMETOB, MPOSBICHHUS
3aBHCHMOCTCH M 3aKOHOMEPHOCTEH, (POpMYyIMpOBaTh HX HA SA3BIKE MATEMATHKH H



C031aBaTh MATEMATHYECKUE MOJENH, MPHMCHATh OCBOCHHBIH Mar¢MaTHUYSCKHI ammapar

TS PEIICHHS TPAKTHKO-OPHCHTHPOBAHHBIX 3371a4, HHTCPIPECTHPOBATH W OUCHUBATH

MOJYYCHHBIE PE3YIbTATHL

JOCTHIKEHHE 3THX LICTICH 00CCTICUHBACTCA PEHICHUEM CIICAYIOIUX 30044

= (opmupoBars y oOyuaromuxcs ¢ 3[TP HaBbIKH yueOHO-TIO3HABATEIILHOM JEATCIBHOCTH:
MJIAHUPOBAHUE PAbOTHL, MOMCK PALHOHAIBHBEIX IYTCH €€ BBIIOIHCHHUSA, OCYIICCTBICHUS
CAMOKOHTPOJI,

* CcrnocoOCTBOBATh HHTEIICKTYAIbHOMY Pa3BUTHIO, (JOPMHPOBATh KAUECTBA, HEOOXOIUMBIC
YCJIOBEKY I TMOJMHOUCHHOM JKU3HH B COBPCMCHHOM OOINCCTBE, CBOMCTBCHHBIC
MAareMaruyeckoil  ACATENBHOCTH. fACHOCTH M TOYHOCTH  MBICIH, HWHTYHIIHH,
MPOCTPAHCTBCHHBIX MPEACTABICHUH, CIOCOOHOCTH K ITPEOJOICHHIO TPYIHOCTEH;

= (opMHpOBATH KJIOUEBBICE KOMIICTEHI[MM YYAIIMXCS B PAMKAX MPEIMETHOH 001acTH
«Maremaruka 1 HH(POPMATHKA,

" Pa3BHBATh MOHATHHHOC MBIILICHUS 00yHarormuxcs ¢ 3[1P;

® OCVYIUCCTBIATh KOPPEKLMIO TMO3HABATEJIbHBIX mpoueccoB olyyaromuxcs ¢ 3I1P,
HEOOXOAUMBIX /11 OCBOCHHA MPOIPAMMHOTO MAaTCpUaa Mo y4COHOMY IPEAMETY,

" TpeAyCMaTpUBaTh BO3MOXKHOCTb KOMIICHCAILMH OOpA30OBATENBHBIX JC(UIUTOB B
OCBOCHUH NPEIIICCTBYIOLIETO MPOrpaMMHOI0 Marepuana y oOyuaromuxca ¢ 3[1P u
HCEJO0CTATKOB B HX MATCMATHYCCKOM PA3BUTHH,

* c(OpMHPOBATH YCTOMUMBBIA HHTEPEC YUALIMXCS K IPEAMETY;

" BBIBIIATH U PaA3BHBATE MATCMATHICCKHC H TBOPUCCKHE CIIOCO6HOCTH.

OCHOBHbBIC JTMHHM COJEPXKaHHMA Kypca MareMaTHkd B 5-9 kmaccax: «Yucna u
BBIUHCICHHA», «Anredpa» («Anredpandeckue BBIPAKCHHS», «YPABHCHHA H HCPABCHCTBAY),
«Oyukuumw», «leomerpus» («eomerpuueckue QuUrypsl W HX CBOHCTBa», «M3MepeHue
ICOMCTPHYCCKUX BCIMYUH»), «BeposATHOCTP W CTAaruCTHKA». JlaHHBIC IWHUU PA3BUBAKOTCA
MapaIIeIbHO, KAKIas B COOTBETCTBHU C COOCTBCHHOU JTOTHKOM, OJHAKO HE HE3aBHCHMO OHA OT
ApYIOH, a B TECHOM KOHTAKTC M B3auMoicHcTBHH. Kpome 3TOro, mx OOBEAMHSET JOTHYECKAS
COCTaBJIAOIASA, TPATHIIHOHHO IMPHCYINAT MATCMATHKE W MPOHH3BIBAOMIAA BCC MATCMATHUYCCKHC
Kypchl M coaep:karenpHble JuHuH. ChopmynupoBannoe B DeaepanbHOM TOCYIApPCTBEHHOM
00pa3oBareIbHOM CTAHZApPTE OCHOBHOIO OOMET0 0Opa3oBaHHA TPEOOBAHHE  «YMETh
OMCPHUPOBATh TOHATHAMH: OTNPEACICHHE, AaKCHOMA, TCOpEMa, JO0KA3aTelIbCTBO, YMCHHC
PacCNO3HABATh HUCTHHHBIC M JIOYKHBIE BbICKA3BIBAHHSA, NMPHBOAUTH MPHMEPHI U KOHTPIPHUMEPHI,
CTPOMTHh BBICKA3BIBAHHA H OTPHIAHHA BBICKA3BIBAHHI» OTHOCHTCS KO BCEM IcypcaM, a
()OPMHPOBAHHE JOTHYECKHMX YMEHHM pacmlpeensercs MO BCEM roiaM OOYYEHHSI Ha YPOBHE
OCHOBHOTIO 00mIero o0pa3oBaHusl.

Coxaepxkanue 0Opa30BaHHS, COOTBETCTBYIOIIEE NPEAMETHBIM PE3yJIbTaTaM OCBOCHUS
[IpumepHoii paGoueil mporpaMMbl, pacnpeAcJEHHBIM MO roJaM OOYYEHHs, CTPYKTYPHPOBAHO
TaKUM O00pa3oM, YTOOBI KO BCEM OCHOBHBIM, TNPHHIUITHATGHBIM BOMPOCAM OOYYAKOIIHCCS
00palaMCh HEOJHOKPATHO, YTOOBI OBIAJCHHE MATEMATHYECKHMMH TMOHATHAMH M HAaBbIKAMHU
OCYIICCTBILIOCh  MOCICIOBATCIIBHO W MOCTYHATCIBHO, C  COOMOACHHEM — NMPHHIIHMIA
NPEEMCTBEHHOCTH, a4 HOBBIE 3HAHUS BKIIOYATUCh B OOMIIYIO CHCTEMY MATEMATHYECKHX
npeacrasicHuil oOyuyarommxca ¢ 3IIP, pacompss u yroyOomsas €€, oOpasys mpOuHbIC
MHOKCCTBCHHBIC CB3M. OOmme uUemd W3YUCHHA Y4eOHOro mpeaMera «Maremarukay
npeacrasicHsl B [IpumMepHOit paboucii mporpaMMe OCHOBHOTO 00IIETro 00pa3oBaHusl.

OcobennocTu 0T0OPA M A1ANTANUH YYeOHOT0 MATEPHAJIA 110 MATEMATHKE

OOyucHue yucOHOMY mpeamery «MareMaTHka» CTPOHTCSA HAa CO3JAHHH ONTHMAJIbHBIX
YCIOBHH A1 YCBOEHUSI MPOTPAMMHOI0 Marepuana ooyuarorumucs ¢ 3[1P. bombiroe BHUMaHHE
yaemsiercs oTOopy y4eOHOrO Marepmana B COOTBSTCTBHH C IPHHLIHUIIOM JOCTYIHOCTH IIPH
COXpaHCHHH 00mEro 0a30BOTO YPOBHS, KOTOPBIA JODKCH MO COACP/KAHUIO W 00BEMY OBITh
azanTHpOBaHHBIM i1 oOyyarommxcs ¢ 3[1P B coOTBeTCTBUH C HX 0COOBIMH 00pa30BaTeIbHBIMH



norpeOHocTsMH. Crheayer oOIEryuTh OBJAACHHEC MarcpuajoM oOyuvaromumucs ¢ 3[1P
MOCPEICTBOM €r0 JACTATBHOTO OOBACHCHHUS C CHCTEMATHUCCKHM MOBTOPOM, MHOTOKPATHOMH
TPEHHUPOBKH B MPHMCHEHMM 3HAHHWM, MCMOJB3YyS MPHEMbI AKTyalu3auuH (BU3yalbHas OMOpa,
MAMATKA).

ITpumepHass mporpaMMa TPEAYCMATPHUBAET BHECEHHE  HEKOTOPBIX  H3MCHEHHIA:
YMEHbIICHHE O0BEMA TEOPETHYCCKHX CBCACHHM, BbIHECCHHE OTACABHBIX TEM MM LEJbIX
Pa3aeIoB B MATCPHAIIBI 1711 0030PHOTO, 03HAKOMHTEIILHOTO H3YUCHUS,

H3menenns nporpaMmel B 5-9 kiaccax

Mamemamuxa 8 5 u 6 Kaccax

B O3HAKOMHTEIBPHOM IJIAHE PEKOMECHAYETCS HM3y4YaTh CICAYIOIIHE TeMbl: «PuMCKkas
Hymcpauus», «PaBubic Qurypsr», «uwmaaap, xoHyc, map», «Kyo», «l[IpamMoyroisHbIH
napamnenenuneny, «llepememenue no KOOPAUHATHON TPAMOI», «Moaymas uucna», «4UcrIoBbIe
npoMexkyTkm», «Macmradb»  (m3yuyaercas B Kypee «[eorpagusa»); «H3o0paxenue
TCOMCTPHUCCKUX (UTYP HA HCIWHOBAHHOW OyMare C HCIOJb30BAHUCM IMPKYJEI, JTHHCHKH,
VIOJIbHUKA, TpaHCHOpPTHPa», «JnuHa okxpyxkHocTW», «[lmomanas kpyra», «llapanienbHbie
opsaMbiey, «[lepneHauKyIApHBIC OpAMBIC», «OCEBad H LEHTPATbHAL CHMMCTPUN» (M3Y4acTCs B
Kypce reomeTpuH), «DbeCkOHEUHblE TNEPHOAMYECKHE JECATHUHBIE apodu. JlecsaTuunoe
MPHOTIKCHAC 0OBIKHOBCHHOM APO0H» (H3y4acTCs B Kypce aarcOpsl).

Crenyer YMCHBIIUTHh KOTHMHYCCTBO YACOB HA CACAYIOINUC TCMbI: «PCHICHHE TOTHUCCKUI
3agau», «JamHa otpeskar, «lkamep, «PacnpeaeauTeNbHBIM 3aKOH YMHOMKCHHUS», «3aIHCh
MPOU3BCACHUA C OYKBCHHBIMH MHOKUTCIAMEI», <«[IOCTpocHHE KOH(QHUTIYpaUHMid H3 YacTei
OpsAMOM, OKPY>KHOCTH HAa HEIMHOBAHHOM W KieTyaTod Oymare», «JlemuTemd W KpaTHBIC.
Ipusnaku aemuamoctw», «HamOompmmii oOmuil ACIMTEIP W HAUMCHBINCE OOINCE KPATHOC.
JemumocTh CcyMMbl U mpou3BeneHusp». «[IpuBeneHune ApoOH K HOBOMY 3HAMEHATEIION,
«HaxokaeHne 4acTu LENOro M LEIOro mo €ro 4actu». «OKpYITICHHE ACCATHYHBIX ApOOCH.
«Pemenne 3amau mepeOOpPOM BCEX BO3MOKHBIX BapHAHTOB». «COCTaBICHHEC OYKBECHHBIX
BBIDAKCHUI MO YCIOBHIO 3a1ayu». BricBOOOAMBLIMECS HAChl MOXKHO MCHOJIB30BaTh Ha
MOBTOPCHHE (B HAYAJIC M KOHLE Y4¢OHOTO roja), Ha H3YUCHUC HAHOOICE TPYAHBIX U 3HAYHMBIX
TEM: B V KJIacCe€ — HA PELICHUE YPABHEHWH, MPHBEACHHE APOOH K HOBOMY 3HAMEHATEIIO,
YMHOKCHHE H JCJICHHE JCCATHYHBIX ApoOeH, m3MepeHue yrios, B VI kimacce — IEHCTBHA C
MOJOKUTCTBHBIMH M OTPHLATCTLHBIMH YHCIAMH, PCIICHUC YPABHCHUM, CII0)KCHUC W BBIMHTAHUC
YHCENl, COACPKALMMX LEIYI0 W APOOHYI0 HacTh, HA YMHOKEHHE M JCICHHE OOBIKHOBEHHBIX
JPOOCH.

Anzebpa

B 0O3HAKOMHMTEIBHOM IJIAHE  PEKOMCHAYETCA  HM3Y4aTh  CJICAYIOIUHE  TCMBIL
«HppannoHanbHbie 4yucaa. JlelcTBUTEbHBIE 4YHCTa», «CpaBHEHHE NCHCTBUTEIBHBIX YHCEIN,
apu(METHUCCKUE ACUCTBUSA C ACHCTBHUTCIABHBIMH 4HCIaMI», «HaxoskaecHue NPHOIMKCHHBIX
3HAQUEHHH KBAJpaTHOTO KOpHA», «Teopema Buera», «PemeHusa ypaBHEHHH TPEThEH M UETBEPTONM
CTeneHeit pasIOKeHHEM HA MHOKUTETH», «DyHKIHA y =VX u ee rpadux», «[Torpemsocts u
TOYHOCTh NMPHOMIDKCHUA», «HeTHbIE U HEueTHbIC (YHKUMM», «DyHKut y=x"», «DyHkuus y=
ax’, ee Tpaduk u cpoiicTea. ['paduku QyHKIHIt y= ax’ + n u y=a(x-m)’, «YpaBHEHHE C ABYMA
NEPEMEHHBIMM M €ro rpaduk», «['paduueckuii crmoco® pelmeHHs CUCTEMBI YPaBHEHHN»,
«H300pakcHHEC WICHOB APH(PMCTHUCCKOM HW TCOMCTPHYCCKOM MPOTPECCHH TOYKAMH HA
KOOPAUHATHOHN MIIOCKOCTH. JIMHEHHBIH U SKCIOHEHIHATBHBIN pOCT. CIIOKHBIE TPOIICHTHDY.

Cnexyer yMEHBIIUTH KOJMYECTBO YacOB HAa u3yueHHe TeM: «DopMyiibi»,
«Jloka3arenbCcTBO TOXKIAECTB», «JIMHEHHOE YpaBHEHHE C ABYMSI HEH3BECTHbIMHY, «[ paduk
JMHCHHOIO YpaBHEHHMA C JABYMsA IEPEMEHHBIMH», «['pauueckoe peIICHHE JIHHEHHBIX
VPaBHCHUH M CHCTEM JIHHCHHBIX YPaBHCHUIY, « CBOHCTBA KBAIPATHYHOMH (PYHKIMHID.

BricBOOOAMBIIMECS YACKI PEKOMEHAYETCSA MCIMOJIB30BaTh: I JIYUIIEH NPOpPabOTKH
HAHOONEe BAKHBIX TeM Kypca: «PemeHue ypasHeHHil», «PeHIeHHE CHCTEM YPaBHCHHID,
«CoBMecTHbIE AeHCTBHS C ApoOsamMu», «[IpuMeHeHue CBOMCTB apH(PMETHUECKOTO KBAaAPAaTHOTO



KOPHA», HA IOBTOPEHHE, PCELICHHE 33aJa4, IpeoOpa3OBaHUE BLIPAXKCHUH, a Takke Ha
3aKpEIICHHE H3YUCHHOTO MaTepHAaa.

T'eomempus

CremyeT OCHOBHOC BHUMAHHUC YICTHTH MPAKTHYCCKOH HAMPABICHHOCTH KypCa, HCKITIOYHB
U YOPOCTHB HAWOOJee CHOXHBIM A7 BOCIPHATHA TeopeTHueckuid Matepuanr. Ha ypokax
I€OMETPHH HEOOXOAMMO MAKCHMAJIbHO HCIO/Ib30BATh HATJLIHBIC CpeACcTBAa OOyUEHUS, OOJbIIC
MPOBOJUTH MPAKTHUCCKUX PAbOT C VUANTHMMHUCS, pemath 3agaud. CTPOHUTH PEHICHUC 3a4a4 MPH
HNOCTOAHHOM OOPALCHUH K HATAJHOCTH — PUCYHKAM H USPTEKaM.

(O3HAKOMHMTEITHLHO JaTh TCMBL: « TECOPEMBI H J0KA3aTEIbCTBO. AKCHOMBD?, «Jl0Ka3aTeIbCTBO
OT NPOTHUBHOTO», «CyHIECTBOBAHHE M €AWHCTBEHHOCTh MEPHCHIMKY/IpPA K MpAMOi», «Merog
TCOMETPHUCCKHX MecT», «Meron yasoecHma menuanbDy, «Teopema dameca m Teopema o
MPOMOPLHOHATBHBIX OTpE3KAXY, «deHTp Macc TPEYTOJBHUKAY, «H3MeHeHne
TPUTOHOMETPHYECKHUX (DYHKIMN IIPH BO3PacTaHUH yIIa», «DOpMyIbl JJI1 PaIUyCOB BIUCAHHBIX
U ONMCAHHBIX OKPYKHOCTCH TPABHIBHBIX MHOTOYTOJIBHHKOB», «YPABHCHHC MNPAMOil»,
«/[Bmxenue», «CBolicTBa ABHKECHUD», «Teopema O MPOU3BEACHHH OTPE3KOB XOPA, TEOPEMBI O
MPOM3BCACHUH OTPC3KOB CCKYIIHX, TCOPEMa O KBAAPATS KacaTCIbHOM .

CreayeT yMEHBIIMTh KOJHYECTBO YACOB HA HM3y4eHHE TeM: «CHMMETPHYHBIE (DHTYPBL
OcHoBHBIE CBOMCTBA OCeBOUl cuMMmeTpuu», «lleHTpampHas cummeTpus», «[lapamienbHbiit
nepeHocy, «IloBopot», «IIpeodpa3oBanue monodus. [1ogo00Me COOTBETCTBCHHBIX 3JICMCHTOBY,
«OCHOBHBIE 33Ja4M Ha TNOCTPOCHHE C TIOMOIUBK) LHUPKYJS W JHHEHKH», «JlexkapToBbl
KOOPAHHATHI HA MJIOCKOCTHY, «PEIICHUE TPEYTroILHUKOBY, «[logodue uryp».

BricBOOOAMBIIMECS YaChl HCIIOIb30BaTh HA PELICHUE 33134 U MOBTOPEHHE.

Beposmuocmb u cmamucmuxa

B cBA3M ¢ TeM, 4TO JaHHBIH KYPC BbI3BIBAET HAHOOJBINHE CIOKHOCTH TSI OOYHAIOIIUXCS
¢ 3I1P, cBa3aHHbBIE CO CHHYKCHHBIM YPOBHEM PA3BUTHS CIOBECHO-JIOTHUCCKOrO MBILIUICHUS, €I0
H3VUCHHUE JODKHO CTPOHTHCS HA 0a30BOM VPOBHE W JOCTYNHOM I VUCHHKOB MATCPHAIC.
OCHOBHOE BHMMaHHUE CIEAYET VACIHTH Pa3JeiaM, CBA3AHHBIMH C MOBTOPEHUEM MNPOHIECHHOTrO
MATCPHANA, YBCIMYHTH KOJIHMYCCTBO YNPKHCHHH M 33JaHUH, CBA3AHHBIX C MPAKTHYCCKOM
AEATETBHOCTBIO OOYUAFOIIHXCSL.

HeoOxoamMo nmepecMOTpPETh COAEP:KAHUE TEOPETUYECKOTO0 MATEpHaia M XapakTep €ro
W3T0KCHUS. TCOPETHUCCKHH MarcpHal TPENOJHOCHTh B MPOLECCe PCIICHHS 331a4 U
BBIMIOJHEHHUS 3aJaHMH HATAHO-TIPAKTHYECKOTO Xapakrepa, He TpeOoBaTh BbIBOAA U
3aMOMHHAHMS CJIOKHBIX (DOPMYJI, PELICHHSA HECTAHJAPTHBIX, TPYAOEMKHX 3adaHuid. Psaa Tem
CIIEAYET U3Y4aTh B 03HAKOMHMTEIBHOM ILJIAHE.

PacnipeneicHiE BPEMCHH HA W3YUCHHE TEM B TCUCHHE YUCOHOTO roJa CAMOCTOSATCIBHO
ompeneaseTcss 00pa30BaTENbHOM OPraHW3alMed W 3aBHCAT OT OCOOEHHOCTEH TPYIIIIbI
obyuaromuxcs ¢ 3I1P u ux 0coObIX 00pa30BaTeIbHBIX OTPECOHOCTEI.

[pumepusie BuabI aesrebHocTH o0y4qaomuxcst ¢ 311P, odyciioBiiennbie 0co0bIMHU
0o0pa3oBaTe/IbHBIMH MOTPEOHOCTSIMA ¥ 00€CTICYHBAIIIHE OCMBICJICHHOE OCBOCHIE
cojiepKaHun 06Pa3oBaHHS MO TIPpeaMeTy «MaTeMaTHK»

CoaeprxkaHue BHAOB AcATCIbHOCTH oOyqaromuxcsa ¢ 3[1P ompeaensercs mx oCoOBIMEH
o0pa3oBaTeIbHBIMH TIOTPEOHOCTSIMH. [ToMuMO upoko ucmorb3yembix B OOIT OO0 obmux 1
BCEX OOYYAMOIIUXCS BHAOB ACATCIBHOCTH CICAYET YCHINTh BHABI ACATEIBHOCTH CIICHU(DHIHBIC
I JAHHOM KATEropuu JACTCH, OOCCINCUMBAKOIIMEC OCMBICICHHOC OCBOCHHC COICPKAHUA
00pa30BaHUs MO MPEAMETY: YCHICHHUE TTPEIMETHO -TIPAKTHYESCKOM JEATETHHOCTH C AKTHBH3AIHEH
CCHCODHBIX CHCTEM, UYCPCIOBAHHEC BHIOB JCATCILHOCTH, 3aJCHCTBYIOIIHX Pa3/IMYHbIC
CEHCOPHBIE CHCTEMBI; OCBOSHHE MATEPHANA C OTIOPOi HA AMTOPHTM; «TIOMIATOBOCTHY B H3YYCHUH
MaTepHuaia;, UCIOIb30BAHKE JOMOJIHUTEILHON BU3YATbHOU ONOPHI (CXEMBI, MAOIOHBI, OTIOPHbIC
TAOITUITBI); PEUCBOM OTUCT O TIPOIIECCE H PE3YIIBTATE CATCIBHOCTH, BBITIOTHCHHE CTICIIHATBHBIX



3a7aHui, 00CCICUHBAIOMMNX KOPPEKIHIO PEry/BIMUE YYCOHO-TIO3HABATCIHON ACATCIBHOCTH H
KOHTPOJIb COOCTBEHHOTO PE3YIbTATA.

[TpumepHas TemaTudeckas v TEpMHHOJIOTHYECKad Jekcuka cooTsercTByer OOIT O0O0.

Jst oOyuaromuxcs ¢ 3[1P CymeCTBEHHBIM SBISIFOTCSA MPHUEMBI PAOOTHI ¢ JCKCHUCCKHM
MATEpHAIOM TO mpeaMery. [IpoBOAUTCS crmenmuanbHas padoTa TO BBEACHHIO B AKTHBHBIH
CJIOBaph OOYYAFOIMXCHA COOTBCTCTBYIOMICH TepMHHOIOTHH. M3yuacMbIc TCpMHUHEI BBOAATCS HA
TIOTHCCHCOPHOH OCHOBE, O00A3aTCIBHA BH3YATbHAS TOJACPIKKA, AJNTOPHTMBI  PabOTHI ¢
OIIPEACICHHUEM, ONOPHBIC CXCMBI I AKTYATU3ALHAH TCPMUHOIOTHH.

Conmepikanne yueOHOro mpeamera «Marematwka», TpeAcTaBicHHOS B [IpuMepHOit
padoucit mporpamme, cootBeTcTBYeT ®I'OC OOO, TIpuMmepHO OCHOBHOH 00pa30BaTCIBHOU
MpOrpaMMe  OCHOBHOTO 00mero oOpasoBanus, [IpHMEPHOH aganTHPOBAHHOW OCHOBHOM
00pa3oBaTeNbHON MPOrpPaMME OCHOBHOTO OOINET0 00pa30BaHUsA OOYHAIOIMHXCS C 3aJEPIKKOMH
NCHXHYCCKOTO PA3BHTHUSL.

TeMaTHUECKOEC TUTAHHPOBAHUC VHUCOHBIX KYPCOB W PEKOMCHIYEMOC PACTIPCICTICHHE
yueOHOTO BPEMEHU A1 H3YUCHHS OTACIBHBIX TEM, NMPEIOKCHHBIC B HACTOSIICH Mporpamme,
HAI0 PacCMATPHBATh KAaK MPHMCPHBIC OPHCHTHPHI B TIOMOINb COCTABHTCIIKO aBTOPCKOi padoucit
MpOTpaMMBbl M TPEXKIE BCETO VUUTEMH0. ABTOpP pabdoyel MpOTpaMMBI BIPABE VBEITHYHTH
IPEAJIOKCHHOE YMCIO Y4eOHBIX YacOB HA TeMbl, TpeOyromue 00ee AIUTEIbHOTO H3YUCHUS
oboyuarommuvuca ¢ 3[1P, WM YMCHBIIHTH KOJTHYCCTBO HACOB HA TEMBI, H3YYACMBIC HA
O3HAKOMHTEIBHOM YPOBHE. JJOMyCTHMO TaKKe JTOKAILHOEC NIEPEPaCTIPEACICHHE U NIEPECTAHOBKA
ICMCHTOB COJACPKAHHA BHYTPH JAHHOTO Kiacca, KommdecTBO mpoBepodHBIX — pador
(TeMaTU4ECKHl W HTOTOBBIM KOHTPO/JbL KAYECTBA YCBOCHHS VUCOHOrO MATCPHAIA) W HX THII
(CaMOCTOATEIBHBIC H KOHTPOJIBHBIC PaldOThI, TECTHI) OCTAKOTCA HA YCMOTPCHHE YUHTCIIL. Taroke
VUUTEIh BIPABE YBEIHYNTh WA YMEHBIIUTD YHCJIO YICOHBIX YACOB, OTBEAEHHBIX B [IpHMEpHOH
padoucii mporpaMMe Ha 000OHICHHE, MOBTOPCHHE, CHCTEMATH3ALMIO 3HAHUH OOYYarOLIMXCS.
EIWHCTBCHHBIM, HO MPHHIHITHATBHO BAXKHBIM KPHTCPHCM, ABIACTCS JOCTHIKCHHC PE3YJIBTATOB
00VHCHHS, VKA3aHHBIX B HACTOSILCH MPOrpamMMe.

B crpykrype mnporpammel yueOHOrOo kypca «Anaredpa» A1 OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHMAIOT COACPKATEIBHO-METOJAMYECKHE TWHHU: «Hucrma u
BBIUHCJICHIY, «AIreOpamiecKUe BBIPOKCHAM), «YPABHCHHSA H HCPABCHCTBA», «DyHKIHNY.
Kaskmag w3 3THX COACPKATCIBHO-METOHUCCKIX JTIHHHH PA3BUBACTCS HA MPOTHKCHHU TPEX JICT
H3YUCHUA Kypca, B3aHMOJCHCTBYS C APYTUMH €TO JMHHAME. B Xoae m3yucHus y4eOHOTO Kypca
0OVHAFOTIIMCS TIPHXOTUTCS TOTHHYCCKH PACCYKAATH, HCMOIB30BATh TCOPETHKO-MHOKECTBCHHBIH
A3bIK. B CBSA3M € 3THM B MporpamMmy y4eO0HOro Kypca «Aareopa» BKIHOUCHBI HEKOTOPHIE OCHOBBI
JOTHKH, MPCACTABICHHBIC BO BCEX OCHOBHBIX PA3ACIAX MATCMATHYCCKOTO OOPA30BAHHS H
CIOCOOCTBYIOIIME OBJAJACHHIO OOYYAIOIIMMHCS OCHOB YHHBEPCAIBHOTO MATEMATHYECKOTO
A3p1ka. COaepKATEABHON M CTPYKTYPHOH OCOOCHHOCTBIO Y4EOHOTO Kypca «Anredpa» ABIACTCA
€r0 HHTETPHPOBAHHBIA XapaKTED.

Comepxanue muHHE «UYHCIA W BBUHCICHHSA» CIY)KHT OCHOBOH i1 JANbHCHIICTO
H3VUCHHS MATEMATHKH, CHOCOOCTBYET PA3BUTHIO Y OOVHAFOIMIMXCS JOTHYESCKOTO MBITILICHHS,
()OPMHPOBAHHIO YMCHHUS IIOJIB30BAThCA ANTOPHTMAMH, A TAKKC MPHOOPCTCHHIO MPAKTHYCCKHX
HABBIKOB, HEOOXOJMMBIX /151 TIOBCETHEBHOW JKH3HH. Pa3BUTHE MOHATHA O YHCJE HA YPOBHE
OCHOBHOTO 00IIEro 00pa30BaHUs CBA3AHO C PALMOHATLHBIMH H HPPALMOHATLHBIMH YHCIIAMHU,
(hopMHpPOBAHHEM TPEIACTABICHUH O JACHCTBUTCIBHOM YHCIC. 3aBEPIICHUC OCBOCHHS YHCIOBOM
JMHHUHA OTHECECHO K CpeAHEMY 00IeMy 00pa30BaHHIO.

Conepxkanue JABYX anrcOpaMvecKuX JHHHH — «AITeOpandyeCKHe BBIPAKCHUSNY H
«YpaBHEHHSI W  HCPABCHCTBA»  CHOCOOCTBYET  (DOPMHPOBAHHK V  OOYYAIOIIUXCS
MATCMATHYUCCKOTO AIMMapara, HCOOXOAMMOTO I PCIICHHS 3a4ad MATCMATHKH, CMC/KHBIX
NPEAMETOB H MPAKTHKO-OPHEHTHPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs



yueOHBI MaTepHal TPYNIHPYCTCI BOKPYD  PAUHOHANBHBIX  BBIpAXKCHHWH.  AnreOpa
JEMOHCTPHPYCT 3HAUCHHC MATCMATHKH KaK S3BIKA T4 TOCTPOCHHS MATCMATHYCCKUX MOJCTICH,
OITUCAHHS MPOLECCOB U ABJICHAUIN peaabHOTO MHUpa. B 3amavm oOyueHUs anreOpe BXOIAT TAKKE
JANBHCHIICC PA3BHTHEC ANTOPHTMHYUCCKOTO MBIIUICHHA, HCOOXOIWMOTO, B YACTHOCTH, IJIA
OCBOCHHMS Kypca HH()OPMATHKH, H OBJIAJACHHC HABBIKAMH JCAYKTHBHBIX PacCyKICHHUI.
[Tpecodpa3oBaHHE CHMBOJIBHBIX (DOPM CIMOCOOCTBYET PA3BHTHIO BOOOPAKCHUSA, CIIOCOOHOCTEH K
MATEMATHYECKOMY TBOPUECTBY.

Conmepskanne  (DYHKUHOHANBHO-rpapuueckodl  TWHUH  HANCICHO HA  MOIYUCHHC
O0YHArOIMMHKCS 3HAHUHM O (DYHKIMAX KaK BaKHEHINEH MaTeMaTH4ECKOH MOJETH A OTHCAHUS
U HCCICAOBAHHA PA3HOOOPA3HBIX IPOLECCOB H SABJICHHH B mpHpoac u odmectse. HU3yucHue
MATCPHANIA CTOCOOCTBYECT PA3BHTHIO Y OOYHAIONIMXCS YMCHHS HCIONB30BATh PA3THYHBIC
BBIPA3HTCIIbHBIC CPEACTBA S3BIKA MATCMATHKH — CJIOBCCHBIC, CHMBOJIHUCCKHC, I'pa(pHUCCKHC,
BHOCHUT BKJIAJ B (JOPMHPOBAHKC MPEICTABICHHI O POTH MATCMATHKH B PA3BHTHH ITHBHIH3AIHH

U KYJIBTYPBL.

Hesm n3yueHnst y4e0HOr0 Kypca

Anrebpa gBISETCA OJHMM M3 OIMOPHBIX KYPCOB OCHOBHOM IIKOJBI, OHA OOECIECUHMBACT
H3YUCHUC APYTHX AHCIUMIUIAH, KAK CCTCCTBCHHOHAYYHOTO, TAK M T'YMAHHTAPHOTO IHKIOB, ¢
OCBOEHHE HEOOXOJAUMO TS TIPOIODKEHHS 00PA30BaHKA H B TIOBCEIHEBHOM KU3HH. PasBuTHE Y
00YHArOLIHXCS HAYYHBIX MPEACTABICHHH 0 MPOUCXO0KICHUI
U CYIIHOCTH anreOpamveckux AaOCTpaKUMi, CMOCOOC OTPAKCHHS MATEMATHYCCKOHW HayKOH
ABJICHMH W TPOLECCOB B MPHPOJE M OOMICCTBE, POJM MATEMATHUYECKOTO MOJCITHPOBAHHS B
HAYYHOM IIO3HAHHH U B MPAKTHKS CIOCOOCTBYCT (DOPMHPOBAHHIO HAYYHOTO MHPOBO33PCHHSA H
Ka4CCTB MBIIUICHHS, HCOOXOOWUMBIX IS AJANTAHH B COBPEMCHHOM LHU(POBOM OOINECTBE.
HM3yucHue anreOpsl €CTCCTBCHHBIM 00pa3oM OOCCIECUMBACT PA3BHTHC YMCHHA HAOMHOIATh,
CPABHUBATH, HAXOJHTHh 3AaKOHOMEPHOCTH, TPeOYeT KPHTHYHOCTH MBINIICHHSA, CIIOCOOHOCTH
ApTYMCHTHPOBAHHO OOOCHOBBIBATH CBOH ACHCTBHS M BBIBOJBL, (DOPMYIHPOBATH VTBEPIKACHUSL
OcBocHHe Kypca anredpsl 00eCNeUHBACT PA3BHTHE JTOTHHUCCKOTO MBIIIICHHS 00VHAIOMIHXCS: OHU
HCTIOJIL3YIOT JEAYKTHBHBIC W HHAYKTHBHBIC PAcCY>KACHHS, OOOOINCHHE M KOHKPETH3ALMIO,
abcrparupoBanne W aHAmOTHEO. OOyucHHC amreOpe MPCANOIaracT 3HAYHTCIBHBIA 00BEM
CAMOCTOATENIHHOH ACATETbHOCTH OOYYAIOIHXCS, TIO3TOMY CAMOCTOSITEJBHOE PEIICHHE 3a1ad
CCTCCTBCHHBIM 00PA30M SABJLICTCS PEATH3AHCH CATCIBHOCTHOIO MPHHINIA 00y UCHHL.

B crpykrype mporpamMmbl yueOHOTO kypca «AireOpa» OCHOBHOH IIKOJIBI OCHOBHOC
MECTO 3aHMMAKOT  COACP/KATCIbHO-MCTOAWYCCKHEC IHHHH. «YWCIa ¥ BBIMHCICHHS),
«ANTCOPANHCCKUC BBIPAKCHUMAY, « YPABHCHHS W HCPABCHCTBA», «DyHkumm». Kaxgas w3 3THX
COACPKATEIBHO-METOANUCCKIX JIMHUK PA3BHUBACTCS HA MPOTSDHKCHUH TPEX JIET H3YVUCHHS Kypca,
CCTCCTBEHHBIM 00pa30M ICPEIUICTAsICh W B3AHMOJCHCTBYS C APYTHMH €ro JHHHAMH. B xone
H3VUYECHHS KyPCa 00YHAFOIHMCS TPUXOJHTCS JTOTHUECKH PACCYIKAATh, HCTOIB30BATh TEOPETHKO -
MHO>KCCTBCHHBIN S3BIK. B CBA3M C 3THM LEICCO00pPAa3HO BKIIOYUHTH B IMPOrPAMMY HEKOTOPBIC
OCHOBBI JIOTHKH, MPOHH3BIBAIOIIHC BCE OCHOBHBIC PA3ACTBI MATCMATHUCCKOTO OOPA30BAHHS H
CIOCOOCTBYIOIIME OBJAJACHHIO OOYYAIOIIMMHCS OCHOB YHHBEPCANIBHOTO MAaTEMATHYECKOTO
a3plka.  Takum  00pa3oM, MOXKHO VTBCPKJATh, HTO COACYKATCIBHON M CTPYKTYPHOM
0COOEHHOCTBIO Kypca «Anredpa» ABIAETCS €r0 HHTETPHPOBAHHBINA XapakKTep.

Coacpxanue nmuHuH «UHCIa W BBIMHCICHHUS» CIVKHT OCHOBOHM M1 JATbHCHINETO
H3VUCHHSA MATCMATHKH, CIMOCOOCTBYET PA3BUTHIO Y OOVUAFOIIMXCS JOTHYCCKOTO MBITILICHHS,
()OPMHPOBAHHIO YMCHHS TOJB30BATHCS AATOPHTMAMH, A TAKKE MPHOOPETCHHIO MPAKTHYECKHX
HABBIKOB, HCOOXOMHUMBIX I MOBCCIHCBHOM JKH3HH. PA3BHTHC NMOHATHSA O YHCJIC B OCHOBHOH
OIKOJIE CBS3AHO C PAUHOHATBHBIMA W HPPAUHOHANBHBIMH YHCIAMH, (DOPMHPOBAHHEM
NPEACTABICHHH O JACHCTBUTEILHOM YHCIIC. 3aBEPLICHUE OCBOCHUS YUCIIOBOI JTHHHH OTHECCHO K
crapmieMy 3BSHY 0OIICTO 00pa30BaHUA.



Coaepxanue aByX anrcOpaHyueCKHX JHHHH - «AJIreOpandcCKUC BBIPAKCHHSA» U
«YpaBHCHHSI W  HCPABCHCTBA»  CMOCOOCTBYCT  (POPMHPOBAHHIO v  OOYUAIOIMUXCS
MaT€MaTHYECKOrO amnmapara, HEoOXOAWMOro IS PEIUCHHUS 3aJa4 MaTeMaTHKH, CMEKHBIX
OPSAMETOB H IMPAKTHKO-OPHCHTHPOBAHHBIX 3aJad. B OCHOBHOM mikoae yueOHBIN MaTepuan
IPYMITUPYETCS. BOKPYT PAlUMOHANBHBIX BBIPAKECHHHA. Anredpa JEMOHCTPUPYET 3HAYCHHE
MaTeMaTHKH KaK A3bIKA A1 HNOCTPOSCHHSA MATEMaTHYCCKUX MOJCICH, OMHCAHH MPOLECCOB H
ABIICHUH peaTsHOTO MHpa. B 3amaum oOyucHHS anreOpe BXOIAT TAKXKE JATbHCHINCE PA3BUTHE
QITOPUTMHYCCKOTO MBIIUICHHUA, HEOOXOAMMOTO, B YACTHOCTH, MM OCBOCHHUS Kypca
HHPOPMATHKH, ¥ OBJAJACHHC HABBIKAMH JACAVKTHUBHBIX paccy:kacHuit. [IpeoOpa3osaHue
CHMBOJBHBIX (OPM BHOCHT CBOM CrHEeUH()HUECKMH BKIAA B Pa3BUTHE BOOOPAKEHHS,
CIOCOOHOCTEH K MATEMATHYECKOMY TBOPUCCTBY.

Conmepkanne  ()YHKUHMOHATBHO-TPAHUECKOW JTHHUM  HALEIEHO Ha  MOJYyYEHHUE
IIKOJILHUKAMH 3HAHUH 0 (DYHKUMAX KAK BAKHCUIICH MAaTEMAaTHUYCCKOH MOJCITH IS OMMCAHUS U
HCCICAOBAHHS PA3HO-00PA3HBIX MPOIICCCOB H ABICHUI B MPUPOIC H 00MmMECTBe. M3yUueHHE 3TOr0
MarepHaiga CrnocoOCTBYET PA3BHUTHIO Yy OOYYAKOLIMXCH YMEHHMS MCMOIb30BaTh Pa3THUHBIC
BBIPA3UTCIIBHBIC CPEACTBA SA3BIKA MATCMATHKH — CJIOBCCHBIC, CHMBOJIMMCCKHE, Tpa(HUCCKHE,
BHOCHUT BKJIaJ B (JOPMHPOBAHHE NMPEACTABACHUNA O POJTH MATEMATHKH B PA3BUTHH LIMBHIH3ALMA
U KYJIBTYPBL

CormacHo y4eOHOMY TIaHy B 7-9 Kigaccax H3y4aeTcsi YUeOHBIH Kypc «Aredpar,
KOTOPbIH BKIIFOYAET CICAYIOIIHE OCHOBHBIC pa3deiibl coAcpaHusA: «YHCIa M BBIMHCICHH,
«AnreOpanyucCKue BHIPAKCHIA?, < YPABHCHHA H HCPABCHCTBAY, «DYHKLUH»,

Ha u3yuenue yuebHoro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B HeAemo), B 8 knacce — 102 gaca (3 gaca B Heaenmwo), B 9 ximacce — 102 ygaca (3 gaca B
HEJEITIO).

COAEPKAHUE OBYUYEHHA



0011 000

AOOIT 000

7 RJIACC

Yncaa i BpIMHCTICHHA
Jpodu oOBIKHOBEHHBIC H JSCATHIHBIE, TIEPEXOT
oT omHOM (GopMbI 3ammHcH Apobeit k apyroi. IloHaTwhe

PaIMOHATBHOTO qHcIa, 3aIIvch, CpaBHEHHE,
VIIOPSAAOUHBAHIE palMoHATLHBIX UG
ApudMeTHUECKHEe — JIeWCTBHS ¢ PalOHAJBLHBIMH

ypciamu. Pelnerue 3anad W3 peasibHOM NMPakTHKH Ha
YacTH, Ha IpoOH.

CremeHb ¢ HATYpaJbHBIM
ompeneaeHHe, IpeoOpasoBaHye BRIPAKEHHM HA OCHOBE
oTipeJielieHus, 3aruch OOJbIIMX uHcel. [IponeHTsI,
3aluch MPOIIEHTOB B BHIE ApoOH W ApobdW B BHie
MPOLICHTOB. [pH OCHOBHBIC 3a/@4d HA IPOLICHTHIL
pellieHHe 3a1a9 U3 pealbHOM MPaKTHKH.

[Tpumenenue [IPU3HAKOR
paslioxkeHHE HA MHOKHTEIIM HATYPAJIbHBIX YHCE.I.

TIOKa3aTeJICM .

JCIIUMOCTH,

PeanbHble 3aBHCHMOCTH, B TOM YHcIe MpsiMast H
obparHasi mpoToPITHOHAIEHOCTH.

AnredpanvecKkue BbIpaKeHust

[lepeMeHHbIE, THCTIOBOE 3HAUCHHE BBIPAXKCHHUS C
nepeMeHHOH. JIOMyCTHMBIE 3HAYEHHS TIEPeMEHHBIX.
[IpencTaBneHre 3aBUCHMOCTH MeEXIY BeJIHMUMHAMH B

BUZle  QopMmysibl.  Bbiumcnenus no  dopmynam.
[IpeoGpazoBanue OYKBEHHBIX BBIpaKe HUH,
TOK/IECTBEHHO ~ paBHLIE  BBIPAKCHMS,  TPaBHJIA
npeoOpa3oBaHusd CyMM U TIPOM3BEJICHWH, TpaBHia
pPacKphITHs  CKOOOK M TIpHBEJIEHHS  MOAOGHBIX
claraeMbIxX.

CaoiicTBa CTENEeHH c HaTYpaJbHBIM
MoKazaTeJieM.

Onmuounesnsl ®W  MHorouseHnl.  Crernenn
MHOoTOwIeHa. ClokeHHe, BBIUHTaHWE, YMHOKCHHE

MHOTOWIEHOB. (POpMyJbl COKPAIEHHOTO YMHOXKSHHUS:
KBajJ[paT CcyYMMBI M KBajpar pasHocTH. Dopmyna
pasHOCTH KBa/IpaToB. PaznoskeHWe MHOTOUJEHOB Ha
MHOKHTEITH.

VpaBHeHns n HepaBeHCTBa

VYpaBHeHHe, KOpeHb VpaBHeHMs, IIpaBUIa
npeodpasoBaHUs YpaBHEHHS, PABHOCHIILHOCTH
YpaBHEHHH.

JIuHeiiHoe vpaBHEHHE ¢ OJHOM ITepeMeHHOH,
YHCII0O KOpHeH JHMHeHHOro ypaBHEHMs, pellleHHe
JIMHEHHBIX ypaBHeHWI. CocTaBlieHME YPaBHEHHH TIO
YCJIOBHIO 3a/lau. PellleHHe TEKCTOBBIX 3a7ad  ¢C
MOMONIBIO YPaBHEHHH.

JInneiiHoe ypaBHeHHE ¢ JIBYMS TIEPEeMEHHBIMH U
ero rpagux. CrcTeMa ABYX JIMHeHHBIX VpaBHEHHH ¢
JABYMsI IlepeMeHHbIMU. PellleHue cucreM ypaBHEHHUH
IIpumepsl  peleHwHs

crnocoboM IIOJJCTAHOBKH.

7 KJACC

Yucra u esruucienin

PannonasHble YHCIa

JlpoGu  OOBIKHOBEHHBIE M JeCSTHUHBIS,
repexo OT OJHOW (OPMBI 3anMcH ApobeH K Apyroi.
[loHsaTHe palnMoOHAILHOTO YHCA, 3allHCh, CPaBHEHHE,
YHOPSIIOUHBAHHE parMoHAILHBIX yyceI.
Apudmernueckre  JIeMCTBUSL ¢ PAMOHAILHBIMH
yhcsiaMi. PelleHue 3amad W3 pealbHOH MPakTHKHA Ha
JacTH, Ha JpoOH.

CremeHb ¢  HATYpaJbHBIM  IOKA3aTeleM:
ompefieNieHHe, NpeoOpasoBaHHe BBIPAKEHHH HA OCHOBE
OTIPeIeJICHH, 3aITHCE OOJIBIIHX YHCEIT.

[IpoLieHTSI, 3aIHCh MPOLIEHTOB B BUAE APOGH H
Ipobu B BHUIE IIPOIEHTOB. TpH OCHOBHBIE 3aauMd Ha
NPOLICHTBI, PellieHHe 3a/1a4 U3 pealbHOH IIPaKTHKH.

[Ipumvenenue TIPHU3HAKOB JIeJIIMOCTH,
pasJozeHHe Ha MHOKHTEJIH HATYPaJbHBIX YHCET.

PeanbHble 3aBHCHMOCTH, B TOM YHCIE TIPAMAs
¥ 06paTHas MPONOPIHOHAIBHOCTH.

Aneebpanueckue goipadcenin

[lepemeHHBIe, YHCIOBOE 3HAYEHHE BLIPAKEHHS
¢ nepeMeHHOH. J[omycTHMBIe 3HAYEHHS IePeMEHHBIX.
[IpeacTaBneHHe 3aBHCHMOCTH MEXIY BEJIHUHHAMH B
BHzie GOPMYILL BhHCTeHH IO hopMyIam.

[IpeoGpasopanue  OYKBEHHBIX  BbIPasKSHHIA,
TOKIECTBEHHO paBHBIe BBIpa ke HHS, IIpaBUIa
Ipeo0pa3oBaHMs CYMM M TPOM3BEJCHUM, IIpaBHia

PacKphITUSI  CKOOOK M TIPUBEAEHMS]  IOJ0OHBIX
CJIaraeMpIx.

CrolicTBa CTEIICHH c HATypaJIbHBIM
[I0Ka3aTesIeM.

OnuouneHnsl ©W  MHorowiennl.  CremneHb
MHorowleHa. CllojKeHHe, BBIUMTAHHE, YMHOYKEHHE

MHOTrowIeHOB. QOpMYJIBI COKPAIIEHHOTO YMHOYKEHHSI:
KBaJipaT cyMMBbl H KBajgpar paszHocTH. DopMyla
Pa3HOCTH KBajpaToB. PasioskeHHe MHOTOWICHOB Ha
MHOKHTEJH.

Vpasnenun

VYpaBHeHHe, KOpeHb YpaBHEHHS, IIpaBHIA
npeodpa3oBaHus YpaBHEHMUS, PaBHOCHJILHOCTD
YpaBHEHHH.

Jluneiinoe ypaBHeHHEe ¢ OJHOHN IepeMEeHHOM,
YMCJIO KOPHEH JIMHEHHOIO YpaBHEHMs, pelleHHe
JMHeHHBIX ypaBHeHMH. CocTaBieHMe YpaBHEHHH II0
VCIOBHIO 3a/1aud. PellleHHe TEKCTOBBIX 3a/1a4 ¢
MOMOIIBIO YPAaBHEHUH.

Jluneiinoe ypaenerue ¢ 08yMA NepeMeHHsIMU U
e2o z2paux’. Cucrema JIBYX JMHEHHBIX YpaBHEHHH ¢
JIBYMSI TIEpEMEHHBIMH. PellieHne cHcTeM YpaBHEHME
croco0oOM  TOJICTAHOBKH.  [IpuMepbl  pelleHHs
TEKCTOBBIX 3a7]1aU ¢ NIOMOIIBIO CHCTEM YPAaBHEHHH.

Koopounames! u zpaguru. @ynryuu

KoopawHata Toukuw Ha upsimoi. UucnoBble
MPOMEXYTKH. PaccTosHHE MeXAay JBYMS TOUKAMH
KOOPJMHATHOM MPSAMOH.

1 3neck U Janee KYpPCHBOM 0003HAYCHBI TEMBI, H3YVUCHHE KOTOPLIX IMPOBOJUTCA B O3HAKOMHTEJILHOM ILJIAHE.
[Iemaror caMmocTOSATEIHLHO OIpeaciieT o0beM H3Yy"JacMoro MarepHala.




TEKCTOBBIX 381U C TIOMOIIBIO CHCTeM YPaBHEHHH.

DOYHRITHH

KoopaHata Touku Ha npsmoi. Uwucnoble
MPOMEXKYTKH. PaccTosiHue Mexny JBYMsI TOUKAMH
KOOPMHATHOH MPAMOH.

[IpsMoyroaLHast cHcTeMa KOOpAMHAT, ocH Ox U
Oy. Abcucca ¥ OpJIMHATA TOYKM HA KOOPJMHATHOM
ILJIOCKOCTH. [MTpumepbl rpadukoer, 38JIAHHBIX
tdhopmynamu. Urenue rpadukoB pealbHbIX
sapucuMocTed. [lorsarre pyukuum. ['paduk GyHKIHH.
Crotictea yurimif. Jubeiinaa yHkima, eé rpacduk.
I'papux dyukmum y = |x|. I'paduueckoe pemeHue
JIMHEWHBIX YPaBHEHUH U CHCTEM JIMHEHHBIX YPABHEHHH.

8 KJIACC

Yncma v BRIMHCTTEHHA

KpagpaTtunii kopenr u3 umcia. llonarue o6
HppalFiOHaJILHOM dHcJie. JlecAaTHIHBIC TIPHOMKeHUS
UppaIMoHalbHBIX uHces. CBolicTBa apudpMeTHUECKHUX
KBaJ[paTHEIX ~ KOPHEH M WX  TIpEMEHEHHEe K
npeoGpasoBaHHI0 YHCJIOBBIX BBIpasKeHUH "
BBIUMCIICHUSM. JleHCTBUTEIBHBIE THCA.

CrenieHb ¢ NeJBIM MOKazaTeNieM H eé CBOHCTRA.
CrannaprHast 3aIich JUcia.

AnreGpanueckie BhIpaKeHUSAJredpanyeckue
BBIPa/ReHHA

KBanparHsrit TPEXWICH,
KBaJ[paTHOTO TPEXWICHA HA MHOKUTEJH.

AureOpaunueckas JipoGb. OCHOBHOE CBOWCTBO
anreOpandeckod  Japobu.  CnoxeHue, BbIUMTAHHE,
YMHOJKEHHE, JIeJieHHe — aire0pamdeckux  Apobei.
ParpioHanbHble BLIPOKEHHS H HX TTpe0oOpa3oBaHHe.

YpaBHeHHS] M HepaBeHCTBAYpaBHeHHST M
HepaBeHCTBa

KrayipaTHoe ypaBHeHWe, dopMmylia KOpHe#H
KBaJ[paTHOTO ypaBHeHWsA. Teopema Buera. PermreHue
VPaBHEHHH, CBOJSIIMXCS K JIMHEHHBIM M KBaJPaTHBIM.
[pocTeiimue JpoOHO-paIOHAIBHBIE YPaBHEHHSI.

['paduueckass HHTepIpeTalyisl YpaBHeHHI ¢
JIBYMsI TIEPEMEHHBIMHA H CHCTEM JIMHEHHBIX YpaBHEHHH
¢ JByMs TiepeMeHHbIMH. [IprMephl pelleHus cHcTeM
HEJIMHEHHBIX YPaBHEHHH C JIBYMS ITePEMEHHBIMH.

Pemenne TekcTOBBIX 3aj/jau  anreOpanmdecKuM
CIocoboM.

UucnoBble HepaBeHCTBA M HX  CBOMCTBA.
HepageHcTBO ¢ 0J1HOM mepeMeHHONH. PaBHOCHIBHOCTH

pasioKeHue

HepaBeHCTB. JIMHeliHBle HepaBeHCTBAa ¢  OJHOM
nepeMeHHOH. CHCTEMBI JIHHEHHBIX HEPABEHCTB C OJHOM
MepeMEeHHOM.

OyaKIH O yHKIHT

Ilonsarue ¢yukumu. O6IacTE ONpeesIcHUS U
MHOMeCTBO 3HaueHHM (yHkimu. CrocoObl 3amaHus
byHKIHH.

I'padux ¢pyarupm. UreHwe cBOMCTB (YHKIMH
mo eé rpabuky. Ilpumeper rpadukoB GYHKIHIA,
OTPKAIOIIUX PealbHBIE MPOLIECCHI.

OYHKIHH, OIMHCHIBAIOIIHE MIPAMYIO U 0GpaTHYIO
MPOTIOPIMOHATILHBIE — 3aBUCHMOCTH, WX  rpaduk.
Oyuximn y = x2, v = x3, v = \x, y=|x|. [paduueckoe

[IpsMoyTOsIbHAS cHCTeMa KOO PIHHAT, ocH OX U
Oy. Abcimcca W OpAMHATA TOUKH HAa KOOPAHMHATHOH

IUIOCKOCTH. IIpumepni rpapHKOB, 3aJIaHHBIX
dopmynamm. Yrenue rpaguKoB peabHBIX
3aBUCHMOCTEH.

[onarue ¢pynrimm. I'padux dyHkime. CrokicTBa
dymami, Jluneinas ¢yukima, eé rpaduk. ['paduk
dyuximu v = kx + b. I'paguuecxoe pewienve auneiinolx
Ypasrenuil v crcmem JuHelinblx Y pasHeHil.

8 KJIACC

Yucna u esruucienun

Kragpatuolii xopeHb w3 uucna. llouamue 06
UPPAYUOHANBHOM Hdicae. [ecanmuuioie npUONUdiceHuA
uppayuoHansreix udncen. CpoHcTBa apupMeTHUSCKIX
KBaApaTHBIX  KOpHeH W HMX  IPUMEHEHHe K
peodpasoBaHHIO YHCJIOBEIX BBIpaKeHIH H
BBIMMCIICHUWAM. /eifcimeumensiole Yucad.

CremieHb ¢ LieIbIM NMOKa3aTeIeM U e¢ CBOHCTRA.
CraHjapTHas 3aIich YA,

Aneebpanueckie goipadicennn

Kpajparhsrit TpEXUIICH;
KBaAPaTHOTO TPEXUWIeHA Ha MHOYKHTEJIH.

AnreGpanueckast ApoOb. OcHOBHOE CBOHCTBO
anrebpavueckoii  aApoGu.  CloskeHHe, BLIUMTaHHE,
YMHOJKEHHe,  JeJleHHe — anrebpanueckux  Ipolei.
ParioHanbHbIe BRIPQKEHHS U HX MpeoOpazoBaHue.

Ypasnenun u nepagericmeu

KpanparHoe ypaBHeHue, ¢opMyna KOpHeH
KBQJIpaTHOTO ypaBHeuws. eopema Buema. Pemenue
VYPaBHEHHH, CBOMSIIMXCS K JIHHEHHBIM M KBaIPATHBIM.
[Tpocteiime NpoGHO-palMOHATLHBIE YPABHEHHS.

Ipagpuueckan unmepnpemayus ypasnenuii ¢
08YMA HEPEMEHHBIMU U CUCTHEM NUHETHBIX YPAGHEHUL ¢
osyma  nepemenHsiMy.  [IpUMepbl  pellieHHsS CHCTEM
HeJIMHEHHBIX YPaBHEHHUH ¢ IBYMSI IEPEMEHHBIMH.

Pemmenne TeKCTOBBIX 3a71au alirebpandyecKum
CIIOCOBOM.

UucnoBble HepaBeHCTBA W HMX CBOMCTBA.
HepaBeHcTBO ¢ 0o/iHOM TepeMeHHOW. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHelHble HepaBeHCTBA ¢ OJHOM
niepeMeHHOM. CHCTeMbI JIMHEHBIX HEPABEHCTB ¢ OJTHOM
TIEPEMEHHOH.

Dynxyuu

[Monsitrie yHkIMH. OGIACTh ONpe/eieHus H
MHO3KeCTBO 3HaueHHH ¢yHKIHH. CriocoObl 3aaHus
yHKIHIA.

I'padux dynkimu. UreHue cBOHCTB BYHKIHH
no e& rpaduxy. Ilpumepst rpadukoB yHKIHIH,
OTpaskarolKX peasbHbIE MPOIIECCHL.

pasjIoKeHHe

DYHKIMY,  ONKMCHIBAIOIIME  MPAMYIO W

0o06paTHYI0  IPOIOPIHOHANBHBIE  3aBHCHMOCTH,  HX
k

rpapuku. OyHKIHH y = x%, y = X, y = VX, ¥ = -
I'paguueckoe  peutenne  ypaswemuii  u  cucmem
YpasHeHuil.
9 KJIACC

Yucna u epinucienun

JlelicTBHTE/ b HBIE YHCIIA

PalpoHaibHble  UMCHa,  UPPAWHOHWIBHbBIE




pellicHHe YpaBHEeHHH U CHCTEM YPaBHEHMH.
9 KJIACC

Unciia M BLIYHCTIEHHST

ParoHaNsHBIE THCNA, UPPAITHOHATBLHBIC UHCIIA,
KOHeUHBle ¥ OeCKOHeYHBle JeCATHYHBIE JIPOOH.
MHOKeCTBO ASHCTBUTEIBHBIX YHCE), AeHCTBHTEILHBIC
yHcIa Kak OecKOHeUHbIe JAecATHIHbIe Ipodu. BaarmvHo
COOTBETCTBHME  MEKAY  MHOMKECTROM
JIEMCTBUTEJILHBIX YHCEJ U KOOPIHUHATHOH MPSAMOH.

OJHO3HAYHOC

CpapHenue JIeHCTBUTETHHBIX YrceI,
apudMeTHUeckHe  OeHCTBHA ¢ NeHCTBUTENLHBIMH
YHCIIaMH.

Pasmepel  0OBEKTOB  OKpYIKAalOIIEro  MHpAa,

JUTHTETHHOCTE ITPOTIECCOB B OKPYKATOTIEM MHpE.

[IpubmxéHHOE 3HAYCHHE BEJHUHHBI, TOUHOCTE
npudmikenus. Okpyrienue umcen. Ilpuxkuaka u
OTIEHKA Pe3YJILTATOB BRIUMCICHUH.

VpaBHeHHA H HEpaBeHCTBa

JluneiiHoe ypaBHeHHe. PellieHWe ypaBHEHHH,
CBOJAMIMKCA K TUHe HHBIM.

KBagpaTHoe yparHeHwe. PellieHue ypaBHeHWH,
CBOJIAMIHXCS K KBAIPAaTHLIM. BHKBaIpaTHOE YpaBHEHHE .
[Ipumepbl pelieHHs] ypaBHeHHH TpeTheH W ueTBEpTOi
CTeleHeH pa3ioskeHHeM Ha MHOKHTEITH.

Pemenne npoOHO-pallHOHANBHBIX  YpaBHEHUI
PerreHre TeKCTOBBIX 3a/1a4 aNreOpaHIecKUM METOIOM.

VYparHeHHE ¢ JIBYMs TE€PEMCHHBIMH M €T0
rpaduk. PelieHue cucteM JBYX JMHEHHBIX YpaBHEHHM
C JIBYMsA TMepeMeHHBIMH. PellleHWe CcHCTeM JIBYX
VpaBHEHHH, OJTHO U3 KOTOPBLIX JWHelHoe, a Apyroe —
BTOPOH I'pacduueckas  uUHTepIIpeTALIAS
CHCTEMBI YPaBHEHHH ¢ IBYMS MepeMEHHBIMH.

PerreHrie TeKCTOBBIX 3ajjau  alreOpaHuecKuM
CHOCOOOM.

UYucioBble HEPABEHCTRBA M UX CBOMCTRA.

Perrenre nHMHEHHBIX HEpPABeHCTB ¢  OJHOH
nepeMeHHOM. PellleHre cHcTeM JTHHEHHBIX HEPaBEHCTB
¢ ojHOW TiepeMeHHOW. KBajpaTHble HepaBeHCTRA.
['padudeckas HHTepIpeTaIMsi HEPABEHCTB H CHCTEM
HEPABEHCTB ¢ JBYMS e PEMEHHBIMH.

CTCIICHH.

OyHKIH

DyHKIMH

Keagparnunas §yekuus, eé rpaduxk u
cpoiictBa.  IlapaGosia,  KOOpIMHATBI  BEPIIHHBI

napaboibl, 0Ch CHMMETPHH NapaloJIbL.

I'paduxu pynxrmi: y = kx, y =kx + b, y = k/x,
y=x3,y = VX, y = [x| , ¥ ux cBoiicTBa.

UHCIIOBBIE TIOCIIEI0BATEILHOCTH

YncsioBbie TOC/TEIOBATE ThHOCTH "
MpPOrpeccHu

IloHaTHe  4MCIIOBOM  TOCJENOBATEIBHOCTH.
3amanue T0CJIeIOBATE THHOCTH PEKYpPpPEHTHOM
dopmyiioi B GopMYJIIOH 1-TO WIeHA.

ApudmeTHueckasn 21 reoMeTpHYecKast

riporpeccud. GopMyIibl #-10 WieHa apupMeTHUeCKOH U
TeOMETPHUECKOM TIPOTpecCHH, CYMMBI TEpBBIX 7

uHCAA, KOHEUHbIe U DeckoHeuHble decantiunble Opod,
Muooicecmeo oelicmeumensHolx uycen;
OeiicmeuimensHoie qYCHa Kax Gecroneunvle
odecamuunsle Opobiu. Bzaumno OOHOZHAUHOE
COOMeemcIngtie Medicoy MHOICECTHBOM
OetiCNBUINEAbHBIX YUCER U KOOPOUHAMHOH RPAMOT.

Cpasnenue OeticIneUme bHbIX yucen,
apugpmenniveckue  Oelicmeus ¢ OelicneumensHoMY
uHCAAMU.

H3mepennst, npHO/DEKEHHS, OUEHKH

PasMepbl o0OBLEKTOB OKpYXKAIOLIETO  MHpA,
JUTUTETEHOCTE MPOLIECCOB B OKPYIKAIONIEM MHPE.

[Ipubmxéntoe 3HAUeHUE BeJIMUHHBI,
TOYHOCTL  IpUOMkeHWs.  OKpyIJieHHe — UHCelL
[Ipuxunka ¥ olleHKa pe3yJILTATOB BLIUHUCICHUH.

Ypasuenun u nepasercmea

YpaBHeHus ¢ o/THOi IepeMeHHOI

Jluneitnoe ypaBHeHHe. PellleHue ypaBHeHMA,
CBOUAIIMXCA K JTHUHEHHBIM.

KragpaTHoe ypaBHeHHe. PellieHHe ypaBHeHMH,
CBOJIIIIMXCA K KBaAPaTHBIM. BHKBasipaTHOE YpaBHEHHE.
Hpumepst pewteniun ypasuenuii mpemoveti 1 uemeépmoii
cimenenetl paznodiceHtueM Ha MHONCUINET.

Pemenue apo0OHO-palMOHANBHBIX YPaBHEHHUH.

Peinenre TeKCTOBBIX 3a7au ajirebpanyecKuM
METOJIOM.

CucreMs! ypaBHeHmii

YpaBHeHHe ¢ ABYMS II€PEMEHHLIMH H €ro
rpaduk. Penlenre cucTeM JBYX JIMHEHMHBIX VpaBHEHMI
¢ JBYMs TlepeMEHHBIMH. PellleHHe CHcTeM JBYX
YPaBHEHHH, OTHO M3 KOTOPBIX JIHHeHHOe, a Ipyroe —
BTOpoil  cremenn. ['paduueckas  HHTepIIpeTalIHs
CHCTeMBI YPAaBHEHHH ¢ IBYMS TIepeMEHHBIMH.

Pemenre TeKCTOBBIX 3amau airebpandyecKuM
CIIOCcO0OM.

HepaBencrpa

UucoBble HEPABEHCTBA U MX CBOMCTRA.

Pemmenne JMHEMHBIX HEPABEHCTB C OJHOH
riepeMeHHOM. PellleHHe crcTeM JIMHEWHBIX HEPABEHCTB
¢ oxaHoW mepemeHHON. KBaapaTHble HepaBeHCTBA.
['padmueckass HHTepIIPETALHS HEPABEHCTB H CHCTEM
HEPABEHCTB C JIBYMS ITepeMEHHBIMH.

Dynxyuu
Keanparuunas ¢yHkius, e& rpaduk |
CBOMHCTBA. [TapaGomna, KOOP/IMHATEI BEPIINUHBI

napaboIibl, OCh CHMMETPHH apaGoJibL.

[paduku byHkuwit: y = kx,y = kx + b,y =
X2,
y =+x,y = gu UX CBOMCTBA.

Yucnogvie nocied o0eameibHOCHIL

Oupenertenie HW  cnoco0bl  3aJaHUA
YHCJIOBBIX NOC/IE0BATE/IHHOCT eii

[lonsiTve uHCIOBOW  MOCIEOBATEILHOCTH.
3ananue TI0CJIeI0BATEIbHOCTH PeKyppPEeHTHOMH
dopmyJ0¥i ¥ POPMYIIOH 71-TO YJIeHA.

Apudmernueckas M reoMerpuvecKas
NPOrpeccHn

Apubdmernueckas u reoMeTpuuecKast

nporpeccud. DopMyJIbI n-TO WieHa apudMeTHUSCKOH U
reOMETPUUECKOH Tporpeccuid, CcyMMbl TEpBbIX 7




YJIGHOB. WISHOB.
Nzobpakenre wieHOB apudMeTHUecKoH H H306paoicenue  unenos apugpmemuieckoii u
reoMeTpUIecKOHi nporpeccuit TOUKAMH Ha | ceoMempuieckoli npozpeccuiii MOYKAMU Ha
KOOPIHHATHOMH TTOCKOCTH. JluneHHLIHR H | KOOpOuHAmHol MIOCKOCHAM, Jluneiinoiii u
HKCTIOHEHITHANBHBIE POCT. CIOKHbIE TIPOIIEHTBL. IKCROHeryUAToRbIH pocm. CHOJCHbIE HPOYEHTTTbL.

IIpumepHbIe KOHTPOJIBLHO-H3MEPHTEILHBIC MATEPHAJIBI

[MpoBencHHE OLEHKH AOCTHKCHHHM TJIAHMPYEMBIX PE3YJIbTATOB OCBOCHHS YUEOHOTO
npeaMeTa TPOBOIUTC B (DOPME TCKYIICTO W PYOCIKHOTO KOHTPOJIA B BHIC. KOHTPOIBHBIC
padoThl, CAMOCTOSTENbHBIE PA0OTHI, 3a4EThl, MATEMATHYECKHE JAMKTAHTBI, TPAKTHUCCKHE
PadoThL, MUCHMEHHBIH OTBET MO HHANBUAYAIbHLIM KaPTOUKAM-3aTaHUAM, TCCTUPOBAHHUC.

Jnsa obyuatommuxcs ¢ 3[1P  BO3MOXKHO W3MCHCHHC (POPMYJHMPOBKH 3aJaHUH HA
«MOLIATOBYIO», AJANTALUMI0 MpPeAIaraeMoro OOy4YaromEMYyCs TeCTOBOTO  (KOHTPOJIBHO-
OLCHOYHOTO) MATCPHAJA. HCIOJIB30BAHWUC YCTHBIX W MHCBMCHHBIX MHCTPYKLHH, YHOPOIICHHC
JUTHHHBIX CJOKHBIX (JOPMYJIHPOBOK MHCTPYKLMH, pEelIEHHE C OTMOPOI HA aaroOpuT™, 0Opaser,
UCIOJIb30BAHUE CIIPABOYHON HH(pOpMALIHH.



IVIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IMPOI'PAMMbI
YUYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIbTATBI

JIHYHOCTHBIE Pe3yJbTATBHI OCBOSHHS MporpaMmbl  y4eOHOrO  Kypca
«Anredpa» XapaKTepHu3yIOTCS:

1) naTpHoTHYECKOE BOCTIUTAHHE:

NPOSIBJICHHEM HMHTEpeca K TPOLUIOMY M HACTOSIIEMY POCCHUCKOM
MATEMATHKH, II€HHOCTHBIM OTHOIIEHHEM K JOOCTHJKEHHSIM  POCCHHCKHX
MaTeMaTUKOB M POCCHHCKOW MaTeMaTUYECKOW WIKOJbI, K MCIOJb30BAHHIO 3THX
NOCTHKEHUH B IPYTHX HAYKAX U MPUKIIAJHBIX cepax;

2) rpaxkaaHCcKoe H IYXOBHO-HPABCTBEHHOE BOCTIHTAHHE:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH IpakaaHuHA W PEAJTH3ALHH €ro
npaB, TMPEACTABJIEHHEM O MaTeMaTHYECKHX OCHOBaX (DYHKIHOHHPOBAHHS
Pa3IMYHBIX CTPYKTYD, SBJICHHH, TPOLENyp Tpa’kIaHCKOro odlnecTsa (Hampumep,
BBIOOPEI, OMPOCHI), TOTOBHOCTHIO K OOCY/KAEHUIO ITHYECKUX MPoDIeM, CBA3aHHBIX
C MPAKTHYCCKHM MNIPHUMCHECHHEM I[OCTI/DKGHI/Iﬁ HayKH, OCO3HAaHHMEM BaXXHOCTHU
MOPAJBHO-3THUECKUX MPUHIIANOB B ACATEILHOCTH YUEHOT O,

3) TpyAOBOE BOCIIHTAHHE:

YCTaHOBKOﬁ Ha AaKTHUBHOC Yyd4YaCTHC B pPCIICHHH IMPaKTHYCCKHX 3aaad
MaTEMATHYECKOH HAMPABJIEHHOCTH, OCO3HAHHUEM BAKHOCTH MAaTEMAaTHUYECKOrO
o0pa3oBaHHs HA TMPOTKEHHH BCEH JKU3HH IS YCIEIIHOH MpodhecCHOHATBHOM
OESITENBHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
NOCTPOEHHEM HUHIMBUYAJbHON TPAEKTOPUU 00PA30BAHHS U YKH3HEHHBIX TUIAHOB C
YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTUTAHHE:

CIOCOOHOCTBIO K  OMOIMOHAIBHOMY M 3CTETHYECKOMY  BOCIIPHSITHIO
MAaTEMAaTHYECKUX OOBEKTOB, 3a7auy, PELIEHUH, PAaCCYyKACHHH, YMEHUIO BHIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE,

5) neHHOCTH HAYYHOTO O3HAHHSA:

OpUEHTallieli B JEATEJILHOCTH HAa COBPEMEHHYID CHUCTEMY HAy4HBIX
NPENCTaBIEHAN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BHTHS YEJIOBEKA, MPHPOIBI H
obirecTBa, MOHMMAHHEM MATEMATHYECKOW HAyKd Kak cdepbl 4YeTOBEUECKOM
NIeSTENBHOCTH, JTAOB €€ Pa3BUTHS M 3HAYMMOCTH Uil PA3BUTHS [MBUJIA3AINH,
OBJIAJICHUEM SI3BIKOM MATEMATHKH U MAaTE€MAaTUYECKOM KYJbTYPOH KaK CPEACTBOM
IMO3HAHHA MHpPA, OBJaAACHHUCM HpOCTGI\;IH_II/IMI/I HABBIKAMH HCCHCHOBaTeﬂbCKOﬁ
NeSTENbHOCTH,;

6) ¢uznueckoe BoOCHHTAHHE, (POPMHPOBAHHE KYJbLTYPbI 3A0POBbS H
IMOLHOHAILHOIO 0/1ArOMOJIy Y H:



rOTOBHOCTBIO TPUMEHATH MaTeMaTHUYeCKHE 3HAHWSA B WMHTEPECAX CBOEro
3MI0pPOBbsl,  BeIeHWs  370pPOBOro  o0pasza KHM3HH  (34OPOBOE  IHUTAHUE,
cOATaHCHPOBAHHBIA pPEKUM 3aHATHH W OTHObIXa, peryjsapHas (Qu3Hueckas
AKTHBHOCTB), C(HOPMHPOBAHHOCTBIO HABBIKA pe(IEeKCHH, HPH3HAHHEM CBOEro
npaea Ha OLIHOKY M TAKOTrO Ke MpaBa JPyroro 4eaoBeKa;

7) 3K0JIOrHYeCKOe BOCTHTAHHE:

OpHEHTALHEeH HA MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHHH Ui PELIeHHs 3a1a4
B 0DJACTH COXPAHHOCTH OKPY’KAIOIIeH Cpeibl, MIAHMUPOBAHUS IOCTYIIKOB H
OLIEHKH WX BO3MOKHBIX MOCJENCTBUH IS OKPY’KAIOIIEH Cpenbl, OCO3HAHHEM
r;100aIBHOrO XapaKkTepa SKOJOTHUECKHUX MPOOJIEM U MMy Tel UX peleHus;

8) ananTanus K W3MEHSIIOIHMCSI YCJIOBHSIM COIHAJILHOH M NPHPOTHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBHSIM B VCJIOBHSIX HEONPEHENIEHHOCTH, MOBBILICHUIO
YPOBHsI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTHUYECKYIO AESITEIbHOCTb, B TOM YHCIIE
YMEHHE YYUTHCA y NPYTUX JIIOAEH, MpHoOperaTh B COBMECTHOH JeSTEbHOCTH
HOBbBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OMBITA APYTHX;

HEOOXOOUMOCTEIO B (OPMHPOBAHMM HOBBIX 3HAHHH, B TOM 4YHCIIE
(hbOpMyTHpPOBATE UJIEH, TTOHSATHSI, TUIIOTE3bI 00 OOBLEKTAX U SIBJIEHHAX, B TOM YHCIIE
paHee HEHU3BECTHBIX, OCO3HABaTh JAEMUIIUTHI COOCTBEHHBIX 3HAHHH W
KOMIIETEHTHOCTEH, INITAHHPOBATh CBOE Pa3BHUTHE,

CIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYK)  CHTYallMIO, BOCIPHHHUMATH
CTPECCOBYIO CHTYyallMI0 KaK BbI3OB, TPEOYIOIIHMH KOHTPMEDP, KOPPEKTHPOBATH
NPUHUMAEMBbIE PEIIeHus] W AEHCTBHSA, (GOPMYJIHPOBATH M OLEHHBATH PHCKH H
nocyiencTeus, GOPMHUPOBATH OMBIT.

METAIIPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBHS

ba3oBble JIOornuecKkHe AelHCcTBHSA:

e BBISBJISATE U XapPaKTEPU30BATh CYIECTBEHHBIE MPU3HAKA MATEMATHYECKHX
OOBEKTOB, TMOHSATHU, OTHOIIEHWW MEXIy MOHATHAMH, (HOPMYIMPOBATH
ompeneneHns TMOHSTHH, YCTAHAB/IMBATL  CYIIECTBEHHBIH  MPH3HAK
KIaccupuKanuu, OCHOBAaHWS i1 OOOOIIEHHS M CpPaBHEHHUs, KPUTEPHH
NPOBOJUMOIO aHAJTH3A,

e BOCIHpUHUMATH, (opMynHpoBaTe U  NpPeoOpPa3OBLIBATE  CYXKIAEHUSI:
YTBEPAMTENbHBIC W OTPHLATENbHBIEC, €OWHUYHBbIE, YAaCTHBIE M OOIIue,
YCJIOBHBIE;

e BBISBJIATH  MaTEMATHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3H U
npoTUBOpeursi B (akTax, MAHHBIX, HAOJIONEHUSX M YTBEP)KIEHHUSX,



npemjiaraTh ~ KpUTEPUM Ui BBISBJIEHHS  3aKOHOMEPHOCTEH |
NPOTUBOPEUHI;

OeNaTh BHIBOABI C HCIIOJNb30BAHHEM 3aKOHOB JIOTHKH, OEOYKTHBHBIX WU
WHAYKTUBHBIX YMO3aKTIOUEHUH, YMO3AKIIOUEHHUH 110 aHAJIOTHH,
pa3dupaTh OKA3aTeIbCTBA MATEMATHUECKHX YTBEPIKAECHUHN (IIPAMBIE U OT
OPOTHBHOTO), MPOBOIUTH CAMOCTOSTEIEHO HECNIOJKHBIE IOKAa3aTeNlbCTBA
MaTteMaTiuueckuX (PaKTOB, BBICTPAMBATE APIYMEHTALMK), ITPHBOAMTE
NpUMEpPbI U KOHTPIPUMEpPBI, 000CHOBLIBATH COOCTBEHHBIE PACCYIKIEHUS,
BLIOMpPATE Ccrmocod perneHus ydeOHOH 3amaun (CpaBHMBATH HECKOJIBKO
BAPHAHTOB peEIIEHHUsA, BBHIOHpaTH Haubojee MOOXONSAIIMI ¢ Y4YETOM
CaMOCTOSITENIbHO BbIIEJIEHHBIX KPUTEPHEB).

Ba3oBrbIe HecsIemoBaATEILCKHE TEHCTBHA!

HCIIOJIb30BATE BOMPOCHI KaK HCCJIENOBATENbCKHA HHCTPYMEHT IMO3HAHMS,
dbopmyaMpoBaTh BOMPOCHI, (PUKCHPYIOLIHE NPOTHBOpeUne, npodiiemMy,
CaMOCTOSITEJIbHO YCTAaHAB/IMBATH MCKOMOE U JaHHOE, (POPMHPOBATH
TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3HMITHIO, MHEHUE;

OPOBOAUTE IO CAMOCTOSITEJIBHO COCTABJIEGHHOMY IUIAHY HECTOKHBIH
DKCIIEPUMEHT,  HEOOJbIIOe  HCCIEOBAHWE 10  YCTAHOBJIEHHIO
0COOEHHOCTEHl MaTeMaTH4YecKoro oOBeKTa, 3aBHCHMOCTEl OOBEKTOB
MesKIy COOOit;

CaMOCTOSATENBEHO (POopMyIUpOBaTE 000DIIEHNS U BBIBOMBI 110 PE3YJIbTATAM
NPOBENEHHOTO HAOJIIO/IEHUs, MCCIENOBAHMS, OLIEHUBATH JIOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTATOB, BLIBOAOB U 0000IIEHMIT,

NPOrHO3WPOBATE BO3MOYKHOE DPA3BUTHE IMPOLECCA, a TAKKE BBIIBHIAThH
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBUSIX.

PaGora ¢ nadopmanmueii:

BBISIBJIATE HEOOCTATOYHOCTh M HM3OBITOYHOCTH HH(MOPMALHH, HAHHBIX,
HEOOXOAMMBIX JJIs PELIeHH s 3aa'H,

BLIOMpATh, AHANHM3HPOBATH, CHCTEMATH3HUPOBATE M HHTEPIPETHPOBATH
HH)OPMAIHIO Pa3THYHBIX BUIOB B (GOPM IPEACTABIICHHUS,

BbIOMpPaTh (HOpMy TMpencTaBieHHss HHPOPMALMU W HIUTIOCTPUPOBATH
pelaemMbie 3a7a4yd  CXEMaMM, AuarpaMMaMiu, WHOW Trpapukoidl u Hux
KOMOHHAIIMSIMHU,

OLICHHBATh HAAEKHOCTE HMH(DOPMALMH MO KPUTEPHSM, NPEIIOKEHHBIM
yUHTENEM WK CHOPMYJTUPOBAHHBIM CAMOCTOSITEBHO.

KoMMmyHHKATHBHBIE YHHBEPCA/IbLHbIE YUeOHbIE 1eHCTBHS:

BOCHpHHHMATE W  (OPMYJIMPOBATE Cy/KIAEHHS B COOTBETCTBHH C
YCJIOBUSIMU M IEIAMHU OOIIEHHS, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO



TOUYKY 3PEHHsI B YCTHBIX M MUCbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHHS I10
X0y pelleHus 3a1aui, KOMMEHTHPOBATh MOJIyUYEHHbIN PE3YJIbTAT;

e B X0#A€ O0CYKIEHHs 3a0aBaTh BOIIPOCHI IO CYLIECTBY 00CY/KIaEMON TEMBI,
npoOeMBI, pelaeMoi 3a1a4uH, BEICKA3bIBATE HAECH, HALICJICHHbIE HA MTOUCK
pEIlleHus], COMOCTABJISITE CBOM CYKIAEHHS C CYKIEHUAMU JPYTHX
YYaCTHUKOB JHajora, OOHapy:KUBATh PA3jMUMe M CXOACTBO MO3MIIHH, B
KOppeKTHOH opme HOPMYTHPOBATE PA3HOTIIACKS, CBOH BO3PAKEHUS,

e TMPEACTABNATH  PE3yNbTAThl  PEIIeHWs  3aJayd,  HKCIEepHMEHTa,
MUCCAENOBAaHMS,  TPOEKTa,  CAMOCTOATENLHO  BbIOMpaTh  (opmat
BBICTYILICHHUS C YIETOM 3a4a4 IMPE3EHTAI[HH H OCOOECHHOCTEH ay JUTOPHH,

e MNOHUMATH W  HCIOJb30BATH  IPEUMYIIECTBA  KOMAHIHOH |
UHAWBUAYANbHOH paboThl TpPH pelmeHuH YYeOHBIX MaTEeMaTHYECKHX
3amau;

e NPUHUMATH LEIb COBMECTHOW OEATEIBbHOCTH, MJAHHPOBATH OPraHH3ALKIO
COBMECTHOM palOThI, pacupenensTb BHIbI padOT, JOrOBapHUBATHCH,
00Cy’XaaTh MPOLECC U Pe3yabTaT padoThl, 0000IIATE MHEHHS HECKOJIBKHX
JroAei;

e Yy4YacTBOBaTh B TIpynmnoBeix (opmax pabotel (oOcCyknenus, oOMeH
MHEHHSIMH, MO3TOBBIE INTYPMBI U APYTHE), BBIMOJHATH CBOK YaCTh
paboTel U KOOPAMHUPOBATE CBOU AEHCTBHS C APYTHMH YIEHAMH KOMAaHIbI,
OLIEHWBATh KA4YECTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
chOpMyTHPOBAHHBIM YUYACTHUKAMH B3aUMOJIEH CTBHS.

PeryasiTuBHBIE YHHBEPCA/IbHbIE YUeOHbIE AeHCTBHS
Camoopranuzamnusi:

e CaMOCTOSITENILHO COCTAaBJIATH IUIAH, AJICOPUTM pPEIIeHus 3anauu (MJIH ero
4acTh), BEIOUpATh CMOCOD pELIeHUs C YUETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, AapryMEHTHPOBATh W KOPPEKTHPOBATH
BapHAHTHI PEIIEHHH C YIETOM HOBOM HH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAIbLHBIH HHTE/LJIEKT:

e BIANETH CHOCOOAMH CAMOIPOBEPKH, CAMOKOHTPOJS Mpolecca u
pe3ysbTaTa pelieHnss MaTeEMaTHYECKOH 3a/1auH,

e TMPENBUJIETH TPYAHOCTH, KOTOPbIE€ MOI'YT BO3HHUKHYTh IPH PEIIEHHU
3aJayd, BHOCHTh KOPPEKTHBEI B MEITEIbLHOCTh HAa OCHOBE HOBBIX
00CTOSATENBCTB, HAMAEHHBIX OLIHOOK, BBISIBJIEHHBIX TPYOHOCTENH,

e OIIEHUBATH COOTBETCTBHE PE3YJIbTATA JEATEIbHOCTH MOCTABJIEHHOH MEn
U YCJIOBUAM, OOBSACHATh MPHUYHHBI TOCTH/KEHHS WM HEOCTH)KEHHS LIeITH,
HAXOIUTh OIIMOKY, JaBATh OLEHKY MPHUOOPETEHHOMY OIBITY.

ITPEAMETHDLIE PE3VJIBTATDI
[IJIAHHUPYEMBIE ITPE/IMETHEIE PE3YJIETATHI OCBOEHMSI IIPUMEPHOI PABOYENA



TTPOI'PAMMEI KYPCA «AJITEBPA»

(IIO TONAM OLYYEHHAS)

OOII 000 AOOII 000
Ocpoenue yueGHOIo Kypcea «Airebpayn Ha

K xouiy ofOydyeHuss B 7 Kiacce | YPOBHE OCHOBHOIO OOMIEr0 00pa3oBaHMs [JOIKHO
06y aIOTHiCS IOy HT cIIe/IyIoNTHe IpeMeTHEIe | O0ecIeumBaTh ACCTHACHIC CJIENYIOMEX
PE3YILTATLL IIPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIHTATOB:

Yuciia 0 BEIYUCTIEHHS 7 KIIACC

BrImmonHATS, coyeras yCTHBIE H

) Yucna u estuucienus

HI/ISBMGHHBIE: IIPUEMEL, apudpmeTHUECcKHe BLOIONHATS,  COWETAH  YCTHBE M
ACHCTBILL € PATTHOHAIBHBIMH HHCIAMH. IHChMEHHBIE TPUEMB, apru(MeTHIECKHE

Haxomth 3Ha'CHUA THCIIOBBIX | neficTBHSA ¢ pallMOHATLHBIMH YHCIAMH.
BpraH{eI{I/H‘/’I 5 IIPUMCHATEL pasHoo 6pa3HbIe Haxo JUTH 3HAUCHHUY YHCIIOBBIX
crioco0Bl WM IIPUEMBI  BBIUMCIICHUS 3HAYCHHN | BBIPAKCHHIA, [IPUMEHSITH pasHo0OpasHEe
JPOGHEIX BEIPaKEHMIA, cofepKaIux | CrlocoObl M TIPUEMBI  BHIYUCICHUS —3HAYCHUH
OOBIKHOBEHHBIE U JIECITUYHBIE JIPOOU. JPOGHBIX BLIPAYKEHHH, COZICPKAIIHX

ITepexommTs OT OJHOH QOPMBI 3aIHICH
yhcen K Apyro# (mpeoGpa3oBBIBATL AECATHUHYIO
JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B

JICCSITHYHYIO, B YACTHOCTH B OECKOHEYHYIO
JICCSITUYHYIO IpoCH ).
CpaBHUBATE u VIIOPSICUNBATE

palMoHAIbHBIE YMCIIA.

OKpYTIATE YHUCTIA.

BeoionHaTe  OpUKHIKY U
pe3ylbTaTa BBIYMCICHHH, OIEHKY
YHCTOBEIX BBIPQKCHUI. BBITONHATL AEHCTBHA CO
CTEIIEHSIMH ¢ HAaTYPaIBHEIMU II0KA3aTEIIMU.

[IpumensiTs IIPU3HAKU JIETUMOCTH,
pa3liokKeHHe Ha MHOXKUTEITHA HaTyPATbHBIX YHCET.

Pemate [IPAKTHKO-OPUECHTHUPOBAHHELE
3aJlaud, CBSI3AHHBIE C OTHOIIIGHHEM BEIMYHH,
TIPOTIOPITHOHATHHOCTHIO BENTHYHH, IPOIICHTaMH,
HMHTEPIIPETHPOBATE PE3YIBTATHL PEIICHS 3a4a4 ¢
YYETOM OTPaHUYCHHH, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMBIX OOBEKTOB.

Aaredpanyeckne BhIpaKeHUs

Hcnonbs3oBaTh anreOpanvyecKyro
TEPMUHOTOTHIO U CHMBOIHKY, IIPUMEHATH €& B
TIPOLIECCE OCBOCHUS YUEOHOTO MaTepHaa.

OLIEHKY
3HAYCHUN

Haxomurs 3HAYCHHUS OyKBEHHBIX
BBIpaKeHIML pu 3aJTaHHBIX 3HAUCHUSX
IIEPCMCHHBIX.

Bummomsats  mpeobpasoBaHuS  TIETOTO
BRIpA)KEHHS B  MHOTOWIEH  MpHUBeICHUEM

HOI[OGHBIX ClIaracMbIX, PaCKPLBITHCM CKOOOK.
BrmomHsaTs YMHOXKCHHUE OJHOWICHA Ha

OOBIKHOBEHHBIE H JIECSITHIHBIE JTPOOHU.
[lepexoguts oT oxHON (OPMBI 3aIMCH
ymcell K Jpyrod (mpeoGpazoBhIBaTh AECITHUHYIO

JpoGb B OOBIKHOBEHHYIO,  OOBIKHOBEHHYIO
B JICCATHUHYIO, B UACTHOCTH B GECKOHEUHYIO
JIECSTHYHYIO JipoOb ). CpaBHHBaTh u

YIIOPSJIOUMBATH PAIHOHATIBHBIC YHCIIA.

OXpyTIATE YHCIIA.

BuOtomHaTs  OpUKUAKY U
pesyiapTaTa  BBIUYMCIEHWH, OIIEHKY
YKCIIOBBIX BEIPAXKEHIII.

BBIIONHATE JASHCTBHS CO CTEIICHIMH C
HaTypalbHBEIMM TIoKazaTelsiMH (C oIopoH Ha
CIIPaBOYHYIO HH()OPMAITHIO).

IlpuMeHsITL  IIPU3HAKU  JIETAMOCTH,
Pa3IoXKeHUE Ha MHOKUTEIIM HATY PAIIbHEIX YHCEIL

Pemats IIpocTeHIme IIPaKTHKO-
OpUEHTHUPOBAaHHBIE  3a/laud,  CBS3aHHBIE  C
OTHOIIIEHUEM  BEIMYMH, IPOIOPIHMOHAIBLHOCTHIO
BEJMYHH, I[IPOIICHTAMM, HMHTEPIIPETUPOBATh
pesyibTaThl  pelIeHHd  3ajad ¢ YY€TOM
OTPaHWYCHHUM, CBSI3aHHBIX CO  CBOMCTBaMH
paccMaTpHUBaeMbIX OOBEKTOB.

Anzebpanueckue evtparncenisn

OpHeHTHpOBaTECSL B IIOHSATHAX U

OIICHKY
3HAUYEeHHI

OIIEPHPOBATH Ha 0azoBoM YPOBHE
anredpandeckoi TepMUHOIOTHEH U CUMBOIHUKOMH.
Haxomuts 3HAYEHUSI OYKBEHHBIX
BBIDOKEHUH  IIpU 3aJJAaHHBIX 3HAYEHUSIX
[IePEeMEHHEIX.
BrmonHsaTe  mpeoOpa3oBaHHS  1IETIOTO

BBIDOKCHUSI B~ MHOTOWIEH  IIPUBE/ICHHEM
MO JOGHBIX ClAaraeMbIX, PACKPBITHEM CKOOOK.
BBIIOMHATE  YMHOKEHHE OJIHOWIEHA Ha




MHOTOWIEH H MHOTOWIEHAa Ha
MPUMEHATh  GOPMYNBI  KBajpaTa
KBajpara pasHOCTH.

OCYIIECTRIATh PasloXeHHe MHOIOWICHOB
Ha MHOKUTEH C TIOMOITBIO BHIHECEHUS 32 CKOOKH
o0mIere MHOXUTENS, I'PYHIIMPOBKH CJIaracMelX,
IIPUMEHEHHS dopmyn COKPaIEHHOTO
YMHOKEHHS.

IIpumeHATE ITpecOpa30BaHIsI MHOTOWICHOR
JUIS PENeHNs pa3lIM4HbIX 33Ja4d U3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 peanbHOM MPaK THKH.

Wcnone30BaTk  CBOKCTBA  CTEIICHEH C
HaTypaJlbHBEIMHA MTOKa3aTelsIMA JUIS
npeo0pa3oBaHys BEIpaKeHIH.

YpasHeHUsI H HepaBeHCTBA

Pentath nuHelHBIE ypaBHEHUS C OJHOM
IepeMEeHHOM, TIpUMEHss IpaBWiIa Ilepexoja oT
HCXOJHOI'0 YPaBHEHHS K PaBHOCWILHOMY €EMY.
IIpoBepsiTh, SBISIETCS A YMCIO  KOPHEM
ypaBHEHHS.

[TpumeHaTs rpaduueckue METOBl IIpU
pEIIEHNH JIMHEHHBIX YPaBHEHUH U HX CHCTEM.

IlogGupate  TIpUMepbl  ITap  YHCel,
ABIAIOMXCS PELICHHEM JIMHEHHOIO YPaBHEHM C©
JIBYMs IT€EPEMEHHBIMH.

CTpouTh B KOOPJAUHATHOH IUIOCKOCTH
rpaduk  JIMHEMHOIO  ypaBHEHHS ¢  JBYMA
IIEPEMEHHBIMH, TI0JIB3YSICh I'PadUKOM, IIPUBOIUTH
IIPUMEPHI PENIEHUS YPaBHEHHS.

MHOT'OYICH,
CYMMBI H

PermaTh  cucTeMBl  JBYX  JTHMHEHHBIX
ypaBHEHUH C JBYMS ITEPEMCHHBIMH, B TOM YHCIIE
rpadQHIecKu.

CocTaBmTh HM  pemiaTh  JIMHEHHOE

ypaBHEHHE WIM CHCTEMY JTHHEHHBIX YpaBHEHHH
10 YCIOBMIO 3aJlaud, MHTEPIPETHPOBATL B
COOTBETCTBHH € KOHTEKCTOM 3aJ[auy I10JTyUeHHbIH
pe3yibTar.

DOYHKINH

HM3o0paxkaTe Ha KOOPIMHATHOM IIPIMOM
TOYKH, COOTBETCTRYIOIIHE 3aJIAHHBIM
KOOp/MHATAM, JIyUd, OTPE3KH, HHTEPBAIEI,
3allMCHIBATh ~ YHMCIIOBEIE — IIPOMEXYTKH  Ha
anreGpandeckKoM sI3bIKe.

OTMeuaTh B KOOPJUHATHON IUIOCKOCTH
TOUKH II0 3aJAHHBIM KOOPJHMHATAM, CTPOHUTH
rpaduku TuHEHHBIX (YHKIWHA. CTpouTh Tpaduk
bynximm y = [x[.

OmmcpBaTh ¢ IOMONBIO  (DYHKITHIA
M3BECTHBIC 3aBUCUMOCTH MEXKJIy BEITUYMHAMU:
CKOPOCTh, BPEMS, PACCTOSIHUE, TIeHA, KOJIHMIECTRO,

MHOTOWICH M MHOTOWICHa Ha MHOTI'OWIEH,
IPUMEHITh  (POPMYIIBI  KBajjpaTa CyYMMbI |
KBajlpaTa pasHOCTH (C OMOPOI Ha CIPABOUHYIO

HH)OPMAIIHIO).

OcCyIIecTBIATh pazioxeHue
MHOTOUWIEHOB Ha MHOKHTEIH C IIOMOIIBIO
BBIHECEHUsI 32 CKOOKH OOIIero MHOXKUTCIIS,

TPYIIITUPOBKYU  ClIAaTaeMbIX, TIPUMeHEHUS (HopMy

COKPAaIL[EHHOTO  YMHOXEHHUS (¢ OIopoif Ha
CIIPABOYHYIO MH(OPMAIIHIO ).
[TpumensaTs 1peoGpazoBaHus

MHOTOWICHOB JJIA PEIIEHHA PasIHIHBIX 3aJav U3
MaTEMaTHKHU, CMEXKHBIX IIPEIMETOB, U3 peaﬂBHOﬁ

IIPaKTHKH.
Wcnonp3zoBaTh cBOMcTBA cTeleHEd ¢
HaTypaJIbHBIMA IIoKasaTeIsIMHu JUISL

npeo0pa3oBaHUs BBIpaKEeHWH (¢ oIopoi Ha
CIIPABOYHYIO MH(MOPMAIIHIO).

Vpaeuenus u nepasencmea

Pernrate JmHelHBIE ypaBHEHHUS € OJHOM
IIEPEMEHHOM, IIPUMEHsS IIpaBHIIa IIEpexoja OT
HUCXOJIHOI'O YPaBHEHHH K PaBHOCHILHOMY e€MYy.
IIpoBepdaTh, gBIIETCS A YKCIO  KOPHEM
YPaBHEHHUSL.

Wmerp mpenctaBieHue o rpadHHUecKUX
MeTo/axX IIPU pellleHUM JTHUHEHHBIX YpaBHEHUH U
WX CUCTEM.

Ilogdupats  mpuMmepsl IIap  YHCEll,
ABJIOIMUXCA PEIICHUEM JIMHEHHOT O YPaBHEHUSI C
ABYM: IICPEMCHHBIMH.

CTpouTs B KOOPJUHATHOH IIOCKOCTH
rpaduk  JIMHEMHOTO  YpaBHEHUS C  JBYMS
IIePEMEHHBIMY, II0JIB3YSICh I'padUKOM, IIPHUBOAUTD
[IPUMEPEHL PEIICHUS YPaBHEHHUS.

Pemrath  cucTeMBl  JIBYX  JIMHEHHBIX
YPaBHEHHUH ¢ JBYMS IIEPEMEHHBIMH, B TOM YHCIIE
rpaduiecku (¢ OIIOpOil Ha AITOPHTM YYEOHBIX
JEUCTBUIA).

CocTaBisiTh (1mocne COBMECTHOT'O
aHanu3a) W penaTh JIHHEHHOE YpaBHEHHE WIH
CHUCTEMY JIMHEHMHBIX YpPaBHEHUHM II0 VCIOBHIO
3a/laud, HHTEPIIPETUPOBAaTE B COOTBETCTBHU C
KOHTEKCTOM 3aJadui HOHy'—ICH]-ILIﬁ pe3yiabTar.

Koopounamet u zpapuxu. @yuryun

W3obpaxkaTh Ha KOOPUHATHOM TIpsiMOit

TOUKH, COOTBETCTBYIOIIHE 3aJJaHHBIM
KOOpJMHATAM, IY4YHM, OTPE3KH, HHTEPBAILL,
3aIlMChIBATh ~ YMCIIOBBIC — INPOMEXKYTKM  Ha

anreGpamiIecKoOM S3bIKe.

OTMeyaTh B KOOPJMHATHON IITOCKOCTH
TOUKM II0 3aJaHHBIM KOOpJAWMHATAaM, CTPOMTDL
rpauKy JTHHEHHBIX QYHKIMA. CTpOUTh IpaduK
¢dyHkImH y = kx + b.

OmichBaTh ¢ [OMONIBIO  (QYHKIMH
HM3BECTHBIE 3aBUCUMOCTU MEXTY BeTUYUHAMHU (110




CTOMMOCTb, IIPOU3BOUTEIEHOCTh, BpeMsl, 00bEM
paCoTHL

Haxomure  3HaueHUE
3HAUYEHHUIO €€ apI'yMeHTa.

TTonnmats rpadmeckuit criocod
IpefcTaBlIeHu M aHaluM3a  MHQOPMALHH,
U3BIIEKATh M MHTEPIPETAPOBATH HHPOPMAITUIO U3
rpapUKoB pealbHBIX IIPOITECCOB U 3aBUCHMOCTEH.

K kommy ofOyucHus B 8 Kiacce
00y HArOIMHICS TIOTYUUT CIIEIYOHE IIPE/IMETHBIE
PE3YIIbTATHL:

Ywucna 1 BEIYUCTEHAST

Ucnonp3oBaTh HadaIbHBIE NPEJICTABICHUS
0 MHOXeCTBe CHCTBUTENBHBIX UHCET I
CPAaBHEHHS, OKDYIVIEHHS M BBHIUMCIICHUI,
u3o0pakaTh JIEHCTBUTEIBHBIC YHCIIA TOUKAMH Ha
KOOPTAHATHOH TIPSIMOH.

[IpuMeHATE IOHATHE ApUPMETHYECKOIO

OYHKITHM 110

KBaJApaTHOI'®C  KOPHS, HaxXOJUTh KBa/paTHBIC
KOpHH, HCTIONL3YA IIpu HeoOX0TMMOCTH
KaJIbKYILATOPD, BBIITIOJIHATD IIpco 6p2130 BaHMA

BEIPAKEHU, COJIEpKalliX KBaJpaTHBIE KOPHH,
HUCTIONH3Y S CBOMCTBA KOPHEH.

Wcnone30BaTe 3alycu OOJIBIIMX W MAaJlbIX
YUcell € IIOMONIBIO JISCATHYHBIX JpoOed H
crerieHel uncia 10.

Anrefpanveckne BIpaKeHUs

IIpuMeHITs TIOHATHE CTENEHH C IIENBIM

IIOKas3aTclICM, BBIITOJITHATE Hp606p3.30B3.HI/I$I
BLIpa)KeHPIﬁ, COJCpXKAIUX CTCIICHH ¢ IICIIBIM
IIoKas3aTecICM.

BrmonHaTs TOXIACCTBCHHEIC

IIpeo0pa30BaHusl PALMOHANIBHEIX BBIDAKCHIN Ha
OCHOBE TIPaBUII JICHCTBUI HaJi MHOTOYIICHAMU U
anrebpandecKUMH JAPoOsSMHU.

PackmagpiBate KBafpaTHELII TPEXWIEH HA
MHO>KHTEIH.

IIpumensITe TpeoOpa3oBaHUs BHIPAKEHUN
UL pElllCHHS Pa3IMYHEBIX 3a1a4 W3 MaTeMaTHKU,
CMEXHBIX TIPE/METOB, U3 PEallbHON MPAKTHKH.

YpaBHeHHS 1 HepaBeHCTBA

Pemate JIMHEHHEIE, KBaJpaTHBIE
YpaBHEHHMsIT W  pallMOHAIbHBIE  YPaBHEHWSI,
CBOJISIIIMAECH K HUM, CUCTEMBI JIBYX YpaBHEHHH C
IBYMS [IEPEMEHHEBIMU.

IIpoBosuTe TIpOCTEHITIHE HCCIIEOBAHUS
YPaBHEHHH M CUCTEM YPAaBHEHWH, B TOM HHCIIE C
IIpUMEHEHHEM  IpaUYecKHX  IIpeJICTaBICHUH
(ycTaHaBIMBaTh, HMEET JIM YPaBHEHHE WIIH
CHCTEMa YPAaBHEHWMIH peIeHHs, €ClId HMEET, TO

AITOPATMY  Y4eOHBIX  AEHCTBHIT):  CKOPOCTD,
BpEMS,  PAcCTOSIHME,  IleHa,  KOJIMYeCTBO,
CTOMMOCTD, MPOU3BOUTEIBHOCTh, BpeMs, 00hEM
paboTEI.

Haxojurhs  3HaueHue  QYHKUUM 110
3HAYEHHIO €€ apTryMeHTa.

ITormmathb rpadrIecKuii crocod
MpefCTaBICHUI W aHauW3a  UHDOpPMAITUH,

W3BJIEKATh U UHTEPIPETUPOBATL HH(POPMALMIO 3
rpaduKOB peaTbHBIX IMPOTIECCOB U 3aBHCHMOCTEH,

8 KJIACC

Yucna u eptuuciienus

Hcnonn3oBath HayaabHbIE
MpejICTABICHUSI O MHOXKECTBE JeHCTBUTEIHHBIX
yhcel UL CPaBHEHHWS,  OKPYITIEHHS U
BBHIUMCIEHUH,  M300pakaTh  JeHCTBUTENbHBIC
YHCIIa TOUKaM{ Ha KOOPIUHATHOM IIPSIMOM.

[IpuMeHaTs IOHATHE apUPMETHUECKOT0
KBaJIpaTHOTO KOPHS, HaxO0[UTh KBajpaTHBIC
KOpHH,  HCHOIB3YyS  INpU  HEoOXOIUMOCTH
KaJIBKYIISITOD, BBITOJIHATD IpocTeIme
peoOpa3oBaHusl  BBIP@KEHUU,  cOJepKalux
KBaJIpaTHBIC KOPHH, HCIIOJB3YS CBOMCTBA KOPHEH.

Hcnonb30Bath 3armvcy GONBITNX U MAJIBIX
yicel ¢ TOMOIIBIO JIECSTUYHBIX Jpodel u
crerneHeit uncia 10.

Anzebpanueckue eviparcenisn

IIpuMeHATH TIOHITHE CTEIEHU C IIENBIM
IOKa3aTelneM,  BBIIONHATH  IpeoOpa3oBaHuUs
BBIpAXKCHUH, COJEpKal[UX CTEleHH C IIeNbIM
rokasareneM (¢ HCIOJIL30BAHUEM CIIPABOYHOU
uHpOpMAIIHH).

BBOTOTHATE HECIOKHBIE TOXKISCTBESHHEIC
peo0pa3oBaHus palMOHAILHBIX BBIpaKEHUI Ha
OCHOBE TIPaBUJI JIEUCTBUI HaJl MHOTOWIEHAMH U
areOpaniyecKuMHU JPoOIMH.

PackinajieiBaTh KBaJ[paTHBIN TPEXWICH Ha
MHOKHUTEITH.

ITpuMeHsITH TIpeoGpa3oBaHUs BhIpaKEeHUH
JUISL pEeNIeHus pa3lIMUHbIX 3a7ad U3 MaTeMaTHKH,
CMEZKHBIX [IPEAMETOB, U3 PEAIbHOM ITPAKTUKH.

Ypasnenus u nepasencmea

Pemath JIMHEHHBIE, KBaJ[paTHbIE
ypaBHEHUs (C HCIIONB30BAaHUEM CIIPABOYHOM
uHpOpPMAITMK) M  pallMOHATbHBIE —YPaBHEHMS,
CBOLIIMECS K HUM, CUCTEMBL JBYX YPaBHEHUHU C
JIBYMSI TIEPEMEHHBIMH.

IIpoBoauTE TIpOCTEHIIIME HCCIIEIOBAHUS
YpaBHEHUN U CHCTEM YpaBHEHUM, B TOM UHCIE C
[pHMEHEHHEM  rpadUYecKuxX  IIpejCcTaBIeHHA
(ycTaHaBIMBaTh, WMEET JIM YypaBHEHHE WIH
CUCTeMa YPaBHEHHUN peIieHus, eCIH HMeeT, TO
CKONBKO, U IIp.) C OMOPOH Ha alropUT™M y4eOHBIX
JIeHCTBHIA.




CKOJBKO, U IIpoyee).

ITepexomTh OT coBecHOM QOPMYTHPORKU
3aJlaud K e¢ anreOpaniueckod MOJIEIH ¢ IIOMOIIBIO
COCTaBICHUS YpaBHEHUS W CHCTEMBI
ypaBHEHHUH, HHTEPIIPETUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3aJ1a4M ITOJIYUEHHBIH Pe3yibTar.

ITprmensITh CBOMCTBa YHCIIOBBIX
HEPAaBEHCTB [UISI CPaBHEHHUsI, OICHKH, periaTh
JIWHENHBIE HEPaBEHCTBA ¢ OJHOH IIEpeMEHHON U
WX CHCTEMBI, JaBaTh TpadUHecKyiO WIITIOCTPAIHIO

MHOKECTBA PEIICHHI HEepPaBeHCTBA, CHUCTEMEI
HEPABEHCTB.

OyHKIHU

[TorrMaTh 51 HCTIONH30BaTh
(QYHKUMOHAIIBHEIE IIOHSTHS W S3BIK (TEPMHHBL,
CHMBOJIMYECKHE  00O3HAUeHMS),  OIpPEJIEIISTh

sHaueHWe (YHKIMH 10 3HAYEHWIO apryMeHTa,
OIIPEEIIATE CBOUCTBA (HDYHKIIHH 10 €& rpaduKy.
CTpouTh rpaduKu HIIEMEHTAPHBIX
(bYHKIIMI BUIA:
y=kix,y=x2 y=x3y =[x, y = Vx,
OIUCHIBATh CBOMCTBA YMCIOBON (DYHKIMH 110 eé

rpaduky.

K «konmy ofyuenus B 9 Kiacce
O0YHAIOIHMICS IIONYYUT CIeIYIONHeE IIPeIMETHEIE
PE3YIIBTATEL

Yucita 1 BbIMUCTEHUST

CpaBHHMBaTH 51 YIIOPSJIOUUBATh

palMoHAILHbIE H UPPAIIMOHAIBHEIC YKCTIA.

BrmonHsaTs apudMeTHUeckue JICHCTBUS C
pallMOHANLHBIME YMCIIAMM, COYeTas YCTHBIE U
MTUChMEHHBIE TIPUEMBI, BHITIONHATEH BBIUHCIICHHS C
HUPpaIMOHATHHBIMU YHCITAMH.

Haxosuth 3HaueHus! cTelleHed ¢ IIeIBIMU
MoKa3aTelsIMA U KOPHEl, BBIYMCIATH 3HAYCHHS
YHCITOBBIX BBIPAYKECHHH.

OKpyriIsTe  JICHCTBUTENBLHBIE — YHMCIIA,
BBIIOIHATS IPHUKHJIKY Pe3YIbTaTa BBHIMUCIICHHIA,
OIICHKY YHCIOBBIX BBIPAXKCHUIA.

YpaBHeHHsI 1 HepaBeHCTBa

Pemare  ymmHeHHBIE W KBajpaTHBIE
YpaBHEHHSI, YPABHCHUS, CBOJAINHECS K HUM,
TpocTerime podHO-palMOHAIBHbIE YPaBHEHUSL.

Pemate  cucTeMBI  JBYX — JTMHEHMHBIX
YpaBHEHHM C JIBYMsI TICPEMECHHBIMH M CHCTEMBI
JIBYX YpaBHEHHH, B KOTOPBIX OJIHO YpaBHEHHE He
SIBIISICTCS JIMHEHHBIM.

Pemmats TCKCTOBLIC 3aJavuu
anre6pameCKHM crocodoMm C IIOMOITIBIO
COCTaBJICHHUA YpPaBHCHUI HWIIH CHCTEMbI JBYX

YPaBHEHHH C JIBY MSI [ICPEMECHHBIMH.

ITepexoauth oT CJIOBECHOM
($OpMYJIIMPOBKM 3a/laull K e€ anreOpandeckoit
MOJIETTH C TIOMOITILIO COCTABICHHUS YPABHEHUS HITH
CHCTEMBl YpaBHEHWM, WHTEPIPETUPOBATL B
COOTBETCTBHUHY ¢ KOHTEKCTOM 3aJ{auH I10JIy YeHHBIH
pE3YIbTAT.

[IpumeHITH CBOMCTBa YHCTIOBBIX
HEPaBECHCTB JUISI CpPaBHEHWUS, OIIEHKH, peIIarh
TUHEHHBIC HEPaBEeHCTBA ¢ OJHOM IIepeMEeHHONH U
X CHCTEMBI, JlaBaTh rpaduyecKkyio
HJUTIOCTPAITHIO MHOK€ECTBa pereHni
HepaBEHCTBA, CHCTEMbI HEPAaBEHCTB.

Dynuruun

OnepupoBaTh Ha ©0a30BOM  YPOBHE
(YHKIIHOHAIILHBIE TOHSITHS M A3BIK (TCPMHHBI,
CHUMBOJIMYECKHE OCO3HAUCHHS ),  OIIPEJICIISITh
3HaUCHUE (QYHKIMH TIO 3HAYEHUIO apryMeHTa;
OIIPEJIIISITE CBOUCTBA (PYHKIMH 11O €€ TpaduKy.

Crpours  rpadpukyd  3IeMEHTapHBIX

» k
yHkimit Buma , y = x4 y =10,y = +/x y=o
OIKCHIBATH CBOMCTBA UKCIOBOM (DYHKIUM 110 €€

rpaduky (ipu HEOOXO0UMOCTH c
HaIPaBIAIONICH TTOMOTITHIO ).
9 KJIACC
Yucna u estuucnenus
CpaBHUBATH u YIOPSJOUUBATE

parMoHaIbHBIE U UPpAIMOHATBLHBIE YUCIIa.

BrIonHsTs apudMeTHIecKHe AeHCTBUS ¢
PALMOHANBHBIMU YKCIIAMU, COYETasd YCTHBIE U
[MACHEMEHHBIE TIPUEMBI, BBIIOTHATH BEIYHCICHHS C
HUPPAITAOHATHHBIMH YHCITAMH.

HaxomuTh 3HaueHUs cTeleHel ¢ IeTbIMU
MOKa3aTesIMU U KOPHEH, BBIMMCISITH 3HAUCHHS
YHCITOBBIX BBIPA;KEHUM.

OKpyrJIITE  JICHCTBHTEIBHEIE — UMCIIA,
BBHITIONTHATD IPUKUJKY pe3yibTaTa BBIUMCICHUI,
OIEHKY YUCIIOBBIX BHIPAYKEHHHA.

Ypasnenus u nepasencmea

Pemmate  nuHENHHBIE M KBaJpaTHBIC
VPAaBHEHUS, YPaBHEHUS, CBOJSIIMECS K HHM,
IIpocTeltve TpoOHO-palioHaIbHBIE YPaBHEHHS.

Pemarte Ipocrefiiiiue CUCTEMBI  JBYX
TMTUHEHHBIX VPABHEHUI ¢ ABYMS IIEPEMEHHBIMUH U
CHCTEMBI JIBYX YPaBHEHHI, B KOTOPBIX OJIHO
ypaBHEHUE He  sBIETCS  JIMHEUMHBIM (110
BU3YaIIbHOM orope).

Pemate nipocTeiiiie TEKCTOBLIE 3aj[aud
anre0pandeckuM  CIIOCO0OM € IIOMOIIBIO
COCTABIICHUS ypaBHEHUS WIM CHUCTEMBI JIBYX
ypaBHEHUH ¢ IBYMS ITePeMEHHBIMU.

IIpoBoauThs mpOCTEHIIIME HCCIEIOBAHUS
YPAaBHEHUN U CUCTEM YPaBHEHUI, B TOM UMCIIE C
[PHMEHEHHEM  TIpaMYECKUX  IIpEICTaBICHHMN
(ycTaHaBIUBaTh, HMEET IIH ypaBHEHHE WIHU




[TpoBomTh TIpOCTEHIIIHE WCCIIC/IOBAHHUS
ypaBHEHHMH M CHUCTeM YpaBHEHWI, B TOM YHCIE C
IIPUMEHEHHEM — I'padHUecKUX  IIpeicTaBlIeHuU
(ycTaHaBIMBaTh, WMeeT JIH YypaBHEHHWE WIH
CHCTeMa YpaBHEHUH pelieHus, ecl UMeeT, TO
CKOJIBKO, U IIpoYee).

Permath JTMHEHHBIE HEpPaBEHCTBA,
KBaJIpaTHBIe HepaBeHCTBa, U300pakaTh pelieHue
HEPABEHCTB HA UYWCIIOBOH IIPAMOI, 3aIlCHIBATDH
peTeHHe ¢ TIOMOIIBIO CHMBOIIOB.

PemaTh cucTeMBbl TUHEHHBIX HEpPaBEHCTB,
CHCTEMBl HEPABEHCTB, BKIIIOYAIOIIME KBaJpaTHOE
HEPaBEHCTBO, W300pakaTh pEIICHHE CUCTEMBI
HEpaBEHCTB HAa HYMCIOBOM TPAMOM, 3aIMCHIBATH
PELIEHHE ¢ IIOMOILBIO CUMBOIIOB.

Hcnions30BaTh HEpaBEHCTBA IPU PEIICHUN

PasiIiIHbIX 3aJ1ad.

OYHKITAN
PacniosHasarts dYHKIHH W3YYEHHBIX
BH/IOB. IToxa3zbiBaTh cxXxeMaTHUYeCKHd

pacIolokeHWe Ha KOOPJMHATHOM IDIOCKOCTU
rpadukoB QyHKIMN BHJa: ¥y = kx, y =kx + b, y =
kx,y=ax2 +bx +¢,y=x3, y=Vx, y = |x[. B
3a8BUCHUMOCTH OT 3HA4€HHH KO3 QHUITUEHTOB,
OTIHCHIBATH CBOHCTRA (DYHKIH.

Crpours u H300paxaTh CXEeMaTHYECKU
rpaduKH KBaJpaTHUHBIX (YHKIIMH, OIMCHIBATH

CBOMCTBA KBaJpaTHMYHBIX (QVHKIMM [0 HX
rpadukam.

PacmosnaBate KBajpaTHHHYIO (PYHKITHIO
1o dopmyie, IIPHUBOIUTH IIPUMEPHI

KBa[PATUUHBIX (YHKIMH W3 pealbHOH >KU3HH,
(DUBHKH, TECOMETPHH.

YucioBble  MOCTEI0BATEILHOCTH |
pOorpeccun

PacriozHaBats apupMETHIECKYIO H
TEOMETPUYECKYI0  [IPOIPECCMU  IIPU  Pa3HBIX
crrocodax 3aJanmd.

BrmonsasaTs BBIUUCIICHUS c
UCIIOTIb30BaHUEM bopmyn n-ro yieHa
apuPMETHUCCKOM u TEOMETPUUECKOH

IIPOTPECCHI, CYMMBI TICPBBIX N WICHOB.

H300paxaTe WIEHHl IMOCIEA0BATENEHOCTH
TOYKaMU Ha KOODPIUHATHOM INIOCKOCTH.

Pematp 3aj1aum, cBsI3aHHBIE ¢ YHCIIOBBIMH
TIOCIIEZIOBATENBHOCTIMH, B TOM YHCIIE 3aJaud U3
pealibHOU KU3HU (c HCIIOIh30BaHUEM
KaJIbKYJSITOPa, I (POBBIX TEXHOIOTHIA).

CHCTEMA YPaBHEHHM peIeHMs, €clld HMEET, TO
CKOJIBKO, U TIP. ).

Permath JTHHEHHbIS HEPaBEHCTRA,
KBaJIpaTHBIE HEpaBEHCTBA, M300paxkaTh perieHue
HEpPaBEHCTB Ha YMCIOBON IIPIMOM, 3aIlChIBATDH
pEINeHHE ¢ TIOMOIIBIO CUMBOJIOB.

Pemate cuctemMpl IMHEHHBIX HEPABEHCTBR,
CUCTEMbl HEPABEHCTB, BKITIOYAIOIIME KBAJPATHOES
HEpaBeHCTBO, H300paxaTh peEIIeHue CHCTEMBI
HEPAaBECHCTB Ha YHCIOBOM TIPSIMO, 3aIMCHIBATH
PEIIEHHE C TIOMOIIBIO CUMBOJIOB.

Hcnomnn3oBaTh HepaReHCTBa
peIeHNH PazTHIHbIX 3a]1a.

Dynxuun

PacriosHaBath  QYHKIIME — H3YYCHHBIX
BH/IOB. [Toka3spBaTh CXEMATHIECKU
pacrmonoxkeHre Ha KOOPIUHATHON IUTOCKOCTH
rpapukoB QyHKIMH BUga: y = kx, y=kx + b, , vy =

pu

K
ax> + bx +c,y=x>,y = Jx,y= ~ B 3aBHCHMOCTH

oT 3HaueHM# ko3¢ PHIEEHTOB,
cBoiicTBa (DYHKITHI.

Ctpouts ¥ u300pakaTh CXEMaTHYECKH
rpaQUKU  KBaJpaTHUHBIX (YHKIME, OTMCHIBATH
CBOMCTBA KBQJIPATUUHBIX QYHKIMHA 10 UX
rpadukam.

Pacro3HaBaTh KBaJpaTHUHYIO (HYHKIHIO
1100) bopmyie, TIPUBO AT TIPUMEPHI
KBaJIpaTUMHBIX (DYHKIMH U3 pealbHOM SKU3HH,
(OU3HKH, TEOMETPHH.

Apugpmemnueckan u zeomempuuecxas

OIIMCBhIBAThH

npocpeccui
PacniosnaBsate apu(PMETHUIECKYTO "
TEOMETPUYECKYIO  TIPOTPECCHM  IpH  Pa3HBbIX
criocobax 3aJJaHusl.
BrmomHaTs BBIUHCIICHUS C
HCIIOJIB30BAHHEM dbopmyn n-ro WieHa
apupMeTHUeCKOH 51 reoMeTpUYecKon

IIPOTPECCHI, CYMMBI IIEPBBIX # WIEHOB (C OIIOPOit
Ha CIIPaBOYHYIO HHPOPMALIHIO ).

Permrath 3ajaum, CBSI3aHHBIE ¢ YHCIOBBIMU
[IOCIIEIOBATEIBHOCTSAMA, B TOM YHCIIE 3aJla4d U3
peanbHOU JKHA3HA (c HCITONL30BaHHEM
KQIBKYIISITOPa, TU(PPOBHIX TEXHOIOTHI).







TEMATHYECKOE IIVTAHUPOBAHUE
7 KJIACC

HanmenoBanue pasaesioB 1 TemM
NMPOrp AMMBI

Ne n/n

Uucaa B BRIMUCICHHA. PAITHOHAIBHBIC
qHCIA

AnrebpanyecKHe BBIPAKCHHSA
YpaBHEHH U HEPABEHCTBA
Koopaunats! u rpaduxu. OyHKimm

[ToBrOpeHue 1 00001IEHHE

OBIIEE KOJIMYECTBO YACOB T10 TTPOTPAMME

Koan4gecTBo yacosn

Bceero

25

27

20

24

102

Konrpo/bubie
padoThI

pakrnueckue
padoThI

JJIeKTPOHHBIE
(mdposbie)
o0pa3oBarejibHbIC

pecypchI

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

budommoteka [IOK
https://m.edsoo.ru/7f415b90

bubmmoteka [TOK
https://m.edsoo.ru/7f415H90

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

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




8 KVIACC

Ne n/u

10

OBLLEE KOJJMYECTBO YACOB T10 TTPOTPAMME

HanmeHnoBanme pasjaesioB U TeM
MPOrpaMmbI

Uucna u BeruucacHusA. KBaapaTHbie KOPHH

Yucnaa 1 BeraucicHusa, CTEIEHD C LEIBIM
MOKA3aTCIIEM

AnreOpanyeCcKHe BHIPAKCHHS.
Ksagpatusrii TpéxuneH

AnreOpanyecKHe BhIPAYKSHHA.
AnreOpanueckas 1poOb

YpasHeHuA 1 HepaBeHCTBA. KBagparHsie
YPaBHCHUA

YpaBueHHA 1 HEpaBeHCTBA. CHCTEMBI
YPaBHCHHHI

YpasHeHus 1 HepaBeHCTBA. HepaBeHCTBA
OyHk1mU. OCHOBHbIEC IOHATHS
OyHkumy. Uucaossie (pyHKIHA

[ToBTOpeHuE U 0000IICHHE

KommaecTro uacos

Bcero

15

15

15

13

12

102

Kourpo/bHbie
padoTbI

pakTnueckue
padoThbI

JAeKTPOHHBIE
(mmdpposbie)
o0pa3oBaTeJIbHbIC

pecypesI

bubmioreka LIOK
https://m.edsoo.ru/7f417afg

Bubmoreka LIOK
https://m.edsoo.ru/7f417af8

bubmioreka LIOK
https://m.edsoo.ru/7f417af8

bubmoreka LIOK
https://m.edsoo.ru/7f417af8

Budomorteka [IOK
https://m.edsoo.ru/7f417af8

Bubmmoreka [TOK
https://m.edsoo.ru/7f417afg
BbudommoTteka [IOK
https://m.edsoo.ru/7f417af8

Bbudommoteka [IOK
hittps://m.edsoo.ru/7f417af8

BubmmoTteka [TOK
https://m.edsoo.ru/7f417af8

Bubmroreka LIOK
https://m.edsoo.ru/7f417afg




9 KJIACC

Ne n/n1

OBLIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

HaumenoBanme pas3ae/ioB v TeM
NPOrpaMMbI

Yucaa v BMUCICHHS, JICHCTBHTCIBHBIC
YuCIa

YpaBHEHUA M HEPABECHCTBA. Y PABHCHUA C
OJHOM MEPEMEHHOM

YpaBHenus u HepaBeHCTBA. CHCTEMBI
YPaBHEHUI

VYpasHeHus u HepaBeHCcTBA. HepaBeHcTBA
OyHKIHA

UHCI0BBIC MOCACI0OBATCILHOCTH

[MoBTOopeHHE, 000OMCHHIE, CHCTEMATH3AIHS

3HAHHUI

KoanuecTBo yacos

Beero padoTnI
9
14 1
14 1
16 1
16 1
15 1
18 1
102 6

Konrpoasusie  Ipaxkruueckue

JJICKTPOHHBIC
(mudporbie)
o0pasoBaTeILHbIC

pecypesni

bubmuoreka [TOK
https://m.edsoo.ru/7f419d08

bubamoreka LIOK
https://m.edsoo.ru/7f419d08

bubamoreka LIOK
https://m.edsoo.ru/7f419d08

bubamoreka LIOK
https://m.edsoo.ru/7f419d08

bubamoreka LIOK
https://m.edsoo.ru/7f419d08

bubamoreka LIOK
https://m.edsoo.ru/7f419d08

bubamoreka LIOK
https://m.edsoo.ru/7f419d08
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