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[losscHuTEnBbHAA 3alIMCKa

Anrebpa SBISICTCSI OTHAM U3 OTIOPHBIX KYPCOB OCHOBHOTO OOIIETO 00pa30oBaHU:
OHa 00ECIeUMBaeT M3y4YCHUE APYTHX IJUCHUIUIMH, KaK €CTECTBEHHOHAYYHOIrO, TaK W
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOMMO JIs MPOJA0KEHHS] 00pa30BaHus U B
MOBCEAHEBHON Ku3HMU. Pa3BuThe y 0OyYalolMXCs HAY4YHBIX TMPEJICTABICHUN O
MPOUCXOXKJEHUN W CYIIHOCTU aire0pandeckux aOCTpakiuii, crnocode OTpakeHUs
MaTEMaTUYECKON HAyKOW SBJICHUH M MPOLECCOB B MPHUPOAE M OOIIECTBE, POJIH
MaTeMaTUYeCKOT0 MOJICTUPOBAHNS B HAYYHOM IMO3HAHWH M B MPAKTHUKE CIIOCOOCTBYET
(bOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PECHHS W KAYECTB MBIITUICHHSI, HEOOXOMUMBIX IS
ajanTalud B COBpeMEHHOM HUppoBOoM obIiecTBe. M3yuenune anreOpsl oOecrieunBaeT
pa3BUTUE yMEHUsA HaAOII0JaTh, CpaBHUBAaTh, HAXOIAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOM
JEUCTBUA ¥ BBIBOABI, (opMynupoBaTh yTBepxkaAceHHs. (OcBoeHHE Kypca aireOpbl
o0ecreuynBaeT pa3BUTHE JIOTMUECKOTO MBINLIEHUS OOY4YaloIIMXCsA: OHU HMCIOJIb3YIOT
JNEAYKTUBHBIE W WHAYKTUBHBIC PACCYXXICHHUSA, OOOOIICHHNE ¥ KOHKPETU3AIHIO,
abcTparupoBanue 1 aHanoruto. O0yuyeHue anredpe rnpeanoiaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOSITENIbHON JIESITEIbHOCTH OOYYarOUIUXCsl, O3TOMY CAMOCTOSITEIbHOE PEIICHUE
3a/1a4 SIBJISIETCS peaiu3alue 1eaTeIbHOCTHOTO PUHITUIIA 00yUeHHUS.

B crpykType mporpamMmbl yueOHOTO Kypca «Anredpa» uisi OCHOBHOTO OOIIETO
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIHHO-METOANYECKUE JIMHUU:
«Yucna u BBIYUCICHUS Y, « AITeOpanyeCcKue BRIPAKEHUSD, « Y paBHEHUS U HEPABEHCTBAY,
«Dynkuun». Kaxnas U3 3TUX coAepKaTebHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha
MIPOTSDKCHUH TPEX JIET M3yUEHUs Kypca, B3aUMOJCHCTBYS C IPYTUMHU €ro JIWHUSIMH. B
X0JI€ M3YUYCHHs] Y4eOHOro Kypca oOydYarolmuMcCsi IPUXOIUTCS JJIOTUUECKU PACCyKIaTh,
HCITOJIh30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK. B CBSA3M ¢ 3TUM B NpPOTpaMMy
y4e0HOTO Kypca «AJredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, TIPEICTABIICHHbBIE
BO BCEX OCHOBHBIX pa3liefiax MaTeMaTHYECKOTO OOpa30BaHUS M CIIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYarOIIMMUCS OCHOB YHHBEPCAIHHOTO MATEMAaTHYECKOTO  S3BIKA.
ConeprxaTenbHON U CTPYKTYPHOU 0COOCHHOCTBIO YYEOHOTO Kypca «Anredpay sSBIIeTCS
€r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue JTMHUU «Yucaa U BBIYUCICHUS» CIYKUT OCHOBOM JIJIA TaJIbHEUIIIETO
U3YUYEHUs] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYAIOIIUXCS JIOTHYECKOIO
MBINIUICHUS, (OPMHUPOBAHUIO yMEHHUS TOJb30BATHCS  AJTOPUTMaMHU, a TaKXKe
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIMUMBIX JIJIsi MOBCEIHEBHOW KU3HU.
Pa3BuTre moHATHS O YHCIE HA YPOBHE OCHOBHOTO OOIIEro OoOpa30BaHUS CBSI3aHO C
palMOHANBPHBIMA U HUPPAMOHATLHBIMU YUCIIaMH, (OPMUPOBAHUEM TPEACTABICHUA O
JEHUCTBUTEIHLHOM YKCIe. 3aBepUICHUE OCBOCHUS YUCIOBOW JTMHUU OTHECEHO K CpEeIHEMY
00111eMy 00pa30BaHMUIO.

CopnepskaHue IByX anreOpandeckux JIMHUM — «AJreOpanyeckue BhIPAKEHUSD U
«YpaBHEHHS W HEPABEHCTBA» CHOCOOCTBYET (OPMHUPOBAHHUIO Yy OOYyJaronIuxcs
MaTeMaTU4YeCKOro anmapara, He0OX0IUMOTO JJIsl PEIICHUS 33]1a4 MaTEMaTUKH, CMEXHBIX



OpPEeIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOro oOUIETO
oOpa3oBaHus y4eOHBIN MaTepHas TPYNNUPYETCS BOKPYT PallMOHAIBHBIX BBIPAXKCHHI.
Anrebpa JEeMOHCTPUpPYET 3HAUCHME MAaTEMaTUKU KaK fA3blKa I TOCTPOCHHUS
MaTeMaTHUYECKUX MOJIEJIEN, OTIMCAHMS IPOLIECCOB U SBJICHHI peanbHOro Mupa. B 3amaun
oOydeHus anredpe BXOAST TakxKe JajdbHelIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIIJICHUS,
HE0OXOIUMOIr0, B YAaCTHOCTH, MJII OCBOCHHS Kypca HWHGOPMATHKW, M OBJIAJCHUE
HaBbIKAMM  JIEIYKTUBHBIX paccyxaeHuil. I[IpeoOpasoBanue CUMBOJBHBIX (HopM
CIIOCOOCTBYET  pa3BUTUIO BOOOpa)K€HHUS, CIIOCOOHOCTEH K MaTeMaTUYECKOMY
TBOPYECTBY.

Conepxanve (yHKIIMOHATBHO-Tpa)UUECKOW JTUHUU HAIEJICHO Ha TMOJIy4YeHHUE
OoOy4aronMMuUCs 3HAHUM O (PYHKUMAX KaK BaKHEHIIeH MaTeMaTH4eCKOW MOAENH IS
ONMCAHUSI W HCCIEAOBaHUS Pa3HOOOpa3HbIX NPOLECCOB M SIBJICHUH B NPUPONE H
oOuiectBe. M3yueHune marepuasa ciocoOCTBYET Pa3BUTHIO Y OOy4arolUXcs YMEHHUS
UCII0JIB30BATh PA3JIMYHBIE BBIPA3UTEIIBHBIC CPEICTBA SI3bIKA MATEMATUKHU — CJIOBECHBIE,
CUMBOJIMYECKUE, rpapuecKre, BHOCUT BKJIaa B OPMUPOBAHUE IPEACTABICHUN O pPOJIU
MaTE€MAaTHUKHU B Pa3BUTUU LUBWIN3ALNHA U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7-9 Kjaccax u3ydaercs y4eOHbI Kype «Anredpay,
KOTOpPBI BKJIIOYAET CJEAYIOIIME OCHOBHBIE pasfeibl coiepxkanus: «Yucina u
BBIYMCIICHUS», «ANreOpandeckue BBIPAKEHUSD», «YPaBHEHUS M HEPABEHCTBAY,
«DYHKIUW.

Ha uzydenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102
yaca (3 yaca B Hezieno), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9 knacce — 102 gaca
(3 gaca B HezeMIO).



Coneprxanue yueOHOTo mpeaMeTa

1. TloBTOpeHue.

2. Bwipaxenus, ToXIecTBa, ypaBHCHUs. UWCIOBBIC BBIPAXKEHUS C TIEPEMECHHBIMH.
[Ipocreiimine npeoOpa3oBaHUs BBIPAXKECHHI. YpaBHEHHE, KOPEHb YpaBHEHUS.
JInHerHOEe ypaBHEHHE C OTHOM NIEPEMEHHOM. PellleHre TEKCTOBBIX 3a1a4 METO0M
COCTABJICHHSI YPABHEHUM.

Lenb: cucreMaTu3upoBaTh U OOOOIIUTH CBEICHUS O MPEOOPA30BAHMSIX aNTreOpanuecKux
BBIPKCHUH U PEIIEHUU YPABHEHUH C OJTHOM TIEPEMEHHOM.

[lepBas Tema Kypca 7 Kjacca SIBISIETCS CBS3YIOIIMM 3BEHOM MEKIY KypcoM
MaTEeMaTUKU 5—6 KJIacCOB U KypcoM anreOpnl. B Hell 3aKperisitoTCsl BHIYMCIUTENbHBIC
HABBIKU, CHCTEMATH3UPYIOTCS K 00001IaI0TCS CBEACHUS O MTPeoOpa30BaHUSIX BBIPAKEHUN
U PEIICHUU YPABHEHHUI.

Haxoxnenue 3HaueHui YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUHN AT BO3MOXKHOCTh
MOBTOPUTH ¢ OOYUYAIOIIMMHUCS MIpaBuja ACHCTBUN ¢ pallUOHATBHBIMUA YUCIAMU. Y MEHHUSI
BBINIOJIHATh apumMeThyeckue ACHUCTBHUS C PANMOHAIBHBIMU YHCJIAMU  SIBIISIFOTCA
OMOPHBIMHU 7151 BCEro Kypca anreOpsl. CiiefyeT BbISICHUTD, HACKOJIBKO MPOYHO OBJIAIETU
MMH y4aluyecs, U B clydyae HEOOXOJMMOCTH OpraHM30BaTh MOBTOPEHUE C IIEJIBIO
JUKBUJAIMA  BBISIBICHHBIX MPOOENOB. Pa3BUTHIO HABBIKOB BBIYUCICHUN JIOJHKHO
YAEHATBCA CEPbE3HOEC BHUMAHHE W B JAJIBHEMIIEM IPU M3YYECHHM JIPYTHX TEM Kypca
anreOphl.

B cBA3M ¢ paccMOTpeHMEM BOIPOCA O CPABHEHUU 3HAYEHUW BBIPAKECHUU
paCIIMPSIOTCS CBEICHUS O HEPABEHCTBAX: BBOJATCS 3HAKUA U <, NACTCS IOHSITHE O
JIBOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpenun mnpeoOpa3oBaHUil BhIpAKEHHM (HOPMaATbHO-OTIEPATUBHBIC
YMEHMSI OCTAKOTCS HAa TOM € YPOBHE, ydalluecs MOJHUMAIOTCS HA HOBYIO CTYIIEHb B
OBJIAJICHUM TEOpUEH. BBOAATCA TIOHATUSA «TOXKIECTBEHHO PABHBIC BBIPAXKCHUNY,
«TOXIECTBO», «TOXKJIECTBEHHOE MPEe0Opa3oBaHUE BHIPAKECHUID, COACPKAHUE KOTOPHIX
OyIeT MOCTOSSHHO pacKpbIBAThCS W YIUIYONSThCS NPHU H3YYEHUM MpeoOpa3oBaHUM
paznuyHbIX  anreOpandeckux  BbelpaxkeHud.  IlomuepkuBaercs, 4YTO  OCHOBY
TOJICCTBEHHBIX MTPe0oOpa30BaHUN COCTABIISIIOT CBOMCTBA JEHCTBUI HAJ YMCIIAMHU.

YcunuBaeTcss poiab TEOPETUUYECKUX CBEACHUN MPU PACCMOTPEHUU ypaBHeHHM. C
1eJIbI0 00€CTIeUeHNsI OCO3HAHHOTO BOCHPUSITHS O0YyYaIOMIMMUCS aJITOPUTMOB PEIICHUS
YPAaBHEHH BBOJWUTCS BCIIOMOTaTEIbHOE IIOHATHE PABHOCWIBHOCTH YpPABHEHH,
bopMynHpYIOTCSI W Pa3bACHSAIOTCS HAa  KOHKPETHBIX  NPUMEpax  CBOWCTBA
PAaBHOCWJIBHOCTH. [laeTcs INMOHATHE JIMHEWHOTO YPaBHEHMSA M HCCIENYETCS BOIPOC O
4HuClie ero KopHel. B cucreme ympaxkHeHHl 0co00€ BHHUMaHHUE YICISIETCS PEIICHUIO
ypaBHEHHIH BHma ax=bmpu pasauunbix 3HadeHusix a u b. IIpomommkaercs padora 1o
dbopMupoBaHHIO y OOy4YaIOMMXCS YMEHHUS HCIOJIB30BaTh amnmapar YpaBHCHUN Kak
CPEACTBO Ul PELICHUSI TEKCTOBBIX 3a/1a4. Y POBEHb CJIOKHOCTH 3a1a4 3/1€Chb OCTAECTCS
TaKUM K€, Kak B 6 Kjiacce.

CratucTuyeckne XapaKTEPUCTUKH.

O3HakomIIeHHE 00YYaIOIIUXCSl C MPOCTEHIIIMMHU CTATUCTUYECKUMU XapaKTePUCTUKAMM:
CpeIHUM apuPMETUYECKUM, MOJOW, MEIMaHOH, pa3MaxoM. YUalluecs OJKHBI YMETh
N0JIb30BATh 3TH XAPAKTEPUCTUKH JJI1 AaHAJIN3A PSAa JAaHHBIX B HECJIOKHBIX CUTYAIUsIX.

3. ®ynknuu. OyHKIUS, 00JacTh onpeaeneHus (yHKIUU. BbruucieHue 3HaYeHUN
bynkiuu no gopmyne. I'paduk dynkiuu. [IpsMas nponopruoHaIBHOCTh U €€
rpaduk. Jluneitnas Qpynkuus u e€ rpaux.



Lenp: 03HAKOMUTH OOYYAIOMIMXCS C BAXKHEHIIMMHU (DYHKIIMOHAJIbHBIMU TIOHSITUSIMU U C
rpadukamMu NpsIMO MPOMOPLUOHATIBHOCTH U JIMHEWHON (PyHKIIMU OOIIET0 BUAA.

JlanHast Tema SIBIISIETCS] HAYaJIbHBIM TarlOM B CUCTEMAaTHUECKOH (DyHKIIMOHAIBHOM
MOJITOTOBKE 00YYarOMUXCs. 37e€Ch BBOAATCS TaKWe MOHATHUS, KaK (DYHKIUS, apTyMEHT,
obOnacte ompeneneHuss GyHkuM, Tpaduk QyHkuun. DyHKIUS TpaKTyeTcs Kak
3aBUCHUMOCTB OJTHOW IIEPEMEHHOM OT IPYTOM.

VYyammecs moay4arT MepBoe MpeACcTaBlIeHUEe O crocobax 3agaHus GyHKuu. B
JAHHOM TeMe HaurHaeTcs paboTa 1o GOpMUPOBAHUIO Y OOYUAIOIIMXCSI YMEHUN HAXOIUTh
no opmyse 3HaueHrne GyHKIHUU MO U3BECTHOMY 3HAUYEHHMIO ApTYMEHTA, BBITIOJHATD TY
ke 3a7ady no rpaduky U pemarb 1o rpapuky oOpaTHyio 3agady. DyHKIMOHAIbHBIE
MOHATHUS TMOJYYalOT CBOI KOHKPETHU3AIUIO MPU U3YYCHHH JIMHEHMHOW (PYHKIUU U €e
YaCTHOTO BHJIa — MPSAMON MPONOPUUOHATBHOCTU. Y MEHUSI CTPOUTH U YUTATh TpadUuKu
TUX (PYHKUMHA IIMPOKO HUCIONB3YIOTCA KaKk B CaMOM Kypce ajreOphl, Tak U B Kypcax
reoMeTpUd M (PU3HUKHU. Ydaluecs: JOJKHbI IOHUMAaTh, KaK BIUSET 3HaK Kod(puiueHTa
Ha PAcMoJIOKEHHE B KOOPAMHATHON IJIOCKOCTH rpaduka QyHKIuU y=KX, rae k>0, kak
3aBHCUT OT 3HAYCHUH K W D B3auMHOE pacroiiokeHue rpadukoB ABYX (YHKIHN BUAA
y=Kx+D.

®opMupoBaHue  BceX  (PYHKIIMOHAJIBHBIX  MOHATMM M BBIpA0OTKa
COOTBETCTBYIOIIMX  HABBIKOB, a TakK€ M3YYEHHE KOHKPETHBIX  (DYyHKIHMIA
CONPOBOXKIAIOTCS PACCMOTPEHHEM TPUMEPOB pEaJbHBIX 3aBUCHUMOCTEH MEXIy
BEJIMUYMHAMH, YTO CIOCOOCTBYET YCHUJICHUIO IPHUKIAJHON HANpaBICHHOCTH Kypca
anreOphl.

4. CreneHb C HaTypaJibHbIM NoKa3aTesneM. CTeneHb C HaTypaJlbHbIM MOKa3aTeleM U
ee ceoiictBa. OnHouneH. OyHKIMU y=X2, y=XU UX rpaduKu.
Lenb: BeIpabOTaTh YMEHHUE BBIOJIHATH AEUCTBHSI HaJl CTETICHAMHU C HATYpaJbHBIMU
NOKAa3aTeJIIMH.

B nmaHHOM Teme maercs OnpelesieHHE CTENEHU C HaTypallbHbIM IOKas3areieMm. B
Kypce MaTeMaTUKH 6 Kjacca ydaliuecs y»K€ BCTPEYaluCh C MPUMEpPaMU BO3BEACHUS
yHCcell B CTEIIEHb. B CBA3M C BBIYMCIIEHUMEM 3HAUYEHUI CTEIIEHW B 7 KJacce IaeTcs
MPEACTABICHUE O HAXOXKACHUHN 3HAYEHUI CTENIEHH C MOMOIIbIO KaJbKYJISATOPA;

PaccmaTpuBaroTcst CBOMCTBA CTENEHU C HATypaJbHBIM IMOKa3zaTeneM: Ha nmpumepe
nokazaTenbeTBa cBoicTB a™ -a" = a™™"; a™ :a" =a™", roe m>n; (a™)" =a™"; (ab)™ =a™b"™
yyalquecs  BIEPBbIE  3HAKOMATCS C  JIOKA3aTelIbCTBAMHU, IMPOBOAMMBIMH  Ha
anreOpanyeckoM Marepuane. YKa3zaHHble CBOWCTBAa CTENEHUM C HATypaJbHBIM
[IOKa3aTeJIeM HaxoIAT IMPUMEHEHHWE IpPH YMHOXXEHUM OJHOYJIEHOB M BO3BEIACHUU
OJIHOYWJICHOB B CTEIIEHb.

[Ipn HaxoXACHUM 3HAYEHUW BBIPAKCHUM COJEPXKAIIUX CTENEHU, 0C000e
BHUMAaHUE ClIeZlyeT OOpaTUTh Ha MOPSA0K JEHCTBHIA.

Paccmorpenre (QyHKIME y=Xx°, y=X°MO3BOJSAET MNPOJOKATH paboTy 110
GbopMHUpPOBAaHMIO YMEHUW CTPOUTh W 4YHTaTh rpaduku (QyHkruil. BaxHo 00patuTh
BHUMAaHHE OOYYaIOIIUXCS Ha 0COOEHHOCTH rpaduka QYHKIHMH y=XTrpadHK IIPOXOIMUT
yepe3 Hayallo KoopauHaT, och Oy SBISIETCS €0 0ChI0 CUMMETPUH, TpaduK pacronoKeH
B BEPXHEU MOJYIIOCKOCTH.

VMeHue cTpouTh rpaduku GYHKIMHA y=X?M y=X HCIIOIb3yeTCs 71 03HAKOMIICHHS
oOyyJaronuxcsi ¢ rpagu4ecKuM CrocoOOM pellIeHUs YPaBHEHUH.

5. Muorounensl. MHorouseH. CinoskeHue, BBIMUTAHUE U YMHOKEHHE MHOTOYJICHOB.

Pa3noxeHnne MHOrOWIEHOB HA MHOXKHUTEIIH.



Ilenp: BBIpaOOTATH yMEHHE BBIMOJNHATH CJIOXKEHUE, BBIYUTAHHE, YMHOXKEHHUE
MHOTOYWICHOB U Pa3JI0KEHHE MHOTOUJICHOB HA MHOKUTEIIH.

Jlannass Tema wrpaeT (PyHIAaMEHTaIbHYIO pOJb B (POPMUPOBAHUU YMCHHS
BBITIOJIHATh ~ TOXKIECTBEHHBIE  MpeoOpa3oBaHUS  alreOpandecKuX  BBIPAKEHUH.
dopMupyembie 37eCh (POpMaTbLHO-ONEPATUBHBIE YMEHUS SIBIISIOTCS OMOPHBIMHU TIPHU
W3YYCHUW JEUCTBUA C PpAIMOHAIBHBIMH APOOSMH, KOPHSMH, CTCICHSIMH C
paIrMOHAIBHBIMU TTOKA3aTEIISIMH.

W3ydyeHne TeMbl HaYMHAETCS C BBEJCHUS TOHATHHA MHOTOYJICHA, CTaHAapTHOTO
BUJa MHOTOWIEHA, CTENeHH MHOrodjieHa. OCHOBHOE MECTO B ITOW TeME 3aHUMAIOT
QITOPUTMBI JACUCTBUNA C MHOTOWICHAMH — CJIOKEHUE, BBIYMTAHUE W YMHOXCHHE.
VYyamuecss TOJDKHBI MMOHUMATh, YTO CYMMY, Pa3HOCTh, MPOU3BEICHHEC MHOTOWICHOB
BCEr/la MOXKHO IMPEJACTaBUTh B BHUJE MHOTOUJIeHA. JIeHCTBUS CIIOKEHUS, BEIYUTAHUS U
YMHOKE€HHUSI MHOTOYJICHOB BBICTYNAIOT KAaK COCTaBHOM KOMIIOHEHT B 3aJlaHUAX Ha
npeoOpa3oBaHus 1eIbIX BbIpakeHud. [loaToMy HerenecooOpa3HO TEPEeXOAUTh K
KOMOWHHPOBAaHHBIM 33JaHUSAM MIPEXK]IC, YeM YCBOSHBI OCHOBHBIE aJITOPUTMEI.

Cepbe3Hoe BHHMaHHE B STOW TeMe YAENSETCS Pa3IoKEHHI0O MHOTOUYJICHOB Ha
MHOXHUTEIIA C TOMOIIBIO BBIHECEHUS 3a CKOOKH OOIIEr0 MHOXKHTENS M C ITOMOIIBIO
rpynmupoBKd. COOTBETCTBYIOIIHME MPE0Opa30BaHMs HAXOAAT IIUPOKOE MPUMEHEHHE KaK
B Kypce 7 Kiacca, TaKk M B IMOCIEAYIOIUX KypcaX, OCOOCHHO B JEWUCTBUAX C
paIrMOHAIBHBIMU JPOOSMHU.

B nmanHOW TeMe ydJammecss BCTpPEYAIOTCS C MPUMEpPaMU HCIIOJIb30BaHUS
paccMaTpuBaeMbIX MpeoOpa3oBaHUM NP PEIICHUH Pa3HOOOPA3HBIX 3a/1a4, B YACTHOCTHU
Y PEIICHUH YPAaBHEHU. ITO TO3BOJISIET B XOJI€ MU3YUYEHUS TEMbI MPOAOIKUTH paboTy
no (GopMUPOBAHUIO YMEHHs peliaTh YpaBHEHHUS, a TaKXe peniaTh 3aJa4dl METOIOM
COCTAaBJICHUsI YPABHEHUHM. B 4yucio ynpaxHeHUN BKIIFOYAKOTCS HECJIOXKHBIE 3a/1aHUs Ha
JI0Ka3aTeIbCTBO TOXK/IECTBA.

6. dopMyIbl COKpaIeHHOro yMHoxeHus. @opmyinsl (a - b )(a +b ) = a? - b?, (a = b)?
=a%+2ab+b? (a+b)®=a+3a%h+3ab?+ Db, (axb)@® T ab+Dbd)=ad+Dbd
[Ipumenenne ¢GoOpMya COKpamEHHOTO YMHOXEHHUS B  TIPEOOpa30BaHUAX
BBIPAKEHU.

Ilens: BBIpabOTaTh yMEHHE MPUMEHATH (OPMYJIBI COKPAIICHHOTO YMHOXKEHUS B
peo0pa3oBaHUAX IEIBIX BEIPAKCHU B MHOTOWICHBI M B Pa3jI0KEHUH MHOTOUYJICHOB Ha
MHOKHUTEIIH.

B nmanno#t Teme mpopjomxkaeTcss paboTta mo (GOPMUPOBAHHIO y OOYUYAIOIMIUXCS YMEHUS
BBITIOJIHATH TOKIECTBEHHBIC MTPE0OpPa30BaHUS 1EIbIX BhIpakeHH. OCHOBHOE BHUMaHUE
B TeMe yensercs Gopmynam (a - b)(a + b) = a? - b2, (a £ b)? = a’+ 2a b + b?%. Yuammuecs
JIOJKHBI 3HATH 3TH (OPMYIIBI U COOTBETCTBYIOIINE CIOBECHBIC (DOPMYIUPOBKH, YMETH
MPUMEHSTh WX KaK «CJieBa HANpaBO», TaK M «CIpaBa HaleBoy». Hapsamy ¢ ykazaHHBIMU
paccMaTpuBaroTCs Takxke GopMyisl (a + b)® = a® + 3a%b+ 3ab? + b, (a+ b)@® T ab+
b?)= a® + b3. OnHako OHM HAXOJAT MEHBIIIEE TIPUMEHEHHUE B KYPCE, IOITOMY HE CIIEIYET
W3JIMIITHE YBIIEKATHCS BHITIOJIHEHUEM YIIPAKHEHHU HA WX MCTIOJIB30BaHHE.

B 3akmounTenbHON YacTH TeMbl pacCMaTPUBACTCS MPUMEHEHHE Pa3IMYHBIX MPUEMOB
pa3JoXKEHUSI MHOTOWICHOB HA MHOXXHUTEJH, a TaK)Ke HCIIOJIb30BaHUE MpeoOpa3oBaHUi
IEJIBIX BBIPKEHUH JUIsl pEIICHHs TUPOKOTO Kpyra 3a/1ad4.

7. Cucrembl TUHEWHBIX ypaBHeHU. CucTtema ypaBHeHUM. Pelienre cucteMbl ABYX
JUHEWHBIX ypaBHEHWH C JABYMS TIEPEMEHHBIMH W €ro TeoMeTpHuecKas
UHTEpIpeTanys. PeleHne TEeKCTOBBIX 3a7ad METOJOM COCTaBICHHS CHUCTEM
YpPaBHEHUM.



[enb: 03HAKOMUTH 00YYAIOIIHUXCS CO CIIOCOOOM PEILIEHUSI CUCTEM JINHEHHBIX YPABHEHUM
C IByMsI IEpEMEHHBIMU, BBIpA0OTaTh YMEHHE PEIIaTh CUCTEMbI YPaBHEHUN U TPUMEHSITh
UX MPU PEIICHUH TEKCTOBBIX 3a]a4.

W3ydeHne cucTteM ypaBHEHUH pacnpenensaercs Mexay Kypcamu 7 U 9 kimaccos. B
7 Kjlacce BBOJIUTCSA MOHSATHUE CHUCTEMBlI M PACCMATPUBAIOTCA CUCTEMBI JIMHEWHBIX
YpPaBHECHUM.

N3noxeHne HauMHAEeTCsl C BBEACHMS MOHSTHUS «IMHEMHOE ypaBHEHUE C JBYMs
HepeMEeHHbIMI». B cucreMy ynpa)kHEHUH BKIIIOUAIOTCS HECIOXKHBIE 3a/aHus Ha
pElIeHNE JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU B LEJIBIX YUCIIAX.

dopmupyeTcst yMeHHE CTpOUTH TpaduK ypaBHeHUs ax + by=c, rae a0 umu b#0,
IpU pa3InYHbIX 3HAYCHUSX a, b, c. BBenenue rpaguuecknx o0pa3oB Aa&T BOZMOKHOCTD
HarJsAHO UCCIIE0BATh BOIIPOC O YMCJIE PEIICHUN CUCTEMBI IBYX JIUHEWHBIX YpaBHEHUN
C IBYMsI IEPEMEHHBIMU.

OCHOBHOE MECTO B JJaHHOM TE€ME€ 3aHMMAaeT HM3yYEHHE AJITOPUTMOB PpELICHUS
CUCTEM JIBYX JIMHEUHBIX YPaBHEHUH C ABYMS NEPEMEHHBIMU CITIOCOOOM MOJCTAHOBKU U
CIIOCOOOM CIIOKEHUSI.

BBenenue cucrteM MO3BOJISIET 3HAYUTENBHO PACIIMPUTH KPYT TEKCTOBBIX 3a]ad,
peraemMbIx ¢ IOMOILIBI0 anmnapara aiareopsl. [IpuMmeHeHne cucrteM ynpoaer mpouecc
MEepPEBO/IA JAHHBIX 3a/1a4u C OOBIYHOTO A3bIKA HA SI3bIK YPABHEHUH.

IHJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHMUA

JUYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOEHHUS MPOrpaMMbl YU4eOHOTro Kypca «Amnredpa

XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPONUIOMY M HACTOSIIIEMY POCCHUHUCKOM MaTeMaTHKH,
IIECHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHHSIM POCCUUCKUX MATEMATUKOB U POCCUUCKOU
MaTeMaTUYECKOW IIKOJbI, K WCIOJIb30BAaHUIO ATUX JOCTIKEHUN B JIPYTMX HayKax u
MIPUKIIAJIHBIX chepax;

2) rpakIaHCKOe ¥ IyXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHHUIO 00S3aHHOCTEN rpakJaHWHA U peaJIu3alluM €ro Mpas.,
MPEJCTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAaX (YHKIIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYD, SBJICHHM, MPOIIEAYP TPAKITAHCKOTO OOIIECTBA (HampuMep, BEIOOPHI, OTIPOCHI),
TOTOBHOCTBIO K OOCYXKACHHUIO OSTUYECKUX TMpoOJieM, CBA3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHUII HayKH, OCO3HAHHEM BaXHOCTH MOPAJIbHO-3TUYECKUX
MIPUHLIUIOB B JAEATEIBHOCTU YYEHOTO;

3) TpyaoBoe BoCIMTAHHE:

YCTAHOBKOM Ha AaKTUBHOE YYacTUE€ B PEIICHUHM MPAKTUYECKUX 3ajad
MaT€MaTH4YE€CKOM  HAIpPaBJICHHOCTH, OCO3HAHUEM BAXXHOCTH  MAaTEMaTUYE€CKOIO
oOpa3oBaHHsSI Ha TMPOTSHKEHUM BCEW KU3HM JUIS yCHEmHONW MpodecCuoHaTbHOM
NESTETPHOCTH W PA3BUTHEM HEOOXOAMMBIX yMEHHH, OCO3HAHHBIM BBIOOPOM U



IOCTPOECHUEM HHIUBUAYAIbHON TPAcKTOPUU OOpa30BaHUSl W JKU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U 0OILECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTHYECKOe BOCTIUTAHNE:

CIIOCOOHOCTBIO K  OMOLIMOHAJIBHOMY U 3CTETHMYECKOMY  BOCIHPHSTHIO

MaTeMaTHUYECKNX OOBEKTOB, 33/1a4, PEIICHUN,
pacCyKJIEHUI, YMEHHUIO BUJIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO TO3HAHMA:

OpUEHTALUEN B IEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAyUYHBIX ITPEICTABICHUN

00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS YEJIOBEKA, MIPUPOJBI U OOLIECTBA, TOHUMAHUEM MAaTEMaTUYECKOM HAyKU Kak
cdepbl YeT0BEYECKOM ACSITENbHOCTH, 3TAMOB €€ pa3BUTHUS U 3HAUMMOCTH JJIsI Pa3BUTHUS
LMBWJIN3ALMY, OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH M MaT€MaTHYECKOW KYJbTYypOM Kak
CPEICTBOM ITO3HAHMS MUPA, OBJIAJACHUEM IPOCTEUIIMMU HAaBBIKAMH MCCIIEI0BATEIBCKON
NeSATENbHOCTH;

6) pusnyeckoe BocnuTaHWe, (OPMHPOBaAHHE KYJLTYPbl 310POBbSI H

IMOLMOHAJIBHOIO 0J1ArONOIy IS :

TOTOBHOCTBIO IPUMEHSITh MAaTEMATUYECKHUE 3HAHUS B HHTEPECAaX CBOETO 3JJ0POBbS,
BEJICHUS 370pOBOr0 o0Opas3a KU3HMU (3J0pOBOE NHUTAHHUE, COATAHCHUPOBAHHBIA PEKUM
3aHATUHN U OTAbIXA, PETYJsIpHas GU3NYECKasi aKTUBHOCTD), COOPMUPOBAHHOCTHIO HaBbIKA
pedaexkcun, NMPU3HAHUEM CBOErO IpaBa Ha OIMMOKY M TakKOro K€ IpaBa JIpyroro
YEJIOBEKa,;

7) 3K0JI0THYECKOe BOCTIHTAHHUE:

OpUEHTalMell Ha NMPUMEHEHHE MATEMaTUYECKUMX 3HAHUM I pelieHus 3ajad B

00JacTi COXPaHHOCTH OKpY Karolei
Cpenbl, TUJIAHUPOBAHMS TOCTYNKOB K OLEHKHM WX BO3MOMHBIX MOCIEICTBUNA IS
OKpY>KaloIllel cpefibl, OCO3HAHHEM TJI00aJIbHOI0 XapakTepa 3KOJOTUYECKUX MpodeM U
IyTEU UX PELICHUS,

8) amanTanus K M3MEHSIONIUMCSI YCJIOBHSIM CONMAJIBHOW W MPHUPOIHOI

cpeabl:

TOTOBHOCTBIO K JIEHCTBHSIM B YCJIOBHSIX HEOIPENEIEHHOCTH, ITOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYI0 AESTENbHOCTb, B TOM YHCIIE YMEHHE
YUUTBCS Y APYTUX JIOEH, MpuoOpeTaTh B COBMECTHOM JEATENbHOCTH HOBBIE 3HAHMS,
HABbIKM U KOMIIETEHLIUN U3 ONbITA IPYTHX; HEOOXOIUMOCTHIO B (JOPMUPOBAHUN HOBBIX
3HaHWI, B TOM u4ucie (popMylIupoBaTh HAEHU, MOHATHS, THUIOTE3bl 00 OOBEKTaxX H
ABJICHUSAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABaTh JEPUIUTHI COOCTBEHHBIX
3HaHUU U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE pa3BUTHE; CIOCOOHOCTHIO OCO3HABATH
CTPECCOBYIO CUTYallMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOMINIA
KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE PEUICHUS U JIeHUCTBUSA, (HOPMYyIUPOBATh U
OLIEHUBATh PUCKH U MOCIIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeqbHbIE YHUBEPCAIbHBIE YUeOHbIE 1eifiCTBUS



ba3oBble 1ornueckue AecTBU:
«  BBIABIATH U XapakTepHu30BaTh CYIIICCTBCHHBIE TPU3HAKU
MaTeMaTUYeCKNX OOBEKTOB, TOHSTHHA, OTHOIICHUH MEXIy MOHSATUSIMH,
dbopMynMpoBaTh OMpENeNeHUs TOHSATUH, YCTAHABIMBAThH CYIICCTBEHHBIN
NpU3HAK KiIacCH(UKAIMKA, OCHOBAHWS i OOOOIICHWS W CpaBHEHUS,
KPUTEPUH TPOBOJUMOTO aHAJIN3a,;
«  BOCIPHHHMATH, (QOPMYIUPOBATH M TPeOOPa30OBBIBATH CYXKICHUS:
yTBEpAUTEIbHBIC W OTpPHUIATENIbHBIC, CIWHWYHBIC, YacTHBIE W 0OIIue,
YCIIOBHBIC;
«  BBIABIATh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3H |
mpoTuBopedrss B (akTaxX, MTaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX,
npeaiaraTh KpUTEPHH 71 BBIIBJICHUS 3aKOHOMEPHOCTEH M MPOTHUBOPEUHIA;
«  JIeNlaTh BBIBOJIBI C MCMOJB30BAHUEM 3aKOHOB JIOTUKH, JEITYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;
«  pa3dupaTh JOKA3aTEIHLCTBA MATEMATUUYECKUX YTBEPKACHUHN (TIPSAMBIC U
OT MPOTUBHOTO), MPOBOAUTH CAMOCTOATEILHO HECIOXKHBIE JI0KAa3aTEIbCTBA
MaTeMaTH4ecKnX (DaKTOB, BBICTpPAWBATh APTYMEHTAIWIO, NPHBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
- BbIOMpaTh croco0 perieHus ydeOHoW 3a1a4yu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIICHUS, BBIOMpaTh HaWOOJNIee TOAXOMAIMNNA C YIETOM
CaMOCTOSTENILHO BBIICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:
«  WCIOJIb30BaTh BONPOCHI KaK  HMCCJICMOBATCIBLCKHUH  MHCTPYMEHT
no3HaHus, (GopMyIUpoBaTh BOMPOCH, (UKCUPYIOIIME MPOTHBOPEUHE,
mpo0jeMy, CaMOCTOSITEIBHO YCTaHaBIMBaTh HMCKOMOE U JIaHHOEC,
dbopMHUpOBATH TUMOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UINIO0, MHEHUE;
«  TPOBOJUTH IO CAMOCTOSTEIHLHO COCTABJICHHOMY IUIaHY HECIIOXHBIN
HKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTU4eCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
«  camMocToATeNbHO (opmynupoBaTh OOOOIIEHWS W  BBIBOJBI  TIO
pe3ynbTaTaM TPOBEAEHHOTO HAOJIOMCHUS, WCCICIOBaHUSA, OIICHUBATH
JIOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BHIBOJIOB U 0000IIECHNUI;
+  TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAK)KE BBIJIBUTATh
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:
+  BBIABJIATH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIIMH, TAaHHBIX,
HEOOXOAMMBIX JJIS PEIICHHUS 3a]1a4H;
«  BBIOWpaTh, aHATU3UPOBATH, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH
MHGOPMAITUIO PA3IMYHBIX BUIOB U (OPM IPEICTABICHUS;
- BbIOMpaTh QopMy mpeAcTaBieHUs HHDOPMALMM U WILTIOCTPUPOBATH
pelaeMble 3aJadyd CXeMaMH, JAMarpaMMaMH, WHOM Tpadukod u ux
KOMOHWHAIIUSIMU,



+  OLEHUBATh HaEKHOCTh MH(OPMALIUU MO KPUTEPUSIM, MPEAJIOKEHHBIM
YUUTENEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.
KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe NeCTBHSA:
«  BOCIHpPUHMMAThb M (OPMYJIUPOBATH CYXKJIECHUS B COOTBETCTBUHM C
YCIIOBHSIMU M LEISIMU OOUIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAJKAaTh CBOIO
TOYKY 3PE€HHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX, 1aBaTh NOSICHEHUS 110 XOIY
pelIeHUs 3a]1Jaul, KOMMEHTHUPOBATh MOJIYyUYEHHBIN PE3yJIbTaT;
- B Xo0j€ OOCYXJIEHHMs 3aJlaBaThb BOIIPOCHI IO CYIIECTBY OOCYXIaeMOu
TEMBI, ITPOOJIEMBI, pelIaeMOM 3aJaul, BHICKA3bIBaTh UJEH, HAllCJICHHBIE Ha
IOUCK PELIEHMs], COMOCTABIATh CBOM CYXKIEHUS C CYKICHUSIMH JPYTUX
YYaCTHUKOB JHAaNiora, OOHApyKUBAaTh pa3inuuMe M CXOJICTBO IMO3UIUH, B
KOppEKTHOU popme popMyIrpoBaTh pa3HOIIACUs, CBOU BO3PAXKEHHUS;
*  TPENCTaBIAATb  PE3yJbTAThl  pPEIIEHUs  3aJadyd, OSKCIEPHUMEHTA,
MCCJIEI0BAHMS, IPOEKTA, CAMOCTOATEIBLHO BEIOMPATh ()OpMAT BBICTYILJICHUS
¢ y4€TOM 3aj]1a4 pe3eHTAlMU U OCOOEHHOCTEHN ayAUTOPUH;
- TIOHMMaThb W  HUCHOJb30BaTh  MPEUMYIIECTBA KOMAaHJIHOH U
MHJUBUTyaJIbHOW pabOThI PU PEIICHUH YUeOHbIX MaTEMaTHUYECKUX 3a]a4;
+  IpUHMMAaThb LEIb  COBMECTHOM  JIE€ATEIBHOCTH,  IUIAHHPOBATh
OpraHu3allMI0  COBMECTHOM palbOThl, pacmpeaenarb BUABI padoT,
JIOTOBApUBATHCA, OOCYX JaTh TpoOlLleCC U pe3yiabTaT paboThl, 0000IIAThH
MHEHHS HECKOJILKUX JIFOJICH;

«  y4acTBOBaThb B TPYNIOBBIX ¢Gopmax paboTel (0OCYyKIeHus, oOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBbI U APYTHE), BHINOIHATH CBOIO YaCTh PabOThI
U KOOPAWHUPOBATH CBOM JIEUCTBUA C JPYTMMH YICHAMU KOMAaH/bI,
OLICHMBATh KAue€CTBO CBOEro BKJaJa B OOLIMH MPOIYKT MO KPUTEPUSM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIE YHUBEPCAJIbHbIE

yueOHbIe neiictBus Camoopranu3anus:
+  CaMOCTOATENbHO COCTAaBJIATH IJIaH, AITOPUTM PELIECHUs 3aa4u (MIIH €ro
4acTh), BBIOMpATh CHOCOO peIIeHUs ¢ y4€TOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUpOBaTb M KOPPEKTHUPOBATH
BapUaHTHI pelIeHU ¢ y4€TOM HOBOM MH(GOpPMALIHH.

CaMOKOHTPOJIb, IMOUMOHAIbHBIN HHTEJJIEKT:
- BJaAETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI Tpolecca u
pe3yJabTara peueHusl MaTeMaTUIeCKOM 3a/1auu;
«  MNPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPHU PEIICHUU
3a/layd, BHOCHUTb KOPPEKTHBbI B JIE€SITEIIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENHCTB, HAMJICHHBIX OIHUOOK, BRISIBICHHBIX TPYAHOCTEIH;
+  OLICHMBATh COOTBETCTBHE pe3yjbTaTa AESITEIBHOCTH MOCTABICHHOU
LEIN U YCIOBUAM, OOBACHITH NMPUUYUHBI JOCTUXKEHUS WM HEIOCTHKEHUS
L[eJIH, HAXOAUTh OIIHUOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoH1y oOyuenus B 7 Kiaacce 00y4aromuics NOJYYUT CIAEAYIOMINE IPEIMETHBIE

pe3yIbTaThI:

Yuciaa 1 BBIYUCTCHUSA

BrimonusaTe, coyeTast yCTHbIE U MUCbMEHHBIE PUEMBI, apUPMETHUECKUE ICHCTBUS

C palMOHAJIBLHBIMU YHCIAMHU.

Haxonuth 3Ha4eHUs1 YUCIOBBIX BBIPAKEHUN, IPUMEHATh Pa3HOOOPA3HbIE CIIOCOOBI
U MPUEMBI BBIYUCIICHUS 3HAYCHUI APOOHBIX BBIPAXKEHUMU, COACpKAIUX OOBIKHOBEHHBIC
U JIECATUYHBIE 1pOOu.

IlepexoauTe OT OmHOM (OpPMBI 3alKUCH YUCEN K Jpyroil (mpeoOpa3oBbIBATH
JECITHUHYIO IpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO JPOOB).

CpaBHUBATH U YIOPSAJOYNBATH PAIMOHAIBHBIE YUCIA.

OKpyIJIsITh Yncna.

BhINONMHATS NPUKHUAKY W OLEHKY pe3yJibTaTa BBIYMCICHUN, OLIEHKY 3HAaYeHUU
YHCIIOBBIX BBIpAXCHUH. BBIMOMHATE JEHCTBUS CO CTENEHSIMH C HATypaJbHBIMU
MOKa3aTeISIMHU.

[IpuMeHATh TPU3HAKK JETUMOCTH, PAa3JOKEHHE HAa MHOXKUTEIN HATYPaIbHBIX

qrcel.

Pemath npakTuko-OpueHTUPOBAHHBIE 337aUH, CBSI3aHHBIE C OTHOIIICHUEM
BEJIMYMH, POTIOPIIMOHATIFHOCTHIO BETUYHH, TPOIIEHTAMH, HHTEPIPETUPOBATH
pe3yJbTaThl PeleHus 3a71a4 ¢ y4ETOM OTpaHUuEHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTprUBaEMbIX OOBEKTOB.

AJire0panvecKue BbIPaKeHUs

Hcnonp30BaTh anreOpandeckyro TEPMUHOJOTHIO U CHUMBOJIHUKY, IPUMEHITH €€ B
MPOIIECCe OCBOCHHS Y4eOHOT0O MaTepHuania.

Haxomuth 3HadeHUS OYKBEHHBIX BBIPOKCHWW TPU 3aJaHHBIX 3HAYCHUIX

NEPEMEHHBIX.

BreimonuaTe mpeoOpa3oBaHUs 1EJIOT0 BBIPAXEHHs] B MHOTOUJICH TPHUBEACHUEM
MOIO0HBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BrIMoNHATE YMHOKEHHE OJTHOWICHA HA MHOTOYJIEH U MHOTOWIEHA HA MHOTOWIECH,
IPUMEHSTH (POPMYITBI KBaJpaTa CyMMBbI U KBaJpaTa pasHOCTH.

OcyuiecTBIATh Pa3ioKEHUE MHOTOWICHOB HA MHOYKUTEIIN C TIOMOIIbIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOXXHTEIS, TPYIIUPOBKU CJaraeMblX, MPUMEHEHUs Qopmyl
COKpAIIEHHOTO YMHOKEHHUS.

[IpumensTh mpeoOpazoBaHUS MHOTOWIEHOB JUISI PELICHHUS Pa3IMYHBIX 3313y U3
MaTEMaTUKH, CMEKHBIX MIPEAMETOB, U3 PEATbHON MPAKTUKU.

Hcnonb3oBaTh CBOWMCTBAa CTENEHEW C HATypaJbHBIMU MOKa3aTeasiMUA IS

npeoOpa30BaHUs BBIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA



Pemiats nuHeHbIE ypaBHEHUS C OJTHOM IEPEMEHHOM, IIPUMEHSIA IPpaBuia Iepexoaa
OT MCXOAHOIO YPaBHEHMsI K PAaBHOCUIBHOMY eMmy. IIpoBepsTh, ABISETCA M YHUCIO
KOPHEM YpPaBHEHHUSI.

[IpumeHsTh rpaguueckue METOAbl NPU PEIICHUU JHMHEWHBIX YpaBHEHHH U HUX

CUCTEM.

[TonGupath mpuMepsI ap YUCEl, ABISIOMIUXCS PEIICHUEM JTUHEHHOrO YpaBHEHUS

C IBYMsI [IEPEMEHHBIMU.

CrtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JMHEWHOTO YpaBHEHHS C JIBYMS
MEPEMEHHBIMHU, MOJIb3YACh TPpa(UKOM, TPUBOJUTH MPUMEPHI PEIICHUS YPABHEHHS.

Pemate cucTemsl ABYX JINHEWHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMU, B TOM YHCIIE

rpaduyecku.

CocraBnaTe 1 pemiaTh JUHEWHOE YPAaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUU
[0 YCJIIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJayu
ITOJTyYEHHBIA PE3yJIbTAaT.

DOyHKUUHA

N300paxaTh Ha KOOPAMHATHON MNpPSAMOM TOUYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3alMCHIBATH YHUCJIOBBIE MPOMEKYTKH Ha
aredpanvdeckoM si3bIKe.

OtMeuars B KOOPAMHATHOM INTOCKOCTH TOYKH I10 3aJaHHBIM KOOpIMHATaM, CTPOUTH
rpaduku TuHEHHbIX GyHKIMA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKUINN U3BECTHBIE 3aBUCUMOCTH MEKIY BEIMUMHAMMU:
CKOpPOCTb, BPEMS, PACCTOSIHUE, LIEHA, KOJWYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD,
BpeMs1, 00bEM pabOTHI.

Haxonuthb 3HaueHHne PyHKIMU 1O 3HAYEHHIO €€ apryMeHTa.

[lonumate rpadguyeckuid crnoco® MNpeaCcTaBiIeHUs M aHalIuW3a WHGOpMaIUH,

U3BJIEKATh U UHTEPIPETUPOBATH
uH(popmanuio U3 rpaMKoB peagbHbIX MTPOLECCOB U 3aBUCUMOCTEM.



YUYEBHO-TEMATHUYECKHWH TJIAH

No Tema Ko B Tom uncne
/T 1- | Kon | Cam | Tectsl, | [Ipo
BO | Tp : MaT.u | -
yac | pa0. | pa0. K- eKT
TaHTHI | Bl
1 [ToBTOpEHUE Kypca MaTeMaTUKHU 5-6 3
KJIACCOB
Aomunucmpamusnas konmpoavuas paboma | 1
Paznen «Anrebpa» 102 gaca
2 | BelpaxeHusi, TOKJI€CTBa, YPAaBHEHHUS 20 2 6 7 -
2.1 | YucnoBble BhIpaXKEHUs 1 1
2.2 | BolpaxkeHus ¢ IEpEeMEHHBIMHU. 1 1
JlomycTruMble 3HaYEHUS IEPEMEHHBIX,
BXOJIAIINX B aNreOpandecKue BhIPaKEHUS
2.3 | CpaBHeHME 3HAYCHUN BBIPAKEHUH. 1 1
PaBeHCTBO OYKBEHHBIX BBIPAKEHUN
2.4 | CBoiicTBa IEWCTBAI HAJ YACIAMUA 1 1
2.5 | ToxnectBo. Jloka3aTeabCTBO TOXKICCTB 1
2.6 | ToxxnecTBeHHBIE MTPEOOPA3OBAHMUS 4 2 1
BBIPAKCHUU
2.7 | Koumponvuas paboma Nol 1
2.8 | YpaBHeHue ¢ ogHoi niepeMenHoi. KopeHn 1 1
ypaBHEHUS
2.9 | JIuneitHoe ypaBHEHHWE C OJTHON TIEPEeMEHHONW | 3 2 1
2.1 | [lepexon oT coBECHOUW (POPMYIUPOBKH 1 1
0 | cooTHOIIEHU MEXAY BETUYNHAMU K
anredpandecKon
2.1 | Penrenne TEKCTOBBIX 3a1a4 2 1
1 | anreOpanmdeckuM Criocooom
2.1 | Konmponvras paboma Ne2 1
2
2.1 | Cpennee apudmernyeckoe, pazmax 1 mona. | 1
3
2.1 | Meanana Kak cTaTUCTHUECKAS 1
4 | XapakTepUCTHUKa.
3 DOyHKINU 11 1 4 2 -
3.1 | Ilonsitue pynkuuu. O6IaCTh ONpeaeIeHUS 1 1
byukiuu. CiocoOsl 3aaHus PYHKIINH
3.2 | Beluucnenuve 3Ha4eHUN (PYHKIIUU 110 1 1
dbopmyie
3.3 | I'padpuk pyHkumum 2
3.4 | Ilpsimasi mponopuMOHANBHOCTH U ee rpaduk | 1 1
3.5 | JIuneiinas ¢pyHkius, ee rpaduxk. S) 2 1
["eomeTpryeckuii cmMbIca K03 (PUIIHEHTOB.




B3aumnoe pacnonoxenue rpadukoB IByX
JUHEWHBIX QYHKIUN

3.6 | Koumponvnas paboma Ne3 1

4 | CreneHb ¢ HATypaJbHBIM MOKa3aTEJIEM 12 4

4.1 | OnpeneneHue CTENEHU C HATYPAJIbHBIM 2
noKasareyieM

4.2 | YMHOXEHHE U JIeJIEHUE CTEEHEN 1 1

4.3 | Bo3BeneHue B CTETIEHb MTPOU3BEACHUS U 1 1
CTETICHU

4.4 | OnHOWIEH U €r0 CTaHJJapTHBIN BUJT 1

4.5 | YMHOXeHHue oqHoYwIeHOB. Bo3Benenue 3 1
OJIHOYJICHA B CTEIEHb

4.6 | ©ynkimn Y=x? u y=x3 1 ux rpaduku 3 1

4.7 | Konmponvnasa paboma Nod 1

5 | MHorouieHsl 16 5

5.1 | MHOro4JI€H U €ro CTaHAAPTHBIN BUL. 1
CreneHp MHOTO4YJICHA

5.2 | Cio)eHue U BBIUYUTaHHE MHOTOUYJICHOB 2 1

5.3 | YMHOXEeHNE OHOWIEHA HA MHOTOYJIEH 2 1

5.4 | BeiHeceHue o0I1ero MHOKHUTENS 32 CKOOKY 2 1

5.5 | KoumponvHnas paboma Ne5 1
(AOMmunucmpamueHas KOHMPO.IbHAS
paboma)

5.6 | YMHOXEHHE MHOTOWICHOB 3 1

5.7 | PazyiokeHre MHOTOUWIEHA HA MHOXXUTEN 4 1
CIIOCOOOM TPYNITUPOBKH

5.8 | Koumponvuas paboma Neb 1

6 @opMyJIbl COKPALIEHHOTO YMHOXEHUS 20 9

6.1 | KBagpar cymMmBl U KBaJpatT pa3HOCTH ABYX 3 2
BBIPAKEHUN

6.2 | Ky0 cymmbl u Ky0 pa3HOCTH ABYX 1
BBIPAKCHUH

6.3 | Paznoxenne Ha MHOXKUTEN C IIOMOIIBIO 2 1
dbopmyI KBajipaTa CyMMBI U KBajipaTa
pa3HOCTH

6.4 | ®opmyra pa3HOCTH KBAJPATOB JBYX 2 1
BBIPAKECHUU

6.5 | ®opmyrna cyMMbl KyOOB M pa3HOCTU KyOOB 2 1
JBYX BBIPAXKEHUU

6.6 | Konmponvnas paboma Ne7 1

6.7 | IlpeoOpazoBaHue 1IEIOTO BHIPAKEHUS B 4 2
MHOTOWICH

6.8 | IlpuMeHeHue pa3nu4HbIX CIIOCOOOB IS 4 2
Pa3NIOKEeHMsI MHOTOUYJICHA HA MHOYKUTEITN

6.9 | Koumponvuas paboma No8 1

7 CucTeMbl JIMHEHHBIX YPaBHEHUN 14 6




7.1 | JIuneiiHOE ypaBHEHHUE C ABYMS 1
nepeMeHHbIMU. Perienne ypaBHeHUs ¢
JBYMSI TIEPEMEHHBIMHU

7.2 | I'padvik TMHEHHOTO YpaBHEHUS C ABYMS 2
epeMEHHBIMU

7.3 | Cuctema ypaBHeHuUil. Pelienue cucteMsl. 1

7.3 | Cucrtema JBYX JIMHEHHBIX YPAaBHEHHH C 3
JBYMS TIEPEMEHHBIMH; PEIICHUE
ITOJCTAaHOBKOM

7.4 | Cucrtema BYX JIMHEMHBIX YPABHEHHI C 3
JBYMSI TIEPEMEHHBIMH; PEIICHUE
anreOpanyecKuM CI0KEHUEM

7.5 | Pemenue 3a1a4y ¢ moMOIIBIO CUCTEM 3
YpaBHEHUU

7.6 | Koumponvuas paboma No9 1

8 IToBTOpEHUE 5
Aomunucmpamusnas konmpoavuas paboma | 1

HUTOI0 | 102

YUYEBHO-METO/JIUYECKOE OBECIEYEHUE OBPA3OBATEJILHOIO
MPOILIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIGI JUISI VUEHUKA

Anrebpa, 7 wmacc/ MakapeiueB FO.H., Munmiok H.I'., Hemxo K.WU. u npyrue,

AxkimonepHoe o6miectBo «M3marenbctBo «lIpocBemnienue.

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

Marematuka. Anrebpa : 7
MpeAMETHON TUHUHN yueOHuKoB 1o anreope F0. H. Makapsruesa, H. I'. Munmiok, K. U.

HemkoBa u np./ — 2-e u3n., crep. — Mocksa : [Ipocsemenune, 2023. — 54 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://lesson.edu.ru/

https://infourok.ru/

https://uchi.ru/teachers/lk

https://fg.resh.edu.ru

9-¢ kmacchl : 0a30BBIN YPOBEHD : METOIMYECKOE MTOCOOME K
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