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1) HOSACHUTEJBHAS 3AIIUCKA

AnreOpa sBII€TCS OJHAM W3 ONOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHa O0ECIEUUBAET M3YUYEHHUE APYTUX JUCIUIUIMH, KaK €CTeCTBEHHO-
HAy4YHOTO, TaK W TyMaHUTApPHOTO IMKIOB, €€ OCBOCHHE HEOOXOAUMO JJIs



NpOAOHKeHUs 00pa3oBaHUs U B TMOBCEIHEBHOW *u3HU. Pa3Butne y oOydarommxcs
HAyYHBIX TMPEACTABICHUH O TMPOUCXOXKIECHUU M CYIIHOCTH anredpandecKux
abcTpakiui, crocode OTpaKeHUs MaTeMaTUYeCKOW HAyKOW SIBICHUM U MPOIIECCOB B
NpUPOE U OOIIECTBE, POJIM MATEMAaTUYECKOTO MOJIETTMPOBAHMS B HAYYHOM TO3HAHUU
U B MPAKTHKE CHOCOOCTBYET (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS U KAueCTB
MBIIIJICHUSI, HEOOXOAUMBIX JJIsl afanTalii B COBPEMEHHOM LU(POBOM OOIIECTBE.
N3yuenue anrebpbl obOecrneurBaeT pa3BUTHE YMEHHUS HaOI0JaTh, CpPAaBHUBATD,
HAaXOJUTh 3aKOHOMEpPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBHUSI U BBIBOJABI, (OPMYIHPOBATH
yTBepxkaeHus. OcBoeHue Kypca anreOpbl OOECIeYMBAET PA3BUTHE JIOTHYECKOTO
MBIIUICHUS] OOYYalOMIMXCSA: OHHM HCIONB3YIOT JEAYKTUBHBIE M HHIyKTUBHBIC
paccyxaeHus, 0000IIeHHe M KOHKPETHU3alHIo, aOCTparupoBaHHE M aHAJIOTHIO.
OOyuenne anreOpe mpeArnojaraeT 3HAYUTEIbHBIM O0BEM  CaMOCTOATEIHHOU
JESITEIbHOCTH 00YYaroIIMUXCsl, TO3TOMY CaMOCTOSTEIbHOE PEIICHUE 3a7ay SIBISIETCS
peanu3anuen e TeNbHOCTHOIO MPUHIMIIA OOYUYEHHS.

B cmpyxmype npoepammul yuebnozo Kypca «Anzebpa» 0ns ocnoeHoz2o 0owe2o
00pa308aHUsL OCHOBHOE MeCmO 3AHUMAION COO0EPHCAMENbHO-MeMOoOUYecKue TUHUU.
«Hucna u  eviuucnenusy, «Aneebpauveckue  8vipadiceHus», «Ypasnenus u
Hepagencmeay, « CyHKyuuy».

Kaxnas w3 3TuX colepkaTelbHO-METOJUYECKUX JIMHUI pa3BUBAaeTCs Ha
HOPOTSKEHUH TPEX JIET U3YUEHHUS Kypca, B3aUMOJCHCTBYS C APYTUMU €T0 JINHUSAMU.

B xone um3ydeHus ydeGHOro kKypca oOy4yaroUUMCS HPUXOJUTCS JIOTUUECKU
paccyXaaTh, HCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK. B CBs3M ¢ 3TUM B
nporpaMMy y4eOHOTO Kypca «Anredpay» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MpE/ICTaBJICHHBIE BO BCEX OCHOBHBIX pa3lielax MaTeMaTHUeCKOTO OOpa3oBaHHS U
CIOCOOCTBYIOIINE OBJIAJIEHUIO oOy4JaromumMucs OCHOB YHUBEPCAITHHOTO
MaTemaTrueckoro s3bika. ComepikaTelbHOW W CTPYKTYPHOM  OCOOEHHOCTHIO
yaeOHOTo Kypca « Anredpay sIBISIETCS ero HMHTETPUPOBAHHBINA XapaKTep.

Cooepoicanue nunuu «Hucna u  evlyucienusy CIyKUT OCHOBOM ISt
JaJIbHEHIIET0 W3Y4YeHHUs] MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOyyarommxcs
JIOTUYECKOr0 MBIIUIEHUS, (POPMHUPOBAHUIO YMEHHS MOJIb30BATHCA AJTOPUTMAaMHM, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX Ui MOBCEIHEBHOU
KU3HU. Pa3BuTHE MOHATHS O YUCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
CBS3aHO C pALUMOHAIBHBIMU U HPPALMOHAIBHBIMM YHUCIAaMH, (HOPMUPOBAHHEM
MPEJCTABICHUIN O JIEWCTBUTEILHOM YHUCIE. 3aBEPUICHUE OCBOCHHS YHCIOBOW JIMHUU
OTHECEHO K cpeHeMYy 0011eMy 00pa30BaHUIO.

Cooeporcanue 08yx aneebpauyeckux TUHUL - «Aneebpauieckue 8blpadceHusL» u
«VYpasnenuss u mepasencmeay» crnocoOCTBYeT (POPMHUPOBAHUIO Yy OOyYarOIMIMXCS
MaTEeMaTHUECKOTrO amnmapara, HEOoOXOAMMOTo Ui pEIIeHUs 3a1ad MaTeMaTHKH,
CMEXXHBIX MPEAMETOB U MPAKTHUKO-OPHUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHMsl y4eOHBIM MaTepuan TPYHIUPYETCS BOKPYT pPALMOHAIBHBIX
BbIpakeHUI. Aurebpa JEMOHCTPUpPYET 3HAUCHHE MAaTEMaTHUKU KakK s3blKa JJis



MOCTPOCHUS MaTEeMAaTUYECKUX MOJIEJEH, OMMCAaHUs MPOLIECCOB U SIBJICHUN PeaTbHOTO
mupa. B 3amaum oOyueHuss anrebpe BXOISAT TakkKe JaJbHEWIIEe pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHUS, HEOOXOIMMOTO, B YaCTHOCTHU, JIJII OCBOCHMS Kypca
MHPOPMATUKHA, W  OBJAQJCHHE  HAaBBIKAMH  JICAYKTHUBHBIX  PACCYXICHUU.
[IpeoOpa3oBanre CHUMBOJBHBIX (OPM CIHOCOOCTBYET pa3BUTHIO BOOOpaKCHHS,
CIIOCOOHOCTEH K MaTeMaTHIeCKOMY TBOPYECTBY.

Cooeporcanue QyHKyuoHanbHO-epaguieckol auHuy HAUEICHO Ha MOJy4YeHHUe
00yJaromMUCs 3HAHUHA O PYHKIHSIX KaK BaKHEUIICH MaTeMaTHIECKOH MOJIETH IS
OMHCaHUsI W WCCIEJOBAHUS Pa3HOOOPA3HBIX IMPOIECCOB M SIBICHUW B TPHUPOIE U
oOmectBe. M3yuenne Marepuana crnocoOCTBYET Pa3BUTHIO y OOyUYaIOIIUXCS YMEHUS
UCIIONIb30BaTh pa3NIMYHbIC BBIPA3UTENbHBIE CPEJICTBA SI3bIKA MAaTeMaTUKA -
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKIag B (OpMUPOBaHUE
MpEe/ICTaBICHUIA O POJIM MAaTEMAaTUKH B PA3BUTUU [TUBUIIN3AIMHN U KYJIbTYPBHI.

Mecmo yueonozo Kypca «Anzeopa» ¢ yueonom niane

OO6m1ee Yuciio yacoB JIsl U3yYeHUs yueOHOTo Kypca « Anredpay, - 306 yacos:
B 7 kiacce - 102 gaca (3 4aca B Hezlemo),

B 8 Kkiacce - 102 gaca (3 4aca B Hezlemo),

B 9 kiacce - 102 gaca (3 gaca B HeJeIo).

2) COAEP) KAHUE YYEBHOI'O KYPCA «AJITEBPA»

COIJEPXAHUE OBYUYEHMUA B 7 KJIACCE

Yucia 1 BHIYMCICHUS.

Jpobu OOBIKHOBEHHbIE W JECATUYHBIEC, MEPEX0] OT OJHOM (OPMBI 3amUCU
npobeit k gpyro. IloHaTHe palMOHANIBHOTO 4YHUCJA, 3aluCh, CpPaBHEHUE,
VIOOpPAIOYMBAHUE  pPALMOHAJIBHBIX  4Hceld.  ApudMernyeckue  JEUCTBHUS  C
pauMoOHaIbHBIMU 4YMclaMU. PerieHue 3amad U3 peajbHOM MPaKTUKM Ha 4acTH, Ha
TpoOH.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTelieM: OIpe/esieHre, NpeoOpa3oBaHue
BBIPQKEHUII Ha OCHOBE OIpejAeNieHus], 3anuch Oonpmmnx uucen. [IpoueHTsl, 3anuckh
IPOLEHTOB B BHJIe ApoOU M ApoOU B BUJE MPOLEHTOB. Tpu OCHOBHBIE 33aJauM Ha
IIPOLICHTHI, PEILIEHUE 33]1a4 U3 PEAIbHON IIPAKTUKH.

[IpumeHeHne TPU3HAKOB  JIETUMOCTH, pa3JIOKEHUE Ha  MHOMKUTEIU
HaTypaJIbHBIX YUCE.

PeanpHble 3aBUCUMOCTH, B T.4. IpsiMasi 1 oOpaTHasi IPOMOPLHUOHATILHOCTH.

AsredOpanvecKue BbIPAKEHUS.

IlepemeHHbIE, YUCIOBOE 3HAYCHHUE BBIPAXKECHUS C NEpPEeMEHHOM. [lomycTtumelie
3HauYeHUs NepeMeHHbIX. [IpeacTaBienre 3aBUCUMOCTH MEX]Yy BEIMYUHAMH B BHJIE
dbopmynbl. Beruuciaenuss no gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHHI,
TOXIECTBEHHO  paBHbIE  BBIPAKEHMS, TMpaBwia MNpeoOpa3oBaHUs CYMM H
MIPOU3BEICHUH, MpaBUjIa PACKPBITUS CKOOOK U MPUBEICHHUS OTOOHBIX CIaraeMbiX.



CBoliCTBa CTENEHH C HATYypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrowieHbl. CrerneHb MHOrowieHa. ClOXEHUE, BBIYMTAHUE,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIbI COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KkBaapar pasHoctu. dDopmysa pa3sHOCTH KBaaparToB. Pas3nokeHWe MHOTOYJIEHOB HA
MHOKHTEIIN.

YpaBHeHUs U HEPABEHCTBA.

VYpaBHeHHE, KOpPEHb YpaBHEHUS, IpaBUjia NpeoOpa3oBaHUsl ypaBHEHWS,
PaBHOCUJIBHOCTh YPaBHEHUM.

JIuHelHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JMHEHWHOTO
YpaBHEHUS, PEIICHUE JUHEHHBIX ypaBHEeHUH. CocTaBIeHUE YPABHEHUN MO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHUMN.

JluneitHoe ypaBHEHHE C ABYMs MEpPEeMEHHBIMH U ero rpaduk. Cucrtema aByX
JVHEWHBIX YpPaBHEHUW C JAByMs IIEpEMEHHBIMM. PenieHue cucreM ypaBHEHUH
coco0OM MOJCTaHOBKH. [IpuMephl peleHuss TEKCTOBBIX 3a7a4 C MOMOIIbIO CUCTEM
YpaBHECHUM.

DOyHKIHH.

KoopanHara Touky Ha npsiMoil. UucIoBbIE MPOMEXYTKH. PaccTosiHue Mexay
IBYMs TOYKAMU KOOPAMHATHOMN IPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. AOcuucca U opAuHaTa
TOYKM Ha KOOpAMHATHOW IuiockocTu. [Ipumepsl rpadukoB, 3aJaHHBIX (OpMyIamH.
Yrenue rpadukoB peanbHbIX 3aBUcuMocTel. [lonsarue pynkuuu. I'padux GpyHKIUM.
CaoiicTBa

¢ynkuuii. JluneiiHas ¢yuknusa, e€ rtpaduk. [padux dyHkmmm Y = [X|.
I'padprueckoe perieHre IMHEWHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPaBHEHU.

COJAEPKAHUE OBYUYEHMUS B 8 KJIACCE

Yucia v BBIYHCIEHHS.

KBagparupiii kopeHb u3 uwucia. [loHsTue 00 wuUppalMOHANIBHOM YHCIIE.
JlecaTudHbple TIPUONMKCHUS HUppalMOHAIbHBIX uncell. CBOHCTBA apu(pMETHUCCKUX
KBaJIpaTHBIX KOPHEH M UX MPUMEHEHNE K IPeoOpa30BaHUIO YUCIOBBIX BBHIPAKCHUN H
BBIYHCJICHUAM. J[€HICTBUTEIBHBIC YHUCIIA.

CrteneHb C 1eNbIM MoKa3zaTeaeM U e€ cBoiicTBa. CTaHaapTHas 3aMKUCh YKCIIa.

AnredOpandecKkue BbIPaKeHUS.

KBanparHsiil TpEXWIECH, pa3iokKEeHUE KBAAPATHOTO TPEXUJIeHAa HA MHOKHUTEIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO airedpanyeckoir IpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JeJeHUE  allredOpandyeckux  JpoOeil.
PanmonanbpHbIe BRIpOKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA.

KBangpaTHoe ypaBHeHue, hopMyia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHMH, CBOOSIIMXCS K JIMHEWHBIM MW KBAJPATHBIM.
[Ipocreiine qpoOHO-paMOHAIbHBIE YPABHEHUS.

['padrueckas wHTEpHpeTanvs YpaBHCHUN C JBYMS TMEPEMEHHBIMA U CHCTEM



JVHEWHBIX YPAaBHEHUU C JBYMs MNepeMeHHbIMU. I[Ipumepsl pemeHns cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a49 anreOpanvdecKuM CIocoOoM.

YHucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBEHCTBO C OJHOM IEPEMEHHOM.
PaBHOCWIIBHOCT, HEpaBEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW TIIEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DYyHKUUH.

[Tonsitue gpynkuu. OOIACTh ONpPEACIICHUS U MHOKECTBO 3HaUYCHUN (YHKIIHUU.
CrnocoOsI 3a1anus QyHKITHA.

I'paduk ¢dynkumu. Utenune cBoiicTB QyHkimu mo e€ rpaduky. [Ipumepst
rpadukoB QpyHKUINH, OTpaXKAIOIIUX PEaNIbHbIEC MPOIIECCHI.

OYHKIMY, ONHUCHIBAIOIIME TPSMYI0 U OOpaTHYH MPONOPLHOHAIbHBIC
3aBHCHMOCTH, ux rpaduxu. Pyskmun y = X5, Y = X, Y = VX, ¥ = |x|.. ['paduaeckoe
pelICHUE YPaBHEHUN U CUCTEM YPABHEHUMU.

COAEPKAHUE OBYUEHMUA B 9 KJIACCE

Yucaa v BBIYUCTCHUSA.

PanmonaneHble 4Kciia, UPpaLlMOHAJIbHBIE YHUCIIA, KOHEUHblE U OECKOHEUYHbIE
AecsITUUHbIe poOu. MHOXKECTBO AEUCTBUTEIBHBIX YMCEN, JACHCTBUTEIbHBIE UYHUCIIA
KaK OECKOHEUYHbIE JeCATHYHbIE ApoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE MEKIY
MHOKE€CTBOM JICMCTBUTEIIBHBIX YUCET U KOOPIAUHATHOU IPSIMOM.

CpaBHeHME  JCHWCTBUTEIBHBIX  4YMCEN, apudmeruyeckue JeHCTBUS €
JNEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPYKAIOIIEr0 MHpPA, JJIATEIBHOCTh IPOLIECCOB B
OKPY’KAIOIIEM MUPE.

[Tpubnnxk€éHHOEe 3HaYEHUE BEJIMYMHBI, TOYHOCTh NMpuOMmKeHus. OKpyrieHue
yucen. [ Ipuknaka u orieHka pe3yJbTaTOB BEIYUCIECHUN.

YpaBHeHMs U HEPABEHCTBA.

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIIMXCS K JUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHune ypaBHEHUN, CBOISIIIMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHusi ypaBHEHUNW TPETbEW U UYETBEPTOU
CTEIIEHEU Pa3JI0KEHUEM Ha MHOKUTEIIN.

Pemenue apoOHO-pallMOHANBHBIX YypaBHEHUW. PereHue TEKCTOBBIX 3a/1ay
anredpandyeckuM METOJIOM.

VYpaBHeHHe ¢ ByMsi MepeMEHHbIMU U ero rpaduk. Pemenue cuctem IByx
JIMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU. PellleHre CHCTEM JBYX YpaBHEHUH,
OIHO M3 KOTOpbIX JIMHEWHOEe, a Jpyroe - BTOpOM cTeneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHrue JIMHEHHBIX HEPABEHCTB C OAHOM IlepeMeHHOU. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM TmiepemMeHHOoW. KBanparHeie HepaBeHCTBa.



I'paduueckass wHTEpHpeTanis HEPABEHCTB W CUCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMU.

DYyHKUUH.

KBanpatuunas ¢ynkius, e€ rpadpuk u cpoiictBa. Ilapaboia, KOOpIUHATHI
BEPIIMHBI TapadoJIbl, 0OCb CAMMETPHH MapadoJIbl.

Ipadukn byakmmii: Y = kx, y = kx + b, y = kix, y = X%, y =\x, y = x| u ux
CBOMCTBA.

Yucii0BbIe MOCAECA0BATEIBLHOCTH U IPOTPECCHH.

[loHsiTHE YMCIOBOM TMOCIEAOBATENBHOCTU. 3aJaHUE IOCIEI0BATEIbHOCTH
pEKyppeHTHOH hopmyIioi u popmyIoit n-eo dieHa.

Apudmernueckass u reomerpuueckas mnporpeccurd. dopmynbl n-TO UiIeHa
apu(pMeTUYECKON U TeOMETPHUUECKON MPOTrPECCHii, CyMMBI TIEPBBIX 71 YJICHOB.

N300paxkeHre 4YJIEHOB apU(PMETHUYECKOM M TeOMETPHUYECKOW MpOrpeccuit
TOYKaMH HAa KOOPJAWHATHOW IUIOCKOCTU. JIMHEWHBIM W SKCIIOHEHUIHAIBHBIA POCT.
Cno>xHbIE IPOLIEHTHI.

3) IPEJMETHBIE PE3YJIBTATbI OCBOEHHS IIPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA»

7 KIIACC

IlIpeomemmnpwie pe3yibmamol 0C60€HUA NPOCPAMMBL YUEOHO20 KYpPCA K KOHUY
00yuenus ¢ 7 Knacce.

Yucsa v BIYMCJIEHUS.

BeITIONTHSITE, coYeTas yCTHBIE W THCBMEHHBIC TPUEMBI, apu(PpMETHICCKUE
JEUCTBUS C pallMOHAIBLHBIMU YUCIIAMU.

HaxoauTh 3HAYE€HUS YKCIIOBBIX BBIpAKEHUN, TPUMEHSTh Pa3HOOOpa3HbIE
CrocoObl ¥ TPHUEMBI BBIYUCIICHUS 3HAUYEHUW JPOOHBIX BBIPAKEHUH, COJEPIKAIINX
O0OBIKHOBEHHBIC U JECATUYHBIC JPOOH.

[lepexoauTs OT OMHON (OPMBI 3aMUCH YHMCENl K Apyrou (mpeoOpa3oBbIBATh
JECATUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITHYHYIO, B YACTHOCTHU
B 0CCKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHUBATh U YIIOPSIOYMBATH PAIIOHATILHBIC YHCTIA.

OKpyIJIsITh Yucia.

BBITIONHIATE TPUKUIKY W OIEHKY pe3yjIbTaTa BBIYMCICHHUM, OIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAKCHHUIA. BBITONHATE JEUCTBUS CO CTENCHSIMH C HATypaJIbHBIMU
MOKa3aTeIIsIMHU.

[IpuMeHATh NPU3HAKK JCIIUMOCTH, Pa3JI0KEHUE HA MHOXKUTEIN HATypajIbHbIX
quces.

Pemiath mMpakTUKO-OpUEHTUPOBAHHBIE 3a7a4yM, CBS3aHHBIE C OTHOLIEHUEM
BEIIMYMH, TMPOMOPIMOHAIBHOCTHIO BEIWYWH, TMPOIEHTAMH, WHTEPIPETUPOBATH



pe3yabpTaThl pelieHus 3a7ad C Y4ETOM OIPAaHMYEHUM, CBA3aHHBIX CO CBOMCTBAMH
paccMaTprBaEeMbIX OOBEKTOB.

AJiredpanyecKkue BbIPAKEHUSI.

Hcnonp30BaTh anredpandyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHMSI YU€OHOT0 MaTepuania.

Haxoauts 3HaueHHs OYKBEHHBIX BBIPAXEHUN NpHU 3aJaHHBIX 3HAYEHMSIX
[IEPEMEHHBIX.

BoImonHATe peoOpa3oBaHusl LEJNIOT0 BbIPAXKEHHUSI B MHOIOWIEH MPUBEACHUEM
NOJOOHBIX CJIaraéMbIX, pACKPBITUEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJICH, IPUMEHITH (POPMYJIBI KBaJipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOIOWIEHOB HA MHOXHUTEIH C IOMOIIBIO
BBIHECEHUS 33 CKOOKHM OOIIEr0 MHOXHTEISA, TPYNIUPOBKH CIIAra€MbIX, IPUMEHEHHUS
(hopMyTT COKPAIEHHOTO YMHOKEHHS.

[TpumensTh npeoOpa3oBaHKsI MHOTOWICHOB JIJIsl PEIICHMS PA3IMYHbIX 337a4 U3
MaTE€MAaTUKHU, CMEXKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcronb30BaTh CBOMCTBA CTENEHEW € HAaTypalbHBIMH ITOKA3aTEIIMM UL
peoOpa3oBaHus BEIPAXKECHUIA.

YpaBHeHUS U HEPABEHCTBA.

PemaTte nuHEHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, NPUMEHSSA IpaBHIIa
nepexoja OT HCXOJAHOIO YPaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sABieTCs JIn
YHUCJIO KOPHEM YPAaBHEHHSI.

[IpumensTh rpaguyeckue METOIbl MPU PEUICHUU JUHEHHBIX YpPaBHEHUN U UX
CUCTEM.

[logOupaTe mnpuMepbl Map YHCEN, SBISIOMIMUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTU rpadvK JUHEHHOTO YpaBHEHHUS C IBYMS
MEePEMEHHBIMU, MOJIb3YCh TPa(pUKOM, NPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemate cucremsl JByX JIMHEWHBIX YPaBHEHUI C JBYyMs IIEPEMEHHBIMU, B T.4.
rpadguyecku.

CocTaBnATe M pelIaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH 10 YCIIOBUIO 3aJa4M, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NOJIy4YECHHBIN Pe3yJIbTar.

DyHKIUH.

N300pakath Ha KOOPJAUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, Jy4Yd, OTPE3KH, HHTEPBAJbI, 3alUChIBATh YMCIOBBIE MPOMEXKYTKH Ha
anreOpanyeckoMm si3bIKe.

OTMeuaTrh B KOOPJIWHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAMHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh € TOMOUIBIO (PYHKIMII HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYNHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, IIE€HA, KOJHMYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.



Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmats Tpaduyeckuii cnoco® MpeacTaBieHHUs W aHaidu3a HH(opmauu,
U3BJIEKATh U MHTEPIPETUPOBATH HH(OPMALINIO U3 TPaUKOB peabHBIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KUIACC

IlIpeomemmnpwie pezyibmamal 0C60€HUA NPOPAMMbBL YUEOHO20 KYPCA K KOHUY
00yuenus ¢ 8 Knacce.

Yucaa 1 BBIYUCTCHUAA.

Hcnonb30BaTh HavyallbHBIE MPEACTABICHHUS O MHOYKECTBE JI€MCTBUTEIBHBIX
YuCceN I CPaBHEHUS, OKPYIJIEHUS M BBIYMCICHHUW, M300pa)kaTh JEHCTBUTEIbHBIE
YHUCJIa TOYKaMU Ha KOOPAWHATHOU MPSMOU.

[IpuMmeHATh TOHSATHE apUPMETHUECKOTO KBAJPAaTHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJIB3YsSd NpPU HEOOXOIMMOCTH KaNbKYJSTOP, BBIMTOJIHATH
npeoOpa3oBaHUs BBIPAKECHHM, COAEpKAIIMX KBaJApPAaTHbIE KOPHH, HCHOJIb3YS
CBOMCTBA KOPHEMN.

Hcnonb30BaTh 3amucHl OOJBIIMX U MajbIX YHCEJ C MOMOUIBIO JAECATUYHBIX
npoOeii u crerneHelt yucna 10.

AJiredpanyecKue BbIPAKEHUSI.

[IpuMeHATh TMOHATHE CTENEHHM C LEIbIM  IIOKA3aTelIeM, BBIINOIHATh
peoOpa30BaHus BBIPAKEHUH, COEPIKAILMX CTENIEHH C LIETbIM [T0OKa3aTEIeM.

BBINONHATE TOXKIECTBEHHbIE IPE0OPA30BaHUs PAllMOHANBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI ICUCTBUN Ha/l MHOTOYJIEHAMH U alNre0panyecKuMu ApoOsIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUYIIEH HA MHOKUTEIIN.

[IpumeHsTh nMpeoOpa3oBaHMs BBIPAKEHHUM I pELIEHUS Pa3IMYHbIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX NPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA.

Pemare nMHENHBIE, KBaJApaTHbBIE YPAaBHEHUS W PALMOHAJIBHBIE YpPAaBHEHUS,
CBOJSIILIMECS K HUM, CHCTEMBI IByX YPABHEHHM C IByMS IEPEMEHHBIMH.

[IpoBOANUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUM UM CUCTEM ypaBHEHUU, B
T.4. C MNpPUMEHEHHEeM TpaduyecKuX NpeACTaBICHUN (yCTaHABIMBAaTh, HMEET JU
ypaBHEHUE WM CUCTEMA YPAaBHEHUM PEIICHNUs, €CII UMEET, TO CKOJIbKO, U ITpoYee).

[lepexomuTs OT cioBecHON (OPMYIMPOBKU 3alauyu K e€ anreOpandeckoi
MOJEIN C IIOMOIIBIO COCTABJICHUS YPAaBHEHUS WIM CHUCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H IOJIYYEHHBIN PE3ybTaT.

[IpuMeHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh IPaPUUECKYIO
WJUTIOCTPALMIO MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUH.

[loHumMaTh W HKCHONB30BATh (PYHKIIMOHAJIbHBIE MOHSATUS W S3BIK (TEPMHHBI,
CUMBOJIMYECKUE OO0O03HAYEHMs), OMNpENeNsITh 3HaueHHe QYHKUUA IO 3HAYEHUIO
aprymeHTa, OlpeAessaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Ctpouth rpaduKH HIeMeHTapHbIX byHKIHi Brma Y = k/x, Y = X7,y = X2, y =X,



Y = |x|, onuceIBaTh CBOICTBA YMCIOBOM (PYHKINH 11O €€ TpaduKy.

9 KIIACC

IlIpeomemmnuvie pe3yromamol 0C60EHUA NPOZPAMMbBL YUEOHO20 KYpCa K KOHUY
odyuenus 6 9 Knacce.

Yucaa 1 BBIYUCTCHUSA.

CpaBHUBATH U YIIOPSAAOYNBATH PALIMOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BoinonsaTs apudmerrnueckue IeUCTBHS ¢ PallMOHATBHBIMU YKCIaMU, coYeTast
YCTHbIE W TNHCHbMEHHBIE MPUEMBI, BBINOJHATh BBIYHCICHUS C HPPALHOHAIBHBIMU
YU CJIAMHU.

HaxoauTh 3HaueHUs CTEMEHEH C LEJbIMU MOKA3aTesIMU U KOPHEU, BEIUUCIISITh
3HAYEHUSI YUCTIOBBIX BBIPAKECHUI.

OKpyrJisiTh  ICHCTBUTENIBHBIE YHUCJA, BBIMNOJHITh NPUKUIKY pe3yJbTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAKECHUM.

YpaBHeHMsI U HEPABEHCTBA.

Pemiath nuHelHbIE U KBaJpaTHbIC YPABHEHUS, YPABHEHUSI, CBOMISIIIMECS K HUM,
MpocTeline JpoOHO-paIlMOHAIbHBIC YPABHEHHUSI.

Pemiate cucrtembl NBYX JMHEWHBIX YPAaBHEHHN C JBYMsSI NEPEMEHHBIMH M
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE ABJISACTCS JTMHEUHBIM.

PemaTte TekcTOBBIE 3ajlauyd  alreOpandeckKuM CIIOCOOOM C  TMOMOIIBIO
COCTABJICHUS YPABHEHUS UIIM CUCTEMBI JIByX YPABHEHHUI C IBYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE KCCIECIOBAHNS YPAaBHEHUW M CUCTEM YpPaBHEHUH, B
T.4. C TNpPUMEHEHUEM rpadUuuecKux NpeAcTaBleHUl (yCTaHABJIMBATh, UMEET JIU
ypaBHEHHE WM CUCTEMA YPaBHEHUI PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEe).

Pemiats nMHEHbIE HEPaBEHCTBA, KBAJApAaTHbIE HEPABEHCTBA, H300pakaTh
peleHre HEpPaBEHCTB Ha YHWCIOBOM MpsIMOM, 3alUCHIBATh PEIICHHWE C TMOMOIIbIO
CUMBOJIOB.

Pemiath cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKIIFOYAIOIIIHE

KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbl HEPABEHCTB Ha
YUCJIOBOM NPSIMOM, 3aMKUChIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUHN PA3JIMYHBIX 33]1a4.

DyHKIUH.

Pacnio3naBaTh GyHKIIMY N3YYEHHBIX BUJIOB.

[Toka3plBaTh CXEMAaTUYECKU PACIOJIOKEHHE Ha KOOPAMHATHOM IIJIOCKOCTH
rpadukoB dyHkumii Buma: Y = kx, y =kx + b,y = kix, y =ax® + bx + ¢, y = X%, y =\x,

Yy = |x| B 3aBHCHMOCTH OT 3Ha4YeHHUI KO3(PPHUIIMEHTOB, OMUCHIBATH CBOMCTBA
(GyHKLIHIA.

Crpouth W H300paxaTh CXEMAaTUYECKH TpaUKy KBAJIpPaTUUYHBIX (DYHKIIHU,
OTIMCHIBATh CBOMCTBA KBAPATUUHBIX (PYHKIIUH 1O UX Tpadukam.

Pacno3naBaTth KkBajipaTUuHYIO (YHKIMIO 1O (Qopmysie, MPUBOIUTH MPUMEPHI
KBaJpaTUYHBIX PYHKIIUHA U3 peabHOMN KU3HU, PU3UKU, TCOMETPHUH.

YucsioBbIE NMOCJIEI0BATEILHOCTH U IPOTPECCHU.



Pacrio3HaBaTh apu)METHIECKYIO U TE€OMETPUIECKYIO TTPOTPECCHH MPHU Pa3HBIX
crioco0ax 3a7aHusl.

BBIONTHATE  BBIYHMCICHUS C  HCIOJB30BaHWEM (GopMyl N-TO  4ieHa
apu(pMETUIECKON U TEOMETPHUIECKOM MPOTPECCHIA, CYMMBI TIEPBBIX IT WJICHOB.

N300paxaTh YIeHBI MOCIEAOBATEIPHOCTH TOYKAMH Ha KOOPJIWHATHON
TUTOCKOCTH.

Pemarp 3amaum, CBA3aHHBIE C YHCIOBBIMU TIOCTEIOBATEIBHOCTSIMH, B T.d.
3aJja4ydl W3 pPEaTbHOW JKM3HU (C HCIIOJIB30BAHUEM KalbKYJIATOPa, ITHUPPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosunuecTBO 4yacos DJIeKTPOHHbBIE
Ne n/m HaumenoBanue pa3nesion ]| TeM K n (undposbie)
- NMpOrpamMmbl Bcero OZTPO‘HBHH?' paRﬁanecxn o0pa3oBaTe/ibHbIE
padoThI € padoThl pecypeb
1 Yucia u BeIYHCICHUS. PaninoHaIbLHEIE YHCIIa 25 1 https:/ /mB(Ia/I digﬁ?ﬁ?;j 11'5[?918
2 AnrebpanuecKue BEIPAKCHHS 27 1 https:/ /mBgI diglg(;ﬁ;:?ﬁ; 1%?;(()
bubnuoreka 1HOK
3 YPaBHEHNA 1 HEPABEHCTBA 20 1 https://m.edsoo.ru/7f41Léb90
bub6anorexa IHOK
4 Koopaunats! u rpaduku. OyHKIun 24 1 https://m.eds0.ru/7f 41Léb90
bubmuorexa [JOK
5 Iosropenne u obodmermue 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 5 0

102



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

8 KVIACC

KosmnuecTBo yacoB DJIeKTPOHHbBIE
Ne HaunmenoBanmue pa3aesioB " TeM K n (uu¢posbie)
n/n NMpoOrpamMmbl Bcero OHTPOIBHLL PaKTHHecKH o0pa3oBaTe/ibHbIE
e padoThl e padoThlI pecype
bubnuoreka [HOK
1 Yucna u Beruucienus. Kpagparaeie KOpHH 15 https://m.edsoo.ru/7f4174f8
5 Uucina u BbluucieHuss. CTeneHb C  LEIbIM 7 bubnmoreka [HOK
II0Ka3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BbIpakeHUs. KBaapaTHbIN 5 1 bubnuoreka HOK
TPEXUICH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BBIPAKEHUS. 15 1 bubnuorexa HOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VpaBHeHuss u HepaBeHCTBa. KBaapaTHbie 15 1 bubnuoreka HOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VpaBHeHuss u  HepaBeHcTBAa.  CuHcTeMbl 13 bubnmoreka [HOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubanoreka [HOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f4174f8
bubnuoreka LHOK
8 DyHKIEH. OCHOBHEIC HOHATHA 5 https://m.edsoo.ru/7f417af8
bubnuoreka LHOK
; Dy, Hucnospic Gymicim J https://m.edsoo.ru/7f417af8
bubanoreka [HOK
10 [osropenme n 0bodmenne 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 1o 102 5 0

[TPOTPAMME



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

9 KUIIACC

KoJunyecTBo yacos DJIEeKTPOHHbIE
Ne IMpakruye | (wHppossie)
i HaumeHoBaHue pa3esioB M TeM IPOrPaMMBbl Beero KOHT%O_]'[[,H Kt 06pAI0BATELHEIE
bie padoThl paGoThi pecype
1 Yucna v BeruuciaeHus. J[eiCTBUTENbHBIE YU CIIA 9 bubmmorexa [TOK
) https://m.edso00.ru/7f419d08
9 VYpaBHEHHsI W HEpPaBEHCTBA. YPaBHEHUS C OJHOM 14 1 bubnuoTeka LHOK
MepEeMEHHON https://m.edso0o.ru/7f419d08
. bubnuoTeka [HOK
3 VYpaBHeHus u HepaBeHCTBa. CHCTEMBl YpaBHEHUN 14 1 https://m.eds0o.ru/7f419d08
bubnuoreka [HOK
4 YpaBHeHus 1 HepaBeHCTBa. HepaBeHCTBA 16 1 https://m.eds00.ru/7f419d08
bubnnoreka [HOK
5 PynKipn 16 1 https://m.eds00.ru/7f419d08
bubnuoreka HOK
6 YHucnoBble MOCIEA0BATEIBHOCTH 15 1 https://m.eds0o.ru/7f419d08
. bubnuoreka HOK
7 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUN 18 1 https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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