MHWHHUCTEPCTBO ITPOCBEIEHUS POCCUIICKOM ®EJIEPAIIUUN
MunucrepcrBo o0pazoBanus CBepAI0BCKOil 00J1acTH
Ynpasienue 00pa3zoBaHusi AIMUHUCTPAIIMUA APTUHCKOTI0 MYHHMIIUNIAJIBLHOTO
OKpyra

MBOY «Manoraspunckasi COIL»

PACCMOTPEHA YTBEPX/IEHA

Ha MeJarOrTH4ecKOM COBETE [Tpuka3zom AUpPEKTOpa MIKOJIBI

[IpoToxon Nel Nel100-ox

oT «28» aBrycra 2025r. oT «28» aBrycra 2025r.
PABOYASA IPOT'PAMMA

yueOHOro Kypca «AJjaredpa»
1151 oOyvaromuxcst 7-9 kiaccon

c¢. Manas Taspa, 2025 .






HHOACHUTEJBHASA 3AIIMCKA

Anrebpa SBISIETCS OJHHMM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OONIEro
oOpa3oBaHHs: OHAa 00ECTIEYNBACT N3YUCHHE IPYTUX JUCHUIUIMH, KaK €CTeCTBEHHO-
HAy4YHOTrO, TaK M TYMAaHUTAPHOIO IIMKIOB, €€ OCBOCHHE HEOO0XOIUMO s
IPOJOJKEHUs 00pa30BaHus U B MOBCEIHEBHOM >ku3HU. Pa3zButre y oOydaronimxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH airedpandyecKux
abcTpakiui, cnocobe OTpakeHHss MAaTEMAaTUYECKON HAYKOW SIBICHUN U TPOIIECCOB
B NpUPOJE U OOIIEeCTBE, POJM MATEMaTHYECKOTO MOJEIMPOBAHHS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
M Ka4eCTB MBIILJICHUS, HEOOXOAUMBIX I afanTaluyd B COBPEMEHHOM LU(POBOM
oOmectBe. M3yueHue anreOpsl OOecCEUMBAET pa3BUTHUE YMEHHsS HaOJIOAATh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTU MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUSI W BBIBOJIBI,
dopmynupoBath yrBepkAeHU. OcBOEHUE Kypca anreOpbl 00eceurBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUST OO0Yy4aroUIMXCsA: OHM MCIOJB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE pacCyXIeHus, 00001eHne 1 KOHKPETH3AINIo, abcTparupoBaHue u
aHajmoruto. OOydenme  anreOpe  mpeArnoyiaraeT  3HAYUTEIBHBIE  O0BEM
CaMOCTOSITENIBHOM ~ J1€ATEIbHOCTH OOYyYaIoOLIUXCsl, IO3TOMY CAaMOCTOSITEIBHOE
pellIeHre 3a1a4 SBISETCS peaan3aueil 1esTeNbHOCTHOrO MPUHIINIIA 00yUEHHUS.

B crpykrype mnporpaMmbl y4eOHOTO Kypca «Anredpa» A OCHOBHOTO
o0m1ero oOpa3oBaHUsi OCHOBHOE MECTO 3aHMUMAIOT COJIEPKaTEIbHO-METOINIECKUE
muHUH: «Yucnaa v BBIYUCICHUND), «ANreOpandecKue BRIPAKCHUS», «YpaBHEHUS H
HepaBeHCTBa», «DyHkium». Kaxgas U3 3THX coaepKaTeabHO-METOIUYECKUX
JMHUM pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUEHMSI Kypca, B3aUMOJIEUCTBYsI C
IpYTMMH €ro JuHusMdU. B Xome wu3ydeHuss yd4eOHOro Kypca o0Oydaroniumcs
MPUXOJIUTCS JIOTHYECKH PACCyKIaTh, MCIOIH30BaTh TEOPETHUKO-MHOKECTBEHHBIH
sa3bIK. B cBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «AnreOpa» BKIIOYEHBI
HEKOTOpbIE€ OCHOBBI JIOTWKH, IPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3zzenax
MaTeMaTUYeCKOro 00pa30BaHUs U CIIOCOOCTBYIONINE OBIAJCHUIO 00YYaIOIUMUCS
OCHOB  YHUBEPCAJIHOTO MareMaTudeckoro s3bika. CoaepkaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «YuCia W BBIYUCICHUS» CIY)KUT OCHOBOWM IJIA
JaJIbHEHIIIer0 U3y4YeHHUs] MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOIIMXCs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TOJIb30BATHCS aITOPUTMAMU, A
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi TOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YKCIIE HA YPOBHE OCHOBHOI'O OOLIEro o0pa3oBaHUs
CBSA3aHO C PAlMOHAJIBHBIMU M UPPALUOHAIBHBIMM 4YMCIaMHU, (HOPMUPOBAHHEM



NPENCTaBICHU O JEHCTBUTEIHLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K CpeHEMY 00I11eMy 00pa30BaHUIO.

Copeprkanue qByX alreOpandeckux JUHUN — « AnreOpandeckre BhIPaKCHU
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEeMaTHYECKOro armapara, HeoOXOIUMOTro sl pEIIeHUs 3aJad MaTEeMaTHKH,
CMEXHBIX TMPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOro 001miero o0Opa3oBaHMsl Y4YeOHBIM MaTepuan TPYIHIUPYETCS BOKPYT
palMOHAIBHBIX BhIpAXKEHUH. ANreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
A3bIKa JUISI TIOCTPOCHHS MAaTEMaTUYECKUX MOJENICH, ONMUCAHUS IMPOLIECCOB H
ABIIGHUN peanpHOrO MHpa. B 3amaum oOydeHus anrebpe BXOIAT TaKxKe
JanbHeillee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUSA, HEOOXOJUMOro, B
YacTHOCTH, JJII OCBOCHHUS Kypca HWH(DOpMATUKHU, U OBJIAJICHUE HaBbIKAMU
JIEeNyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHre cCUMBOJBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUSI, CHOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxkanue GyHKIIMOHAIBHO-TpaQUUECKON JIMHUM HAIICJICHO Ha MOJy4YeHUE
0oOyJaronMMuUCs 3HaHUM O (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOenu
JUIS OTIMCaHUsl U UCCIIEJOBaHMs Pa3HOOOPa3HbBIX MPOLECCOB U SIBICHUN B MPUPOJE
u obmecTtBe. M3yueHue matepuana CHocoOCTBYET pPa3BUTHIO Yy OOy4arouIuxcs
YMEHUS MCIOJIb30BATh PA3JIMYHbIE BEIPA3UTEIbHBIE CPEJCTBA SI3bIKa MATEMATHKU —
CJIIOBECHBIEC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (OpPMHUpPOBaHUE
IIPEICTABIICHUI O POJIM MATEMATHKU B PA3BUTHH IIUBWJIM3AIIUU U KYJIbTYPHI.

CornacHo ywyeOHOMYy IlaHy B 7-9 Kiaccax wu3ydaercss Y4YeOHBIH Kypc
«Anredpa», KOTOPbIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE Pa3feibl COJEPIKAHUSA:
«Yucna ¥ BBUHCICHUS», «ANreOpandyeckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBeHCTBA», «DyHKIINN.

Ha u3yuenue yueOHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 gaca B Henento), B 8 kimacce — 102 vaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Heento).



COIEPKAHUE OBYYEHUA

7 KJIACC
Yuciia ¥ BLIYUCTIEHUA

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, IEPEXO]l OT OJHOU (QOPMBI 3amHUCH
apobeit k apyrou. IloHsATHe palMOHAIBPHOTO YHCIA, 3aliCh, CPaBHEHUE,
YIOPSIOUMBAHUE  PAallMOHAIBHBIX uuceln. ApudmMmerudeckue JCHCTBUS €
pauMOHAIBHBIMU 4YnciaaMu. PemeHne 3aaad U3 peasbHOM NMPAKTUKM HA YacTH, Ha
Ipoow.

CreneHb C HaTypaJlbHBIM [IOKa3aTEJeM: OIpeAesieHrne, MpeoOpa3oBaHKE
BBIPKEHHI HA OCHOBE OIPE/IENICHNUs, 3auCh 00bIIMX yncen. [IpoueHTsl, 3anuch
MIPOLICHTOB B BUJE ApoOU U IpoOM B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1auu Ha
IIPOLICHTBI, PELICHUE 3a7a4 U3 PEalbHON IIPAKTUKH.

[IpumMeHeHNE TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHBIX YHUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Mcie 1mpsiMas U oOparHas
MIPONOPLIHNOHAIBHOCTH.

AJuiredOpanvecKue BbIPAKEeHUs

[lepeMeHHBIE, YMCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEpEeMEHHOU. JlomycTumble
3Ha4YE€HUs NepeMEHHBIX. [IpeacTaBienne 3aBUCUMOCTH MEXAY BETUYMHAMHU B BUJC
dopmynsl. Beruucienus no ¢popmynam. [IpeodpazoBanre OyKBEHHbBIX BBIPAKEHUM,
TOKIECTBEHHO paBHbIE BBIpAKEHHUS, TMpaBujia MpeoOpa3oBaHUs CYMM U
POU3BE/ICHUH, TPaBUIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAJIbHBIM MOKA3aTEIIEM.

OpHounensl 1 MHOrouseHbl. CreneHb MHorouneHa. Ciio)keHue, BhIUNTaHNUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyNbl COKpPAIIEHHOTO YMHOMKEHMS: KBajpaT
CyMMBl W KBajpaT paszHoctu. Popmysia pa3sHOCTH KBaAparoB. PazmoxeHue
MHOI'OYJIEHOB Ha MHOKUTEIIHN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuja MpeoOpa3oBaHUs YypaBHEHMUS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEH JIMHEHHOIO
YPAaBHEHMS], pEIICHHE JIMHEMHBIX ypaBHEHHU. COCTaBIIEHHE YpPaBHEHUHM IO
YCJIOBHIO 3a71auu. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO YPABHEHUM.

JIuneiiHOe ypaBHEHHE C ABYMS MEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JIVHEMHBIX YPaBHEHUW C JBYMS NEPEMEHHBIMU. PelieHwe cucTeEM YypaBHEHUU
CocoOOM MOJCTAaHOBKU. [Ipumepbl peleHus TEKCTOBBIX 3aJad C IMOMOUIBIO
CHUCTEM ypaBHEHUHU.

DOyHKIUU



Koopaunara Touku Ha npsimoi. UncnoBble IPOMEXYTKH. PaccTosiHue Mexny
IBYMsI TOUKaMHU KOOPJAUHATHOU MPSIMOU.

[TpsimoyronbHas cucrema KoopauHat, ocu Ox u Oy. AOcuucca U opauHaTa
TOUYKH Ha KOOpJIMHATHOM IIockocTu. [IpumMeps! rpadukoB, 3agaHHbIX GOpMyIaMu.
Urenune rpadukoB peanbHbIX 3aBucumocted. I[lonstue Qynkuuu. ['paduk
¢yukiuu. CoiictBa pynkumii. Jluneitnas Qynkums, e€ rpaduk. I'paduk Qynkunn
y = [x|. I'padudeckoe pemieHne TUHEWHBIX YpPaBHEHHH W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KVIACC
YucJia ¥ BLIYUCTIEHUA

KBagparHbiii kopeHb u3 uucna. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
JlecsTuunbie TpUOTMKEHUST UppalMOHAIBHBIX yucen. CBoiicTBa apupMeTUIeCKUX
KBaJIpATHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOPa30BaHUIO YUCIOBBIX BHIPAKCHHI
Y BBIYUCJIEHUAM. [[eliCTBUTENbHBIE YUCIA.

Crenens C HeNnbIM MOKa3ateseM 1 €€ cBoiictBa. CTaHaapTHAS 3alliCh YNCTA.

AuredOpanvecKue BbIPAKEeHUs

KBampaTHblil  TpE€XuieH, pa3loKEHHE KBAJAPAaTHOrO TpEXWwieHa Ha
MHOKHUTEIH.

AnreOpandeckas apo06b. OCHOBHOE CBOWCTBO alreOpanyeckod apooOH.
CnoxxeHre, BBIYMTAaHUE, YMHOXXCHHE, JCJICHHE alreOpandeckux ApoOei.
PannoHanbHble BhIpaXXEHUS U UX IPEOOpPa3OBAHKE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJpaTHOTO ypaBHEHUSI.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM M KBaJIPATHBIM.
[Ipocreiine qpoOHO-palMOHATbHBIE YPAaBHEHUSI.

['padrueckas uaTEpHpeTalvsd YpaBHEHUN C IBYMs MEPEMEHHBIMU U CUCTEM
JIMHEMHBIX YPAaBHEHUW C JByMs NEpEMEHHbIMU. [IpuMepbl peleHuss cucrem
HEJTMHEWHBIX YPaBHEHUMN C IBYMsI IEPEMEHHBIMH.

Pelriienrie TEKCTOBBIX 3a7a4 alireOpandecKuM CIIoCOO0OM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJTHOM NMEPEMEHHOM.

DyHKUMH

[Tonsite ¢yakmuu. OOnacTh ONMpeneieHUs] W MHOXKECTBO 3HAYCHUM
¢bynakiun. CiocoOsb! 3a1anus QyHKITUI.

I'paduk pynkiuu. Yrenne cBocTB dyHKIuu no e€ rpaduxy. [Ipumepsl
rpadukoB QpyHKUINN, OTpa)KaIOIIUX PEAIbHBIE MPOLIECCHI.



@OyHKIUY, ONMHUCHIBAIOIIAE TPAMYI0 M OOpaTHYIO MPOMOPITMOHATIBHEIE
3aBHCHMOCTH, HX rpadukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelIeHre YpaBHEHUH U CUCTEM YpaBHEHHM.

9 KJIACC
Yuciia ¥ BLIYUCTIEHUA

PannonanpHble YuCIa, UppallMOHATIbHBIE YUCIA, KOHEYHbIE U OCCKOHEUYHbBIC
JecATUYHbIE ApoOor. MHOXKECTBO ACHUCTBUTENBHBIX YUCEN, JEHCTBUTEIBHBIC YHCIIA
Kak OECKOHEUHBIE NeCATHYHBIC IpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHEC
MEXAY MHOXKECTBOM JEUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MIPSMOI.

CpaBHeHME JIEHCTBUTENBHBIX 4YHCeN, apuMeTuyeckue JEeUCTBUA C
JNEUCTBUTEIIbHBIMUA YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXAIOWIET0 MHUPA, JIUTEIBHOCTh IPOLECCOB B
OKPY’KAIOIEM MUPE.

[TpubnnkE€HHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTh NpHOIMmxKeHusl. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yiabTaToB BEIUYMCICHUH.

YpaBHeHUS U HEPABEHCTBA

JlunentHoe ypaBHeHMe. PelieHue ypaBHEHMM, CBOASLIMXCS K JIMHEHWHBIM.

KBagpaTHoe ypaBHeHuMe. Pemienre ypaBHEHNN, CBOMSIIMXCS K KBAAPATHBIM.
bukBaapatHoe ypaBHeHue. lIpumepsl pemieHus ypaBHEHUN TPEThEW M 4ETBEPTOU
CTEIIEHEW Pa3JI0KEHUEM HA MHOXKUTEIIN.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHM. PereHue TEKCTOBBIX 3ajaad
anreOpanyecKkuM METOJIOM.

VYpaBHeHUE ¢ OByMsI NEPEMEHHBIMU U €ro rpaduk. Pemenue cucteM AByX
JMHEWHBIX YPABHEHUM C ABYMs IEPEMEHHBIMU. PelieHue cucrem 1ByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JMHEWHOEe, a Jpyroe — BTOpoi creneHu. [paduueckas
VUHTEPIPETALNS CUCTEMbI YPABHEHUH C IBYMSI [IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3a/1a4 AJIr€OpaundecKUM CIIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre JIMHEHHBIX HEPABEHCTB C OAHOM IlepeMeHHOU. Pemenne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBajgpaTHble HEpaBEHCTBA.
I'paduueckass wHTEepmperanusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

DyHKIUU

KBaaparnunas ¢yskius, e€ rpaguk u corictBa. [lapabona, kKoopauHaTHI
BEPIIMHBI TapadOoJIbl, 0Cb CUMMETPHUH MApa0OJIbI.

I'padukn Gynxumit: y =kx, y=kx +b, y=k/x, y=x3, y=Vx, y = x|, u ux
CBOKCTBA.

YucioBbIe IOCTEA0BATEILHOCTH M IIPOIPECCHHU



[ToHsiTHE YMCITOBOM MOCIENOBATENBHOCTH. 3aJaHUE IOCIEH0BATEIbHOCTU
pPEKyppeHTHOH hopmyIioi u popmysoit n-ro dieHa.

Apudmernueckass U reomerpuueckas nporpeccuu. PopMmyibl n-ro 4ieHa
apu(pMeTUYECKON U TEOMETPUUECKON MPOTrPECCHiA, CyMMBbI IIEPBBIX 71 YJICHOB.

N300paxeHne 4YiIEHOB apuU(PMETHUECKON W TeOMETPUYECKONW MPOTPEecCHit
TOYKAMH Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M SKCIOHEHUMAJIBHBIA POCT.
Cno>xHbI€ TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOEHHUS MPOrpaMMbl Yy4eOHOTO Kypca
«Anre0Opa» XapaKTepU3yIOTCs:

1) naTproTH4eckoe BOCIMTAHME:

IPOSIBJICHMEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHHMCKOM
MAaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHHWEM K  JIOCTH)KEHHUSIM  POCCUHCKHX
MAaTEMaTUKOB M POCCUMCKOW MAaTEMAaTUYECKOM IIKOJIbI, K HMCIOJIb30BAHUIO ITHX
JOCTH)KEHUM B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpakIaHCKoOe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEH I'pa)kAaHWHA U pealu3aliu ero
OpaB, NpPEJICTaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (PyHKUHMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, MPOLEAYp I'pakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TIPaKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B AESATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIMTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Y4YaCTHE€ B PEIICHUM IPAKTUYECKHX 3a1ad
MaTeMaTUYeCKOM HaNpaBiI€HHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTUYECKOIrO
o0pa3oBaHMs HAa MPOTSHKEHUM BCEH >KU3HU JUIsl YCIEIHOW MpodecCHoHaNbHOU
JESTeIbHOCTY M Pa3BUTUEM HEOOXOJHWMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOECHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCITUTAHHE:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PEUICHUH, pacCyX JACHUH, YMEHUIO BHUAETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI0 MIO3HAHUS:

OpUEHTalMel B JIEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
MpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKa, MPUPOIBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAyKd Kak cQepbl 4YelIO0BEeYeCKOU
NEeSATEIBbHOCTH, ATANOB €€ Pa3BUTUS W 3HAYMMOCTH JJIA Pa3BUTHS IIMBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKU U MATEeMaTHYE€CKOW KyJIbTYpOHl Kak CpelCTBOM
MO3HAHHUSI MHpA, OBJIAJCHHUEM MPOCTEHIIMMHU HaBBIKAMU HCCIEA0BATEIbCKOM
NeSITENIbHOCTH;



6) ¢usnyeckoe BocnMTAHMEe, (POPMHUPOBAHHE KYJBTYPbI 310POBbS H
IMOLMOHAJIBLHOTO 0JIArONOTyYHs:

TOTOBHOCTBIO TPHUMEHATh MaTEMAaTUYECKUE 3HAHMsS B MHTEpPEcax CBOETrO
3I0pOBbSl, BEIEHUS  370pOBOrO0  oOpa3a  KU3HM  (310pOBOE  IUTAaHHUE,
cOaaHCUPOBAHHBIA PEXKUM 3aHATHM U OTABIXA, pETyJsapHas Qu3nIecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAKOT'O K€ IIpaBa JIPyroro 4YeJIoBeKa;

7) 3K0JI0rHYecKoe BOCIIMTAHUE:

OpUEHTalMEel HAa TPUMEHEHUE MaTEMAaTHUYECKUX 3HAHUU JJI PEIICHUS 3a7ad
B 00JacTH COXPAHHOCTH OKPYXXAIOUIeHl cpeapl, IJIaHHUPOBAaHHUS TIOCTYIKOB U
OLICHKM HMX BO3MOXKHBIX IIOCIEACTBUI I OKPY’KAIOIIEW Cpelpl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IyTeH X PeLeHus;

8) ajanTanusa K M3MEHAIIUMCS YCJIOBUSM COLMAIBLHON M NMPHUPOIHOM
cpenbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUUThCA y IPYIHX JIOE€H, NpUoOpeTaTh B COBMECTHOW JIESATEIbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OIbITa IPYTUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMM HOBBIX 3HAHMM, B TOM YHCIE
(bopMynMpoOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 0OBEKTAX U SABJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIMUTHI COOCTBEHHBIX 3HAHUN W
KOMITETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIUA KOHTPMEpP, KOPPEKTUPOBATH
MIPUHUMAEMBbIE pelIeHus] U JeHCTBUA, (OPMYIUPOBATh U OLIEHUBATh PUCKU U
MOCJENICTBUSL, POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeqbHBbIC YHHBEPCAIbHbIEC Y4eOHbIE NeHCTBUA

ba3oBble Jilornueckue aeiicTBUA:

e BBIABIITh U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TOHSATHUN, OTHOIICHUW MEXIy MOHATHSAMHU, (HOPMYITUPOBATH
OTIpEJICICHHs]  TMOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKaIyM, OCHOBAaHUSA JUIsi OOOOIEHUS W CPAaBHEHUS, KPUTECPUU
IIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (QOpMyIHpOBaTH W  MPeoOPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTENIbHbIE W OTpPULIATENIbHbIE, €IUHUYHbIC, YACTHbIE U O0OIIUe,
YCIIOBHBIE;



BBIBIAITH ~ MATEMATHYECKUME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpoTUBOpeuss B (akTax, AAHHBIX, HAOMIOACHUAX M YTBEPHKICHUSX,
npemjiaraTb ~ KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3bupatrh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN (TIPSMBIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITENIbHO HECJIOXKHBIE JJOKa3aTEJIbCTBA
MaTeMaTHYeCKUX (PakToB, BBICTpaMBaTh aPTyMEHTALUIO, MPUBOIUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh crnoco0 penieHus ydyeOHOMl 3ajauu (CpaBHHUBATh HECKOJIBKO
BapUAaHTOB peEUIeHMs, BbBIOMpaTh Haubosee MNOAXOASAIUNA C YUYETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarejibCckue JeiicTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiIemMy,
CaMOCTOATENIHO YCTaHaBIIMBaTh MCKOMOE U JaHHOe, (HOpPMUPOBATH
TUTIOTE3y, apTYMEHTUPOBAThH CBOIO MTO3HIINIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIM
OKCMIEPUMEHT,  HEOOJBIIOE  WCCIEAOBaHHWE IO  YCTAHOBJICHHUIO
OCOOCHHOCTEM MaTeMaTHYECKOTO OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXTy coOOiM;

CaMOCTOATENEHO (POPMYJIUPOBATH 0000IIEHUS U BBIBOJBI IO pe3yjbTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

MIPOTHO3WPOBATh BO3MOXKHOE PAa3BUTHE TPOIIECCa, a TaKKe BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTH HMH(OpPMAIUU, IaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a]1a4H;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATH WM HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh GOpMy TpeACcTaBiIeHUS HHPOpMAIUM € WILIIOCTPUPOBATH
peliaemMple 3aayd CXeMaMH, JuarpaMMaMH, WHOM rpadukod U HX
KOMOWHAITUSMU;

OLICHWBATh HAAEKHOCTh WH(GOPMALUK TIO KPUTEPUSM, MPEITOKECHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHHKaTHBHBIE yHHUBeEPCAIbHbIEC y4eOHbIe AelCTBHUS:



BOCIPUHUMATh M  (HOPMYIHpPOBATh CYXKJIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHS] B YCTHBIX M NUCBMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IIO
XOJly pelleHUs 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0JIe 00CYKJIeHUS 3a7]aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMOI TEMBI,
po6JieMbl, perraeMon 3a/1a4uu, BbICKa3bIBaTh HJIEH, HAIICJICHHBIE HA TIOUCK
pELICHUs, COINOCTAaBIATh CBOM CYXACHHUA C CYXKICHUSIMH JPYrHX
YYaCTHUKOB JHajiora, oOHapyXUBaTh Pa3IMYME€ U CXOJACTBO MNO3UIIMIM, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,
NPEACTABIATh  pPE3yJbTaTbl  PEHIEHWs  3aJadd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  INPOEKTa,  CaMOCTOSTENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMYIIECTBA  KOMaHIHOM U
UHAMBUIYAJIbHOM pabOThl NpU pPEIICHUH Y4YEOHBIX MaTeMaTUYECKUX
3aad;

IPUHUMATh 1EIb COBMECTHOM NIEATEIbHOCTH, MJIAHUPOBATh OPraHU3ALUIO
COBMECTHOI paboThl, pacmpelneisTh BUAbl padOT, JOroBapUBaThCS,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIFO/ICH;

y4yacTBOBaTh B TPYNIOBBIX (opmax paboTel (00cyxkaeHus, OOMEH
MHEHHUSMH, MO3TOBbIE IITYpMbl M JPYTU€), BBINOJHATH CBOK YacTh
paboThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTMMHU WICHAMU KOMaH/bl,
OLICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOMIMH MPOAYKT MO KPUTEPHSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryiasiTuBHbBIC YHUBEpPCAJIbHbIC Y4eOHbIE ACHCTBUS
Camoopranusanus:

CaMOCTOATENILHO COCTAaBJIAThH TUIAH, AJITOPUTM PEIICHUS 3a/ladu (WU €ro
4acTh), BBIOMpATh CHOCOO PEIICHHS ¢ YU4éTOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpPOBATh M KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:

BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIS TMpollecca |
pe3yabpTara peueHusl MaTEMaTUYECKOM 3a/1auu;

NpeABUIETh TPYAHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh TIPHU pELICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa AECSATEIbHOCTU MOCTABICHHOW €U
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS LEIH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



IHPEAMETHBIE PE3YJIbTATbBI

K kxoHiy oOyuenuss B 7 KJacce OOYYAIOIIMIICA TOJYYHUT CIEAYIOIINE
MIPEAMETHBIC PE3YJIbTATHI:

Yuciia 1 BIYMCICHUASA

BrImiotHITh, codeTas YCTHBIE WM THChbMEHHBIE MNPUEMBI, apuPMeTHUIECKUE
JCHCTBYS C palliOHATBHBIMHU YHCIaMH.

HaxoauTh 3HA4YeHHWS YWCIOBBIX BBIPAKECHUH, MPHUMEHATH pa3HOOOpa3HbIC
CIOCOOBI M TPUEMBI BBIUMCIICHUS 3HAYEHUN NPOOHBIX BBIPAKCHHM, COMEPIKAIINX
OOBIKHOBEHHBIE U JICCATHYHEIE TPOOH.

[lepexomuTh OoT omHOM (HOPMBI 3aMKCH 4Yucen K Apyrou (mpeoOpa3oBbIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHHBaTh U YIIOPSAA0YNBATH PAllMOHATBHBIC YUCITA.

OKpyIJIsTh YuCa.

BBITIONHATS TPUKUIKY U OLIEHKY pe3yJIbTaTa BHIYMCIICHHM, OLIEHKY 3HAYEHUHN
YHUCJIOBBIX BBIPAKEHUN. BBIMOMHATH JEHCTBUA CO CTENEHSAMHU C HATypaJlbHBIMU
MOKa3aTeISIMHU.

[IpumMeHATh  TPU3HAKK  JCIUMOCTH, pa3JIOKECHHE Ha  MHOKUTETH
HaTypaJIbHBIX YUCE.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIC 3aJ]a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPIMOHAIBHOCTHIO BEJIMYWH, NPOIEHTAMU, WHTEPIPETHPOBATH
pEe3yNbTaThl PEIICHUs 3a7ad ¢ YYETOM OTPaHWYCHHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AJsredOpanvecKue BbIPAKEHUS

Hcmonp30BaTh anreOpandecKyl0 TEPMUHOJIOTHIO M CUMBOJIHKY, TPUMCHSThH
e€ B TIporiecce OCBOCHHS y4eOHOTO MaTeprara.

HaxonuTh 3HaueHUss OYKBEHHBIX BBIPAKCHUN TPH 3aJaHHBIX 3HAYCHUSIX
NIEPEMCHHBIX.

BeimonHAT,  TpeoOpa3oBaHUsS ~ [ETOTO  BBIPAKEHHUS B MHOTOWICH
MIPUBEJICHUEM TTOJIOOHBIX CIAraeMbIX, PACKPBITUEM CKOOOK.

BEITIONHATE YMHOKEHHE OJIHOWICHa HAa MHOTOWICH M MHOTOYICHA Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OCyIIecTBIIATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXXHTEIM C ITOMOIIBIO
BBIHECEHUS 3a CKOOKM OOINEero MHOXHUTENS, TPYNIUPOBKUA CJIaraeMbIX,
npuMeHeHus: (HOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumeHsaTh mpeoOpa3oBaHUs MHOTOYWICHOB IS PEIICHUS Pa3IMYHBIX 3a7ad
U3 MaTEMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATLHON MPAKTUKH.

Hcmonp30BaTh CBOWMCTBA CTEMEHEW C HATypalbHBIMHU IOKA3aTEISIMHU IS
npeoOpa30BaHUs BBIPAKECHUH.



YpaBHeHUS U HEPABEHCTBA

Pemate JMHENHBIE YpaBHEHUsS C OJHOM IMEPEMEHHOWN, MPUMEHsSS IpaBUiia
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsaTs, ABiseTcs
JIM YUCJIO KOPHEM YPaBHEHHS.

[IpumeHsTh rpaduyecKkre METObI IPH PEIIEHUN JTMHENHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupaTe mnpuUMepbl Map 4YKCEN, SBIAIONIMXCS PEIICHHEM JUHEHHOTrOo
YPaBHEHHUS C ABYMSI IEPEMEHHBIMMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTU TpauK JMHEHMHOrO YpPaBHEHHS C
JIBYMsI TEPEMEHHBIMHU, MOJIB3YSACHh TrpadUKOM, NPUBOAUTH MPUMEPHI PELICHUS
YPAaBHEHUS.

Pemiats cuctemsl IBYX JIMHENHBIX YPAaBHEHUN C ABYMS IEPEMEHHBIMH, B TOM
quciie rpaduyecKu.

CocraBnsTh W pemaTh JMHEHHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHMM II0 YCJIOBHUIO 33Jladyd, WHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 331a4M MOJy4EHHBIN pe3yJIbTarT.

DOYyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 3a/1aHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, HTHTEPBAJIbI, 3aIIMCHIBATh YUCIOBBIE IPOMEKYTKHU HA
anreOpanyeckoMm si3bIKe.

OTMeuaTh B KOOPJMHATHOW IUIOCKOCTH TOYKH IO 33JIaHHBIM KOOpJMHATAM,
cTpouTh rpaduku TUHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnucelBaTh C TMOMOLIbIO (PYHKIIMM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIIMYMHAMU: CKOPOCThb, BPEMs, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
MPOU3BOAUTENIBHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHre GyHKINH 110 3HAYSHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHUS W aHalu3a WH(OpMaIuwy,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMALUIO U3 IpaMKOB PeaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyuenuss B 8 kJjlacce OOYyYalONIIMICS TOJYYUT CIECAYIOIINE
MIPEAMETHBIE PE3YJIBTATHI:

Yucaa v BIYUCTICHUS

Hcnonb30BaTh HayajdbHbBIE MPEIACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YUCeN ISl CPABHEHMSI, OKPYTIICHUS U BBIYUCICHUN, N300paXkaTh JACHCTBUTEIHHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHnsaTh TOHATHE apU(METUYECKOTO KBAJAPATHOTO KOPHSA, HaXOIUTh
KBaJpaTHbIE KOPHH, UCIOIB3YS MPH HEOOXOIUMOCTH KaJbKYJSTOP, BBITIOIHSATH
npeoOpa3oBaHus BBIPAKECHUN, COAEPXKAIIUX KBAJApaTHbIE KOPHH, HCIONb3YS
CBOMCTBA KOPHEHN.



Hcnonb3oBaTh 3anmucu OOJBIIMX M MalbIX YHUCEN C MOMOIIBIO JECATUYHBIX
npo0eii u creneHelt uucna 10.

AJsiredOpanyecKue BbIPAKEHUs

[IpyuMeHATh TMOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATD
peoOpa3zoBaHusl BEIPAKEHUH, COIEPIKAIIUX CTEIICHH C LIEJIBIM ITOKa3aTeJIeM.

BbITIONHATE TOXKJIECTBEHHbIE MPEOOPA30BAHMS PAIIMOHAJIBHBIX BBIPAKEHUN
Ha OCHOBE IPaBUJI ICUCTBUI Ha/Jl MHOTOUYJICHAMH U aJIreOpanyecKUMH IPOOSIMH.

PacknaapiBaTh KBaAPATHBIN TPEXUWICH HAa MHOKHUTEIIH.

[IpuMeHsTh peoOpa3z0BaHUs BHIPAXKECHUM JJISI PEIICHUST PA3IMYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX NMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewmiate nMHENHBIE, KBaJpaTHbIE YpaBHEHUS WU PAlMOHAJIbHBIC YpaBHEHUS,
CBOJIAILIMECS K HUM, CHCTEMBI IByX YPAaBHEHHI C IBYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIIETOBAHUS YPAaBHEHUN U CHCTEM YPABHEHHM, B
TOM YHCJIE C MPUMEHEHUEM IpaduyecKuX MpeCTaBICHUN (YCTaHABINBATh, UMEET
JM ypaBHEHUE WJIM CHCTEMA YpPAaBHEHUW PEIICHUS, €CIU HUMEET, TO CKOJBbKO, U
nmpouee).

[lepexoauTh OT clioBeCHON (POPMYIHUPOBKH 3a/layu K €€ anredpandecKkon
MOJCJIM C TIOMOIIBIO COCTaBJICHUS YPaBHEHUS WM CHUCTEMbl YpPaBHEHH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJlauu MOJIyYEHHBIN pe3yybTarT.

[IpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB [HJIs CPAaBHEHHUSI, OIICHKU,
pelIarh JIMHENHbIE HEPABEHCTBA C OJHOW IEPEMEHHOM U MX CHUCTEMBI, 1aBaTh
rpauyecKyr0 WJUTFOCTPAIIMI0O MHOXKECTBA PEIICHUITHEPABEHCTBA, CUCTEMBI

HEPaBEHCTB.

DyHKUNH

[loHuMaTh W HUCTHOJB30BATh (PYHKIIMOHAIBHBIC TOHSATUSA U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUYCHHS), OMPENEsITh 3HAUeHHE (DYHKIHH IO 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOWCTBA (PYHKIIUU 10 €€ rpadukKy.

Crtpoutsb rpaduku 31eMeHTapHbIX (YHKIMA BUJA:

y =k/x, y = x2, y = x3,y = |x|, y = VX, ONHCHIBAaTh CBOWCTBA YHCIOBOM

dbyHkuu 1o e€ rpaduky.

K xoHiy oOyuenuss B 9 kJjiacce OOYyYalONIMICSA TOJYYUT CIEAYIOIINE

peAMETHBIE PE3YJIbTAThI:

Yucsia v BbIYMCTICHUSA

CpaBHUBATh W YIOPSAOYMBATH PAMOHAIBHBIE W HUppaAlMOHATILHBIE YHCIIA.

BeimonsaTh  apudmeTndeckue NEUCTBUS C  palMOHATIBHBIMH  YHCIIAMH,

codyeTass YCTHbIE U TIUCbMEHHBIE TMPUEMBI, BBIMOJHATH BBIYMCIEHUS C
HMppalMoOHaIbHBIMU YHCIAMH.



HaxonnuTe 3Ha4yeHHsI CTENEHEM C LeJbIMU IIOKa3aTellIMU M KOpHEH,
BBIYMCIIATH 3HAYCHMS YACIOBBIX BBIPAKECHHM.

OKpyrasaTe [JEHCTBUTENIBHBIE YHMCIA, BBINOJHATh IPUKHUIKY pe3yibTaTa
BBIYMCIICHUN, OLICHKY YHACIIOBBIX BBIPAKCHHM.

YpaBHeHMs U HEPABEHCTBA

PemaTte nuHENHBIE W KBaJApaTHBIE YPaBHEHHUs, YPaBHEHUS, CBOISAIIMECS K
HUM, [IPOCTENIINE TPOOHO-PALMOHAIBHBIE YPABHEHMS.

Pemlate cucremsl IByX JIMHEMHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMU U
CHUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE ABJISAETCS JIMHEUHBIM.

Pemarp TekcTOBBIE 3amauM  aJreOpauvyeckKUM CIOCOOOM € IOMOIIBIO
COCTABJICHHSI YPABHEHUS WII CUCTEMBI JIBYX YPAaBHEHHN C IBYMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUWU, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapUuecKuX MpeCTaBIeHUH (yCTaHABINBATh, UMEET
Y YpaBHEHUE WIM CHUCTEMA YPAaBHEHUM PEILICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

PemaTe nvHElHbIE HEpPAaBEHCTBA, KBAaJApPAaTHBIE HEPABEHCTBA, M300pa)kaTh
pelLIeHNe HEPABEHCTB HAa YMCIOBOM IIPSAMOM, 3aIIMCHIBATH PEIICHUE C ITOMOIIBIO
CUMBOIJIOB.

Pemlarb  cuCTEMBl  JIMHEHWHBIX  HEPABEHCTB, CUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOUIME KBAJAPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YMCIIOBOM MPSAMOM, 3aIIUCHIBATH PEIIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELIEHUN PA3JIUYHBIX 3a/1a4.

DyHKIUU

Pacnio3HaBate (QyHKIMM U3y4yeHHbIX BHJIOB. [loka3piBaTh cXxeMaTHYECKH

pacroJioKeHNUEe Ha KOOPJIUHATHOM TMIIOCKOCTH TpadukoB GyHKIUMA BUaa: y = kx, y
=kx+by=kx,y=ax2 +bx +c,y=x3,y = \/X, y = |x|, B 3aBHUCHUMOCTH OT
3Ha4YCHUN KOA(DPUITUEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U M300paxaTh CXEMAaTUYECKU TpaUKU KBAJIpPaTUUHBIX (DYHKIIHA,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIIMN MO UX Tpadukam.

Pacnio3naBaTh KBagpaTHUYHyIO (PyHKIHIO 110 GopMyJie, MPUBOAUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble OC/I€10BATEIBHOCTH U MPOrPeccuut

Pacnio3HaBate apuMETHUECKYyI0 U TE€OMETPHUYECKYIO0 MPOTPECCUU MpU
Pa3HBIX CIOCO0aX 3a/1aHMsI.

BbINOAHATE  BBIUMCICHHS C HUCHOJBb30BaHMEM (OpMyNl nN-ro  4jeHa
apu(pMeTUYECKON U TeOMETPUUECKOIN MPOTrpeCcCHii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh wieHbl IOCIEA0BATENbHOCTH TOYKAMU HAa KOOPJAMHATHOU
IUIOCKOCTH.



Pemate 3amaum, CBS3aHHBIC C YHCIOBBIMH IOCJICIOBATECILHOCTIMU, B TOM
YHUCIIC 33/1a4d U3 PEaIbHOM JKM3HU (C MCIIOJIh30BAHUEM KaJIbKYJIATOPa, U(PPOBHIX
TEXHOJIOTHM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosunuecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB M TeM nu@poBbie
Ne o/m P Konrpoanusie | IIpakruyeckue (mupp )
NMPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
| Yucna v Berunciienus. ParmoHanbHeIe 13 1 bubnuoreka [JOK
qyuciia https://m.edsoo.ru/7f415b90
bubnnorexa [JOK
2 15 2 4
¥/ DABHEHIT I HEPABCHCTEA https://m.edsoo.ru/7f415b90
bubnuorexa [JOK
LD 1 1 1
3 Koopansatet u rpaguicu. Qymkumin ? https://m.eds00.ru/7f415b90
bu6mmoteka I[IOK
7 2 4
4 AJIrEOPAIHECKHE BIpOKCHI 3 https://m.edsoo.ru/7f415b90
bu6nmmotexka [IOK
1
> Hosropene 1 obodmerie 8 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 9




8 KVIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbie
Ne ni/m P Konrpoasubie | Ilpakrunuyeckue (ubp )
NMPorpaMmbI Bcero o0pa3oBaTejibHbIE
padoThbI padoTsbI
pecypcsl
| AnrebpanyecKue BIPAKEHHSL. 2 ) bubnuorexa [LIOK
Anre6Gpanueckas ApoOb https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
2 4 .K 11 1 1
rcia v BeluucieHus. KBajpaTHeie KOpHU hitps://m.cdsoo.ru/7417af8
3 VYpaBHeHus u HepaBeHcTBa. KBajpaTHbie 18 | ) bubmmoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
4 AnrebpanyecKie BIPAKEHHS. 3 bubnuorexa [LIOK
KBanpatHblil TpéxuiieH https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. CHUCTEMBI 10 | 3 bubmuoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6nmmorexka [IOK
. 11
6 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa hitps://m.cdsoo.ru/ 741 7af8
bu6mmoteka I[IOK
O .0 5
7 YHKUHH. LICHOBHBIC TIOHATHA https://m.edsoo.ru/7f417at8
but6mmoreka [JOK
8 (0 4 7 1
YHKIUHH. HHCIOBIE GyHKIH https://m.edsoo.ru/7f417af8
9 Uucna u BeruucieHusi. CTeneHsp ¢ 1elbM 6 bubnuoteka [IOK
IoKa3arejieM https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
1 IT 19
0 OBTOpeHHeE 1 0GobwmenHe https://m.edsoo.ru/7f417at8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 6




9 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB 1 TeM uudpoBbie
Ne ni/m P Konrpoasubie | IlpakTnuyeckue (1ucpp )
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchbl
| Yucina v BerurciieHus. JlecTBUTEIbHBIC 14 | bubmuorexa [JOK
quyciia https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
1 1 1
2 Gyt ? https://m.edsoo.ru/7f419d08
3 YpaBHEHUS ¥ HEPABEHCTBA. Y PABHEHMUS C 3 | ’ bubnuotexa [JOK
OJIHOM IIEPEMEHHOU https://m.edsoo.ru/7f419d08
4 VYpaBuenus u HepaBeHCTBA. CUCTEMBI 10 | | bu6nuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6nmmoreka [IOK
.H 14 1 1
5 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa hitps://m.cdsoo.rw/7i419d08
bu6mmoreka [IOK
1 1 1
6 HucnoBble MOCIEI0BATENLHOCTH 5 https://m.edsoo.ru/7f419d08
7 IToBTOpenue, 06001IeHNE, CUCTEMATH3AIHS ” bubnnorexa [HOK
3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 6







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB
Ne/m | Tema ypoka B KouTtpoJsbHble IIpakTHyeckune
cero padoThI padoThI
1 Beenenue B anre6py 1
Pammonansabie uncia 1
3 YucnoBbie BEIPAKEHUS 1
4 Haxoxnenue 3HaueHUN YuCI0BBIX |
BBIPAKEHUH
5 Pemenue 3ama4 u3 peanbHOM MPaKTUKHU Ha |
4acTH, Ha IpoOu
BeIpaxxeHus ¢ nepeMeHHbIMH 1
JlonycTruMble 3HaYEHUsI IEPEMEHHBIX 1
3 Haxoxnenue 3HaueHU OYKBEHHBIX 1
BBIPKEHUH
9 CpaBHeHUE 3HAUEHUH BBIPAKEHUM 1
10 Hepasencrsa 1
1 Ypok 0000IIeHHS 1 CUCTEMATH3AIHH |
3HAaHUM
12 KonTponbnas padota Ne 1 1 1
13 CaolicTBa IEUCTBUM Ha/I YUCIaMU 1
14 ToxnecTBa 1
15 ToxxmecTBeHHBIE TPE0Opa3OBaAHUS |
BBIPAKEHU N
16 VYpaBHEHHE U €70 KOPHU 1




17 JInHeliHOe ypaBHEHHE ¢ OJTHOM IIEPEMEHHOMN 1

18 Pemrenue J'II\/’IHGI\/'IHLIX YpaBHEHUH C OAHOMN |
IIEpEMEHHON

19 VYpoxk-npaktukym "Penienre TuHeHHbIX |
YpaBHEHUH ¢ OJTHOM nepeMeHHOn"

20 CocrapieHue ypaBHEHUM 110 YCIOBUIO |
3a1aun

21 Pemrenue 3aiau ¢ mnoMonip0 ypaBHEHUM 1

” Ypok (3606H16HI/I}I U CUCTEMATHU3ALUU |
3HaHUN

23 KonTponbuas padota Ne 2 1

24 DopMmyiIb 1

25 Ypok-nipaktukym "dopmyier” 1

26 YucnoBble NPOMEXKYTKU 1

7 I/I3O6pa)l(eHI/IeVLII/ICJ'IOBIZIX IIPOMEXYTKOB Ha |
KOOpJIMHATHON NPSAMOK

28 UYro Takoe QyHKIMS 1

29 Brruucnenue 3HaueHnit GyHKIIUM IO |
dhopmyre

30 Brruncnenue 3HaueHus aprymMeHra 1

31 Ob6nactp ornpeneneHus GyHKIUN 1

32 I'paduk pynxmm 1

33 VYpoxk-npaktukym "['paduk ¢pyHkimmn” 1

34 [IpsiMas mponoOpUHOHANBHOCTh 1

35 I'paduk mpsMoil mponoOpIMOHATHFHOCTH 1

36 Jluneiinas GyHkums 1

37 I'paduk nmuHEiHON QyHKIIMN 1




38 I'paduk GyHkmmu y = [x| 1
39 Kycouno-3anannsie GpyHKImm 1
40 Omnpenenenye CTENEH! ¢ HaTypalbHbIM !
MOoKasarejaeM
41 YMHOXEHUE cTeneHen 1
42 Jlenenue crereHen 1
43 Bo3Benenue B cTeneHb Npou3BeIeHUS 1
44 Bo3Benenue B cTeleHb CTENICHU 1
45 Ypok (3606meH1/151 U CUCTEMATHU3aLUU |
3HAHUHT
46 KonTponbnas padorta Ne 3 1
47 OnHOYJIEH U €T0 CTaHIaPTHBIN BU/T 1
48 YMHOXEHUE OJTHOWICHOB 1
49 BosBenenue oqHowIeHa B CTEIIEHD 1
50 OyHKIM y = X2 1
51 I'paduk pynkunm y = x"2 1
52 OyHkuus y = x"3 1
53 I'padpux Gynkum y = x"3 1
54 MHOro4JIeH 1 €ro CTaHIapTHBINA BUJT 1
55 CnoxeHrue MHOTOUJIEHOB 1
56 Berunranue MHOTOWICHOB 1
57 YMHOKEHUE OJHOUYICHA HA MHOTOUJICH 1
58 Pemenue ypaBHeHMi 1
59 Pemrenue 3agau 1
60 BriHeceHHe 00111ero MHOKHUTEIIS 32 CKOOKH 1
61 Paznoxkenrne MHOrO4JIeHa HA MHOKUTEH C 1




IIOMOIIBIO BEIHECCHU A O6H.[€I‘O MHOXHTCIIA

3a CKOOKH

62 VYMHOkKEHHE MHOTOUJIEHa HA MHOTOYJICH

63 Pemenue ypaBHenuit

64 Paznoxxenne MHOro4uJaeHa Ha MHOXKHUTEIN
CIIOCO0OM TPYIITUPOBKH

65 VYpok-nipaktukym "MHorousaeHs!"

66 Ypok 00001IeHUS U CUCTEMATH3aAlUH
3HAaHUH

67 KonTponbuas padota Ne 4

68 Bo3sBenenue B kBaapaT CyMMbI U pa3HOCTH
JIBYX BBIpaKEHUI

69 BosBenenue B Ky0 CyMMBI 1 Pa3HOCTH ABYX
BBIPAKEHUI
Pasnoxxenre Ha MHOKUTEIIN C IIOMOIIBIO

70 dbopMyI KBaJipaTa CyMMBI U KBaJiparTa
pa3HocTH

71 OcHoBHbIE (HOPMYITBI COKPAIIIEHHOTO
YMHOKEHUS

7 VYpok-npaktukyM "[IpuMeHeHre OCHOBHBIX
(hopMyJT COKPAIIEHHOTO YMHOKECHHS"

7 YMHOXEHUE pa3HOCTH ABYX BBIPAKEHUN HA
UX CyMMY

74 dopMyIa COKpaIIeHHOT0 YMHOKEHUS
"Pa3nocTh kBagpaToB"

75 Paznosxenue pa3HOCTH KBaIpaTOB Ha

MHOXHNTCIN




PasnosxeHne pasHOCTH KBaJIpaTOB Ha

76 MHOKHTENH. Perenne ypaBHeHUM

77 Pa3no)xeHrne Ha MHOKUTENHN CyMMBbI KyOOB

78 Paznosxenre Ha MHOKUTEN pa3HOCTH KyOOB

79 [TpeoOpazoBaHue 11EJIOT0 BBIPAXKECHUS B
MHOTOYJIEH

20 Ypok-nipaktukym "[IpeobpazoBanue 1eiaoro
BBIPAKEHUSI B MHOTOUJIEH"

81 [TpuMeHeHne pa3IMYHbBIX CIIOCOOOB IS
pa3noKeHus: Ha MHOXKHUTEITN

22 Ypok-nipakTukym "®opMyIibl COKPAIEHHOTO
YMHOXeHus"

23 VYpok 0600111eHUS U CUCTEMAaTH3alUH
3HAHUU

84 KonTponbnas padorta Ne 5

g5 JIuHeitHOe ypaBHEHHUE C IBYMSI
NepeMEHHBIMU

26 I'paduk MMHEWHOTO ypaBHEHHUS C ABYMS
NepeMEHHBIMU

g7 CucTeMbl TMHEHHBIX YPaBHEHUH ¢ IBYMs
TIepeMEHHBIMH

88 Crnioco6 moacTaHOBKU

29 Pemienue cucreM TMHEHHBIX ypaBHEHUH
CII0COOOM ITOACTAaHOBKH

90 Crioco0 croxxeHus

01 Perenne cucrem TMHENHBIX YPAaBHEHUN

CO0CO0OM CIIOKEHUS




VYpok-npaktukyM "Pemenue cucrem

92 1
JIMHEHHBIX YpaBHEHUI"

93 Pemenue 3a1a4 ¢ HOMOIIBIO CUCTEM 1
JIMHEMHBIX YpaBHEHUH

o4 Ypoxk-npaktukym "Pemnienue 3anay ¢ |
IIOMOUIBIO CUCTEM JIMHEMHBIX ypaBHEHU"

95 Ypok 0000IICHHS 1 CUCTEMATH3AIAH !
3HAHUU

96 KonTponbuas padota Ne 6 1
[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB

97 Kypca 7 kiacca, 00001IeHe 3HaH i TI0 TeMe |
"Yucna u BeruncieHus. PanronanbHbie
yucia"
[ToBTOpEHNE OCHOBHBIX MOHITHUH U METOJIOB

98 Kypca 7 kjacca, 00001eHre 3HaHUu| 110 TeMe 1
"VYpaBHeHUs U HepaBeHCTBA"
[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJOB

99 Kypca 7 knacca, 000011eHIe 3HaHU TI0 TeMe 1
"Koopaunats! u rpapuku. Oynkuun"
[ToBTOpEeHNE OCHOBHBIX MOHSITHI U METOJOB

100 Kypca 7 kiacca, 00001IeHIe 3HaHU TI0 TeMe 1
"Anredpanyeckue BoIpakeHUs "

101 Pesepn 1

102 Peseps 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




8 KVIACC

KoauuecTBO 9acoB

Ne n/m Tema ypoka B KonTpoJbHbIe IMpakTHyeckue
cero padoThbI padoThbI
PanmonanbsHbie BhIpaXKeHUS 1
OCHOBHOE CBOMCTBO JIpOOH 1
Coxkparienue apooeit 1
4 CnoxxeHue aQpooel ¢ 0 JMHAKOBBIMU |
3HAMCHATEIIMH
5 Brrunranue npo0Oeii ¢ 0TMHAKOBBIMH 1
3HaMEHATEIIMU
6 Crnoxenue npo0ei ¢ pa3sHBIMHU 1
3HAMEHATEIIIMHU
7 Brraurtanue n1pobeii ¢ pa3HbIMU |
3HAMEHATEIIMH
2 Ypok 0000111eHIS U CUCTEMAaTU3AITT |
3HAHUH
9 KontponbHas pabora Ne 1 1 1
10 YMHOX)eHue apodeit 1
11 Bo3sBenenue npoOeii B cTeneHb 1
12 Henenue mpobdeit 1
13 [IpeoOpazoBanue parmoHaIbLHBIX 1
BhIpOKCHU T
14 Pemenue 3a1a4 Ha HAXOXKIEHHUE CPETHEN |
CKOPOCTH
15 Oynaknus y = k/x u ee rpaduk 1




Ypok 00001IIeHNS U CUCTEMATH3AITT

16 . 1
3HAHUH

17 Kontponbnas padora Ne 2 1

18 JleficTBUTEIIBbHBIC YHCTIa 1

19 KBaI[paTHBIfI KOpHU. ApupMeTHYECKHA 1
KBaJJpaTHbIN KOPEHb

20 VYpaBHenue x2 = a 1

)1 Haxosxnenue npuOiInKeHHbIX 3HaUeHU I |
KBaJJpaTHOI'O KOPHS

22 OyHkus y = sqrt(x) u ee rpaduk 1

23 KBagparsslii KOpEeHb U3 IIPOU3BENCHUS 1

24 KBaapatHbIii KOpeHb U3 ApoOu 1

25 KBangparHslii KOpEHB U3 CTENIEHU 1

%6 BriHeceHrEe MHOKUTEISI U3-T10]] 3HAKA |
KOpHSI

27 Brecenne MHOXKHTENS 1O/ 3HAK KOPHS 1

)3 CaoiicTBa apr(pMETHUECKOTO KBAaJPAaTHOTO |
KOpHSI

29 VYpok - npaktukym "CBoicTBa 1
apru(MEeTHUECKOT0 KBaIPaTHOTO KOpHS"

30 [IpeobpazoBanue BBIpAKEHUIH, ]
coJieprKalliX KBaJpaTHbIe KOPHU

31 Ypox (3606H16HI/I$I U CUCTEMATHU3ALINN 1
3HAHUHU

32 Kontponbnas pabora Ne 3 1

33 HenonHble kBaspaTHbIE YpaBHEHUS 1

34 Perienne HEMOTHBIX KBAAPATHBIX 1




YpaBHEHUM

35 ®dopmyna KOpHEU KBAJIPATHOTO YPABHEHUS

36 Pelienue kBagpaTHBIX YpaBHECHUM

37 VYpok - npakTukyM "Pelienue kBaapaTHbIX
ypaBHEeHUN"

38 Pemenue 3a1a4 ¢ moMoOUIbIO KBaIPaTHBIX
YpaBHEHUI

39 Pemenue 3amau mo reme u3z Ob3 OUIIN

40 VYpok - mpakTuKyMm 1o Teme "Pemienue
3azna4 no teme u3 Ob3 OUITN"

41 Teopema Buera

42 Teopema, oOpaTHas Teopeme Buera

13 VYpox 00600111eHNS ¥ CUCTEMATU3 AL
3HAHUU

44 Konrtponbnas padora Ne 4

45 KBagparHslil TpeX4sIeH U €ro KOpHU

46 Pa3znoxeHue kBaipaTHOTO TpeX4sieHa Ha
MHOKUTEIH
Cokpatienue 1pobeii mocpecTBOM

47 Pa3oKEHUS KBAJPATHOTO TPEXWICHA Ha
MHOKUTENH

48 JpoOHbIe parmoHaIbHBIC ypaBHEHUS

49 Pemienne {[pO6HBIX palMOHAIbHBIX
YpaBHEHHIA

50 Ypok - npaktukym no tem "Pemnienue
JIPOOHBIX pallMOHALHBIX YpaBHEHUN"

51 Pemienue 3aiay Ha IBUXKEHUE




52 Pemenue 3a1a4y Ha cMecH U CIIIaBbl 1

53 Pemenue 3anay u3z Ob3 OUIIN 1

54 VYpok - npaktrkyM "Pemienue 3agaq" 1

55 VYpaBHeHME ¢ ABYMS IEPEMEHHBIMU 1

56 I'paduk ypaBHEHHS C IBYMS IEPEMEHHBIMHU 1

57 HccnenoBanue cucteM AByX JTUHEHHBIX |
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU

58 ['padmyeckuii ciocod pemeHus: CucTeM |
ypaBHEHUI

59 Pemenue cuctem ypaBHEHUH € TOMOIIIBIO |
rpaguKoB

60 AnreGpanyeckuii crocod pereHus: CuCTeEM |
ypaBHEHUI

61 Pemenue cucrem ypaBHeHU rpaduyeckum |
U anredpandeckuM crocoooM

62 Pemenne TekCTOBBIX 3a0a4 1

63 Pemenue 3anay uz Ob3 OUIIN 1

64 VYpok - npakTrkyMm "Pelienne TeKCToBBIX |
3amaq”

65 VYpox 0000111eHNS U CUCTEMATH3 AT 1
3HAHUH

66 KonTtponpHas padora Ne 5 1

67 UYucioBbie HEpaBEHCTBA 1

68 CBolicTBa YNCIIOBBIX HEPABEHCTB 1

69 CrioXeHue YUCIIOBbIX HEPABEHCTB 1

70 YMHOXEHUE YUCIIOBBIX HEPABCHCTB 1

71 [Tepecevenne u 00beTMHEHHE MHOYKECTB 1




72

Hucnossle IPOMEKYTKH

Pemrenne IMPAKTUYCCKUX 3aJiay I10 TEME

73 "YucnoBble NPOMEXKYTKH"

74 HepaBenctBa ¢ 0J1HOM nepeMeHHON

75 Pelienue HepaBeHCTB ¢ OAHOUN MEPEMEHHOM

76 CucTtemMbl HEPABEHCTB € OJTHOM
MEPEMEHHOMN

77 Pemienue cuctem HEPaBEHCTB C OTHOM
MepeMEHHON

78 Oyukius. O6nacte onpeneneHus GyHKIUN

79 OynHk1us. MHOXKECTBO 3HAYCHUN (DYHKITHH
Pemenue 3agau Ha HaXOXkIeHUE 00JIACTH

80 OTIpeIeTICHUSI 1 MHOYKECTBA 3HAYCHU
byHKIUN

81 CaolicTBa QyHKINN

%) Penienne nmpakTuyeckux 3ajad 1o Teme
"CaoticTBa pyHKIIUN"

83 CoiicTBa IuHEHHON QyHKIMN

84 CsaoiictBa dyHkimun y = k/x

85 CgoiicTBa pyHKINHU Y = sqrt(X)

26 VYpox 0000111eHNS U CUCTEMATH3 AT
3HAHUU

87 KonTtponbHas padora Ne 6

28 OnpeneneHne CTENEeH! C [ETbIM
OTPHIIATENIbHBIM MTOKa3aTeIeM

89 CBolicTBa CTENIEHH C LIEJBIM [T0Ka3aTeIeM

90 [Tpeobpa3zoBanue BeIpaXXeHH ¢




IMPUMCHCHUCM CBOMCTB CTCIICHHU C OCJIbIM
IIoKasarejiem

91

Ilonsatue CTaHAApTHOTO BHAa YUCJia

92

Pemrenne 3aJa4 C OOIBIIMMH YHCIIAMU

93

Pemenue 3a71ay ¢ MaJIbIMUA YMCIIAMU

94

Oyuknusa y = x(-1) u ee cBoiicTBa

95

®yHkuMs y = X(-2) 1 ee cBOWCTBa

[ N [ S a N =Y

96

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB Kypca 8 kiacca, 00001ieHme
3HaHWH Mo TeMe "Anredpandeckue
BBIpaKeHHs. AnreOpandeckas qpoos".

97

[ToBTOpEHNE OCHOBHBIX MMOHATHH U
METO/I0B Kypca § kiacca, 000011eHne
3HaHu# 1o TeMe "Yucna v BBIYUCICHUS.
KBanpaTtHbie kopHU"

98

IToBTOpEHNE OCHOBHBIX ITOHATUH U
METOJIOB Kypca 8 Kiacca, 000011eHne
3HaHMUU 110 TeMe "YpaBHEHUS U
HepaBeHcTBa. KBaspaTHbie ypaBHeHUS"

99

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB Kypca 8 kiiacca, 00001eHne
3HaHWH No TeMe "YpaBHEHUS U
HepaBeHCTBA. CHCTEMBI ypaBHEHUM.
Hepasencrsa"

100

[ToBTOpEHNE OCHOBHBIX MOHITHIA U
METOJIOB Kypca 8 kiiacca, 00001eHne
3HaHU 1Mo Teme "DyHKuun"

101

[ToBTOpEHME OCHOBHBIX MOHITHI U




METOJIOB Kypca 8 kiacca, 00001eHne
3HaHui o TeMe ""Hncna U BEIYUCIIEHUS.
CreneHs ¢ 1eIbIM IToKa3areaeM"

102 Peseps

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




9 KJIACC

KoaudecTBO 4acoB

N Tema ypoka KouTpoJsbHbIe IIpakTnueckune
n/n Bcero
padoThbI padoThbI

BBoanb1il ypok 1
JlecTBUS Haa IEMCTBUTEIbHBIMH YHCIIAMU 1
CpaBHeHHUE NEHCTBUTENBHBIX YUCET 1

4 Pemrenre npakTuyeckux 3aad no Teme 1
"CpaBHeHUE ACUCTBUTEIBHBIX YHCe"

5 [TorpemHocTb ¥ TOYHOCTh NPUOIMKEHUS 1

6 AOGCOIIOTHAS U OTHOCUTEIIbHAS 1
MOTPELTHOCTH

7 Pazmepb! 00BEKTOB U JUTUTEIBHOCTh |
MIPOLIECCOB B OKPY’KAIOILEM MHUPE

8 [IpakTHKO-OpHEHTUPOBAHHBIE 3aa4U 1

9 IIpakTHKO-OpHEHTHPOBAHHBIE 3aJaUHN: |
Tapudbl

10 IIpakTHKO-OpUEHTHPOBAHHBIE 3aJa4U: JIUCTHI 1
Oymaru

1 [IpakTHKO-OpHUEHTHPOBAHHBIE 3a/1a4H: TUIaH |
KBapTUPBI

2 [IpakTHKO-OpHEeHTUPOBAHHbIE 3a]Ia4H: TJIaH |
MECTHOCTH

13 [IpakTHKO-OpHEHTHPOBAHHBIE 3aJa4U: I1I€Yb |
st OaHu

14 [IpakTHUKO-OpUEHTUPOBAHHBIC 3a/1a4YU: LIIUHBI 1




15 Ypok 000011eHus ¥ CUCTEMATH3AIH 3HAHU T 1
16 KonTponpHas padora Ne 1 1
17 CBoIiCTBa YETHOCTH ¥l HEUETHOCTH (DYHKITHI 1
18 YeTrHble 1 HEUYETHBIE (PYHKIMU 1
19 (DYHUKI_II/IH f(x) =kx (k 0). Ee rpadux u |
CBOIicTBa
20 QYHK?Hﬂ f(x) =kx + b (k 0, b 0). Ee rpadux |
U CBOMCTBa
o1 q)yHUKIII/ISI f(x) =k/x (k 0). Ee rpadux u |
CBOICTBa
22 Oynkuus f(x) = x2. Ee rpaduk u cBoiicTBa 1
23 Oynkuus f(x) = x*3. Ee rpaduk u cBoiicTBa 1
24 d)yIiKum{ f(x) = sqrt(x). Ee rpaduk u |
CBOIicTBa
25 ®ynkuus f(x) = [x|. Ee rpaduk u cBoiicTea 1
26 OyHKIMA y = ax2 1
27 I'paduk pynkuuum y = ax2 1
28 CaoiicTBa pyHKIMH y = ax\2 1
29 I'padux Gynkum y = ax2 +n 1
30 I'paduk pynkuuum y = a(x - m)"2 1
31 I'paduk kBanpaTruHOi PyHKIMH 1
0 [Toctpoenue rpadurika KBaipaTHUHOM |
byHKIMN
33 Ypok 0000111eHUs ¥ CUCTEMAaTH3AI[UN 3HAHUN 1
34 KonrtponsHas padora Ne 2 1
35 JpoOHo-nuHeiHast GyHKIUSA 1




36 I'paduk qpobHO-IHMHEHHOM HyHKIIH 1
37 VYpok - npakTukyM 1o teme "@yHkuun" 1
38 [lenoe ypaBHEHHE U €rO0 KOPHU 1
39 Pemenue nenbix ypaBHEHUN 1
40 bukBangpaTHbie ypaBHEHHS 1
41 JIpoOHBbIE panioHaIbHbIE YPAaBHEHUS 1
0 Pemenuie npoOHBIX paliOHANIbHBIX
YpaBHEHHI 1
43 Pemenue 3a1a4 ¢ noMO1IbI0 ypaBHEHUI 1
m Pemrenue 3aa4 ¢ mnoMoNIbI0 ypaBHEHUH U3 |
OBb3 ®UIIN
45 VYpoxk - npaktukyM "Pemienue 3anay ¢ |
MIOMOUIBIO ypaBHEHUI"
46 Ypok 0000111eHUs ¥ CUCTeMaTHU3AIH 3HAHU T 1
47 Kontponbnas padota Ne 3 1
43 HepaseHncTBa BTOpOM CTENIEHU C OTHOU |
NepeMeHHOMN
49 Pemenne HepaBeHCTB BTOPOM CTENEHU C |
OJIHOM NTepEMEHHOMN
50 Pemrenne HepaBeHCTB BTOPOM CTENEHU C |
OJTHOM MepeMeHHOH B rpaduyeckux cpenax
VYpoxk - npakTukyM no teme "Pemienue
51 HEpPABEHCTB BTOPOW CTENEHU C OAHOMN 1
nepeMeHHon"
52 Meron uHTEpBAJIOB 1
53 Penienue HepaBeHCTB METOJIOM MHTEPBAJIOB 1
54 Pemrenne nmpakTuyeckux 3a1ad 1o TeMe 1




"PeieHuie HEpaBEHCTB METOI0M

HWHTEpBaJIOB"

55 Ypok - npakTuKyMm 1o Teme "Pemenue |
HEpPaBEHCTB METOJI0OM UHTEPBAJIOB"

56 Ypok 000011eHNs ¥ CUCTEMATH3AIUN 3HAHUI 1

57 KonTponbnas padora Ne 4 1

58 YpaBHeHuE ¢ ABYMs [IEPEMEHHBIMU 1

59 I'padux ypaBHEHHS C IBYMsI IEPEMEHHBIMHU 1

60 Pemenue 3agau no teme "YpaBHeHue ¢ |
JBYMsI IEPEMEHHBIMU U €ro rpadux"

61 Cucrempl ypaBHEHHUH C IBYyMS IIEPEMEHHBIMH 1

& Pemenue cucrem ypaBHEHUH ¢ 1ByMs |
IIEPEMEHHBIMU

63 I'padnueckoe pemieHre CUCTEM ypaBHEHUM ¢ |
IBYMsI IEPEMEHHBIMU

64 HccnenoBanue CUCTEMBI IBYX JTMHENHBIX |
YpaBHEHUH ¢ ABYMS [TEPEMEHHBIMU

65 Pemenue 3aa4 ¢ TOMOIIBIO CUCTEM |
YpaBHEHU BTOPOM CTENEHU

66 Pemenue 3a1a4 ¢ MoMOIIBIO CUCTEM |
ypaBHeHui Bropoii crenenu u3z Ob3 ®UIN
VYpok - npaktukym "Pemienue 3agau ¢

67 IIOMOILIBIO CUCTEM YPaBHEHUI BTOPOH 1
cTeneHn”

68 HepaBeHnctBa ¢ 1ByMs IepeMEHHBIMU 1

69 PelreHne HEpaBEHCTB ¢ ABYMsI |

NEPEMCHHBIMU




CucreMbl HEpaBEHCTB C IBYMS

70 1
nepeMeHHbIMU

71 Pemenue cucreM HEpaBEHCTB € IBYMS |
nepeMeHHbIMU

7 Pemenuie cucrem HepaBEHCTB C ABYMs |
MEPEMEHHBIMH B TpaUUECKUX cpeiax
HexoTtopbie mpreMbl pelieHns: CHCTEM

73 YPaBHEHUN BTOPOM CTENEHU C IBYMs 1
NepeMEHHBIMH

74 Ypok 00001eHUsT 1 CUCTEMATH3AIH 3HAHU T 1

75 KonTponbnas padora Ne 5 1

76 TlocnenoBarensHOCTH 1

77 Omnpenenenue apupMeTUIECKON MPOTPECCUI 1

73 dopmyna n-ro wieHa apupMeTHIeCcKon |
Iporpeccun

79 Pemenue 3amau o teme "Apudmernaeckas |
nporpeccus”

20 CymMa nepBbIX N WIEHOB apu(PMETUUECKOI |
IIPOrpeCCun

81 dopmyiia CyMMbI IEPBBIX N YIEHOB 1
apudmeTrnyeckoi nporpeccun

82 Onpenenenne reoMeTpuIeCKON IPOrpeccun 1

23 ®opmyia n-oro JieHa reOMEeTPUYECKON |
Iporpeccun

84 Pemenue 3agad no reme "I'eomerpuyeckas |
nporpeccus”

85 CymMa nepBbIX N WIEHOB T€OMETPUUYECKON 1




HPOTPECCUH

dopmysa CyMMBbI IIEPBBIX N YICHOB

86 F€OMETPUUYECKON TPOTPECCUm !
g7 ApudmeTrrueckas 1 reoMeTpudecKas |
nporpeccus B 3aaadax Ob3 OUIN
28 VYpok - npaktukym "Pemenue 3anay uz Ob3 1
OUIT"
89 JIMHENHBIN U SKCIOHEHIUAJIBHBIN pOCT 1
90 Crno>xHbIE TTPOLIEHTHI 1
91 Ypok 000011IeHHs ¥ CUCTEMATH3AIUN 3HAHUI 1
92 KonTponbras padorta Ne 6 1
[ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB
93 Kypca 9 knacca, 000011eHIe 3HaHHH TI0 TeMe |
"Yucna u BeIYUCIICHUS. J{eiCTBUTEIbHBIC
gucia"
[ToBTOpEHNE OCHOBHBIX MOHATUI U METOOB
94 Kypca 9 kiacca, 00001eHre 3HaHUN TI0 TeEME 1
"®OyHKIIUIN"
[ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB
95 Kypca 9 kiacca, 00001eHre 3HaHU TI0 TEMe |
"VpaBHEHHS 1 HEPABEHCTBA C OJJTHON
nepeMeHHon"
[ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB
% Kypca 9 kiacca, 000011eHIe 3HaHH TI0 TeMe |
"VpaBHeHUs 1 HepaBeHCTBA. CHCTEMBI
ypaBHEHUN"
97 [ToBTOpEHNE OCHOBHBIX MOHATUNA U METOJIOB |

Kypca 9 knacca, 00001IeHIe 3HaHH TI0 TeMe




"VpaBHeHnus u HepaBeHcTBa. HepaBeHcrsa”

[ToBTOpEHNE OCHOBHBIX IMOHITUH U METOJIOB

98 Kypca 9 kiacca, 00001IeHre 3HaHU TI0 TEME 1
"UucII0BBIE TOCIEA0BATEILHOCTH "
99 Peseps 1
100 Peseps 1
101 Pezepn 1
102 Pesepn 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUsI OCHOBHOI
NPOBepPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbI OCHOBHOI0 00111ero 00pa3oBaHust
pe3yJbTaTa
1 Uucna 1 BEIYUCICHUS
. BemmonHsate,  coyeras  yCTHble M IHMCbMEHHbIE  IIPUEMBI,
. apudMeTHUecKue JeHCTBUS C pallMOHAIBHBIMU YHUCIIAMU
Haxomute ~ 3HaYeHWsT  YHCJIOBBIX  BBIPAKEHHH, PUMEHSTh
1.2 pasHooOpa3HbIe crIOCOObI U MPUEMBI BEIYMCIICHUS 3HAUCHUH APOOHBIX
BBIp)XEHUI, cofiepxKalx 0ObIKHOBEHHbIE U AECATUYHBIE 1pOOU
[Tepexogute 0T oaHOW (opMbl 3amMcu 4Yucenl K  JIpYyroi
13 (mpeoOpa3oBBIBaTh  JECATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JIECATUYHYIO, B YAacCTHOCTH, B OECKOHEUHYIO
JECSTUYHYIO IpO0b)
14 CpaBHUBATh U YHIOPSAA0YUBATh PallMOHAIIBHBIE YHCIIA
1.5 OKpyTrIaTh uncia
BBINONHATE NPUKUAKY M OLEHKY pe3yJlbTaTa BBIYMCIECHUH, OIEHKY
1.6 3HAYEHUN  4YMCIIOBBIX  BBIPAKEHUH. DBBINOMHATE  IEHCTBUA €O
CTETICHSIMU C HATYPaJIbHBIMH MTOKA3aTEISIMH
17 [TpuMeHATh TpPU3HAKK JEIUMOCTH, pPAa3JIOKEHHE Ha MHOXKHUTENN
' HaTypaJbHbIX YUCEIl
Pemarp  npakTUKO-OpUEHTHPOBAaHHBIE  3aJauM, CBA3aHHbBIE C
OTHOIIEHHEM BEJIMYMH, MPONIOPIIMOHAITEHOCTHIO BEJIMYWH,
1.8 NpPOIIEHTaMH, HMHTEPIPETUPOBATh pE3yJbTAaThl pELICHUs 3aJad  C
y4€TOM OTrpaHMUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU paccMaTpHUBAEMBIX
OOBEKTOB
2 AnreGpanyeckre BhIpaKeHUs
)1 Hcnonp3oBaTh  anreOpandeckyr0o TEPMHUHOJIOTMIO U CHUMBOJIUKY,

IPUMEHSTH €€ B IIpoIlecce OCBOCHUS Y4eOHOTI0 MaTepuaa




Haxomute 3HaueHHs OyKBEHHBIX BBIDOKCHUH TpH  33JaHHBIX

22 3HAUEHUX [IEPEMEHHBIX
53 BemmonHate  mpeoOpa3oBaHMs LEIOr0  BBIPAKEHHWS B MHOTIOYJIEH
' IPUBEJICHUEM NT0I00HBIX CIaraeéMbIX, PACKPbITHEM CKOOOK
BbINOTHATE YMHOKEHNE OJTHOYJIEHA HA MHOTOYJIEH U MHOTOWJIEHA Ha
24 MHOTOWJIEH, MPUMEHATh (OPMYNbl KBaapaTa CyMMbl H KBajapara
pasHOCTH
Ocy1ecTBIATh pa3a0KEHUE MHOTOWICHOB HA MHOXKUTENIN € TIOMOILBIO
25 BBIHECEHHS 32 CKOOKH OOIIIET0 MHOXHTEJIS, TPYNIIUPOBKH CIIaraeMblX,
npUMeHeHUs GOopMYI COKPALIEHHOTO YMHOKEHUS
26 [TpumeHsTH peoOpa3zoBaHKs MHOTOWIEHOB JUIS PELICHUS Pa3IUUHBIX
. 3aJ1a4 U3 MaTEMaTUKHU, CMEXHBIX MPEIMETOB, U3 PEaIbHOU MIPAKTUKU
57 Hcnonb30BaTk CBOMCTBA CTENEHEH € HATypaJbHBIMHU IIOKa3aTEIsIMHU
' JUTSI IPEOOPA30BAHMS BRIPAKCHUN
3 VYpaBHEHUS U HEPABEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, NPHUMEHSA
3.1 IIpaBUJia MEepexo/ia OT UCXOAHOIO YPAaBHEHUSI K PaBHOCHIBHOMY €MY.
ITpoBepsTh, ABIIAETCS JIM YUCIO KOPHEM YPAaBHEHMS
35 [IpumensT rpaduueckue METOIbl TPU  PEUIEHWH  JIMHEMHBIX
' YPAaBHEHUHN U UX CUCTEM
33 [TonGupath npuMepsl Map YuCe, ABISAIOIUXCS pelIeHUeM JIMHEHHOTO
' YPaBHEHHUS C IBYMs [IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOM MJIIOCKOCTHU IpadUK TMHEHHOTO YpaBHEHUS C
3.4 JIBYMsl NEPEMEHHBIMH; MOJb3YACh I'paUKOM, MPHUBOJUTH MPHUMEPHI
pelIeHus ypaBHEHUS
35 Pemartb cucTeMsbl 1ByX JIMHEWHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMH,
' B TOM YHCJIe TpahuuecKu
CocTaBisTh U peuaTh JIMHEHHOE YpaBHEHNE WM CUCTEMY JIMHEWHBIX
3.6 YpaBHEHUH 0 YCIOBHIO 33J]a4l, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M [TOJIyYE€HHBIH pe3ysbTar
4 Koopaunats! u rpaduku. OyHKIUN
N300pakaTh Ha KOOPJMHATHOW MPSAMOW TOYKH, COOTBETCTBYIOLIHE
4.1 3aJJaHHBIM KOOpJAWHATaM, Jy4Yd, OTPE3KH, HMHTEpPBAJbl, 3allUCBIBATh

YHCJIOBBIC MPOMCIKYTKH Ha aHFCGPaI/I‘-IGCKOM SA3BIKC




OtMeuaTs B KOOpI[HHaTHOfI IINIOCKOCTH TOYKHM II0 3aJaHHBIM

4.2
KOOp/AMHAaTaM
13 CtpouTth rpadukn muHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU Y
' = [x]
OnuceiBaTh ¢ TOMOIIBIO (PYHKIIMN U3BECTHBIC 3aBUCHMOCTH MEXITY
44 BEJIMYMHAMU: CKOpPOCTb, BPEMS, pPACCTOSIHUE, LEHY, KOJUYECTBO,
CTOUMOCTb, TPOU3BOJUTENLHOCTD, BpeMsl, 00BEM paboThI
4.5 HaxoauTs 3HaueHue QyHKIMU [0 3HAYEHUIO €€ apryMeHTa
[lonumats rpaduyeckuii crmocod MpPEACTaBICHUS U aHaIM3a
4.6 uHpOpMaLUK, W3BIEKAaTh W HMHTEPIPETUPOBATh WHPOPMALHIO U3
rpauKOB peaabHBIX MPOIECCOB U 3aBUCUMOCTEH
8 KUIIACC
Kon N
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBEPSIEMOro .
oOpa3oBaTeJbHOMH MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJabTarta
1 Uucna u BBIYUCTECHUS
Hcnonp30BaTh  HayallbHblE  MPEACTABIEHUS O  MHOYKECTBE
. JIEWCTBUTEIIbHBIX YUCEN JJIS CPABHEHUS, OKPYIJICHHUS U BBIYUCIICHUM,
. n300paxarh JCHCTBUTENIbHBIE YMCIA TOYKAMU Ha KOOPAUHATHOMN
IPSIMON
[IpumeHsTh MOHATHE apU(PMETUYECKOTO  KBagpaTHOTO  KOPHS,
- HAaXOJUTh KBaJpaTHbIE KOPHHU, HCIONB3yd TMPU HEOOXOAUMOCTH
' KaJIbKYJISTOP, BBITOJIHATH MPEe0Opa30BaHUs BRIPAXKEHUHN, COIACPIKAIINX
KBaJpaTHbIE KOPHU, UCIIOJIb3YysI CBOMCTBA KOPHEHN
13 Hcnonp3oBaTh 3amucu OONBIIMX M MajblX YHCET C IOMOIIBIO
' JECATUYHBIX Apo0Oeit u crenenei yucna 10
2 Anrebpanyeckue BEIPaKeHUs
[IpuMeHATh TMOHATHE CTENEHM C LENbIM TMOKAa3aTelieM, BBINOJIHATh
2.1 MpeoOpa3oBaHUs  BBIPAKECHUM, COJEPXKANIUX CTENEHH C  IEIbIM
MOKa3aTeyneM
55 BBIMONMHATE ~ TOXKAECTBEHHBIE  MPEOOpa3oBaHUS  PAIMOHATBHBIX

BBIPQKEHUII HA OCHOBE NpaBWJ JEHCTBUM HaJl MHOTOWICHAMHU U




anreOpanyecKUMH APOOsIMU

23

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOXKUTEIIN

24

[TpumeHsTh IpeoOpa3oBaHusl BBIPAXKEHUM Ui PELICHUs Pa3InYHbIX

3a/1a4 U3 MaTEMAaTUKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKU

YpaBHEHMS U HEPABEHCTBA

3.1

Pemarp JMHENHBIE, KBaApaTHbIE YPAaBHEHUS U PALUOHAIBHBIC
YPaBHEHUs, CBOASIIMECS K HUM, CUCTEMBI JIByX YPaBHEHMU C ABYMs

NEPEMCHHBIMU

32

IIpoBoauTh DpPOCTEHIIME WCCIECAOBAaHUS YPAaBHEHHM U CHUCTEM
ypaBHEHMH, B TOM 4YHCIE€ C TPUMEHEHHEM TIpapHuecKux
IpeJcTaBlIeHU (ycTaHaBIMBaTh, UMEET JIM YpPAaBHEHUE WIM CHUCTEMA

ypaBHeHI/Iﬁ peuiCHusA, €CJIu UMCECT, TO CKOJIBKO, U npoqee)

33

[lepexomuts OT cnoBecHOM  (HOpPMYIUPOBKM  3amaud K e€
anreOpandecko MoOJIEIM C MOMOIIBIO COCTABIICHUS YpPaBHEHUS WIIU
CHUCTEMbl ypaBHEHUM, WHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 33Ja4M NIOJIYYEHHBIN PE3YNbTaT

3.4

[TpuMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OIICHKH,
pemarh JIMHEWHbIE HEPABEHCTBA C OJJHOM MEPEMEHHOM U UX CHCTEMBI,
JaBaTh  TpaUUecKyl0  WUIIOCTpPAllMI0  MHOXKECTBA  PELICHM

HEPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKINA

4.1

[Tonnmath ¥ HUCHOJB30BaTh (YHKIMOHAJIBHBIE MOHITHS M  SI3BIK
(TepMHUHBI, CUMBOJIMYECKHME OOO3HAUYEHHUS), OMNpPEAEsATh 3HAYCHHE
(GYHKIMU 1O 3HAYEHUIO apryMEHTa, OINpeNeNaTh CBOMCTBA (YHKIMH

o e€ rpaduxy

4.2

CrpouTtsb rpaduKu 37eMEeHTapHbIX (QYHKIMIA BUIA:

k . .
y =.y=x%y=Xx%y=|X|, onuchIBaTh CBOMCTBA YNCIOBOI (PYHKIIHH I10
X

e€ rpaduky




9 KIIACC

Kon
MPoBePSIEeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
oOpa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1

Yyuciia U BBIYUCIIEHUS

1.1

CpaBHI/IBaTB U YIOPAOAOYMBATHE pallMOHAJIBHBIC W HPppalllOHAILHBIC

quciia

1.2

BrimonaaTs apI/I(l)MCTI/ILICCKI/Ie HeﬁCTBHH C palluOHAJIbHBIMHA YHCJIaMU,
CoucTasd yCTHBIC U IMHCbMCHHBIC HpI/IéMI)I, BBIIIOJIHATH BBIYHCIICHHUSA C

HppallHOHAJIbHBIMH YU CJIaMHU

1.3

Haxogute 3HaueHMSA CTEIIEHEH C OCJABIMH ITIOKAa3aTCIIIMHU H KOpHeﬁ,

BBIYUCJIATH 3HAYCHUA YU CJIOBBIX BLIpa)KeHI/Iﬁ

1.4

OprTJ'ISITL HeﬁCTBHTCHBHBIe 4HncCJia, BBITIOJHATH IIPUKUAKY pE3yJibTaTa

BBIYMCIICHUM, OLICHKY YHCIIOBBIX BBIPAKEHUI

ypaBHeHI/IH M HCPABCHCTBA

2.1

Pemare sMHEHHBIE W KBaJpaTHbIE  YPABHEHWS, YpPaBHEHHS,

CBOJISIIMECS K HUM, IPOCTEHIINE TPOOHO-pallMOHAIbHBIE YPaBHEHUS

22

Pemate cucteMsl IByX JIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
U CHCTEMBI IBYX YPAaBHEHMH, B KOTOPBIX OJIHO YPAaBHEHUE HE SBIIACTCS

JIMHEWHBIM

23

Pemate TeKCTOBBIE 3ajaud aiareOpanyeckuM CIOCOOOM € MOMOIIbIO
COCTABJICHUS YPAaBHEHUS WJIM CHCTEMBI JABYX YPAaBHEHUH C JBYMs

NEPEMCHHBIMU

24

[IpoBoauTh mpoOCTEHMIIME HCCIENOBaHWS ypPAaBHEHUH U CHCTEM
ypaBHEHMH, B TOM 4YHCIE€ C TPUMEHEHHEM TIpapHUuecKux
Mpe/ICTaBlIeHU (HanpuMep, YCTaHaBIMBATh, UMEET JIU YpaBHEHHE WU

CHCTEMa ypaBHEHUH PEIICHHUs, €CITH UMEET, TO CKOJIBKO)

2.5

PemraTte JIMHENHBIE HEPABCHCTBA, KBaJgpaTHBIC HCPABCHCTBA,
n300pakaTh pelieHne HEPABEHCTB HA YHCIOBOM MPSIMOiA, 3aITMChIBAThH

pemiCHUC C TIOMOIIBKO CUMBOJIOB

2.6

Pemarr cucTeMbl JIHHEHHBIX HCpPAaBCHCTB, CHCTCMbI HCPABCHCTB,

BKJIIOYAOMMe KBAaApPaTHOC  HCPABCHCTBO, I/1306pa)KaTI: pCHICHHUC




CUCTCMbI HCPABCHCTB Ha YHCIJIOBOM HpSIMOﬁ, 3aIlUCbIBATh PCHICHUC C

INOMOIIBIO CUMBOJIOB

2.7

Hcrnonbs30BaTh HEPABEHCTBA IIPU PELLIEHUHN PA3JIMYHBIX 3a/1a4

OyHKIIUU

3.1

PacrioznaBate  (QyHKIMM  W3yYeHHBIX  BUAOB.  [lokaspIBaTh
CXEMaTHYECKHU PACIIOJI0XKEHUE Ha KOOPJMHATHOW TUIOCKOCTH TPapUKOB
byukuuii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3HAYeHUH KOA(PPHUIMEHTOB, OMTUCHIBATH CBOMCTBA (DYHKITHIA

32

[Toka3plBaTh  CXEMAaTHYECKM  pACHONIOKEHHWE Ha  KOOPAWHATHOM
IUIOCKOCTH TpapukoB QyHKIHMA Bupa y = YXs y = [X| U ONUCHIBATH

cBoiicTBa pyHKIHUIT

33

Crpouts ¥ wu300pakaTb CXeMaTU4YeCKH TIpapUKH KBaJpaTHUYHbBIX
(GyHKIWH, ONMUCHIBATH CBOMCTBA KBAIPAaTUYHBIX (YHKIUHA MO HX

rpadukam

3.4

Pacnio3naBath kBaapaTHuHyr0 (YHKUHIO TO (Qopmyse, HPUBOIUTH
MpUMephl KBaJAPAaTHUUHBIX (QYHKIUN U3 peanbHON >KU3HU, (QU3HKH,

reoMEeTpUn

ApudmeTrnueckasi U reoMeTpudecKas Iporpeccuu

4.1

PacrniozHaBaTh apu(pMETHUECKYIO U TEOMETPUUECKYIO ITPOrPECCUU TIPH

Pa3HBIX CIOoco0ax 3a/1aHus

4.2

BBINOMHATE BBIYMCIEHUS C HCHOJIb30BaHUMEM (POpPMYJT n-ro wieHa
apu(MeTHUECKOW M reOMEeTPUUEcKOM Mmporpeccuii, CyMMbl HMEPBBIX N

YJICHOB

43

N300pakath 4eHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIWHATHOU

INJIOCKOCTH

44

PemraTs 3aga4u, CBA3aHHBIC C YHMCJIOBBIMH IIOCII€EA0BATCIIbHOCTAMU, B
TOM YHUCIIC 3agadu M3 pCaHBHOﬁ JKU3HHU (C HCIIOJIb30BAHHUEM

KaJIbKYJIATOPA, IUPPOBBIX TEXHOJIOTHUIN)




ITPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COIePKAHMS
1 Hucna 1 BEIYUCIICHUS
Jlpobu OOBIKHOBEHHBIC W JECATUYHBIC, TIEPEXOJl OT OMHOU (OPMBI 3amuCH
1.1 npobeit k npyroii. IloHsATHE panMOHaIBLHOrO YMCIIA, 3aIUCh, CPaBHEHUE,
YHOPAIOYMBAHUE PALIMOHAIBHBIX YHACET
12 ApudmeTrndeckue IEHCTBUS ¢ pallMOHATBLHBIMU YKCIaMH. Pemenue 3anaq u3
' peanbHOM MPAaKTUKU HA YaCTH, HA ApOOU
13 Crenenp ¢ HaTypajJbHBIM IIOKa3aTeJeM: OIpeJesieHHe, IMpeodpa3oBaHue
' BBIPKECHUH Ha OCHOBE OIPEICIICHIS, 3aITUCh OOJBIITMX YHCEIT
L4 [IporieHThl, 3aMUCh MPOIIEHTOB B BUAE ApoOU U IpoOU B BUAE MPOIICHTOB.
' Tpu 0CHOBHBIE 3a/1aUM HA IPOLEHTHI, pEUICHUE 33]a4 U3 PeaIbHOMI MPAaKTUKU
Ls [IpumeHeHre MPU3HAKOB  JCTUMOCTH, PA3JIOKEHHE HA  MHOXHUTEIH
' HaTypaJbHBIX YHCE
16 PeanbHble  3aBUCHMMOCTM, B TOM 4WCle TMpsMas M oOpaTHas
' MIPONOPLIMOHATBHOCTH
2 AnrebpandecKre BhIpaKEeHUS
)1 [IepeMeHHbIe, UMCTOBOE 3HAYEHUE BBIPAKEHUSI C TepeMeHHOU. JlomycTrmblie
' 3HA4YEHUS IEPEMEHHBIX
55 [IpencraBneHrie 3aBUCHMOCTH MEXKIY BeIMYMHAMHU B BUAE (DOPMYIIBIL.
' Brruucnenus o gpopmynam
53 [IpeoOpazoBanrie ~ OYKBEHHBIX  BBIPQKCHHM,  TOXIECTBEHHO  pPaBHBIE
' BBIPKEHUS
24 CBoiicTBa CTENIEHU C HATYPATbHBIM MOKa3aTelIeM
) s Onunounensl 1 MHOTOWICHB. CTeneHb MHOTOUWIeHa. ClioKeHUE, BhIUMTAHUE,
' YMHOXCHHE MHOTOWICHOB
Y @opMyIbl COKPAIEHHOTO YMHOXKEHHS: KBapaT CyMMBbI U KBaJpaT pa3HOCTH.
' dopMyia pa3HOCTH KBaApaToB. PaznokeHrne MHOTOUJIEHOB HA MHOXHUTENN
3 VYpaBHeHUS
31 VYpaBHeHHE, KOpPEHb YypaBHEHHUs, NpaBHia MpeoOpa3oBaHUS ypaBHEHUS,
' PaBHOCUIILHOCTb YPaBHEHUIN
3.2 JIuHeitHOe ypaBHEHHWE C OJIHOW MEPEMEHHOM, YHUCIO KOPHEW JMHEHHOro




YpaBHEHUS, PEIICHUE TUHENHBIX YPAaBHEHUN

CocraBiieHne ypaBHEHUI 1O YCIOBHIO 33Jaud. PerieHne TEKCTOBBIX 3a4ay C

3.3 IMOMOIIBIO YPAaBHEHUI
34 JluneiiHoe ypaBHEHHUE C ABYMsI IEPEMEHHBIMH U €ro rpadux
Cucrema /1ByX JMHEMHBIX YpaBHEHUU C JIByMs IepeMEHHbIMU. Pemienue
35 CUCTEM YpaBHEHUU CIIOCOOOM MOACTaHOBKHU. [IprmMepsl pelmieHus TeKCTOBBIX
3a/1a4 C [IOMOLIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIMN
4.1 Koopaunara To4ku Ha npsMon
42 Uucnoble NpoMeXyTKU. PaccTostHue MeX1y IBYMsl TOYKaMU KOOPAUHATHOU
' MpsIMOK
43 [IpsimoyronpHas cucrema koopauuar, ocu Ox u Oy. AbGcuucca U opaMHaTa
' TOUYKH Ha KOOPAMHATHOM MJIOCKOCTU
4 [Ipumeps rpadukoB, 3anaHHbix (popmynamu. UteHue rpapukoB peaabHbBIX
' 3aBHUCHUMOCTEMN
4.5 [Nonsarue pynxuun. I'paduk pynkumun. CBoricTBa QyHKINI
4.6 JIuneitnas ¢pyHkuus, e€ rpapuk. ['paduk pynkuuu y = [x|
47 I'papuueckoe pelieHne JUHEMHBIX YpaBHEHUH U CHUCTEM JIMHEHHBIX
. YpaBHEHHI
8 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYNCIIEHUS
. KBanpatubiii kopeHb u3 uucna. IloHstne 00 HppalMOHAIBHOM YHCIIE.
' JecsTruunble NpuOIMKEHUS UpPallMOHAIBHBIX YHCEN
CgoiicTBa apuMETHYECKUX KBAAPATHBIX KOPHEM M WX TPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BHIPAKCHUH U BBRIUKUCICHUSIM. JleiiCTBUTEIBHBIC
quca
1.3 CreneHb ¢ LeNbIM TTOKa3atesieM U €€ cBoiicTBa. CTaHIapTHAs 3aMUCh YUCIIA
2 AnreGpanyeckre BbIpaKeHUs
2.1 KBanpaTHblii TpEXWIEH, pa3JIOKEHUE KBAIPATHOTO TPEXUJIEHA HA MHOKUTEIN
22 Anrebpanueckas 1podb. OCHOBHOE CBOIMCTBO alredpandeckoit Apoou




23

CrnosxeHue, BRIYUTaHUE, YMHOKEHUE, JICJICHNE alreOpandeckux Apooeid

24 ParronanbHbIe BRIpaKEHHUS U UX MTPeoOpazoBaHue
3 YpaBHEHUS U HEPABEHCTBA

il KBagpatHoe ypaBHeHHe, ¢opMyla KOpHEH KBaJpaTHOIO ypaBHEHHUS.
' Teopema Buera

32 Pemenne ypaBHeHUH, CBOAAIINXCS K IMHENHBIM U KBaIpaTHBIM

33 [Ipocreiiine 1poOHO-paMOHAIbHBIC YPAaBHEHUS

I'paduueckas MHTEpIIpeTalUs YPaBHEHHH € IBYMSI IEPEMEHHBIMU U CUCTEM
34 JMHEWHBIX YpaBHEHUI C IByMs MepeMeHHbIMU. [Ipumepsl peleHus cucteM
HEJIMHEHHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU

3.5 Perienue TekCTOBBIX 33a4 aaredpanyeckum crocooom

3.6 YucnoBble HEPAaBEHCTBA U UX CBOWCTBA

3.7 HepaBeHcTBO ¢ 0HOM NIEpeMEHHOI

3.8 PaBHOCMIIBHOCTH HEPABEHCTB

39 JIlunelinble HEpaBEHCTBA C OJHOM NEPEMEHHOM

3.10 CucTembl TMHEHHBIX HEPABEHCTB C OJTHOM NEPEMEHHOMN
4 OyHKIMH

il [Monsitne ¢ynkmuu. OOMacTh omNpefesNeHuss W MHOXECTBO 3HAYCHUN
' ¢yskun. CiocoObl 3a1anus QyHKINN

4.2 I'padux Gpynkiun. YreHne cBOUCTB QyHKIMM 1O €€ Tpaduky

43 [Tpumepsl rpaduKoB QyHKIMIM, OTpaXkaroIUX peaibHbIE MPOLECCHI

4 @OyHKIMY, ONKCHIBAIOIIME MPAMYI0 U OOpaTHYIO IPOMNOPLUUOHAIbHbIE
' 3aBUCUMOCTH, UX Tpaduku

4.5 @yHKIMU y =x7, y = x’

4.6 Oynkuun y = [x, y = |x|

4.7 ['padmyeckoe penieHne ypaBHEHU U CUCTEM ypaBHEHUN

9 KJIACC
Kon IIpoBepsiemMblii 3J1eMEHT COAePKAHUS
1 Yucna v BBIYNCIIEHUS
. PanyonanbHbple 4YMcia, MppalMOHANbHbIE YHCIa, KOHEUHbIE M OCCKOHEYHbIC
' JIECATHYHBIE IPOOH




MHO0XeCTBO I€HCTBUTEIBHEIX YHCEI, JEHCTBUTENLHBIE YHCIA KaK OECKOHEUHBIE

JACCATHYHBIC [[pO6I/I. Bzaumuo OAHO3HAYHOC COOTBCTCTBUC MCIKIY MHOKCCTBOM

h2 JIEMCTBUTEIIbHBIX YUCET U KOOPAUHATHOU NpsiMoi. CpaBHEHUE I€HCTBUTENBHBIX
qucen
1.3 Apudmerndeckue NeUCTBUS C JEHCTBUTEILHBIMU YACITAMH
W3mepenusi, TpuOIMKEeHUs, OLEHKU. Pa3Mepbl 00BbEKTOB OKPYKAIOIIETO MHUPA,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh Npubmmxenus. Oxpyrienne yncen. [Ipukunka u omneHka
pE3yJIbTaTOB BBIUUCIICHUI
2 VYpaBHEHHUsI 1 HEPABEHCTBA
2.1 VYpaBHeHUs ¢ OTHON IEPEMEHHOM
22 Jlunelinoe ypaBHeHue. Pemienne ypaBHeHH, CBOIAIIMXCS K JIMHEWHBIM
23 KBanparHoe ypaBHeHnue. Perienne ypaBHeHUH, CBOAAIIMXCS K KBaJPaTHBIM
Yy bukBagpatHoe ypaBHeHue. llpumepbl pelmeHus ypaBHEHMM TpeTbed U
' 4eTBEPTOU CTENIEHEW PA3JI0KEHUEM HA MHOXKUTEIIN
2.5 Pemenne 1poOHO-pallnOHANBHBIX YPABHEHUI
2.6 CucreMsl ypaBHEHHI
2.7 VYpaBHeHMeE ¢ IByMs IEPEMEHHBIMH U €ro Tpapuk
2.8 Pemenne cucreM AByX JIMHENHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU
29 Pemenne cucreM AByX ypaBHEHHUM, OJHO U3 KOTODPBIX JIMHEWHOE, a APYyroe —
' BTOPOM CTENEHU
2.10 ['paduueckas nHTepHpeTaIys CUCTEMbl YpPaBHEHUH C ABYMS IIEPEMEHHBIMU
2.11 Permienue TeKCTOBBIX 33134 aaredpanyeckuM crocooom
2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne NMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON
2.14 Pemenue cucreM JIMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHOU
2.15 KBazpaTHble HEpaBeHCTBa
516 ['paduueckass MHTEpHpeTalusi HEPAaBEHCTB M CHUCTEM HEPABEHCTB C JBYMS
' NIEPEMEHHBIMU
3 OyHKIUN
31 KBagpatnunas ¢ynkuus, e€ rpapuxk u cpoiictBa. [lapabona, KoopauMHATHI
' BEPIINHBI 1apadoIIbl, OCb CHMMETPHUH MapadoIIbI
32 I'paduxu Gyaximii y=kx, y=kx+b 1 ux cBolcTBa




33 ['paduku hyHKIMI y=k/x, y = x° 1 UX CBOICTBa

34 I'paduxu pyHKIMii , 1 UX CBOICTBA
4 YucnoBble MOCIEN0BATEIIEHOCTH

i1 Omnpenenenne u cnocoObl 3aaHus YUCIOBBIX IOCIEI0BATEIbHOCTEH. 3aanue
' HIOCJIEIOBATEIBHOCTH PEKYPPEHTHOM (GOpMyIIOi 1 GOPMYIIOH 1-To dieHa

42 Apudpmernyeckass mnporpeccus. Dopmynbl  n-ro wieHa apuYMETHUIECKOM
' IPOTPECCUU, CyMMBI NIEPBBIX 71 YICHOB

43 I'eomerpuueckas nporpeccuss. QPopMysbl n-rO  Wi€Ha TIEeOMETPUYECKOU
' MIPOTPECCUU, CyMMBI NIEPBBIX 71 YWICHOB

4 N300paxkeHue UIEHOB apu(PMETHYECKOH M T'eOMETPUYECKOH NporpeccHid
' TOYKaMH{ Ha KOOPAWHATHOM MIIOCKOCTH. JIMHEHHBIH 1 SKCIIOHEHIIMATBHBIA POCT

4.5 CnosxHbIe MPOLEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3BOBATEJIBHON
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHUA

IIpoBepsiemble TPeGOBaHUS K NPeIMETHBIM pPe3yibTaTaM
OCBOEHHSI 0OCHOBHO# 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'O
o01mero oopazoBanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBarb IOHATHSAMHU: MHOXECTBO, ITOJAMHOXECTBO,
OIepalyvy HaJ MHOXXECTBAMM; YMEHHUE OIIEpUPOBATh IIOHATUAMMU:
rpad, cBA3HBIN rpad, AepeBO, HHKI, MPUMEHATh MUX NPU PEUICHUU
3ajjay; yMEHHE HUCIOJb30BaTh rpaduyeckoe MnpecTaBlieHue MHOXKECTB
JUISL OTIMCAHMS PEABHBIX IPOLECCOB U SIBJICHUM, IIPU PELICHUH 33]1a4

U3 IpYyTrux y‘IC6HLIX IMpeaAMETOB

YMeHne onepupoBaTh MOHATUSAMH: OINpPEACIICHUE, akCuoMa, TeopeMa,
JIOKa3aTeIbCTBO; YMEHHUE pAclo3HaBaThb HWCTUHHBIE H  JIOXKHBIC
BBICKA3bIBaHUS, IPUBOAUTH IPUMEPHI W KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA 1 OTPULIAHUA BBICKA3bIBAaHUH

YMeHue onepupoBaTh MOHATHUSAMHU: HATYPAJIbHOE YHUCIO, NMPOCTOE U
COCTaBHOE 4YHUCIJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, 1I€J0€ YHUCIIO0, MOAYJb 4Hcia, OOBIKHOBEHHas Ipo0b U
JecsiTUUHas Ipo0b, CTaHAAPTHBIA BUJI YHCIIA, PALIMOHAIBHOE YHCIIO,
UppalMOHAIBHOE YHUCIO, apu(MeTHUecKuil KBaJApaTHBI KOPEHb;
YMEHHME BBIOJHATH JEHCTBUS C  4YWUCIaMH, CpaBHUBaTh U
yHOpSAOYMBATh 4YMCIA, TNPEACTABIATH YHUCJIA Ha KOOPIMHATHOU
NpsIMOM, OKPYIVIATH 4HCIA; YMEHHE JeNaTh MNPUKUIKY U OLEHKY

pe3yJibTaTa BEIYUCICHUN

YMeHHe onepupoBarh MOHATHSAMU: CTENEHb C IIEJIBIM IOKAa3aTelieM,
apu@mMeTHuecKuil KBaJpaTHBIM KOpEeHb, MHOTOWIEH, anredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypallbHOW CTENeHH
Oosbllle €IWHHULBI; YMEHHE BBINOJIHATH pacdy€Tbl Mo Qopmysam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAKEHUH U
BBIPDAKEHHUI C KOPHSAMHM, Pa3j0KEHHE MHOIOYJIEHA Ha MHOYKWTEIH, B
TOM YHCIIE€ C HCHOJb30BaHHEM (OpMYyT pPA3HOCTH KBAJpPaTOB H

KBaJipaTa CyMMbI U pa3HOCTH

YMmenue ONeprupoOBaTh MOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JMHEHHBbIE M KBAJpPATHBIC ypaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOM NEPEMEHHOM, CUCTEMBI
JIBYX JIMHEUHBIX YpaBHCHUH, JIMHEHHbBIC HEPABEHCTBA U HUX CHUCTEMBI,
KBaJpaTHble M JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YUCJIE IIPU PELIECHUN 3a]a4 U3 IPYruX MpeaMETOB
U TPAaKTUYECKUX 3a7ad; YMEHHE HCIIOJIb30BATh KOOPAMHATHYIO
OpSAMYI0 M KOOPAMHATHYIO IJIOCKOCTH JUISI M300paKEHUS PEIICHUH

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHATHIMH: QyHKIMA, Tpaduk QyHKINH, HYIH
byHKIHN, IPOMEKYTKH 3HAKOMOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHus, YObIBaHUS, HauOOJbIIee W HAUMEHBIIEC 3HAYCHUS
byHKINY; yMeHue OIIEPUPOBATH TOHSATUSIMHU: npsiMast
IPONOPIHOHATIBHOCTD, JHHEHHAsS (YHKIHS, KBaJpaTU4Has (QyHKIIHA,
oOpaTHasi TPOMOPIMOHATBLHOCTh, IMapaboma, runepbosia; yMeHUe
CTPOUTH rpaduKH PYHKIUH, UCTIONB30BaTh TpauKH IS ONPeAeICHUS
CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEM, Ul PEeIICHHs 3a/1a4 U3 APYTHX
y4eOHBIX TMpEeIMETOB U peaJbHOM JKU3HU; YMEHHE BBIPAXKaATh

dbopMyrIaMu 3aBUCUMOCTH MEK]Ty BEIMYMHAMH

Ymenue OIIepUpOBATH HOHSTHSAMH: IIOCJIEZI0BATEIBHOCTb,
apudmMeTHueckass M TeOMETpUYecKas  IMPOrPeccHH;  YMEHHE
UCIIOJIb30BaTh CBOWCTBA IOCJENI0BATEIBHOCTEH, (OPMYINIBI CyMMBI U
o0I1ero 4jeHa MpM pelieHUM 3ajad, B TOM YHUCIe 3a7ad U3 APYrux

y4eOHBIX MPEIMETOB U peaTbHOMN KU3HU

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI,
IO M YacTH, JBWXKEHHE, paboTy, IEHy TOBapOB U CTOMMOCTh
MOKYTIOK M yCIIYT, HaJIOTH, 33/1a4d U3 00JaCTH YIpaBJICHUS TUIHBIMUA U
ceMeiHbIMM  (MHAHCAMH); YMEHHUE  COCTAaBJISATh  BBIPAKEHUS,
yYpaBHEHHWs, HEPAaBEHCTBA M CHCTEMBl TI0 YCJIOBHIO  3aJauH,
WCCIIEIOBATh TIOMYYEHHOE PEIICHHe W OLIEHWBAThH MPaBIOMOA00HOCTD

IMMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh NOHATUAMHU: (UTYpA, TOUKA, OTPE3OK, MpsMas,
Jyd4, JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUU TPEYTrOJIbHUKH, IHPSMOYIOJIbHBIA TPEYrOJIbHUK,

MearaHa, OUCCEKTpHUca M BBICOTA TPEYroJIbHUKA, YEThIPEXYTOJIbHHUK,




napajjiesiorpaMM, pomMO, TNPSMOYTOIbHHUK, KBajpaT, Tpameuus;
OKPY’KHOCTb, KPYI', KacaTejlbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
burypamu; ymMeHue pelarh 3aJauyd, B TOM YHCJIE U3 IOBCEIHEBHOMN
JKU3HHM, HA HAXO0XICHUE ICOMETPUYECKMX BEIUYMH C IPUMEHECHUEM

M3YYEHHBIX CBOMCTB PpUryp u Gpakton

10

YMeHue omnepupoBaTh TOHSATUSMHU: PaBEHCTBO (UTYp, PABEHCTBO
TPEYrOJIbHUKOB; MapaUIeIbHOCTh M TMEPHEHAUKYISIPHOCTh TPSMBIX,
Yyrojl MEXKAY NPSIMBIMH, TCPHCHIUKYISAP, HAKIOHHAS, MPOCKIIHS,
nonobue Guryp, mogoOHbIC TPEYTOILHUKH, CAMMETPHUST OTHOCUTEIIHHO
TOYKM W TPSIMOW, YMEHHE paclo3HaBaTh PAaBEHCTBO, CUMMETPHUIO H
nojobue Guryp, nNapauieIbHOCTh ¥ TEPICHIUKYISIPHOCTh MPSMBIX B

OKpYZKaromem MUupe

11

YMeHue omnepupoBarh IMOHATHSMH: JJMHA, PACCTOSHHUE, Yroil
(BenMuMHA yIja, CUHYC M KOCHHYC yIJla TPEYrojbHMKA), IJIOLIAJb;
yYMEHHUE OLIEHUBATh pa3Mephl NMPEeIMETOB U OOBEKTOB B OKPY)KAIOLIEM
MHUpE; YMEHHE MpPUMEHATh (GOpMyJbl IEpUMETpa U  IUIOIIAIU
MHOI'OYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH M IJIOIIagU Kpyra, o0bema
MPSIMOYTOJIBHOTO Tapajulefienuesia; YMEHHE NPUMEHSATh NpPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLIEHUS IS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, IUIoIIaaci

12

YMeHue wu300paxaTb IUIOCKME QUIYphl W HUX KOMOHMHAIMH,
IPOCTPAHCTBEHHbIE (UTYpPbl OT pPYKH, C MOMOLIBIO YEPTEKHBIX
UHCTPYMEHTOB UM DJJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WU

CHUMBOJIBHOMY OIIMCAHUIO

13

YMmenune ONCprUpoOBaThH TIOHATUSMMU MpAMOYTOJIbHAsA CHUCTEMa
KOOpJAUHAT, KOOpAWHAThI TOYKHU, BCKTOp, cymmMa BCKTOPOB,
MPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB,
YMCHHUE HCIOJB30BaTh BCKTOPBI W KOOPAWHATHI JJIA MPCACTABICHUA
JaHHBIX W PCHICHHA 3ada4, B TOM YHCIC H3 OPYIrux y‘Ie6HLIX

MPEIMETOB U PEaTbHOU KU3HU

14

YMeHue omnepupoBaTh TOHSATHUSMHU: CTOJIOMKOBBIE U KPYrOBBIC
auarpaMMmbl,  TaONMUIBL, cpeaHee  apudMeTHyeckoe, MeHaHa,
HauOoJiblllee W HAaMMEHBIIIEE 3HAYCHUs, pa3Max YHCIOBOTO Habopa;

YMEHUE  M3BJIEKAaTh, HMHTEPIPETHPOBATH U  IPeoOpPa3OBHIBATH




uHpOpMalMIO, TPEACTABICHHYI0 B Ta0luIax M Ha JuarpaMmax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKH PEAIBHBIX IIPOLIECCOB U
ABJICHUM; yMEHHE PACIIO3HABAaTh W3MEHUYMBBIE BEIUYMHBI B

OKpYXaIoIIeM MUPE

15

YMeHue omnepupoBaTh IMOHATHIMH: CIyYalHBIA OIBIT (CIydalHbIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO.)
CIIy4aifHOTO ONBITA, CIIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAWTh BEPOATHOCTH CIIy4aWHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMH COOBITHSIMH; YMCHHE pEIIaTh
3aJaud METOJIOM OPraHHW30BaHHOTO TMepedopa W C UCIHOIb30BaHUEM
MpaBWJia YMHOXKEHHUS; YMEHHUE OIICHHBATh BEPOSTHOCTH pPEaTbHBIX
COOBITHI ¥ SIBJICHW, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOSATHBIX COOBITHI B OKpYXAOIIeM MHPE U B IKH3HU;
3HAKOMCTBO C TOHSATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEN H €TI0 POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHue BbIOMpATh MOAXOISIIMKA W3YYEHHBIM METOH AJii pPelIeHUs
3a/1ayd, MPUBOJUTH MPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U JKWU3HH, PACIIO3HABATH MPOSBIECHNE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, OIUCHIBATh OTJEIbHBIE BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIydYCHHBIE B XOJI€ Pa3BUTHS MaTEMaTHKH KaK HayKd, MPUBOAUTH
MpPUMEpPhl MATEMAaTUYECKUX OTKPBITHI M UX aBTOPOB B OTEUYECTBEHHOMN

Y BCEMHPHOHN UCTOPHH




INEPEYEHDB DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
ITO MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

1 Uucna u BBIYMCICHUS

1.1 Harypanbnsle u neinsie yncna. [Ipu3sHaku 1e1MMOCTH LEIIbIX YUCEl

12 OObIKHOBEHHBIE M JIeCSATUYHBIE  ApoOM,  TMPOLEHTH,  OECKOHEYHbIE
' MepHONIEcKre Apoou

13 Panmonanbuple  uncna.  ApudMeTHyeckue Omepanud ¢ panuoOHAIbHBIMU
. YyHUCIIaMU

14 JleiicTBuTenbHBIE uucia. ApupMETHYECKHEe OIMepaluu C JeHCTBUTENbHBIMU
' YHUCIIaMU

s [TpuOnuxE€HHbIE BBIYMCICHUS, MpPaBHJIA OKPYIJICHUS, NPUKHAKA M OLEHKA
' pe3yJibTaTa BbIYHCICHUN
2 AnreOpandecKre BhIpaKEHUS

2.1 bykBeHHble BbIpaskeHUs (BBIPAKEHUS C TIEPEMEHHBIMHU)

5y Crenenp ¢ nenbiM mnokaszareneM. CTeNeHb C palUOHATIbHBIM IOKa3aTeNeM.
. CBoiicTBa cTeneHu

23 MHorouseHbl

24 Anrebpanueckas JpoOb

55 Apudmerndeckuii KOpPEHb HaTypaJIbHON CTEIIEHHU. HencrBus c
' apu(MeTHYECKUMHU KOPHSIMHU HATypaIbHOU CTETIEHU
3 VYpaBHEHUs U HEPABEHCTBA

31 ensie u apoOHO-panmoHaNbHBIE ypaBHEHUS. CHCTEMBI W COBOKYITHOCTH
. YPaBHEHUU

3o Ilenple u apoOHO-palMOHANBHBIE HepaBeHCTBa. CHUCTEMBI U COBOKYITHOCTH
' HEPABEHCTB

33 Pemenne TekCTOBBIX 3a7a4
4 YucoBbIe TOCIIENOBATEILHOCTU

4.1 ITocnegoBaTenpHOCTH, CIIOCOOLI 3aJaHUs ITOCIIEN0BATEILHOCTEN

4.2 Apudmerndeckass W reoMmerpudeckas mporpeccuu. Ddopmymna  CIOKHBIX




MPOLIEHTOB

5 OyHKIUU
OyHK1UA, cnocoObl 3amanus  ¢GyHKuu. ['paduk  GyHkmuu. OoOmacts
OIpeJIeJIEHUs] U MHOXKECTBO 3HaueHuil ¢pynkuuu. Hymu ¢ynkmuu. IIpomexyTkn
5.1 3HAKOIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBl ¢(yHKIMH. Haumbosbliee W HauMeHblee 3HaueHHE (QYHKLIUU Ha
MIPOMEXKYTKE
6 Koopaunats! Ha IpsIMON U IIJIOCKOCTH
6.1 Koopaunarnas npsamas
6.2 JlekapTOBbI KOOPAMHATHI Ha IIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOUCTBA
7.2 TpeyroabHuK
7.3 MHOroyrojpHUKH
74 OKpy>KHOCTb U Kpyr
7.5 N3mepenne reomeTpudecKkux BEINYUH
7.6 Bexkrops! Ha TUI0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YUYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Maremaruka. Anredpa: 7-if kiacc: 6a30BbIi ypOBEHb: yueOHUK; 15-¢ uznanue,
nepepadotanHoe MakapsrueB FO.H., Munaiok H.I'., Hemkos K.W. u np.; nmox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocsemenne»

* Maremaruka. Anre6pa: 8-if kiacc: 0a30Bbli YpOBEHb: yueOHUK; 16-¢ u3nanue,
nepepadboranHoe Maxkaperue F0.H., Munrok H.I'., Hemkos K.W. u ap.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO
«IIpocsemenne»

* Maremartuka. Anredpa: 9-it kiacc: 0a30BbIi ypOBEHb: YUeOHUK; 15-¢ u3nanue,
nepepadboranHoe MaxkaperueB F0.H., Munarok H.I'., HemkoB K.W. u ap.; mox
penakiueit TemsikoBckoro C.A. AkinoHepHoe o01ecTBo «M3aaTenbeTBo

«IIpocsenienne»

METOANYECKHUE MATEPUAJIBI JIJISA YYUTEJIA
JL.b.KpaiineBa. Maremaruka. Ypoku anreOpsl : 7-i kinacc : 6a30BbIid YPOBEHbD :
yaeoHoe nocooue / JI.b. Kpaitaena. - 2-e u3z., crep. - Mocksa : [Ipocsenienue,

2025. - 80 c.: mi.

JI.b.KpaiineBa. Marematuka. Ypoku anreOpsl : 8-if kiacc : 0a30BbIil ypOBEHb :



yuebHoe nocooue / JI.b. Kpaiinena. - 2-e uzn., ctep. - Mocksa : [Ipocsernienue,

2025. - 80 c.: ui.

JL.b.KpaitneBa. MaTtematuka. Ypoku anreOpsl : 9-if kiacc : 0a30BbIld YPOBEHD :

yaeoHoe nmocooue / JI.b. KpaiineBa. - Mockga : [Ipocsemenue, 2025. - 78, c.: ui.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU

HUHTEPHET
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