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IMNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBis€TCA OJHUM H3 OINOPHBIX KYpPCOB OCHOBHOIO OOWLIEro
oOpa3oBaHMs: OHa 00ECIeUnBaET U3YUYCHHUE APYTUX AUCLUUIUIMH, KaK €CTeCTBEHHO-
HAayyHOro, TaK ¥ TyMaHUTAPHOIO LMKIOB, €€ OCBOECHHE HEOOXOAUMO MJis
POJOJKEHUs 00pa30BaHus U B MOBCEIHEBHOM >kU3HU. Pa3BuTre y oOyuaromuxcs
HAy4YHbIX MPEJICTABICHUN O TMPOUCXOXKIACHUM M CYLIHOCTH allreOpanyecKux
abcTpakiui, cnocobe OTpakeHHs MaTEeMaTUYeCKOM HayKOM SIBIIGHUH U MPOILIECCOB
B NpUPOJE U OOIECTBE, POJU MaTeMaTHYECKOIO0 MOJECIUPOBAHMS B HAyYHOM
HO3HAaHUM U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
¥ KAQ4eCTB MBIIIJICHHUS, HEOOXOIMMBIX JJIs aJanTallid B COBPEMEHHOM LU(POBOM
oOmectBe. M3yuenue anreOpbl oOecleuyMBaeT pa3BUTHE YMEHHsI HAOII0JaTh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOU JICHCTBUSI M BBIBOJMBI,
(dopMmynupoBath yTBEpKAeHUsI. OCBOEHUE Kypca alnredpbl 00eceurnBaeT pa3BUTUeE
JIOTUYECKOTO MBIIUICHHUS OOYYalolUXCs: OHU MCHOJIb3YIOT JAEIyKTUBHBIE U
UHAYKTUBHBIE pacCyXJeHus, 0000IIeHNe 1 KOHKPETU3AIHio, abCcTparnpoBaHue u
ananoruto. OOyuenume  anrebpe  TpennonaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOSITENIBHOM ~ 1€ATEIbHOCTH OOYyYaloLUXCsl, IO3TOMY CaMOCTOATEIbHOE
pelieHue 3a7a4 IBIsieTCs peau3alren 1eaTeIbHOCTHOTO MPUHIINIA 00YYEHUS.

B crpyktype mnporpammbl yueOHOro kypca «Anredpa» uisi OCHOBHOTO
o0m1ero o6pa3oBaHuss OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOANMUECKHE
avuHuK: «Yucna U BeIYMCIEHUSY, «ANreOpandecKkue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxkgas U3 3THX colepiKaTeabHO-METOIUYECKUX
JIMHUM Pa3BUBACTCS HA MPOTSIKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOJCHUCTBY C
JPYTUMHU €ro JuHusSMU. B Xozme wu3yueHus ydyeOHOro Kypca oOydaromumcs
IPUXOJIUTCS JIOTHUECKH PacCy’KIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3W ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOPBIE OCHOBBI JIOTMKM, IPEJICTaBICHHBIE BO BCEX OCHOBHBIX pasjernax
MaTeMaTU4eCKOro o0pa3oBaHusl U CHOCOOCTBYIOIIUE OBJIAJCHUIO O0YyYarOIIUMUCS
OCHOB  yYHUBEpCaJIbHOro Maremaruueckoro s3bika. CopepxarenbHoO U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCA €ro
UHTETPUPOBAHHBINA XapaKTep.

Conepxxanue nuHUM «Yucna M BBIYUCICHUS CIY>KUT OCHOBOM ISt
JANbHEHMIIEro U3y4YeHUsl MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOyYarOIIMUXCS
JOTHYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aIrOpPUTMaMU, a
TaKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOM
KU3HU. Pa3BUTHE NMOHATHSA O YUCIIE HAa YPOBHE OCHOBHOI'O 00OILIEro oOpa3oBaHUs
CBS3aHO C pAIMOHAIBHBIMH M HPPAIOHATBHBIMU YHCIaMHU, (OPMHUPOBAHHUEM



MPEJCTABICHUM O JIEMCTBUTEILHOM YMCIJE. 3aBEPUICHHE OCBOCHMS YHCIIOBOU
JIMHUU OTHECEHO K CpeiHeMY 0011eMy 00pa30BaHMUIO.

CopnepxaHue IByX anreOpandecKkux JIMHUN — « AJIreOpanyecKue BhIPAKCHUS
U «YpaBHEHHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOyHAOUIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOJAMMOTro /Jisi PEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPaKTUKO-OPHUEHTHPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 00ImIero oOpa3oBaHus Y4YeOHBIH MaTepual TPYIIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaKeHUN. AnreOpa JEMOHCTPUPYET 3HAUEHHUE MAaTEeMaTUKHU KakK
SI3bIKa I TIOCTPOCHUSI MATeMAaTUYECKUX MOJIeNICH, OMUCAHUS MPOIECCOB H
SBJICHUM peambHOTO Mupa. B 3amaum oOydeHwst anreOpe BXOIAT TakxKe
nanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIUICHUSA, HE0O0XO0AUMOro, B
YaCTHOCTH, JJIsI OCBOCHHSI Kypca HWH(POpPMATHKHU, W OBJAJEHHUE HaBBIKAMHU
JNEIYKTUBHBIX paccyxkaeHui. [IpeoOpaszoBanrne CUMBOJIBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaX)EHUS, CHOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPYECTRY.

Conepxanue GyHKIUOHATHHO-TPAPUIECKON JTMHUHM HAIIEJICHO Ha MOJy4YeHUE
oOy4JaronMMucs 3HaHUM 0 (PYHKIMSAX Kak Ba)KHEHIIEH MareMaTHuecKol Mojenu
JUISl OTIMCAaHUsSI U UCCJIeI0BaHUsI PA3HOOOPA3HBIX MPOIECCOB U SBJICHUM B MPUPOJIE
u obOmectBe. M3yueHne marepmania CIOCOOCTBYET DPAa3BUTHIO Yy OOYYarOIIHUXCS
YMEHHUSI UCIIOIb30BaTh PA3JIMUHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIEC, CHMBOJHMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMHUpPOBAHHE
NpeACTaBICHUM O POJIM MATEMATHUKHU B PA3BUTUU IUBUIIN3AIMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IUlaHy B 7-9 KkJjaccax wH3ydaeTcsi y4eOHBIM Kypc
«AnreOpa», KOTOPBIM BKIIOYAECT CIEAYIONIUME OCHOBHBIC Pa3/eNibl COACPKAHUS:
«Yucna ¥ BBMHUCICHUS», «ANreOpanueckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIIUM.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 kiacce
— 102 gaca (3 ygaca B Hemenmo), B 8 kimacce — 102 gaca (3 yaca B Heaeno), B 9
kiacce — 119 yaca (3,5 yaca B Hezeno).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yucjia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECSATHUYHBIE, MEPEXO] OT OJHOM (HOpPMBI 3amucu
npobeit k apyroi. [loHaTHe panMOHAIBPHOTO YHCHA, 3aluCh, CpPAaBHEHHE,
yOOpSA0UMBAHUE  PALMOHAIBHBIX  uYuced. Apudmernyeckue JeHCTBUS C
palMOHAIBHBIMU 4YnciaaMu. PeleHue 3aaad U3 peaylbHOW NMPAKTUKU HA 4YacTH, HA
TpoOu.

Crenenb € HaTypaJbHbIM IIOKa3aTeJeM: OIpeAelieHne, MNpeodpa3oBaHue
BBIpQXXCHHUI Ha OCHOBE OIpe/IeIeHHMs], 3aUCh 00NbIINX yucen. [IponeHTsl, 3anuck
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33aJjaul Ha
IPOLIEHTHI, PELIEHUE 3a7a4 U3 PEATbHON PAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIUMMOCTH, PA3jJ0KEHHE HA  MHOXHUTEIU
HaTypaJbHBIX YHUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM  4YHcie mpsMas ©  oOpaTHas
IPONOPLMOHAIBHOCTH.

AuredpanvecKue BbIPpAKEHUA

[IepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAKEHUSA C EPEMEHHOU. JlomycTuMBbIe
3Ha4Y€HHUs NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEKy BEIMYMHAMU B BUJIE
dbopmybl. Beraucnenus no ¢popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAXKEHUS, MpaBuia MpeoOpa3oBaHUsI CYMM U
IPOU3BEJCHUH, MPaBUIIa PACKPBITHS CKOOOK U MPUBEEHUS MOJO0HBIX ClaraeMblX.

CBOMCTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpnHounensl 1 MHOrowieHsl. Crenenp MHorounaeHa. Cio)keHue, BbIYUTaHUE,
YMHOKEHHE MHOTOWICHOB. @OpMyIJbl COKPAIIEHHOIO YMHOMKEHHSA: KBaJpar
CyMMBl M KBajpaT paszHocTu. Popmysia pa3HOCTH KBaaAparoB. Pazmoxenue
MHOT'OYJIEHOB Had MHOKHUTEIH.

YpaBHeHMS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHS, INpaBujia MpeoOpa3oBaHUS YypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHHUH.

JluHentHOe ypaBHEHHME C OJHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHHMs, pEIICHHWE JIMHEWHBIX ypaBHEeHHHU. COCTaBIEHHWE YPaBHEHHM IO
YCJIOBHIO 3a7a4u. Perenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUM.

JIuneiliHOe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JVMHENHBIX ypaBHEHUN C JABYMsS NEpeMEHHBbIMH. PellleHHe cucTeM ypaBHEHUMH
croco0oOM MOACTaHOBKU. IIpumepbl peleHuss TEKCTOBBIX 3a/lady C IOMOIIbIO
CHUCTEM YPaBHECHUM.



DOyHKIMHA

Koopannara Toukn Ha npsamoil. YnucnoBele IpoMexyTKU. PaccTossHue mexny
JIBYMS TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpsamoyronbHast cucteMa kKoopauHat, ocu Ox u Oy. Adciucca U opaAuHaTa
TOYKH Ha KOOPJAMHATHOM II0cKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢bynkuuu. CoiicTBa GyHkuuil. JInnelinas ¢pynkuus, e€ rpapuk. ['paduk GyHkmm
y = |x|. I'paduueckoe pemieHre JIMHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YPaBHEHHM.

8 KUIACC

Yuciia ¥ BBIYMCICHUS

KBagpatubeiii kopeHb u3 uucia. [loHaTHe 00 UppalMOHATIBLHOM YHCIIE.
Hecsatuunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBoiicTBa apupMeTUYECKUX
KBa/IPATHBIX KOPHEW U X MPUMEHEHHE K MPeoOpPa30BAHUIO YMCIIOBBIX BhIPAKEHUN
Y BBIUHUCIICHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

Crenenb ¢ LeapIM Moka3arenem U e€ cpoiicTBa. CTaHAapTHAS 3alUCh YHCIIA.

AJreOpanveckne BbIpaKeHUs

KBagpaTHpii  TpE€XuieH, pas3jgoKEeHUE KBAAPATHOTO  TpEXWwIeHAa Ha
MHOXHUTEIN.

AnreOpandeckass ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckodl JIpoOu.
CnoxxeHuve, BbIYMTaHUE, YMHOXEHHE, JeJeHHe anreOpandyeckux JpoOei.
PanonanbpHbie BRIpaXKeHUs U UX MPEe0Opa3OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiine poOHO-pallMOHANIbHBIE YPABHEHUS.

['pacdrueckas uHTEpHpeTalvs YPaBHEHUN C IBYMsI IEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpAaBHEHHUW C JBYMS I€epeMEHHBbIMHU. lIpuMepnl pelieHus cucreMm
HEJIMHEWHBIX YPABHEHU C IBYMs IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a71a4 alredpanyeckuM crocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucrteMbl TMHENHBIX HEPABEHCTB C OJTHOM ITIEPEMEHHOM.

DOyHKUUT

[Tonsitue ¢ynkuuu. OOMACTH ONpENENeHUs] U MHOXKECTBO 3HAYEHUU
¢bynkuuu. CiocoObl 3a1anust PyHKIUH.



I'padux dyukmuu. Urenue cBoiictB (ynkiuu mo e€ rpaduky. [Ipumepst
rpaduKoB QYHKIHMA, OTPAKAIOIINX PEATLHBIE TIPOIECCHI.

OyHKIMY, OMHUCHIBAIOIIME TPSIMYI0 H OOpaTHYI MPOMOPIIMOHATILHBIC
3aBHCHMOCTH, uX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pelIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KUIIACC

Yucia 1 BBIYMCICHUSA

PanmonansHbie yncia, UppalMOHAIBHBIE YKCIA, KOHEUHbIE U OCCKOHEYHBIC
JeCATUYHBIE ApoOor. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIC YUCIIA
Kak OECKOHEUYHbIe JecATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK1y MHO>KECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOMN MPAMO.

CpaBHeHUE JICUCTBUTENIBHBIX YHCEN, apuPMETUYEeCKue JEeUCTBUSA C
JNEUCTBUTEILHBIMHA YHCIIAMU.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, UIUTEIBHOCTh MPOIIECCOB B
OKpY>KaroIlleM MHpE.

[Ipubnnx€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucell. [Ipuknaka u oeHka pe3yjabTaToB BIYHUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JluneriHoe ypaBHEeHUE. PelieHue ypaBHEHUM, CBOASIINUXCS K JTUHEHHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOASIINXCS K KBaApaTHBIM.
bukBanparHoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUN TPETbeN M YETBEPTOU
CTEIIEHEU Pa3JI0)KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHHM. PelieHue TEKCTOBBIX 3ajaad
anredpanvyeckuM METOJIOM.

VYpaBHeHuEe ¢ JByMsl NEPEMEHHBIMU M ero rpaduk. Pemienue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMS NIEPEMEHHBIMU. Pellienre cucrteM IByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHUM C IByMs] IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1au anreOpandecKuM CrocoOoM.

UucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OAHOM IepeMeHHOW. PemeHne cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOM IiepeMeHHOW. KBanparHele HepaBeHCTBa.
I'paduueckass uHTEepHpeTanusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMU.

DOyHKIUA



KBagpatuunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, koopAuHATHI
BEPIIMHBI TapabOoIbl, 0Ch CAMMETPHH MTapa0OJIbI.

Ipadukn bysxmmit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , 1 ux
CBOKCTBA.

YucioBbIE MOCIEI0BATEILHOCTH U IPOIPECcCUm

[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IOCJIEN0BATENBHOCTH
peKyppeHTHON HopMyIioi 1 GopMyJIoi 1-TO YJIeHa.

Apudmernueckas U reoMmerpuueckas mnporpeccur. @opmyibl n-ro 4ieHa
apu(pMETHIECKON ¥ TEOMETPUIECKOUN MPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxxeHne YiIeHOB apU(PMETUYECKOM M T'€OMETPUYECKOM MpOorpeccui
TOYKaMM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCHOHEHUMAJIBHBIA POCT.
CI10KHBIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUHSA [IPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJabTaTbl OCBOCHHS INPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XapaKTepU3yOTCs:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJIEHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYIUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U PEAIU3alUU €ro
npaB, MPEICTAaBICHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IMyYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakKIaHCKOro oOiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C MPAaKTUYECKHMM IIPUMECHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAaHMEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyZ10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAaIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUIHOW MpoQecCHOHaIbHON
NEATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJad, PELICHWI, pacCyX JCHHI, YMEHHIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOn
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA WM 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBWIM3ALIMM,
OBJIAJICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTE€MaTUYECKOW KYJIbTYpPOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATENBCKON
NEeATEIbHOCTH;



6) ¢usumyeckoe BocnuTanue, (GpopmMupoBaHHE KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1IArONOJIYYHs:

FOTOBHOCTBHIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0POBbs, BEACHUA  370pOBOro  oOpa3a KM3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa, perynsapHas Qusndeckas
AKTUBHOCTB), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, IMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOro K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYXKAIOIIeH Cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKH MX BO3MOXXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpebl, OCO3HAHUEM
100aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTeH UX pelieHus;

8) ajanranus K M3MEHAKINUMCH YCJIOBHAM COUHMAJBHON U NMPUPOIHOU
cpenabl:

FOTOBHOCTBIO K JCWCTBUAM B YCIIOBUSX HEOMPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy NPYTHX JOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA IPYTHUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHHH, B TOM YHCIIE
dbopMyIMpoOBaTh WUJEH, MIOHITHS, TUIIOTE3bl 00 0O0BEKTaX U SBJICHUSAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, UIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIMIUNA KOHTPMEP, KOPPEKTHPOBATH
NpPUHUMAEMbIe pelIeHUus U JeHcTBUS, (OPMYJIUpPOBATh U OIEHHUBATh PHUCKU U

NOCJIeICTBUSA, (POPMUPOBATH OMBIT.
METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble 1ornyeckue aAeiicTBU:

e BBISBJIATH U XapaKTEPH30BATh CYIIECTBEHHBIC MTPU3HAKA MATEMAaTUIECKUX
00BEKTOB, TOHATHHA, OTHOIICHWH MEXIy MOHATHAMH, (HOPMYJIHUPOBATH
OTIpeNie/ICHUs] ~ TMOHATHUW, YCTAHABIIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKaIy, OCHOBAaHUS JUIsl OOOOIIEHUS M CPAaBHEHHUS, KPUTECPUU
IPOBOJIMMOTO aHAJIN3a;

e BOCIpUHUMATh, (QOPMYIUPOBATH U  TPEeOOPA3OBHIBATh  CYXKICHUS:
YTBEPAUTEILHBIE W OTPHUIIATCIbHBIC, €AWHUYHBIC, YaCTHBIE M 0OIIue,
YCIIOBHEIE;



BBISIBIISITh ~ MAaT€MAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNIL;

JIeNnaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIFOUEHHH 110 aHATIOTUH;
pa30OupaTh JI0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECIIOXKHBIE JJOKA3aTEeIbCTBA
MaTeMaTU4ecKux (aKTOB, BBICTPAWBATh APTYMCHTAIUIO, MPUBOIAUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIIOCOO pelIeHus1 y4eOHOM 3amaun (CpaBHMBATh HECKOJIBKO
BapUAHTOB pEIICHUSA, BBIOMpaTh HawbOoIee MOAXOAAIMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTCPHUEB).

Ba3oBnie ucciiegoBarejLCKHe 1eMCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUM WHCTPYMEHT IMO3HAHMS,
GbopMyIMpOBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPodIeMYy,
CaMOCTOSATENIbHO YCTAaHaBIMBaTh WMCKOMOE W JaHHOE, (OpMUPOBAThH
TUTIOTE3Y, apTYMEHTUPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

MPOBOJUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
OKCMIEPUMEHT,  HEOONBIIOE  WCCIEAOBaHWE IO  YCTAaHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS W BBIBOJBI TIO PE3yIbTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

IIPOTHO3WUPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPEIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMAIuuU, JTaHHBIX,
HEOOXOMMBIX JIJIsl PEIICHHUS 3a]auH;

BEIOWPATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
nHGOPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BBIOWpaTh (GopMy TMpeACTaBiICHUS HWHPOpPMAIMM U HWLTIOCTPUPOBATH
peliaemMble 3ajlayd  CXeMaMH, JuarpaMMaM#, WHOM rpadukod U HX
KOMOWHAILIMSIMHU;

OIICHUBATh HAA&KHOCTh HMH(POpPMAIUKA IO KPUTEPHSIM, MPEITOKESHHBIM
yUHTENIeM WIH CHOPMYITHUPOBAHHBIM CaAMOCTOSTEIBHO.

KoMMmyHMKATHBHBIE YHMBeEpPCAJbHbIE YueOHbIe NeiCTBUA:
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BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIOBUSIMHU U IETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBhIpaXKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHECHHS II0
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTAT;

B X0J1¢ 0OCY>KJIEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1aeMON TEMBI,
Ipo0OJIeMBbI, pelraeMoi 3a/1auv, BBICKAa3bIBaTh HJICH, HAIICIICHHBIC HA TIOWCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXKJICHHUS C CYXICHHSAMH JAPYTHX
YYaCTHHKOB JHaora, OOHApY>KWBAaTh PAa3IMYUe W CXOACTBO TO3HIUH, B
KOppeKkTHOU popme hopMyITupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,;
NPEACTaBIATh  pPe3yJbTaThl  PEIICHHUS  3aJa4d,  DKCIEPUMEHTAa,
UCCIICJIOBAHMsSI,  IPOEKTa,  CAMOCTOATEIHHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yIETOM 3aJ1a4 MPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHUH;
MOHMMAaTh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHINBUIYAIbHOW pabOThl TPH PEIMIEHWH YYCOHBIX MaTEMaTHYCCKUX
3ajay;

NPUHUMATH 1IEJIb COBMECTHOU JCSATEIbHOCTH, TUTAHUPOBATh OPTraHU3aIINIO
COBMECTHOM pPabOThI, paclpenenaTb BHALI pabdOT, IOTOBapHUBATHCH,
o0CcyXm1aTh TPOIeCcC M Pe3yabTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYNNOBBIX ¢opMmax paboTel (0OCyX)aeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC INTYPMbI M JIPyTHE), BBHINOJHATH CBOKO 4YacTh
pabOThI M1 KOOPAUHUPOBATH CBOM JICUCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATH IJIaH, AJITOPUTM PEIICHUS 3a7a4yu (WId ero
4acTh), BBIOMpATh CIOCOO pEemIeHUs C y4€TOM HMEIOIIMXCS PECYypPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBbHBIH HHTEJJICKT:

BIAJCTh CIOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJII TMpoIecca |
pe3yJibTara peleHnusl MaTEMaTUYeCKOM 3a/1auu;

NpEABUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEHICHUU
3a7la4i, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, HAWJICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBUE PE3yJbTaTa JEATEIbHOCTU MOCTABICHHOW LIENU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKCHUS WM HEJOCTHKCHUS 11EJTH,
HAXOJUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.
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HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 KJjacce O0Oyd4arolUUMHCs TMOMYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucsia 1 BIYMCJICHUSA

BrimonasaTh, coyeTass yCTHBIE W THCHBMEHHBIE TPUEMBI, apU(PMETHUCCKUC
JNEUCTBUSI C PAlMOHAIBHBIMU YHCIIAMMU.

Haxonutb 3HayeHUsi YUCIOBBIX BBIPAXKEHHUH, MPUMEHSITh Pa3HOOOpa3HbIE
CrocoObl U MPUEMBI BBIYMCICHUSI 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACPKAIINX
OOBIKHOBEHHBIE U JIECATUYHbBIE TPOOH.

[TepexoauTts OoT oAHON (HOPMBI 3amMUCH YUCEN K Apyroi (mpeoOpa3oBhIBAThH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHMBATH U yHOPSAOYMBATH PAIUOHAIBHBIE YUCIA.

OKpyrisTh yucna.

BpINOnHATE MPUKUIKY M OLIEHKY PE3yJIbTaTa BIYMCIEHUN, OLIEHKY 3HAYCHHUI
YUCJIOBBIX BBIPAKEHHI. BBINOIHATE AEHCTBHUS CO CTENEHSMHU C HATypajlbHBIMU
MIOKa3aTEISMH.

[IpumeHsaTs  OpU3HAKKM  JETUMOCTH,  PA3JI0KEHHE HAa  MHOXKHUTEIU
HaTypaJIbHbIX YHCEIL.

PemaTte npakTUKO-OPMEHTUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIUYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl pEUICHUS 3aJa4 ¢ YYETOM OTPAaHUYECHHUH, CBSA3AHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AuredpanvecKue BbIPaKEHUA

Hcnonb3oBaTh anredbpanyeckyto TEPMHUHOJIOTHIO M CUMBOJHMKY, TPUMEHSThH
e€ B Ipolecce OCBOCHUS y4eOHOro MaTepuarna.

Haxomute 3HaueHus OyKBEHHBIX BBIPAXEHUU TPU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

BoeimonasaTe  mpeoOpa3oBaHus — LETOTO  BBIPAKEHUS B~ MHOTOWICH
PUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPHITHUEM CKOOOK.

BpInonHATh yMHOXXEHHWE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIeHa Ha
MHOTOYJIEH, TPUMEHSITH (hOPMYJIbI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcyuiecTBIATh Pa3N0oKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IMOMOUIBIO
BBHIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENsS, TPYNIUPOBKH  CIAracMbIX,
npuMeHeHus1 (OpPMyJT COKPAIIEHHOTO YMHOXKEHHUS.

[IpuMeHsTh peoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUSI Pa3IMUHBIX 3a7a4
Y3 MAaT€MaTHUKU, CMEXHBIX TPEAMETOB, U3 PEATbHOMN MTPAKTUKHU.

12



Hcnonb30BaTh CBOMCTBA CTEIEHENM C HATypaJbHBIMHM I10Ka3aTEIsAMU  JJIsS
npeoOpa3zoBaHus BHIPAKECHHI.

YpaBHeHUS U HEPABEHCTBA

Pemars nMHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOM, NMPUMEHSs NpaBUia
repexoqa OT UCXOJTHOTO YPaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsiTh, sBisieTcs
JIM YUCJIO KOPHEM YPaBHEHUSI.

[TpumensTh rpaduueckre METOAbI IPU PEIICHUN JIUHEHHBIX YPABHEHUN U UX
CUCTEM.

[TonOGupate npuMepsl Map YHUCEN, SBJSIOMIUXCA PEUICHUEM JUHEUHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM TUIOCKOCTU TpaduK JIMHEWHOTO YPaBHEHHUS C
JBYMsI TIEPEMEHHBIMHU, TOJIB3YSCh TIpadUKOM, MNPUBOAUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

Pemats cuctembl ABYyX JIMHEHHBIX YPABHEHUM C IByMsI IEPEMEHHBIMU, B TOM
qyucie rpaduIecKu.

CocraBnsaTe W pemiaTh JIMHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHHM IO YCIOBHUIO 33Ja4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 ITOJyYECHHBIN pe3yJIbTaT.

DOyHKIUHA

N3o0pakath Ha KOOPAMHATHOM MPSMON TOUYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, UHTEPBAJIbL, 3alIMCHIBATH YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKkoMm si3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 3a/JlaHHBIM KOOpJMHATaM,
CTpouTh rpaduku TUHEHHBIX QyHKIHH. CTpouTh rpaduk GyHKINH Yy = |X|.

OnuceiBaTh C MOMONIBIO (YHKIMI H3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, pACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJAUTEIBHOCTD, BpEMsl, 00BEM paOOTHI.

Haxonuthb 3HaueHre PyHKIIUU 110 3HAUCHUIO €€ apTryMeHTa.

[Tonumate rpaduyeckuii cnoco0 MpeACTaBiICHUS U aHaiW3a WH(OpMaIuy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIINIO U3 IPaPUKOB peabHBIX MPOLECCOB
Y 3aBUCUMOCTEM.

K kxoHiy oOydenuss B 8 kJiacce oOyyarolIMiiCsi TMOTYYHUT CIEAYIOIINE
NpPEAMETHBIE PE3YIbTATHI:

Yuciaa 1 BIYMCICHUA

Hcnonp30BaTh HayalbHBIE MPEICTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX
YHUCeN JUIsl CPABHEHMSI, OKPYTJICHUS U BBIYUCIECHUN, N300pakaTh ACHCTBUTEIbHBIC
YyCJIa TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[Ipumensaty moHATHE apU(METUUECKOrO0 KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIIOJIB3YS MPHU HEOOXOAMMOCTH KaJIbKYJSITOP, BBIMOJIHATH
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npeoOpa3oBaHus BBIPAKEHUN, COJEPXKAIIUX KBAJApPAaTHBIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucy OOJIBIIMX U MAJIBIX YKMCEN C MOMOIIBIO JECATUYHBIX
npoOeii u creneneit yucna 10.

AuredpanvecKkue BbIPpaKeHUA

[IprMeHSATh MOHSATHUE CTENEHW C LENbIM IOKAa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHUsl BRIPAKEHUH, COJIEPIKAIIUX CTEIIEHHU C 1IeJIBIM MTOKa3aTeIeM.

BrInonHATh TOXAECTBEHHbIE MPeoOpa3OBaHUsl PANMOHAIBHBIX BBIPAKEHUIN
Ha OCHOBE MPaBWJI JICUCTBUIN HAJl MHOTOUJIEHAMH U aJire0panyecKuMu JpoOsIMHu.

PacknanpiBaTh KBaJIpaTHBIA TPEXWIEH HA MHOKHUTEIIH.

[IpumensaTs npeobpa3oBaHus BHIPAXKEHUH I pEIICHUs Pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXXHBIX MPEIMETOB, U3 PEATHbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nMHEIHbIE, KBAaJpaTHbIE YPAaBHEHUSI U PaAllMOHAJIbHBIE YpPaBHEHMUS,
CBOJISILLIMECS K HUM, CUCTEMBI IByX YPaBHEHHI C IBYyMSs IEPEMEHHBIMHU.

[IpoBOOUTH MpOCTENIINE UCCIIEIOBAHUS YPABHEHHU U CHCTEM YpaBHEHUU, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpauiecKuX MpeAcTaBlIeHU (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WM CUCTEMA YPABHEHUW DPEUICHHMS, €CIM UMEET, TO CKOJIbKO, U
npoyee).

[TepexoauTh OT ciioBecHOM (HOPMYJIHMPOBKM 3aJauu K e€ airedpanyeckon
MOJIEIA C TIOMOIIBK) COCTAaBJICHUSI YPABHEHUSI WM CHUCTEMBl YpaBHEHU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN pe3ysIbTar.

[IpuMeHsITh CBOWCTBA YHCJIOBBIX HEPABEHCTB ISl CPABHEHUS, OLCHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOW M MX CUCTEMBI, JaBaTh
rpauueckyr0 WUTIOCTPALIMI0 MHOXKECTBA PEIIEHUHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIUU

[TorumMaTe ¥ KUCMONIB30BaTh (PYHKIIMOHAIBHBIC TOHSATUS U S3BIK (TCPMHHBI,
CUMBOJIMYECKUE O0O03HAUYCHUS), OMPENEATh 3HAUCHHE (DYHKIIMU IO 3HAYCHHIO
apryMeHTa, ONpeAesTh CBOMCTBA GYyHKIUU 1O €€ rpaduKy.

Crpouts rpaduku 31eMeHTapHbIX (QYHKIMN BUAA:

y=kix, y=x2,y=x3y =[x,y = VX, OIHCBHIBATH CBOWCTBA UYHCIIOBON
byukuu 1o e€ rpaduxy.

K xonimy oOydenuss B 9 KJjacce 0Oy4aromuics TMOMYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIbTATHI:

Yucsia v BBIYUCICHUSA

CpaBHUBATH U YNOPAI0YMBATH PAIMOHAIIBHBIE U UPPALIMOHAIIbHBIC YUCIIA.
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Boimonuate  apudMernyeckue JACUCTBUS €  paAlMOHAIBHBIMU  UYHCIIAMH,
codyeTrass YCTHbIE U TIMCbMEHHBIE MNPHUEMBI, BBINOJIHATH BBIYUCICHUS C
UPpalUOHAIBHBIMU YHUCIIAMMU.

Haxonute 3HaueHWsT CTENEHENM C 1ENbIMUA MOKA3aTesIMA W KOPHEH,
BBIYUCIISITh 3HAUEHUS] YUCIIOBBIX BBIPAKECHUIA.

OKpyrisaTh [E€UCTBUTENbHBIE YHCIIA, BBINOJHATh MPUKUAKY pe3yJibTara
BBIYMCIICHUH, OLICHKY YMCIIOBBIX BHIPAKCHUMU.

YpaBHeHUs U HEPABEHCTBA

Pemarte nuHENHBIE W KBaJpaTHBIC YPAaBHEHHWS, YPAaBHEHUsS, CBOISAIIMECS K
HUM, IPOCTEHIITNE TPOOHO-PAIIOHATILHBIE YPABHECHHUS.

Pemats cuctembl ABYX JIMHEMHBIX YpPaBHEHUW C ABYMS NEPEMEHHBIMH M
CHUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SBJISETCS JIMHECUHBIM.

Pemiath TekcTOBbIE 3ajauu  aJireOpamndeckuM CHocoOOM C  MOMOUIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBoauTe mpocrenmme UCCIeN0BaHUs YPABHEHUM U CUCTEM YPABHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBlieHud (YCTaHaBIUBaTh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YpaBHEHUW PEUICHHMS, €CIIM HUMEET, TO CKOJIbKO, U
npouee).

Pemate nuHeliHbIE HEpPAaBEHCTBA, KBAJApAaTHBIE HEPABEHCTBA, H300pa)kaTh
pelIeHNEe HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3allMCHIBATH PEIICHUE C MOMOUIBIO
CHMBOJIOB.

Pemate cucTEMBl  JMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIFOYAIOIINE KBAJpaTHOE HEPABEHCTBO, W300pa)xkaTh PEIICHUE CHCTEMBI
HEPABEHCTB HA YHUCIIOBOM NPSMOM, 3alIMChIBATH PEIIEHUE C TIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUH PA3JIMYHBIX 3a]1a4.

DOyHKUUA

Pacno3naBath (QyHKUIMM U3YYEHHBIX BHAOB. [loka3piBaTh CXeMaTUYECKHU

pacrnoyiokeHNUEe Ha KOOPAMHATHOM TUIOCKOCTU TpadukoB GyHKIUN BUaa: y = kx, y
=kx+b y=kik y=ax2 +bx + ¢ y=1x3 y=13x y = |x|, B 3aBucEMOCTH OT
3HaYeHUI K03()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth U H300pakaTh CXEMaTHMUECKU TpapUKy KBaJAPATUUHBIX (PYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUN MO UX IpaduKam.

Pacno3naBaTh KBagpaTHuuHy0 QyHKIUIO MO (GopMylie, IPUBOJUTH IPUMEPHI
KBaJIpaTUYHBIX (QYHKINI U3 peanbHON XKU3HU, PU3UKH, TEOMETPHUH.

YuciioBbIe MOCTEAOBATEIBHOCTH U IIPOTPeCcCHH

Pacnio3naBaTh apu(MeTHUYECKYyI0 U TE€OMETPUUYECKYK) MPOTPECCUM IPU
pa3HBIX CrOoco0ax 3aaHusl.
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BrInonHAT,  BBIYMCIEHHS C  HCHOJB30BaHHEM (opMyl n-ro djeHa
apu(pMEeTUIECKON U TEOMETPHUECKOHN MPOTPECCHiA, CyMMBI TIEPBBIX N YJICHOB.

M300pakaTh YICHBI IOCJICIOBATEIBHOCTH TOYKAMHU HA KOOPJIWHATHOMN
TUIOCKOCTH.

Pemate 3amaum, cBSI3aHHBIE C YHCIOBBIMHU IOCJIEIOBATEILHOCTSIMU, B TOM
quclie 3a7a9d U3 peaTbHON JKU3HH (C MCIIOJIb30BAaHUEM KaJbKYJISATOPA, ITUPPOBHIX
TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
N Haumenosaun | KOJIM1€CTBO 4acoB DIeKTPOHHBbIE
[
n/ ¢ pasieion u Bcer Kontpoabubl | IIpakTHyecku (ppoBsIe)
TeM o0pa3oBaTte/ibHbIE
n 0 e padoThI e padoThl
NMporpamMmblI pecypchbl
Yucna u
bubnunorexa LIOK
BBIYHCIICHUS.
25 1 https://m.edsoo.ru/7f415b9
PanmonanbHeie 0
qucia h
bubmuoreka [JOK
A
JreOpaitieckit |, 1 https://m.edsoo.ru/7f415b9
€ BBIPAKCHHUS 0
VpaBHEHIS I bubnunoreka LIOK
P 20 1 https://m.edsoo.ru/7f415b9
HEpaBEHCTBA 0
Koopaunare! u Bubmmoreka ITOK
rpaduKy. 24 1 https://m.edsoo.ru/7f415b9
OyHKIHH 0
bu6mmoreka [JOK
[ToBTOpEeHUE N
6 1 https://m.edsoo.ru/7f415b9
o0oO0mieHue 0
OBUIEE
KOJIMYECTBO
102 5 0
YACOB 110
[MPOT'PAMME
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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
https://m.edsoo.ru/7f415b90

8 KUIACC

KoaunuecTBo yacoB

Ne DJIEeKTPOHHBIE
HaumeHnoBanue (LupoBbIE)
" pa3esioB H TeM Bce | KonrtpoabHsl | IIpakTnuyecku mop
/ o0pasoBaTejbHbIe
NMpOrpamMMblI ro € padoThl € padoThl
n pecypcsbl
Yucna n bubnuorexa [JOK
1 BBIYMCJICHHUS. 15 https://m.edsoo.ru/7f417af
KBanpatHbie KopHH 8
Yucna u
bu6mmoreka [IOK
BBIYMCIICHHS.
2 7 https://m.edsoo.ru/7f417af
CTeneHsp ¢ 1eIbIM "
HOKA3aTeNeM -
Anrebpanueckue
bu6mmoreka [JOK
BBIPKEHUSI.
3 . 5 1 https://m.edsoo.ru/7f417af
KBanpatubiit 2
TpEXWiieH B
Anrebpanueckue
bu6mmoreka [IOK
BBIPKEHUSI.
4 15 1 https://m.edsoo.ru/7f417af
AnrebOpanueckas 3
Jpo0b B
YpaBHeHUs U
but6mmoreka [JOK
HEPABCHCTBA.
5 15 1 https://m.edsoo.ru/7f417af
KBagparusie 3
ypaBHEHUS B
YpaBHeHUs U
but6mmoreka [IOK
HEPABEHCTBA.
6 13 https://m.edsoo.ru/7f417af
CucremMsl 2
ypaBHEHUI B
YpaBHeHus U bubmuoreka [JOK
7 HEPABEHCTBA. 12 1 https://m.edsoo.ru/7f417af
Hepasencrtpa 8
OyHKIHH. bubmuoreka [IOK
8 OCHOBHBIE 5 https://m.edsoo.ru/7f417af
MOHSTHS 8
DyHKITUH. bubmmorexa [JOK
9 Yucnoselie 9 https://m.edsoo.ru/7f417af
byHKIIUU 8
but6mmoreka [IOK
IToBTOpEHUE U
10 6 1 https://m.edsoo.ru/7f417af
0000meHne g
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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
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102
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9 KUIIACC

Kosmn4yecTBo 4acoB DIeKTPOHHBIE
Ne | HaumeHoBaHme ( )
n/ | pa3aejioB M TeM Bcer | Konrtpoabn | Ilpaktnuec unpposrre
oOpa3oBaTte/ibHbIE
n NMPOrpamMmblI 0 bie padoThI KHe padoThl
pecypcsbl
Yucna u
bu6mmoreka [JOK
BBIYHCIICHUSI.
1 S —— 11 https://m.edsoo.ru/7f41
. 9d08
qucla
YpaBHEeHUs 1
HEpaBEHCTBA. bu6nuoreka [IOK
2 VYpaBHeHus ¢ 19 1 https://m.edsoo.ru/7f41
OIHOU 9d08
MepEeMEHHOM
YpaBHeHus u
bubnuoreka [JOK
HEPaBCHCTBA.
3 CreTeML 19 1 https://m.edsoo.ru/7f41
3 9d08
ypaBHEHUH
VYpaBHeHus u bubnuorexa [JOK
4 HEpaBEHCTBA. 21 1 https://m.edsoo.ru/7f41
HepaBenctra 9d08
bu6mmorexka [JOK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f41
9d08
YucnoBblie bu6mmoreka [JOK
6 MOCJIe1I0BATEILHO 15 1 https://m.edsoo.ru/7f41
CTH 9d08
IToBTOpEHME,
oGoGmeHme bubmmorexa [JOK
7 CTEMATH ; s 18 1 https://m.edsoo.ru/7f41
crcTeMaTIEan 9d08
3HAHUU
OBUIEE
KOJIMYECTBO
102 6 0
YACOB I1IO
ITPOI'PAMME
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