MWHUCTEPCTBO ITPOCBEILEHNS POCCUNCKON ®EIEPALIUN
JlemapraMeHT oOpa3oBaHUs U HayKu BpsiHCKO# o0nactu
MyHHIMITAIEHOE OFOJIKETHOE 00111e00pa30BaTeIbHOE YUPEKICHHE
«JIaTpKOBCKas cpeqHssa oomeoOpa3zoBarenbHas mkoixa No3»

PACCMOTPEHO

JIaThKOBCKOTO paiioHa bpsHCKOM obmacTu

PykoBoautens IIIMO

YTBEPXIEHO
JIMpEKTOp MIKOJIBI

Jemuna JI. U.
[Tporokon Nel

ot «29» aprycra 2024 r.

MYHUUUNANBHOE
BIOIKETHOE
OBLEOBPA3OBATE/IbHO
E YYPEXKOAEHWE
"NATbKOBCKAA CPEAHAA
OBLLIEOBPA3OBATE/IbHA
A LUKOJA Ne3"
NATbKOBCKOrO PAOHA
BPAHCKOW OBJTIACT

PABOYASA NTIPOI'PAMMA
yueOHOro Kypca «AJyredpa»
Ut oOyJaromuxcs 7-9 Kiraccon

MognucaHo undposoin
noanuceo: MYHUUMMANBHOE
BHOOMETHOE
OBUIEOBPA30OBATE/IBHOE
YYPEKOEHWE "OATEKOBCKAA
CPEHAA
OBLLEOBPA30OBATENIbHAA
LKONA Ne3" AATbKOBCKOIro
PAVIOHA BPAHCKOW OBNACTU
Nata: 2024.10.06 18:50:37
+03'00'

r. IarbkoBo 2024

Pomamkos /I.B.
ITpuka3 No 661
ot «29» aprycra 2024



MyHunumaibHoe 010 KeTHOE 0011e00pa30BaTeIbHOE YUPEIKICHUE
«/IaTpKOBCKas cpeaHss o0eodpa3oBaTeabHas mkoa No3»

Annomauusa Kk paboueit npozpamme
y4eOHOr0 MpeIMeTa «aaredpa»

PaGouas mporpamma yueOHOTO TmpeaMeTa «anredpa» o0s3aTeNbHON
MpeIMEeTHOW o0iacT «MmaTemMaTuka W uHPopMaTtuka» pazpabotaHa B
cootBercTBHH PI'OC O0O 1 peanmusyercs 3 roga ¢ 7 no 9 kiacc.

PaGouas mporpamma paszpaboTaHa TpyNIoOW Y4YUTENEW U Ompenemser
opranmu3anuio o0pa3oBaTEIbLHON JEATEIHLHOCTH YUUTENS B IIKOJIE TO MPEAMETY
«anredpa».

PaGouas mporpamma mo «anrebpe» sBuserca dyacteto OOIl Q0O
ONPEICIISIFOIIECH :

- CoZIepKaHue;

- IUTAaHHpPYEeMbIEe  PE3yJlbTaThl  (JMYHOCTHBIC, METANpEAMETHBIE |
MIPEIMETHBIC);

- TEeMaTUYECKOEe TUIAHUPOBAHUE C YYETOM paboueill mporpaMMbl BOCTIUTAHUS
1 BO3MOXKHOCTBIO Hcnoib3oBanus JOP/LIOP.

PaGouas mporpamma oOCyXKaeHa M TpPUHSATA PEIICHUEM METOAMYECKOTO
OOBCIMHEHUS] W  COTJlacOBaHAa  3aMECTHTEJIEM JIMPEKTOpa Mo  y4eOHO-
BocrniutatenbHoU pabore MBOY JICOL Ne3
Hara: 29.08.2024



MNOACHUTEJIbBHAS 3AIIMCKA
PaGouas nporpamma o yue6HOMY mIpeaMeTy «Anredpa» paspaboTaHa B

COOTBETCTBHH C HOPMATHUBHBIMH aKTAMU:
- ®epepanbbiii 3akoH 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
deneparum» (C TOCISAYIONTUMHI H3MESHEHUSIMHU);
- @enepaibHbIl TOCYAApPCTBEHHBI 00pa30BaTeNIbHbIA CTAHAAPT OCHOBHOI'O
obmiero obOpaszoBanusi (mMpuka3 MUHUCTEpCTBA MPOCBEIICHUs Poccuiickoi
®deneparmm ot 31.05.2021 1. Ne287 (3apeructpupoBan B Muntocte Poccun 5
utojisg 2021 r.) ¢ mocneayroImuMH K3MEHEHHSIMHU M JIOTIOJTHEHUSIMH;
- [Ipuka3z MunuctepctBa npocsenieHus: Poccuiickoii @eaepanun ot 22.03.2021 Ne
115 «O6  ytBepxknennu Ilopsigka  opraHM3auMM M OCYLIECTBIICHHS
o0pa3oBaTeIbHOM  JESATENBHOCTH 1O  OCHOBHBIM  0011€00pa3oBaTEIbHBIM
nporpaMmam - o0pa3oBaTeIbHBIM MPOTPAaMMaM Ha4yaJdbHOTO OOIIEro, OCHOBHOTO
obrmrero u cpemHero obmero oopasoanus» (mpukas BcrynaeT B cuiry ¢ 01.09.2021
u aeicteyer qo 01.09.2027);
- [Ipuka3z MunucrepctBa oOpa3oBaHusi U Hayku Poccuiickoit dexnepanuu OT
23.08.2017 Ne 816 «OO0 yTBep>KIEHUU TOPSIKA MPUMEHEHUSI OpraHU3alUsIMH,
OCYIIECTBIISIONUMHU 00pa30BaATENBHYIO JAESTEIBHOCTD, JIEKTPOHHOTO 00yUYeHUS,
JTUCTAHIIMOHHBIX  O0pa3oBaTeIbHBIX  TEXHOJOTMWA  TPU  pealln3aluu
o0pa30oBaTeIbHBIX IPOTPAMMY;
- [ToctanoBnenue ['MaBHOrO rocy1apcTBEHHOIO CaHUTApHOro Bpauda Poccuiickon
®eneparuu ot 28.09.2020 Ne 28 «O6 yTBepxknennn canutapubix mpasui CII 2.4.
3648-20 «CaHuTapHO-IMUAEMHOJIOTUYECKHE TpeOOBaHUA K OpraHU3aIUsIM
BOCITUTAHUS U OOYYEHWMsI, OTJIIXa U O3JI0POBJICHHUS IE€TEH U MOJIOJCKIY;
- [ToctaHoBnenue I'J1aBHOrO TOCyIapCTBEHHOIO CaHUTApHOTO Bpauya Poccuiickoi
®eneparnuu ot 28.01.2021 Ne 2 «O6 yTBEp>KICHUU CAaHUTAPHBIX MPABHI U HOPM
CanllnH1.2.3685-21 «I'urnenndyeckrne HOPMATUBBI U TPEOOBAHUS K 00ECIIEUEHHUTO
6e3omacHocTy U (MiH) OE3BPEIHOCTH IS YeIOBEKa (DaKTOPOB CPEIbl OOUTAHUS.

Anrebpa sBisSeTCS OJHUM M3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIIETO
oOpa3oBaHUs. OHa 00ECTICYMBACT U3YUEHUE NPYTUX JUCIHUIUIMH, KaK €CTECTBEHHO-

HAay4YyHOro, TaK M TYMaHHTApPHOIO IMKIIOB, €€ OCBOEHUE HEOOXOIUMO ISt
MPOJIOKEHUs1 00pa30BaHUs U B OBCEIHEBHOM ku3HU. PazButre y o0ydaronmxcs
HAyYHBIX TMPEACTABICHUN O TMPOUCXOXKICHHH M CYIIHOCTH alre0pandecKux
a0CTpakIuid, criocode OTpaKCHHUSI MaTeMaTHYECKOW HAYKOW SIBIICHUHA U MPOIECCOB
B MpUPOJIc M OOIIECTBE, POJIU MATEMATHYECKOTO MOJCIMPOBAHUS B HAYYHOM
MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PECHHUS
¥ KaueCTB MBINIJICHUS, HEOOXOIMMBIX JIJISl aJalTalli B COBPEMEHHOM ITU(POBOM
obmectBe. M3yueHue anreOppl oOeCreYMBAacT pa3BHUTHE YyMEHHUS HaOJI01aTh,
CpaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIUICHHUS,



CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS U BBIBOJIBI,
dbopmypoBaTh yTBepkaeHUSA. OCBOCHHE Kypca aareOpbl 00ecrieYMBacT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS OOYYalomUXCs: OHU HCHOJB3YIOT NEyKTUBHBIE U
WHIYKTUBHBIE PacCyXAeHUs, 0000IIeHe 1 KOHKPETU3AIHNI0, a0CTparupoBaHue 1
aHanoruto. OOydenwe  anreOpe  mpeamojiaraeT  3HAYUTEIBHBIM  00BEM
CaMOCTOATENFHON JICSITEIbHOCTH  00YYaloNIuXcsi, TO3TOMY CaMOCTOSITEIHLHOE
pElIeHHE 3a/1a4 SBIAETCS peaan3alnei JesITeIbHOCTHOTO MPUHIINIA 00yYCHUS.

B crpykType mporpammbl y4eOHOro Kypca «Anrebpa» sl OCHOBHOTO
o0miero o0pa3oBaHUsi OCHOBHOE MECTO 3aHMUMAIOT COJAECPKATEITHHO-METOANIYECCKUE
muHUU. «Yucna u BeIUUCICHUS», «ANTeOpandecKkue BhIPAKEHUSN», «YPaBHCHUS U
HepaBeHCTBa», «Dyukmum». Kaxkmas u3 3TUX colepKaTelbHO-METOIUYECKUX
JUHUYN pa3BUBACTCS HA MPOTSIKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
APYTUMH €ro JUHUSAMU. B xome wu3ydeHus ydeOHOro Kypca oOydaroumumcs
MPUXOAUTCS JOTHYECKH PACCYKIaTh, UCIOIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBsi3M ¢ 3THM B mporpamMmy ydeOHOTO Kypca «AureOpa» BKIIOYCHBI
HEKOTOpPbIE OCHOBBI JIOTHMKH, TPEJACTaBICHHBIE BO BCEX OCHOBHBIX pa3fenax
MaTEeMaTUYECKOT0 00pa30BaHMs M CIIOCOOCTBYIOIIME OBJIAJCHHUIO O0YJArOIIMMUCS
OCHOB  YHHMBEPCAJIBHOTO  MareMmartuueckoro s3eika. CopepkaTenbHOM U
CTPYKTYPHOU OCOOEHHOCTBHIO yueOHOTO Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapakTep.

Copepxanne nuHUM «Ywcia W BBIYHCICHUS» CIYXXKUT OCHOBOW IS
JABHEUIIIET0 M3Y4YEHUsI MATEMAaTHUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYJarOIIMXCS
JIOTUYECKOTO MBINUICHHS, POPMUPOBAHUIO YMEHHUS TTOJIH30BATHCA AITOPUTMAaMHU, a
TaK)Ke MPUOOPETCHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TOBCETHEBHOM
KU3HU. Pa3zBuTHE MOHATHS O YMCJE HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
CBS3aHO C PAlMOHATBHBIMH M HUPPAMOHAIBHBIMUA YHUCIaMH, (HOPMHPOBAHUEM
MPEJICTaBICHUN O JEUCTBUTEIHLHOM 4YHCIIE. 3aBEpIICHHE OCBOCHUS YHMCIOBOM
JUHUU OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHMIO.

Copeprkanue AByX anre0panvdecKux JMHUN — «ANreOpanyecKue BBIPAKEHUS»
u «YpaBHEHUS W HEPABEHCTBA» CIMOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIMXCS

MaTEMaTUYECKOTO armapara, HeOOXOAMMOTO Ui PEIICHUs 3a7a4 MaTEeMaTHKH,
CMEXHBIX TPEIMETOB M MPAKTHKO-OPUEHTUPOBAHHBIX 3adad. Ha  ypoBHe
OCHOBHOTO 001ero oOpa3oBaHus Y4YeOHBIH Marepuan TPYNIUPYETCS BOKPYT
paIMOHANIBHBIX BBIpaKeHUI. AnreOpa JeMOHCTPUPYET 3HaUCHHUE MATEMATUKH Kak
A3bIKa IS TIOCTPOCHUS MAaTEeMaTHYEeCKUX MOJIeNIeH, OMHCAHUs MPOILECCOB U
ABJIICHUNA peasbHOro Mupa. B 3amaum oOydeHus anrebpe BXOAIT TakKkKe
JalbHEWIIee pa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJUMOTO, B
YaCTHOCTH, /IS OCBOCHHS Kypca WH(MOpPMATHUKHA, W OBJAJeHUE HaBbIKAMU
JIEAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHNEeCHMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHMUSI, CIIOCOOHOCTEH K MATEMaTHUYE€CKOMY TBOPUYECTRBY.
Conepxanue GyHKIIMOHAITBHO-TpaQUUeCcKO TMHUH HAIEJICHO Ha MOJy4YeHue
oOydJaromuMucsl 3HaAHUK O (PYHKIUSIX KaK BaKHEHIEH MaTeMaTHYECKOW MOJICIH



JUTSE OTTUCAHUS M UCCIIEAOBAHUS Pa3sHOOOPa3HBIX MPOIIECCOB M SBJICHUNA B IPUPOJIC
u obmiectBe. M3ydeHune maTepuaia CIOCOOCTBYET Pa3BUTHIO y OOyYaromIuXcs
YMEHHS MCIIOIh30BaTh PA3IMYHBIC BRIPA3UTEIIBHBIC CPECTBA S3bIKa MATEMATHKU —
CJIOBECHBIC, CUMBOJIMYCCKUE, TpapUUecKhue, BHOCHT BKJIaL B (opMHpoBaHUE
MPEJICTABJICHUN O POJIM MATEMATUKH B Pa3BUTUH IIUBIIIN3AINA U KYJIbTYPHI.

CornmacHo yueOHOMY Tutany B /-9 kjaccax wu3ydaercs Y4eOHBIH Kypce
«Anrebpa», KOTOPBIM BKJIIOYAET CIICAYIOIINE OCHOBHBIC Pa3ieiibl COJICPIKAHMUS:
«Yrucna ® BBIYHCICHUS», «AJreOpandecKkue BBIPAKCHUSA», «YpPaBHCHHS H
HEPaBEHCTBa», « DyHKITHH».

Ha u3yuenue yueOHOro Kypca «Anredpa» orBoautcst 306 gacoB: B 7 Kiiacce
— 102 yaca (3 gaca B Heaemo), B 8 kinacce — 102 gaca (3 yaca B Heaemo), B 9
kiacce — 102 gaca (3 gaca B Heneno).



COJEP XAHUE OBYUYEHUA
7 KIIACC

Yucaa 1 BbIYUCTICHUS

JlpoOu OOBIKHOBEHHBIE U NIECATHYHBIC, TIEPEXOJ OT OAHOW (OPMBI 3amUCcH
npobeit k apyroi. IloHATHe palMoOHAJBHOTO 4YMCIa, 3aluch, CpaBHEHUE,
VIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uced. ApudMerndeckne JeHCTBUA C
palMOHAIBHBIMK YuciaMHu. Pemenne 3a1a4y U3 peaibHOM NMPAKTUKHA HA YacTH, Ha
apoowu.

CrereHb C HaTypallbHBIM TOKa3aTeJeM: OIpeJesieHne, Mpeodpa3oBaHue
BBIPOKEHUN HA OCHOBE OMpeNeNeHus, 3annuch 00abpmmX uncen. [IporeHTsl, 3anuch
MPOLIEHTOB B BHUJIE€ pOOU U JpOoOU B BHJIEC MPOIEHTOB. Tpu OCHOBHBIC 33/1aud Ha
MIPOLIECHTHI, PELICHUE 3a7a4 U3 PEATbHOM MTPAKTUKH.

[IpumeHeHrEe TPU3HAKOB  JEJIMMOCTH, PAa3JIOKEHUE HA  MHOXHWTEIH
HaTypaJbHBIX YUCEN.

PeanbHble  3aBUCUMOCTM, B TOM 4Yucle TpsiMas ©  oOpaTHas
MIPONIOPLIMOHAIIBHOCTH.

AJiredpanveckue BbIpaKeHHUs

[IepeMeHHBIE, YMCITIOBOE 3HAYCHUE BBIPAXKEHUS C MEPEMEHHOM. [[omycTuMbIie
3Ha4YEeHUS NepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
dbopmyiel. Beraucnenus o popmynnam. [IpeodpasoBanrne OyKBEHHBIX BBIpaKEHUH,
TOXKJIECTBEHHO paBHBIE BBIPAKEHMs, TNpaBWIa MpPeoOpa3oBaHUs CYyMM U
MPOU3BEICHUH, MPaBUJIa PACKPHITUS CKOOOK M MTPUBEIACHUS TTOI0OHBIX ClIaraeMbIX.

CBoiicTBa CTENEHH C HATYPAIbHBIM MOKA3aTEIEM.

OnHowieHsl 1 MHOrowIeHsl. CteneHb MHorowieHa. CiokeHue, BEIUUTAHUE,
YMHOXEHUE MHOTOWICHOB. P@OpMyJbl COKpAIEHHOIO YMHOMKEHMS: KBaJpaT
CyMMBbl M KBaapar pazHocTH. DopMyna pa3zHOCTH KBajpaToB. PasnoxxeHue
MHOT'OYJIEHOB Ha MHOKUTEIIN.

YpaBHeHUsI 1 HEPAaBEHCTBA

VYpaBHEeHHE, KOpEHb YypaBHEHHUs, MpaBuja MpeoOpa3oBaHUsA YpaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUH.

JluHerHOe ypaBHEHHME C OJIHOM IEPEMEHHOM, YHUCJIO KOPHEH JIMHEHMHOIO
YpaBHEHHMsI, pELIEHHWE JMHEWHbIX YypaBHeHUW. CocTaBleHHWE YpaBHEHHUU 10
YCJIOBHIO 3a7jauM. PelieHrne TeKCTOBBIX 3aa4 C MOMOILbIO YPABHEHUH.

JluneitHOoe ypaBHEHUE C IBYMS MEepeMEHHBIMU U ero rpaduk. Cuctema AByX
JIMHEWHBIX ypaBHEHUN C JByMs IIEpEMEHHbIMHU. PelieHue cucteM ypaBHEHUH
crocoOOM MOJACTaHOBKU. IIpuMepnl pelieHuss TEKCTOBBIX 3adady C [MOMOUIBIO
CHUCTEM YPABHEHUM.



DOyHKUUHA

Koopannara Touku Ha npsimoi. YncnoBele IPOMEXKYTKHU. PaccTosiHre Mexay
JBYMsI TOUKaMHU KOOPJUHATHOU MPSIMOM.

[Ipsimoyronbhast cuctema koopauHat, ocu Oxu Oy. Alciucca U opavuHAaTa
TOYKHU Ha KOOPJIMHATHOM TIocKocTU. [IpuMeps! rpadukoB, 3a7aHHBIX (popMyIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMoctei. [lonsatue dynkuuu. [paduk
¢bynkuuu. CoiicTBa hynkuuii. JIuneiinas ¢pynkius, e€ rpaduk. ['paduk pyHKIINN
y = |X|. I'padmyeckoe penieHne JIHHEWHBIX YpaBHCHWH W CHCTEM JIMHCHHBIX
YPaBHEHUM.

8 KJIACC

Yucaa 1 BbIYUCTICHUS

KBagpartueiii kopenp u3 uucna. [loHstue 00 wuppanmoHATILHOM YHUCIE.
JlecsiTuuHble MPUONIKEHUST UPPAIMOHATBHBIX uncesl. CBONCTBA apuPMETHIECKUX
KBa/IPAaTHBIX KOPHEH U UX MPUMEHEHHUE K MPEeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUM
Y BBIYUCIICHUSIM. [[€MICTBUTEIILHBIC YUCIIA.

Crenens ¢ 1ebIM MOKa3aresieM U e€ cBoiicTBa. CtaHaapTHAas 3alKUCh YHUCIIA.

AJire0panveckue BbIpaKeHUs

KBanmparselii TpéxwieH, pas3ioXKeHHWE KBaJpaTHOIO TPEXUJIEHA  Ha
MHOXHUTEIIH.

Anrebpanueckass npoOb. OCHOBHOE CBOWCTBO aireOpanyeckond ApooH.
CnoxxeHue, BBIYMTAHHWE, YMHOXEHHUE, JEJIeHHe anredpandeckux apooOei.
PanronanbHbIe BEIpOXKEHHS 1 UX TTPEOOpa30OBaHUE.

YpaBHeHUs] M HEPAaBEHCTBA

KBagpatHoe ypaBHeHue, ¢GopMmyna KOPHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Ipocretimue ApoOHO-paIIMOHATEHBIEC YPABHEHHUS.

['paduueckas maTEpHpeTalvs YpaBHEHUN C JIBYMsI MIEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUM C JByMs IIepeMEHHbIMU. lIpumepsl pemeHus cuctem
HEJIMHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMHU.

Perienre TEKCTOBBIX 33249 aNreOpandecKuM CIioco0oM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOW MEPEMEHHOM.
PaBHOCHMIIBHOCTh HEpABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
Cuctembl JIMHEHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DOyHKUUHA

[lonsitue Qynkmuu. OOIacTh oOmpenenleHuss W MHOXKECTBO 3HAUYCHUU
¢bynkuuu. CiocoOb! 3a1aHus PyHKITUH.

I'paduk dynakumu. Urenne cBoicTB GpyHKImH 110 e€ rpaduky. [Ipumepsl
rpaduKOB PYHKIIHHA, OTPAXKAIOIIHNX PEaTbHbBIE TPOIECCHI.



OyHKIMK, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHATIBHBIC
3aBHCUMOCTH, HX rpaduku. PyHkuun Y = X2, y = X3, y = VX, y=|x|. Tpaduueckoe
pellIeHUE YPaBHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucaa 1 BbIYUCTICHUS

PauyonanbHble yuciaa, UppalMoOHAIbHBIE YKCA, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHbIE TpoOU. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, JEHCTBUTENbHBIE YUCTIA
Kak OeCKOHEUYHBIC JeCATUYHBbIC ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEKy MHOYKECTBOM JI€UCTBUTEIIBHBIX YHUCEJ U KOOPIMHATHOM MPSIMOU.

CpaBHEHHE JEHCTBUTEIBHBIX 4YHCEN, apuPMETHYECKHue ACUCTBUA C
NEUCTBUTEIILHBIMU YHCIIAMM.

Pasmepbl 0OBEKTOB OKpPYXAIOMIETO0 MHpPA, JIUTEIBHOCTh IPOIIECCOB B
OKPYXKaOLIEM MUPE.

[TpubnuxEnHOE 3HAUYCHUE BETUYHHBI, TOUHOCTH NMpuOImkenus. OKpyrieHue
yucel. [Ipuknka u oueHka pe3yiabTaToB BBIYMCICHUM.

YpaBHeHUs] M HEPAaBEHCTBA

JlnnentHoe ypaBHeHue. PelieHue ypaBHEHMH, CBOASIIUMXCA K JIMHEHWHBIM.

KBanparnoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASIIMXCSA K KBaAPATHBIM.
buksanpatHoe ypaBHeHue. lIpumepsl penieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIIEHEN PA3JIOKEHUEM HAa MHOKUTENH.

Pemenue npoOHO-paliMoHaNBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3aaad
anreopanyecKuM METOIOM.

VYpaBHeHUEe ¢ ABYyMS TIEpEeMEHHBIMH M ero rpaduk. Pemenue cucrem aByX
JIMHEMHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. PellieHue cucrteM IByX ypaBHEHUH,
OJIHO W3 KOTOPHIX JHHEHHOE, a Jpyroe — BTOpoil crteneHu. ['paduueckas
MHTEpIIPETAllsI CUCTEMbI YPABHEHUM C IByMs IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 alreOpandeckKiuM CIIoCOOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuMHENMHBIX HEPABEHCTB C OJHOM mepeMeHHoH. Pemenue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM TmepeMeHHOoW. KBaapaTHble HEpaBEeHCTBA.
['padnueckass wHTEpHpeTanus HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MEPEMEHHBIMH.

DOyHKUIUHA

Ksampatuunas ¢ynkmus, e€ rpaduk u coiictBa. Ilapaborna, KoopauHATHI
BEPIIMHBI TapadoIbl, 0Ch CAMMETPHUH MapaloIbl.

I'paduxu gynxrmit: Y = kx, y = kx + b, y = k/x, y =x3, y = VX, y = |x| u ux
CBOKCTBA.



YucaoBblie MOCIe10BaATEIbHOCTH U MIPOIPECCUH

[lonsiTHe YMCIOBOM TOCIIENIOBATENBHOCTH. 3aJlaHhE IOCIEA0BATEIbHOCTU
pEKyppeHTHOH GpopMyIoii u Gopmysoit N-ro djieHa.

Apudmernueckas W reomerpuueckas mnporpeccur. PopMmynsl N-ro YieHa
apu(PMETHIECKON 1 TEOMETPUUECKON TPOrPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHne diIeHOB apu(PMETHUYECKOM W TEeOMETPHUYECKOM MPOTpPeCcCHit
TOYKAMU HA KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBINM M SKCIOHEHIMAJIbHBIN POCT.
CnoHbl€ MPOLEHTHI.



IINIAHUPYEMBIE  PE3YJIBTATBI OCBOEHUA TIPOI'PAMMBI
YUYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaTbhl OCBOCHHMS TPOTPAaMMBI  y4eOHOTO Kypca
«Anrebpa» xapakTepu3yrTCs

1) maTpuoTHYeCcKOe BOCTIUTAHHUE

[POSIBJICHUEM HMHTEpPECA K MPOLUIOMY M HAaCTOSIIEMY POCCHUUCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K JIOCTHKEHHSIM  POCCHICKHX
MAaTEMAaTHUKOB U POCCHUMCKOW MATEMATUYECKOM IIKOJIbI, K MCIIOJb30BAHUIO ITHUX
JTOCTHKEHUN B IPYTUX HAyKax W MPUKIATHBIX chepax;

2) rpakIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIMTAHHE!

TOTOBHOCTBIO K BBITTOJIHEHHIO 00S3aHHOCTEH rpakIaHWHA U PEaU3aIUU €TO
mpaB, TPEICTAaBICHHEM O MaTEeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYP, SBICHHUH, TPOIEAYp TpaKaaHCKoro obmiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXJICHHIO dTHUECKUX MPOOIIeM, CBSA3aHHBIX
C MPaKTUYECKUM MPUMEHEHHEM JIOCTUKEHUW HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIHOCTA YYEHOTO;

3) TpyA0BOE BOCTUTAHNE:

YCTAHOBKOI Ha aKTMBHOE Yy4YacTU€ B PEIICHUU NPAKTUYECKUX 3a7ay
MaTeMaTUYeCKOM HaIpPaBICHHOCTH, OCO3HAHUEM BaXHOCTHM MAaTEMAaTHYECKOTO
o0pa30BaHHs Ha TPOTSHKEHUU BCEHW JKM3HHU MJIsl yCIENIHON mpodeccruoHaTbHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJAMMBIX YMEHHW, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM MHIANBUYAILHON TPACKTOPUH O0OPa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCTIMTAHHUE !

CHOCOOHOCTBIO K SMOLUMOHAJIBHOMY W 3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTU4YeCKuX OOBEKTOB, 3ajad, PEHICHUH, pacCyXJICHHH, YMEHUIO BUJECTh
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 TO3HAHMSL:

OpUEHTAIlMEN B JIESITEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
MPEICTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS YeIOBEKa, IPUPOIBI U
oOIIecTBa, MOHMMAaHMEM MAaTEMaTUYECKOW HayKHM Kak cQepbl UYeI0BEYECKOM
NEeSATEIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAUYMMOCTH Uil Pa3BUTHA IIUBUJIM3ALUH,
OBJIQJICHUEM SI3bIKOM MATEMAaTHKHA M MaTeMaTUYECKOM KYyJIbTYpOH KakK CpelICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM NPOCTEUIIMMHU HaBbIKAMU HCCIIEIOBATEIBCKOMN
NEeSATENIbHOCTH;



6) ¢u3nueckoe BocnuTaHHe, (GOPMHPOBAHHE KYJIbTYPbI 310POBbsS H
IMOLHOHAJIBLHOIO 0J1ATOMOJIYYHS:

TOTOBHOCTBIO TPUMEHSATh MAaT€MaTHYECKHE 3HAHHS B HHTEPECaX CBOCTO
3M0pOBBS, BEICHHS  3J0pPOBOTO  o0Opa3a Jku3HH (3JOPOBOE  IHMTAaHUE,
cOanaHCHpPOBAHHBIA PEXHM 3aHATHH W OTABIXa, peryaspHas (u3udeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBBbIKA PE(BICKCHH, IMPU3HAHHUEM CBOETO
IpaBa Ha OMIKOKY M TAKOIO K€ IpaBa APYroro 4ejaoBeKa;

7) IKOJIOTHYECKO€e BOCTINTAHHE

OpHCHTAlMEH Ha MIPUMEHEHHE MaTeMATHUYECKMX 3HAHHM I PCIICHUsS 3a1a4
B 00JIaCTH COXPAHHOCTH OKPYXKAlOIIeH Cpeabl, IUIAHUPOBAHUSA IIOCTYIIKOB U
OLIEHKM WX BO3MOXKHBIX ITOCIICACTBUH [/ OKPY’KAIOMICH Cpeabl, OCO3HAHHEM
r1100aJIpHOr0 XapakTepa SKOJIOTHYECKHUX MPOOJIEM U IyTeH UX PEIICHHUS,

8) ajanTanMsA K M3MEHAIOIIMMCS YCJOBHSM COUMAJILHOM M MPHUPOIHOM
cpebl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBHAX HEOIMPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMITETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO AeIT€IbHOCTD, B TOM YHCIIE
YMEHHE YYHUThCA y APYTHX JIIO[EH, MpuoOpeTaTh B COBMECTHOM IEATEIHLHOCTH
HOBBIC 3HAHUS, HABBIKK U KOMIICTCHIIMH U3 OIBITA APYTHX;

HCOOXOAMMOCTBIO B (OPMHpPOBAaHHM HOBBIX 3HAaHHWH, B TOM YHCIIE
bopMyIUPOBATh UACH, IOHATHS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSAX, B TOM YHCJIC
paHee HEU3BECTHBIX, OCO3HABaTh JACPHUIMTHI COOCTBCHHBIX 3HAHHH U
KOMIICTEHTHOCTEMH, IIAHUPOBATh CBOE Pa3BUTHC;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYI0  CHTYyallMi0, BOCIPHHHMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIHN KOHTPMEP, KOPPEKTHPOBAThH
NpUHUMAaEMbIE DPENIEHUs M JIEHCTBHS, (OPMYIMPOBATH M OLECHHBATH PUCKH H
HOCJIEACTBYSI, (POPMUPOBATH OIIBIT.

METAIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUSA

Ba3oBble Jornueckue a1ecTBUSA

BBISBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTHIYCCKUX
00OBEKTOB, TIOHSATHHA, OTHOIICHUH MEXIY IOHATHIMH, (POPMYyITHMPOBATH
ompeneNieHusT  TMOHSTHH, yCTaHABIWMBATH  CYIIECTBEHHBIH  IPU3HAK
KJIaccuUKaIui, OCHOBAHUSA JUIsl OOOOIICHWUS W CPaBHCHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A,;

BOCIIPUHUMATh, (HOPMyNIHpOBaTH W  IPEoOpPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpHUIlATEIbHBIC, CAMHUYHBIC, YacCTHBIE M OOIIHE,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTUYeCKUe  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeunss B (haKTaxX, MaHHBIX, HAONIONCHUSIX W YTBEPKICHUSAX,
npenjaratb ~ KpUTEPUU  JUIsl  BBIABICHHS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHN;
JieNaTh BBIBOJIBI C KCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHU, YMO3aKITIOUSHH 110 aHAJIOTHH;
pa3dupaTh TOKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKACHUH (TIPSMBIC U OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSITEILHO HECIOXKHBIC JI0Ka3aTelIbCTBA
MaTeMaTU4YeCKuX (PaKTOB, BBICTPAWBATH APTYMEHTAIUIO, TPHUBOJIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIoco0 perieHus ydeOHOW 3amaun (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHMs, BBHIOMpPATh HamOoOJIee TOIXOIANIUN ¢ y4ETOM
CaMOCTOSITEITLHO BBIJICTICHHBIX KPUTEPHEB).

basoBble ucciegoBarebCKHeE JeHCTBUA:
MCIIOJIb30BaTh BOMPOCHI KaK HUCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHMUS,
dbopMynHpoBaTh BOMPOCH], (PUKCUPYIOIIHE NPOTUBOpEUHEe, MpodIemMy,
CaMOCTOSITETILHO YCTaHaBJIMBAaTh HCKOMOE U JaHHOe, (QOopMUPOBATh
TUMOTE3Y, apryMEHTHPOBATh CBOIO TIO3UIUIO, MHEHHE;
MPOBOJUTH IO CaMOCTOSITENIbBHO COCTaBIEHHOMY TUIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOONbIIOE  WCCIENOBAaHWE IO  YCTAaHOBIICHUIO
OCOOCHHOCTEM MaTEMaTHYECKOTO OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOi;
CaMOCTOSATEIHLHO (POpMyIHUpOBaTH 00OOIIEHUSI U BBIBOJBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, MCCIENOBaHMs, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3YJIbTaTOB, BBIBOJOB M 0000IIECHUH;
MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIEcca, a TaKXKe BBIBUTATh
MIPEATONIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanueii:
BBISIBIISITh HEJOCTATOYHOCTh W W30BITOYHOCTh HH(POPMAIIMH, JTAHHBIX,
HEOOXOIMMBIX JIJISl pEIICHUs 3a/1a4H;
BBIOWpATh, AaHAIM3UPOBATH, CHUCTEMATH3WPOBaTh WU HMHTEPIPETUPOBATH
nH(OPMAIINIO PA3THYHBIX BUIOB U ()OPM MPECTABICHUS;
BBIOWpaTh (QopMy TpeacTaBieHus HWHGOPMAIMM W WIUTIOCTPUPOBATH
pelraemMple 3ajladyd  CXeMaMH, JuarpaMMaMiy, WHOW TpaQukod ©u ux
KOMOWHAIIASIMUY,
OIICHMBATh HANEKHOCTh WHPOPMAIUUA TIO KPUTEPUSM, MPEATIOKCHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.



KoMMmyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHA

BOCIIPHHUMATh W (OpMyIHpoBaTh CYXACHHS B COOTBETCTBUU C
YCIIOBUSIMH | TENISAIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3pPEHUs B YCTHBIX M IMCBMEHHBIX TEKCTAX, aBaTh MOSICHEHUS 10
XOJly pEUICHHUs 3a/1a4l, KOMMEHTUPOBATh ITOJYYEHHBIN PE3yJIbTAaT;

B X0JI¢ OOCY>KICHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY O0CYK/IaeMOM TEMBI,
poOIeMBbl, penraeMoi 3a/1auu, BHICKAa3bIBaTh MICH, HAIICJICHHBIC HA TIOUCK
pEILICHUS, COINOCTABIATh CBOM CYXICHHUS C CYXICHUSIMU JIPYTHUX
YYaCTHUKOB JHAJIOTa, OOHAPYXKMBATh Pa3IMuMe W CXOJICTBO TMO3UIIUN, B
KOPPEKTHOM (hopme popMynHpoBaTh pa3HOTIIACHS, CBOU BO3PAKECHUS,

MPEACTaBIATh  pe3yJAbTaThl  pEHIeHUs  3a7add,  OKCIEPHUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa,  CaMOCTOSTENbHO  BbIOMpaTh  QopMmar
BBICTYIUJICHUS C YIETOM 3a/1a4 IPE3EHTAIMU U OCOOCHHOCTEN ayIUTOPUH;
MOHMUMAaTh U HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM u
WHIUBUIYaTbHON pabOThl TMPU PEHICHUH Y4YEOHBIX MaTeMaTUYECKHX
3anay,

MPUHUMATH 1I€JIb COBMECTHOM JESITEILHOCTH, TUIAHUPOBATH OPTraHU3AINIO
COBMECTHOM paboThl, pacmpeneisTh BHIBI pPabOT, JAOroBapHUBATHCH,
o0CcyXaaTh MPOIeCC U pe3ysbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX
JTOEH;
y4acTBOBaTh B TIpyNmoBbIX (opmax pabdotel (00CyxaeHus, oOMEH
MHEHHUSMH, MO3TOBBIC IITYPMBl H JpPYTHE), BBHITOJIHATH CBOIO YacTh
paboThl M KOOPJAUHUPOBATH CBOM JIEUCTBUSI C APYTHMH YJe€HAMU KOMaH/IbI,
OIICHMBATh KAaueCTBO CBOETO BKJIa/a B OOIIMIA MPOIYKT MO KPUTEPHUSIM,
chOpMyIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOJCHCTBUSI.

PerynsiTuBHbIe YHUBepPcAJIbHbIE YUeOHbIe TeiicTBUS

Camoopranuzanms:
CaMOCTOSITEITLHO COCTAaBJIATH IUIaH, AlTOPUTM PEIICHUsS 3ama4yu (WIH ero
4acTh), BBIOMpATh CHOCOO PEIICHUS ¢ YYETOM HMMECIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI HHTEJIJIEKT:
BIAJCTh CIIOCOOAMHM  CaMOMPOBEPKH, CAMOKOHTPOJIS —Tpolecca u
pe3yNbTaTa perieHuss MaTeMaTHIECKOU 3a/1a49H;
MPEeNBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TPU PEIICHUU
3a/ladyi, BHOCHUTh KOPPEKTHUBBI B JEATEIHHOCTH HAa OCHOBE HOBBIX
0OCTOSITENIbCTB, HAWIEHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTU IOCTABICHHON LEIU
U YCJIOBHSIM, OOBSICHITH IPUYMHBI JTOCTHKEHUS WIIM HETOCTHKCHUS 1IETTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATHI

K xoniy oOyuenuss B 7 KJjacce OOyYarOIIMICS TOMYYUT CIEAYIOIINE
MPEIMETHBIE PE3yJIbTATHI:

Yucaa 1 BbIYUCTCHUS

BrimioniHATh, codeTass yCTHbIE W TNHUCHMEHHBIE TPHEMBI, apuPMETUYECKUE
JEHCTBUS C PAIIMOHATLHBIMH YHCIIAMHU.

HaxomuTe 3Ha4YeHHs] YHCIOBBIX BBIPAXKEHUH, MPUMEHSITH Pa3HOOOpa3HbIC
CrocOOBI M MPUEMBI BBIYMCIICHHS 3HAUYCHUN APOOHBIX BBIPAKECHHM, COAEPKAIINX
OOBIKHOBEHHBIE U IECSITHYHBIE IPOOH.

[TepexomuTh OT OgHOW (OPMBI 3amlKCH YHCeN K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO Jpo0h B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B [ECATUYHYIO, B
JaCTHOCTH B OECKOHEUHYIO JIECATUIHYIO APOOB).

CpaBHUBATh U yHOPSAIOUYUBATH PAIMOHATHHBIC YHCIIA.

OKpyIJIsTh YKCIIA.

BpINoHATE TPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAYCHUN
YHUCJIOBBIX BBIPAKECHUH. BBIMONMHITH NEUCTBHUS CO CTENEHSMU C HATypadbHBIMH
MOKAa3aTeISIMHU.

[IpuMeHsAT,  MPU3HAKK  JIEJIMMOCTH,  pa3JIOKEHHE HAa  MHOXKHUTEIH
HATypaJbHBIX YHCEIL.

PemaTte mnpakTUKO-OPUEHTHUPOBAHHBIC 3a/layd, CBS3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPIMOHATBLHOCTBIO BEIUYHH, TMPOIEHTAMH, WHTEPIPETHPOBATH
pPE3yNbTAaThl PEIICHUS 3a7ad C Yy4€TOM OTpaHMYEHUM, CBSI3AHHBIX CO CBOHMCTBAMH
paccMaTpUBaeMbIX OOBEKTOB.

AJiredpanveckne BbIpaKeHUs
Hcnonb3oBaTh anreOpandecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTH

e B Ipolecce OCBOCHHS y4eOHOro MaTepuaia.

HaxomuTh 3Ha4yeHHWS OYKBEHHBIX BBIPKCHHUW TNpU 3aJaHHBIX 3HAYCHHIX
MIEPEMCHHBIX.

BhINONIHATE ~ TIpeoOpa3oBaHUs  I[IEJIOTO  BBIPAXKCHHUS B~ MHOTOWICH
MIPUBEJICHUEM TIOI00HBIX ClIaraeMbIX, PACKPHITHEM CKOOOK.

BEITIOJIHATh yMHOXKEHHE OJHOYJICHA HAa MHOTOWICH W MHOTOYICHa Ha
MHOTOWICH, IPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcymiecTBIATh Pa3l0KEHHE MHOTOUYJIECHOB HAa MHOXHUTEIN C IOMOIIBIO
BBIHCCCHUSI 32 CKOOKHM OOIIEro MHOMHTEJS, TPYIIUPOBKH  ClIaraeMblIX,
MPUMEHEHUS (POPMYJI COKPAIIEHHOTO YMHOKCHHS.



[TpumensaTs npeoOpa3oBaHMsl MHOTOWICHOB ISl PEIICHUS PA3IMYHBIX 3a7a4
13 MaTEMATUKH, CMEXHBIX MPEIMETOB, U3 PEaJIbHON MPAKTHKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATYPAJIBHBIMU IOKA3ATEISIMU IS
peoOpa3oBaHs BHIPAKCHHM.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUsS C OJHOM IEPEMEHHOW, NPUMEHsSA IpaBUJIA
nepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIbHOMY eMy. [IpoBepsTh, siBiseTCs
JI1 YUCJIO KOPHEM yYpaBHEHHSI.

[TpumensTh rpaduvecKre METObI IPHU PEIICHUN JIMHEWHBIX YPABHEHUA U UX
CUCTEM.

[lonOupats mnpuMepsl Tap 4YUCEN, SBISIONIMXCS PEIICHUEeM JHUHEHHOTOo
YpaBHEHHUS C ABYMS IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOW TIJIOCKOCTH TpaduK ITUHEHHOTO YypaBHEHHS C
JBYMsI TIEPEMEHHBIMH, TOJB3YsACh TpaduKOM, MPUBOAWTH TMPUMEPHI PEIICHUS
YpaBHEHHS.

Pewmath cucteMsl IByX JTMHEWHBIX YPABHEHUH C ABYMSI IEPEMEHHBIMU, B TOM
qucie rpa@uIecKu.

CocraBisiTh M pelIaTh JWHEHHOE YpaBHEHHE WU CHUCTEMY JIMHEHMHBIX
YpaBHEHHI 10 YCIOBHUIO 3aJauyd, HHTEPHPETHUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4M MOJTYy4YEHHBIN pe3ynbTarT.

DOyHKUUH

N300pakaTh Ha KOOPAMHATHON MIPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAWHATaM, Jy4H, OTPE3KH, UHTEPBaJIbl, 3alIMCHIBATH YHCIOBbIE MPOMEKYTKH Ha
anreOpanvyecKkoMm s3bIKe.

OTMeuaTh B KOOPAMHATHOM TUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpJMHATaM,
CTpOHTh Tpaduku TUHEHHBIX QyHKIMNA. CTponuTh rpaduk QyHKIHA Y = [X|.

OnuceiBaTh € TMOMOIIBIO (YHKIHUNA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU. CKOPOCTh, BpEMs, PACCTOSIHUE, 1I€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOIUTENHLHOCTH, BpeMsi, 00BEM pabOTHI.

HaxoauTe 3HaueHue GyHKIIMU IO 3HAYCHUIO €€ apryMeHTa.

[TornmaTh rpaduueckuii crmocod MpenCcTaBICHUS W aHadn3a HHQPOPMAINH,
M3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPa()UKOB PEaTHHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kJjacce OOyYarOnIMiiCs TMONYYHUT CIETYIOIIHE
MpEeAMETHBIE PE3YIbTAThI:

Yucaa 1 BbIYUCTICHUS

Hcnonp30BaTh HayajdbHbIE MPEACTABICHUS O MHOYKECTBE JICHCTBHUTEIBHBIX
YyCell JJI1 CPAaBHEHUS, OKPYTJICHUS U BBIYUCICHHUM, N300pakaTh JEHCTBUTEIbHBIC
YyCila TOYKAMU Ha KOOPJAMHATHOM MPSIMOM.



[IpumeHsATs MOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAHUTh
KBaJpaTHbIE KOPHH, HMCIOJIb3Ysl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BBHINOJIHSITH
npeoOpa3oBaHusl BBIPAKEHUHN, COACPIKAIIUX KBaJpaTHbIE KOPHH, MCHOIb3YS
CBOMCTBA KOPHEW.

Hcnonbs3oBaTh 3anucu OOJBIIMX W MaJIBIX YHCEN C MOMOIIBIO AECATUYHBIX
npobeii u creneHelt yuca 10.

AJire0panveckue BbIpasKeHHU s

[IpuMeHAT, TMOHATHE CTENEHUM C LEJbIM [0Ka3aTelieM, BbINOJIHATH
nmpeoOpa3oBaHus BRIPAKEHHM, COACPIKAITUX CTENIEHH C IIEJIBIM TTOKa3aTeeM.

BbINONHATE TOXKAECTBEHHbIE MPEOoOpa30BaHUsI PALMOHATBHBIX BbIPAXKEHUM
Ha OCHOBE TIPaBWJI JIEHCTBUN HAJl MHOTOWICHAMH U alreOpandecKuMu ApoOsiMHu.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIH.

[TpumensTs npeoOpazoBaHus BIPAKEHUN /IS pEIICHUS] Pa3IUYHbBIX 33]1a4 U3
MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUs] M HEPAaBEHCTBA

Pematy nuHelHbIEC, KBaJpaTHbIE YpPaBHEHHUS U PALMOHAIBHBIE YpPaBHEHMS,
CBOJSIIIMECA K HUM, CUCTEMBI IByX YPaBHEHHI C ABYMS IEPEMEHHBIMH.

[IpoBOAWTE MPOCTEUIINE HUCCIIENOBAHUSI YPABHEHUN U CUCTEM YpPaBHEHHH, B
TOM YHCIIE ¢ TPUMEHEHUEM TpadUIeCKUX MPECTaBICHNH (yCTaHABINBATh, HMEET
Y ypaBHEHUE WM CUCTEMa YPAaBHEHUM PEIICHHMs, €CIIM UMEET, TO CKOJIbKO, W
npouee).

[lepexoauTs OT CIOBECHOW POPMYITHPOBKH 3a/1auu K €€ anreOpandeckoit

MOJEIM C TOMOIIBIO COCTaBICHUS YPAaBHEHHUS WJIM CHUCTEMbl YpPaBHEHUH,

MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33Ja4H MOJYYEHHBII pe3yybTarT.

[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB JUIsl CPaBHEHHMs, OLIEHKH,

peliaTe JUHEHWHBbIE HEPABEHCTBA C OJHOM IMEPEMEHHOW M WX CUCTEMBI, J1aBaTh

rpauyuecKy0 WITIOCTPAIIMI0O MHOXKECTBAa PEIICHHH HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUIUHA

[ToHMMaTh W UCTHOJB30BaTh (YHKIIMOHAIBHBIC MOHATHS M SI3bIK (TCPMUHBI,
CUMBOJIMYECKHEC O0O03HAYCHHS), ONPEICIIATh 3HAYCHHE (PYHKIUH IO 3HAYCHHIO
apryMeHTa, ONpeeisaTh CBOMCTBA (PYHKIMH 110 € rpaduKy.

Crtpoutb rpaduku dMeMeHTapHbIX QYHKIHN BUIA:

y = kiX, y = X2, y = x3y = |x|, Yy = VX, onmchIBaTh CBOICTBa YHCIOBOIL
dbyHkIuu 110 e€ rpadukxy.

K xoHmy oOyuenmss B 9 kJjacce oOydYarOmUHUCS TOTYYUT CIICIYIONINE
MpeAMETHBIE PE3YIIbTATHI:



YucJia 1 BbIYHCIEHUA

CpaBHUBATh U YIOPSAIOYMBATH pallMOHAIBHBIC W HPpallUOHAIbHBIC YHUCIA.

BeimonHsaTe apudmeTndeckune NeHCTBUSA ¢ palliOHATBHBIMH YHCIAMH,
coyeTras yYCTHbIE W THUCbMEHHBIC MPUEMBI, BBINOJHATh BBIUUCICHUS C
HAPPALMOHATBHBIMU YHUCJIAMH.

HaxomuTe 3HaueHUs CTENEHEM C 1EIbIMHA IIOKa3aTesIMH W KOPHEH,
BBIYMCIISITH 3HAYCHUS YUCITOBBIX BBIPAKCHUIM.

OKpyraarh JEUCTBUTENBHBIC YKCIA, BBINOJHATH TPUKUIKY pe3yJsibTaTa
BBIYMCJICHUH, OLICHKY YHCJIOBBIX BBIPAXKCHUM.

YpaBHeHUs] M HEPAaBEHCTBA

Pemate nuHelHBIE M KBaJpaTHbIE ypaBHEHUWs, YPaBHEHHS, CBOJISIIMECS K
HUM, TIPOCTEHTIIHE TPOOHO-palMOHATBHBIC YPaBHEHUS.

Pemate cuctemsl ABYX JIMHEMHBIX YPAaBHEHHH C JBYMsI IEPEMEHHBIMU M
CHUCTEMBI IByX YPAaBHECHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBJISICTCS JTUHECUHBIM.

Pemarts TekcTOBBIE 3amaudM aNreOpamvyecKuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIA CUCTEMBI JBYX YPABHEHUH C JBYMS IEPEMEHHBIMH.

[IpoBOaMTE MPOCTEUIINE UCCIIEAOBAHNS YPABHEHUW U CUCTEM YPAaBHEHHUM, B
TOM YHCJIE ¢ TIPUMEHEHUEM rpauuecKux mpeacTaBieHuil (ycTaHaBIUBATh, UMEET
JM YpaBHEHHUE WM CUCTEMa YPABHEHUM DPEUICHUsI, €CIU UMEET, TO CKOJBKO, U
npodee).

PemaTts nuHeliHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh
pPEILICHUE HEPABEHCTB HA YMCJIOBOM MPSIMOW, 3alMCHIBATh PELICHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cuctembl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIOIINE KBAJpaTHOE HEPABEHCTBO, M300pakaTh pEIICHUE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOU MPSIMOM, 3aIUCHIBATH PEIUICHUE C IOMOIIBK CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a]1a4.

DOyHKUUH

PacrioznaBath GyHKIMHM HM3y4YeHHBIX BHUAOB. [loka3piBaTh cXeMaTHYECKU

pacIoNoKeHHE Ha KOOPIWHATHON TIOCKOCTH TpaduKoB GyHKIMK Buaa: Y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, ¥ = ||, B 3aBucumocTH ot
3Ha4YeHUH KOA()(PUITUEHTOB, ONMMCHIBATH CBOMCTBA (DYHKITUH.

Crtpouth M M300pakaTh CXEMaTUYECKH TpaduKku KBaAPaTUYHBIX (HYHKIIHH,
OIMCHIBATh CBOMCTBA KBAJIPATHYHBIX (DYHKIIHA 1O UX rpaduKam.

PacrioznaBath kBajpaTUYHYIO (GYHKIHIO TIO GOpMyIie, TPUBOIUTH MPUMEPHI
KBaJIPATHYHBIX (QYHKIMIA U3 peallbHOM KU3HH, (DU3UKHU, TEOMETPHUH.



YucaoBblie MOCIe10BaATEIbHOCTH U MIPOIPECCUH

PacrioznaBath apudmeTHuecKyr0 W TEOMETPUUYECKYIO TMPOTPECCUU TpHU
pa3HBIX crioco0ax 3a/1aHus.

BbITIONIHATh  BBIYKMCIEGHUS C  HCIOJB30BaHHEeM (oOpMyn N-TO  4jeHa
apu(PMETUIECKON 1 TEOMETPUUECKON MTPOTPECCUi, CYMMBI TIEPBBIX N YICHOB.

N300pakaTh WIEHBI TOCIEIOBATEIHPHOCTH TOYKAMH Ha KOOPAMHATHOU
IJIOCKOCTH.

PemaTte 3amaum, CBA3aHHBIE C YKMCIOBBIMHU IOCIEIOBATEIBHOCTSIMU, B TOM

qHCIie 3a/1a4U M3 PEATbHOM KU3HU (C MCIOJb30BaHUEM KaIBbKYJISATOPA, IH(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne n/m HanMeHOBaHUe pa3/1esioB H TeM KoaunyecTBo yacoB DIeKTPOHHbBIE BocnuraTebHbII
NPOrpaMMsI Bcero | KontposabHbie (uudposbie) KOMIIOHEHT
padoTbl o0pa3oBaTejbHbIE
pecypcsbl
1 Umucna u Beruncinenus. PannonansHeie 25 1 bubnuorexa [IOK pabora B mapax,
qucia https://m.eds00.ru/7f415b90 | camoxoHTpOIB
2 AnreOpanveckue BBIPOKSHUS 27 5 Bubnuoreka [JOK YPOK- HCCIIeJOBaHUE
https://m.edso0.ru/7f415b90
3 YpaBHeHUs U HEPABEHCTBA 20 2 Bbubnuorexa [IOK MIPOEKTHAsI IESATENbHOCTh
https://m.eds00.ru/7f415b90 | mo mcciego0BaHUIO
pelIeHui pa3sHbIX BUI0B
ypaBHEHHI
4 Koopmunats! u rpaduku. OyHknum 24 1 Bbubnuoreka [JOK YpOK-0000IIeH s 110
https://m.eds00.ru/7f415b90 | nanHoi TEME
5 IToBTOpeHue u 0600IIeHUE 6 1 Bubnuoreka [IOK «MaremaTtudecKu
https://m.edso00.ru/7f415b90 | kaneitmockomn»
OBIIEE KOJIMYECTBO YACOB I10 102 10
IMPOTPAMME
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8 KJIACC

Ne i/mt HaumenoBanue pa3jiejioB u TeM KosauyecTBo yacos DJIeKTPOHHBIE BocnuraTenbHbIH
NporpamMmmbl Bcero KonTpoas IpakTHyec (uudposbie) KOMIIOHEHT
HbIe Kue odpa3oBaresibHbIE
pa6oThI padoTnr pecypcsl
1 Yucna u Beraucnenus. Ksagparusie 15 Bubnuorexa [IOK pabora B mapax,
KOpHH https://m.edsoo.ru/7f417af8 | camoxonTpons
2 Yucna u BeraucieHus. CTenens ¢ 7 Bubnuorexa [IOK YpPOK- HcceJ0BaHHe
LIEJIBIM [TOKa3aTelIeM https://m.edsoo.ru/7f417af8
3 Anre6panyecKue BbIpaKESHHS. 5 1 bubanorexa [JOK IMpaxtrdeckast
KBaapaTHblif Tpéxunen https://m.edsoo.ru/7f417af8 | paGora
4 AnrebpandecKue BEIPaXKEHHSI. 15 1 Bbubnuorexa [IOK YPOK-0000MICHHS IO
Aunrebpanueckas 1po0Ob https://m.edsoo.ru/7f417af8 | nanuoii Teme
5 YpaBHeHUS 1 HEPaBEHCTBA. 15 1 Bubnuorexa [IOK «MartemaTuuecKkuit
KBanmparHsie ypaBHEHUS https://m.edsoo.ru/7f417af8 | xaneiimockom»
6 VYpaBHeHus n HepaBeHCTBA. CHCTEMBI 13 bubnnorexa [JOK pabora B rpynmnax
ypaBHEHUI https://m.edsoo.ru/7f417af8
7 YpaBHEHUS 1 HEPaBEHCTBA. 12 1 Bbubnuorexa LIOK «MaremaTH4ecKuii
HepaBeHcTBa https://m.edso0.ru/7f417af8 | xaneiimockomn»
8 Oynkuun. OCHOBHBIC MOHATHUS 5 bubanorexa [JOK pabora B rpynmnax
https://m.edsoo.ru/7f417af8
9 Oynaknuu. YucnoBbie QyHKIANA 9 Bbubnuorexa HOK ypOK-0000IIeH s 110
https://m.edsoo.ru/7f417af8 | nanuoii reme
10 IToBTOpenue u 0600IIEHNE 6 1 Bubnuoreka [JOK pabora B mapax,
https://m.edsoo.ru/7f417af8 | camokonTpoIIH
OFBIIEE KOJIMYECTBO YACOB I10 102 5 0

[TPOTPAMME



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

9 KJIACC

Nen/m | HammeHoBaHHe pa3/iesioB M TeEM KosnuecTBo yacos JIeKTPOHHBIE BocnuraTenbHbIi
NporpamMmmbl Bcero | Kontpoan [paxTHyec (uudpposbie) KOMIIOHEHT
HbIE KHue obpa3oBaTeIbHbIE
padoThl padoThl pecypchl
1 Uwucna u BeluncieHus. JleiicTBuTensHbie 9 bubnuoreka IIOK | pabora B mapax,
qucia https://m.edsoo.ru/7f | camokoHTpoOIH
419d08
2 VYpaBHEHUs U HEPABEHCTBA. Y PaBHEHHS C 14 1 bubnunoreka LIOK | ypok- uccienoBanue
OJIHO¥ TepeMeHHOM https://m.edsoo.ru/7f
419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 Bubmmorexa [JOK IPOEKTHAs
YpaBHEHUI https://m.edsoo.ru/7f | nesrenbHOCTH MO
419d08 HCCIEN0BAHUIO
pelieHuit pasHbIX
BHJIOB YpaBHEHHI
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 Bubnuorexa LIOK | ypok-o006mieHus o
https://m.edsoo.ru/7f | mamHOI Teme
419d08
5 DyHKIUHU 16 1 Bubauoreka [JOK «MaremaTHIecKuit
https://m.edsoo.ru/7f | xameitgockom»
419d08
6 UmcinoBble MOCIEN0BATEIBHOCTH 15 1 Bubnuorexa [JOK | pabora B rpymmax
https://m.edsoo.ru/7f
419d08
7 [ToBTopenue, 00600IIEHNE, CHCTEMATU3AIHS 18 1 Bubauorexa [JOK «MaremaTuuecKuit
3HAHUH https://m.edsoo.ru/7f | xameitgockom»
419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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IMOYPOYHOE IIIAHUPOBAHUE

7 KJIACC
Ne Tema ypoka KoanyecTBo yacos JlaTa no Hara
n/m Bceero KonTtpoabHblie I1aHy axTHyeckn
padoThl
1 Yucnosele (apuMETHYCCKHEC) BBIPAKCHHS 1
2 Yucnosele (apudMeTHUECKHE) BBIPAKCHUS 1
3 BBIUKCIICHHE YHCIOBBIX BBIPAKCHUH (IeCATHYHBIC 1
npo6u)
4 BxonHoit KOHTpONB 1
5 BelpaxkeHns ¢ nepeMeHHBIMU. 1
6 JlonycTrMble 3HaYCHUS IEPEMEHHBIX B BBIPAKCHHUSX. 1
DopMyIIBL.
7 CpaBHEHHUE 3HAYCHUH BBIPAKCHUH. 1
8 CBoiicTBa AeMCTBUI HAJl YUCIIAMU. 1
9 ToxnecTBa. 1
10 ToxxnecTBeHHbIE MPeoOpa3oBaHUsI BbIPAKESHHH. 1
11 ToxxnecTBeHHbIe NMPe0Opa3oBaHUs BBIPAXKECHMUI. 1
12 KonTponpHas padora mo teMme «YucioBbie U 1 1
anreOpanyecKue BhIpaXKeHUs. TOXKISCTBCHHbIC
npeoOpa3oBaHUs BEIPaXKECHUI»
13 YpaBHEHUE U €ro KOPHU. 1
14 YpaBHEHUE U €r0 KOPHH. 1
15 Jlunelinoe ypaBHEHHE C OJHONW NEPEMEHHON. 1
16 Penienne MUHEHHBIX YpaBHEHHIL. 1
17 Perienue 3a1a4 ¢ IOMOIIBIO yPaBHEHUH. 1
18 Pemenue 3aga4u ¢ 1OMOLIbIO0 YPaBHEHUIH. 1
19 Perenue 3aa4 ¢ HOMOIIBIO YpaBHEHHH. 1
20 KonrponbHas pabora 1o reMe «YpaBHEHHE C OHOM 1 1
NEPEeMEHHON»
21 Yro Takoe GpyHKIHS. 1
22 Beruncnenne 3HaueHunit GpyHkimid no dopmyse. 1




23 Beruncnenne 3HaueHuit yHKIuA o dopmyie. 1
24 I'paduk pyHkuuu. 1
25 I'paduk Gpynxunu. 1
26 IIpsiMasi mpONOPIMOHAIBHOCT U €e TpaduK. 1
27 IIpsimasi IpONOPLHUOHATIBLHOCTb U €€ Tpaduk. 1
28 Jluneiinas QyHKIUS U ee TpaduK. 1
29 Jluneiinas Gpyukuus u ee rpaduxk. 1
30 B3anMHoe pacrionokeHue rpaduKoB JTHHEHHBIX 1
byHKIHH.
31 KonrtpounbHas padora no teme «JIuneitnas pyHkius» 1
32 OrmpesiesieHne CTENEHN C HATYpaJIbHBIM MOKa3aTeleM. 1
33 OmnpeJeneHne CTENCHN C HATYPaJbHBIM IIOKA3aTEIeM. 1
34 VMHOXEHNE U JIeJIEHNE CTEIEHEN. 1
35 VYMHOXKEHNE U JIENIEHUE CTEIEHEN. 1
36 Bo3BeneHue B cTeneHb MPOU3BEACHUS U CTEIICHU. 1
37 Bo3BeneHue B CTENEHb [IPOM3BEACHUS H CTEIICHU. 1
38 OMHOYJICH U €T0 CTaHAAPTHBIN BH/I. 1
39 YMHOXKEHHE OHOWICHOB. Bo3BeneHne oHoOWICHA B 1
HAaTYpaJbHYIO CTENEHb.
40 VMHOXEHHE 0IHOYIEHOB. Bo3BeneHne oqHowIeHa B 1
HATYpPaJIbHYIO CTEICHbD.
41 OYHKIHA Y = X2, Y = X° ¥ UX TpaQuKH. 1
42 @OyHkuuu y = X°, y = X° ¥ UX rpaduku. 1
43 KonTponbHas pabora no reme «CteneHs ¢ 1
HATYpaJbHBIM [IOKa3aTeaeM»
44 MHOro4ieH 1 ero CTaHAapTHHIN BUA. 1
45 CioXeHHE ¥ BBIYUTAHHE MHOTOUWICHOB. 1
46 ClOoXXeHUe M BBIYUTAHUE MHOTOUICHOB. 1
47 YMHOXEHHE OHOWIEHA HA MHOTOWIEH. 1
48 VYMHOKEHHE OTHOYJICHA HA MHOTOUJICH. 1
49 Vcnonb3oBanne YMHOXKEHHsI OAHOYICHA Ha MHOrOWICH 1

npu npeo6pa3oBaHuy alredpanyeckux BoIpaXKeHui u
pelICHNUU ypaBHEHHH.




50 Hcnonp3oBaHue YMHOKEHHsI OIHOWICHa HA MHOTOWICH 1
MpH Npeodpa3oBaHUH aNreOpandecKux BEIPAKCHAN U
pelIeHNU ypaBHEHHH.

51 Brinecenne o0IIero MHOXKHTENS 32 CKOOKH. 1

52 BriHecenune o0I1ero MHOXHUTEIS 34 CKOOKH. 1

53 Brinecenune o0I1ero MHOXHUTEIS 3a CKOOKH. 1

54 Konrponbnas padora no reme «Cymma 1 pa3HOCTb 1
MHorousieHoB. [IpousBeneHne onHowIeHa Ha
MHOTO4JICH»

55 YMHOXKEHIE MHOTOYJICHAa HA MHOTOWJICH. 1

56 VYMHOXEHHE MHOTOWIEeHa Ha MHOT O4JICH. 1

57 PaznoxeHre MHOrowieHa Ha MHOXHTEIN CIIOCOOOM 1
I'PYINITHPOBKY.

58 Pa3noxxeHne MHOrowieHa Ha MHOXHTENH CIOCOOOM 1
I'PYINITHPOBKH.

59 PaznoxeHre MHOrowieHa Ha MHOXHTEIN CIIOCOOOM 1
IPYIITHPOBKY.

60 Jloka3aTenbCTBO TOXKIECTB. 1

61 Jloka3aTenbCTBO TOMKIECTB. 1

62 KonrponbHas pabora no reme: «MHOro4JI€HbI». 1

63 Bo3sBeenue B KBaJpaT CyMMBI M Pa3HOCTH JBYX 1
BBIpaKEHUH.

64 Bo3sBeneHue B KBaspaT CyMMbl U Pa3sHOCTH ABYX 1
BBIpaKECHUH.

65 Bo3Benenue B ky0 CyMMBI H Pa3HOCTH JIBYX 1
BBIPAJKEHUH.

66 PaznoxeHre Ha MHOXKUTENHN C TIOMOLIBIO (hopMyT 1
KBaJpaTa CyMMBbI U KBaJparTa pa3HOCTH.

67 Pa3noxkeHne Ha MHOXXHTEIH C IIOMOLIbIO (HhopMyIT 1
KBaJpaTa CyMMBbI U KBaJ(paTa pa3HOCTH.

68 PasniokeHue Ha MHOXXHTEIH C TIOMOLIBIO (hOpMyIT 1
KBaJpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

69 VMHOKEHHE Pa3HOCTH JABYX BHIPAKEHHUN HA HX CYMMY. 1

70 VYMHOKXEHHE Pa3HOCTH JIBYX BHIPQKECHHH HA UX CYMMY. 1




71 Pasnoxenne pasHOCTH KBAaJpaTOB Ha MHOXKHTEIH. 1

72 Pa3oxeHre pa3HOCTH KBaJPaTOB HA MHOXKHTEH. 1

73 Pa3znokeHne Ha MHOXKHMTENIN CyMMbI M Pa3HOCTH KyOOB. 1

74 KonrponbHas pabora no reme «KBaapar cyMMsl U 1
pasHocTtH. PasHocTh kBagpaToB. CyMMa U pa3sHOCTh
KyOOB.»

75 IIpeobpa3zoBaHne [ETOr0 BBIPAKCHUST B MHOTOUICH. 1

76 IIpeobpa3zoBaHue 1eI0r0 BHIPAXKEHHs B MHOTOMWICH. 1

77 ITpumeHeHue pa3IUIHBIX CIIOCOOOB [UIS PA3I0KESHUS HA 1
MHOKHTEIIH.

78 IIpuMeHeHHe pa3IuYHbIX CIIOCOO0B I pa3I0KEHHS Ha 1
MHOXHTEIIH.

79 IIpuMeHeHHe pa3INYHbIX CIIOCOO0B IS pa3lI0KEHHS Ha 1
MHOXHUTCIIN.

80 ITpumenenne npeodpa3oBaHMil LEIbIX BbIPAKEHHH. 1

81 Konrpounbnas pabora no reme «®opmyibl 1
COKpANIEHHOTO YMHOXKCHHS»

82 JluneliHOEe ypaBHEHHE C JABYMs NIEPEMEHHBIMH. 1

83 I'paduK IMHEHHOTO ypaBHEHHS C ABYMs IEPEMEHHBIMU. 1

84 I'paduk simHENHOTrO ypaBHEHHs C JBYMS IEPEMEHHBIMH. 1

85 CucTeMbl THHEHHBIX YPAaBHEHUH C IBYMSI 1
NNEPEMEHHBIMHU.

86 CucreMbl JTHHEIHBIX ypaBHEHHH ¢ IByMs 1
TICPEMCHHBIMU.

87 Cnoco0 MOjCTaHOBKH. 1

88 Cnoco0 NojiCTaHOBKH. 1

89 Crioco0 IOJCTAHOBKH. 1

90 Cnoco6 cioxeHns. 1

91 Cnocob ciioxKeHus. 1

92 Crioco6 citoxeHusl. 1

93 Perrenune 3a1a4 ¢ MOMOIIBIO CHCTEM YPaBHCHUN. 1

94 Pemenue 3a1a4 ¢ HOMOIIBIO CHCTEM ypaBHEHHH. 1

95 PenreHre 3a1a4 ¢ HOMOIIBIO CHCTEM ypaBHECHHH. 1




96 KonTponbHas pabora o Teme «CHCTEMbI JIMHEHHBIX 1 1
ypaBHEHU»
97 [loBTOpEHNE OCHOBHBIX HOHATHI U METO0B Kypca 7 1
Kjacca, 0000IIeHe 3HAaHUIH
98 IloBTOpEHNE OCHOBHBIX MOHATHI U METOJOB Kypca 7 1
Kjacca, 0000IeHre 3HaHUI
99 IloBTOpEHIE OCHOBHBIX MOHATHI U METOJOB Kypca 7 1
KJ1acca, 0000IIeHEe 3HAHU I
100 IloBTOpEHIE OCHOBHBIX OHATHI U METOOB Kypca 7 1
KJ1acca, 0000LIeHEe 3HAHU I
101 Htorosast koHTponbHas pabora 1 1
102 IToBTOpEHME OCHOBHBIX MOHSATHII U METOJIOB Kypca 7 1
Kjacca, 00001IeHre 3HaHU I
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10




8 KJIACC

Ne
n/n

Tema ypoka

KosinyecTBo yacoB

Bcero KonTtpoJusHbie
padoThI

[paxTuyec-
KHe padoThl

Jlata mo
IUIAHY

Jlara
axTHYecKHU

IToBToOpenue kypca 7 xilacca

IToBTOpeHue kypca 7 kinacca

BxogHoit KOHTPOIH

IonsiTre pauroHaNBHOW APOOH.

QB |WIN -

ﬂOHyCTI/IMLIC 3HA4YCHUS NIEPEMEHHBIX, BXOIALUIUX B

JIpoOHOE BBIpKECHHE.

Rk P -

OCHOBHOE CBOICTBO Ipo0OH.

CoxpanieHue apo0Oeil.

CrescTBHE U3 OCHOBHOTO CBOMCTBA IPOOH.

O ooV

IIpaBuito ClI0XKEHHUS U BBIYUTAHUS ApO0Oei ¢
OJIMHAKOBBIMHU 3HAMEHATEISIMH.

Rl R~

CrnoxeHne U BeIYUTaHUE Apobeii ¢
MIPOTUBOIOJIOKHBIMUA 3HAMCHATEJISIMH.

11

[IpaBuio cnoXeHus 1 BEIYUTAHUS APOOei ¢
pa3sHBIMU 3HAMCHATEISIMH.

12

CroxeHue U BbIUMTaHHE ApoOeil ¢ pasHBIMH
3HAMCHATEISIMHU.

13

CloxeHHe U BBIYMTAHUC paHHOHaJ’IBHOﬁ ,Hp06I/I n
LEJIOr0 BhIpAXXCHUS.

14

Koumponvuas paboma no meme «Payuonanvhule
suipadcenusi. Cnodcenue u gpluumanue 0pobeu»

15

[IpaBuna yMHOXXEHUS palliOHAIBHBIX 1pOOCH 1
BO3BECHHUS HX B CTCIICHB.

16

IIpeobpazoBanue IPOOHBIX BHIPAKEHHIA,
cojiepKaluX AeHCTBUE YMHOKEHHUS.

17

[IpaBuito neneHns paloHANIBHEIX JpO0Oei.

18

IIpeobpazoBanne APOOHBIX BHIPAXKCHHIA,
COZIepIKALIUX JSHCTBHE JICJICHHUSI.




19 CoBMeCTHBIE JEHCTBHS C pallMOHATbHBIMU 1
IpOOSMH.
20 CoBMecCTHBIE EHUCTBUS C PAMOHATBHBIMH 1
Ipo0sMu.
21 TIpeoOpa3zoBaHne panFOHATBHBIX BBIPAXKCHUI 1
22 OyHKUUA Yy = ; u ee rpaduk 1
23 OyHKUUA Yy = ; u ee rpaduk 1
24 IIpencrasnenue 1podu B BUIE CyMMEI IpOOCH. 1
25 Konumponvnas paboma no meme «llpouzgeoenue u 1
yacmuoe Opoobe»
26 AHanu3 KOHTpOIbHOU padoTsl. PaboTa Hax 1
OIIMOKaMH.
27 PanunonansHble yncia 1
28 HppanuoHanbHble yncia 1
29 KBaznpartnelie kopHH 1
30 ApupMeTnuecKuil KBaipaTHbIH KOpPEHb 1
31 Ypaerenue X° = & 1
32 YpapHeHue X° = a. 1
33 Oynxuust Y = /X u ee rpadux 1
34 Hcnonb3oBanue rpaguka u CBOWCTB (QyHKIMU 1
y = /X mpu pelieHUH pa3iMuHBIX 3a7ay.
35 KBazgpatHblil KOpeHb U3 TPOU3BEACHHS U APOOH. 1
36 KBanpaTHblil KOpEeHb U3 IPOU3BECHUS U JPOOH. 1
37 KBazpaTHbIl KOpEHb U3 CTENIEHH. 1
38 KBagparHblii KOpEeHb U3 CTETICHH. 1
39 Koumponvnas paboma 3a 1 nonyeooue 1
40 BhIHeCeHHEe MHOXKHUTEISI H3-110]] 3HAKa KOPHS 1
41 Brecenne MHOXHTEIS IO 3HAK KOPHS 1
42 IIpeoOpa3zoBanue BBIPAXKEHUH, COAEPIKAIIIX 1
KBaJ|paTHbIC KOPHH
43 IIpeobpa3zoBanue BBIpaKEHHI, COAEPIKAIINX 1




KBaJIpaTHbIE KOPHU

44 IIpeoOpa3zoBanue BBIPAXKEHUH, COAEPIKAIIIX 1
KBaJ|paTHbIC KOPHH

45 Konmponvnaa paboma no meme «lIpumenenue 1
cB0licMme apugmemuyecko2o KeadpamHo20 KOpHs»-
3a 1 noayeooue

46 OmnpenesieHNe KBaAPaTHOTO yPaBHEHHS 1

47 Hemoxuble kBagpaTHBIE YPaBHEHUS 1

48 Pemenne 3a7a4 ¢ MTOMOIIBIO HEMOMHBIX 1
KBaJPaTHBIX YpaBHCHUH.

49 PenieHne KBapaTHBIX YpaBHEHHUI BbIICTICHUEM 1
KBaJpara JBY4JICHa

50 BriBoa popmyIbl KOpHEH KBaAPATHOTO ypaBHEHHUS. 1

51 Pewrenne kBaapaTHBIX ypaBHEHUH 110 popmyie. 1

52 Pemenne kBaapaTHBIX YpaBHEHUN C YETHBIM 1
BTOPBIM KO PHUIUEHTOM.

53 KBanpaTHOoe ypaBHEHHE Kak MaTeMaTHUecKast 1
MOJEeJIb TEKCTOBOM 3a1a4H.

54 Pemenue 3aa4 ¢ mOMOIIBIO KBaIPaTHBIX 1
ypaBHEHHUH

55 Teopema Buera 1

56 Teopema Buera 1

57 Koumponvnas paboma no meme «Keaopammuvie 1
VpasHeHus»

58 TloHsATHE MPOOHOrO PANMOHAILHOIO YPaBHEHHS 1

59 Peurenne qpoOHBIX pallMOHAIBHBIX yPaBHEHHUI 1

60 Perenne IpoOHBIX pallMOHAIbHBIX yPaBHEHHH 1

61 CocraBieHue ApoOHOr0 palOHaILHOTO YpaBHEHHS 1
10 YCJIOBMIO 33/1a4H.

62 Perienue 3a1a4 ¢ HOMOIIBIO IPOOHBIX 1
panMOHAIBHBIX YPaBHEHHUI.

63 Pemenue 3a1a4 Ha COBMECTHYIO pabory. 1

64 Pemenne 3a1au ¢ 1OMOIIBIO pal{iOHAIBHBIX 1

ypaBHEHUII.




65 I'paduueckuii ciocob penienus ypaBHeHHH 1

66 Koumponvnas paboma no meme «/[pobuvie 1
PAYUOHANbHbLE YPAGHEHUSLY

67 YucnoBele HEpaBEHCTBA 1

68 YucnoBble HEPaBEHCTBA 1

69 CBOICTBA YHCIIOBBIX HEPABEHCTB 1

70 CBoiicTBa YHCIIOBBIX HEPABEHCTB 1

71 CrnoxeHre 1 yMHO)KEHHE YHCIOBBIX HEPaBEHCTB 1

72 CrnoxeHne ¥ yMHO)XKEHHE YMCIIOBBIX HEPaBEHCTB 1

73 AOCONIOTHAs! TIOrPEITHOCTb MPHOIHKEHHOTO 1
3HAYEHHS.

74 OTHocHUTeNnbHAsH MOrPEIIHOCTh MPUOIIKEHHOTO 1
3HAYCHHUS.

75 Koumponsnas paboma no meme «Hucnoevie 1
Hepasencmaa U ux ceolicmea»

76 OCHOBHBIE TOHSTHS TEOPUH MHOXECTB. 1
Kpyru Diinepa.

77 AHanuTH4ecKass ¥ TeOMeTpUYecKas MOJeNb 1
YHCIOBOTO poMexyTKa. Ilepeceuenne u
00bEANHEHNE YHUCIOBBIX IPOMEKYTKOB.

78 Penienue HepaBEHCTB ¢ OJJHOM NepeMEHH O 1

79 Pewrenne HepaBeHCTB ¢ OJHON NEPEMEHHOM 1

80 Perenue HepaBeHCTB ¢ OJIHOM IIepeMEHHOI 1

81 Penienue HepaBEHCTB ¢ OJJHOM NepeMEHH O 1

82 Perrenue cucreM HEpaBEHCTB C OHOM TEPEMEHH O 1

83 Perenue cucreM HEpaBeHCTB C OJIHOH IEPEMEHH O 1

84 Pemrenne cucteM HEpaBEHCTB € OHOM IEPEMEHHOM 1

85 Pemienne NBOMHBIX HEPaBEHCTB. 1

86 Koumponvnas paboma no meme «Hepasencmea ¢ 1
00HOU NepeMenHOU U UX CUCHEMbI»

87 OmnpezeneHne CTENEHH C LENbIM OTPUIIATETbHBIM 1
oKasaTesnemM

88 CreneHb ¢ HeNbIM OTPUIIATEIbHBIM I0Ka3aTeleM 1




89 CBoIiCTBa CTENEHH C LIEJIBIM [TOKa3aTelleM 1
90 CBOJMCTBA CTENEHH C IEJIBIM IT0KA3aTeIEM 1
91 CrangapTHBIN BUJ 4UClIa 1
92 BrinosiHenue neiicTBUM Hal YUCIaMU B 1
CTaHJapTHOM BHJIE
93 Koumponvnas paboma no meme «Cmenens ¢ 1
yenblM NOKaA3amenem»
94 IToBTOpenue Temsl «IIpeobpasoBanue 1
PALMOHAIBHBIX BBIPAKSHHUI».
95 IToBTopenue Temsl «IIpeodpa3oBanue BbIpakeHHUH, 1
COZIepIKAIMX KBAJPaTHbIC KOPHUY.
96 IToBTOpeHue TeMbl «Perienne KBaJpaTHBIX 1
YpaBHEHUII».
97 IloBTOpenue Templ «PelieHne HEpPaBEHCTB C OJHOM 1
TIepEeMEHHOM».
98 IToBTOpEHNE OCHOBHBIX MOHSATHH U METOLOB 1
KypcoB 7 u 8 kiaccoB, 0600IIeHHE 3HAHUIT
99 IToBTOpEHNE OCHOBHBIX MOHATHH U METOL0B 1
KypcoB 7 u 8 kiaccoB, 0000IeHIE 3HAHU I
100 IToBTOpEHNE OCHOBHBIX MOHSATHH U METOLOB 1
KypcoB 7 u 8 kiaccoB, 0600IIeHHE 3HAHU I
101 Utorosast KOHTpoOnbHas paboTa 1
102 IToBTOpPEHNE OCHOBHBIX NOHATHH U METOJI0B 1
KypcoB 7 u 8 kiaccoB, 0000IIeHNE 3HAHUIT
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KJIACC

Ne
n/n

Tema ypoka

KosinyecTBo yacoB

Bcero Kourpoas-
HbIe padoTHI

[paxTHyec-
KHe padoThl

Jarta no
IUIAHY

Jlara
axTHYecKHU

IoBropenue: anreOpandeckue BHIPAKEHUS U UX
npeoOpa3oBaHue

IloBTOpEHUE: pelIeHNEe YpaBHEHUH.

HOBTOpCHI/Ie . pClLICHUE HECPaBEHCTB.

BxoaHolt KOHTpOIIb.

g win

Oynkius. O6nacTh onpeneneHus U 00J1acTh 3HAYCHUN

GbyHKIHH.

PRk

o

Oynknus. HaxoxaeHue o61acTu onpeneieHus u
obnacT 3HaYCHUI QYHKIUU.

[

I'paduk pyHkuum.

CBoiicTBa ) yHKIIHH.

© © N

CBolicTBa DJIEMEHTAPHBIX () YHKITUI.

Haxoxaenue cBoiicTB GpyHKInU 110 HopMyie U mo
rpaduky.

N

11.

HaxoxneHue cBoicTB GyHKIUH 110 GopMyIIe U 110
rpaguky.

12.

KBanpatHblil TpexuieH u ero KOpHU

13.

Beinenenue kBaspaTa ABy4JieHa U3 KBaAPaTHOIO
TpexXdIeHa

14.

Beinenenue kBagpaTa AByUJIeHa U3 KBaAPaTHOTO
TpexXdIeHa

15.

Teopema 0 pa3noXKeHHH KBAAPATHOrO TPEXdIeHa Ha
MHOXHUTEIIH.

16.

IIpumeHeHne TeopeMbl O pas3IoKEeHUH KBaJPaTHOIO
TpexuJieHa Ha MHOXKUTENIH JUls IpeoOpa3oBaHus
BBIpaKEHUH.




17. | Mccnenopanue GyHKIun y = ax 2 1

18. | ®ynkmus y = ax’, ee rpaduK U CBOWCTBA. 1

19. | Tpadux dynkmmn y = ax >+n, y = afx - m) 2 1

20. | Ucnonmp3oBanue mabIoOHOB Mapadoll Ul MOCTPOCHUS 1
rpaduka dyHKIHE ¥ = a(x - m) % + .

21. | Anroputm noctpoenus rpaduka GyHKIHH 1
y =ax ? + bx+c

22. | Anroputm noctpoenus rpaduka GyHKIHH 1
y =ax ? + bx+c

23. | Croiictea dyHkimu y =ax > + bx+c. 1

24. | Bausaue koapduunenta a, b u cua pacmonoxenne 1
rpaduka KBagpaTHYHOH QyHKIMI

25. | Ioctpoenue rpaduka KBagpaTUUHOH (QyHKLIUH. 1

26. | ®ynkiuu y=x"u ee CBOHCTBA 1

27. | TlousiTre KOpHsI N-ii CTENEHHN U apru(PMETHIECKOTO KOPHS 1
N-ii CTEIeHH.

28. | HaxoxxaeHue 3HaUeHUH BBIpOXKCHHH, COIEPIKAIUX 1
KOpEHb N-ii cTeneHu

29. | HaxoxmeHue 3HaYCHUH BBIPAXKECHUH, COIEPKAIUX 1
KOpEHb N-ii cTeneHu

30. | Koumponwnas paboma no meme «Keadpamuunas 1
pynxyua»

31. | AHanu3 KOHTpPONIBHOI paboTsl. Pabora Hax omMOKaMu. 1

32. | TlonsiTHe 11€70r0 ypaBHEHUS M €r0 CTENEeHH 1

33. | Llenoe ypaBHEHHE U €T0 KOPHU 1

34. | Pemenue nenaslx ypaBHEHUH pa3nuyHbIMU METOJaMH 1

35. | Pemrenne Oonee CIIOXKHBIX HENBIX YPaBHEHHIA. 1

36. | IpoOHble palioHanbHbIC ypaBHEHUS 1

37. | Pemenue 1poOHBIX palOHAIBHBIX YPaBHEHUH 110 1
aITOPUTMY

38. | Pemenue 1poOHBIX palOHANILHBIX YPaBHEHUH 110
aNTOPUTMY

39. | Mcronp3oBanue pa3IMyHbIX IPUEMOB U METOJIOB IIPH 1

peuIeHn  IpOOHBIX palliOHANBHBIX YPABHEHUH.




40. | PeuieHie HEPaBEHCTB BTOPOIl CTEIICHH € OJHOM 1
nepeMeHHON

41. | AITOpPHUTM pelIeHusI HepaBEHCTB BTOPOI CTENEHU ¢ 1
0JIHOM NTEPEMEHH O

42. | IlpuMeHeHHe anropuT™Ma NpH pENIeHUH HEPAaBEHCTB 1
BTOPOM CTENEHH C OHOM NEPEMEHHOM.

43. | Pemenue 1ebIX palliOHALHBIX HEPABEHCTB METO0M 1
UHTEPBAIOB

44, | Pemenue 1ebIX palliOHAJILHBIX HEPABEHCTB METOA0M 1
UHTEPBAJIOB

45, | PemeHue meibIX M APOOHBIX HEPABEHCTB METOJIOM 1
UHTEPBAIOB

46. | IlpuMeHeHHe METOa UHTEPBAJIOB IIPU PEIIEHHU 1
HEPABEHCTB.

47. | Konmpoavnas paboma no meme: «Ypagnenus u 1
HepaseHcmed ¢ 00HOU NepeMeHHOU»

48. | IloHsATHE ypaBHEHHS C JBYMs I€PEMEHHBIMU 1

49. | YpaBHEHHUE OKPYIKHOCTH 1

50. | I'paduueckuii criocod peuieHus CUCTEM ypaBHEHH it 1

51. | Pemenus cucreM ypaBHeHHU rpaduuecku. 1

52. | Crnoco0 noACTaHOBKH PEIIEHHs CUCTEM ypaBHEHHH 1
BTOpPOH CTENIEHH

53. | Crroco6 noACTaHOBKY PEIIEHHs CUCTEM ypaBHEHHH 1
BTOpPOH CTENIEHH

54. | Pemenue cucteM ypaBHEHUI BTOPOH cTeleHH CIOCOOOM 1
HOJICTAHOBKH.

55. | Mcnonb3oBaHue crocoda CIOMKEHUs MpUpelIeHue 1
CHCTEM ypaBHEHUS BTOPOM CTeNEeHU

56. | Pemenue cuctem ypaBHEHHs BTOPON CTENIEHU 1
Pas3IMuHBIMU crI0cO0aMu

57. | Pemenne 3a1a4 ¢ MOMOIIBIO CUCTEM ypaBHEHU I BTOPOii 1
CTENEeHU

58. | Pemrenne 3a1a4 Ha IBUKEHUE C TTOMOIIBIO CHCTEM 1

ypaBHEHHUH BTOPOH CTeIEHU




59.

Pemenne 3anau Ha paboTy C MOMOLIBIO CUCTEM
YpaBHEHU BTOPOU CTENEHU

60. | Pemmenne pa3nuvHbBIX 33124 ¢ TOMOUIBIO CHCTEM
YpaBHEHUI BTOPOH CTENEHMU.

61. | PemieHue NMHEHHBIX HEPABEHCTB C JBYMsI IEPEMEHHBIMU

62. | Peuienue TMHEHHBIX HEPABEHCTB C IBYMS IEPEMEHHBIMH

63. | Pemenne HepaBeHCTB BTOPOI CTENEHHU C ABYMs
IepEMEHHBIMH

64. | Pemenne cucteM NMHEHHBIX HEPABEHCTB C ABYMs
TIepeMEHHBIMH.

65. | Pemenne cucrteM HEpaBEeHCTB BTOPOIl CTEHEHH C JBYMs
HepEMCHHBIMH

66. | Konmponvhas paboma no meme: «Ypagnenus u
Hepasencmaa ¢ 08yMsl nepemMeHHblMU»

67. | IToHsTHE OCIIENOBATEILHOCTH, CIIOBECHBII U
AQHAIMTHYECKHH CIIOCOOBI ee 3a/laHus

68. | PexyppeHTHBII crioco0 3afaHus MOCIEIOBATEIBHOCTH

69. | OnpeneneHue apuhMETHIECKOIN MPOTrPECCHH.
PexyppeHnTtHas ¢popmyna N-ro 4ieHa apupMETHIECKOH
IPOTPECCHH.

70. | CBoiicTBO apu(METHUECKON MPOTPECCUH.

71. | AHanutryeckas ¢Gopmynan —ro 4ieHa apudmeTHuecKon
TIPOTPECCHH.

72. | HaxoxaeHHue CyMMbI [EPBBIX N 4ICHOB
apuMEeTHYECKOH porpeccuu

73. | Tlpumenenue HOPMyITbI CyMMBI IIEPBBIX N YICHOB
apu(METHYECKOH NPOrpeccuu.

74. | Tlpumenerne GOpMyYIIbl CyMMBI TIEPBBIX N YIEHOB
apu(dMEeTHYECKOH MPOrpeccu.

75. | Koumponvnas paboma no meme: «Apugpmemuuecxas
npozpeccus»

76. | Onpenernenust reoMeTpudeckoil mporpeccun. dopmyna
N-ro 4ieHa reOMEeTPUYECKOIl NMPOrpeccHu

77. | CBOiCTBO reOMETPUYECKON TPOTPECCHH.




78.

HaxoxneHne cymMMbl EpBBIX N YIEHOB F€OMETPUYECKOMN
1porpeccuu

79.

IIpumenenue popmysna CyMMbI MEPBBIX N YWICHOB
TeOMETPHYECKOH IPOrpeccui.

80.

CymMa OECKOHEYHOH YOBIBAIOLIEH T€OMETPHUECKOM
nporpeccuu

81.

CymMa OECKOHEYHOH YOBIBAIOLIEH T'€OMETPHUECKOM
nporpeccun

82.

Pemenne 3ana4 Ha mpuMeHeHHE (HOPMYIT CyMMBI IEPBBIX
N YIEHOB reOMETPHYECKOIl Iporpeccuu

83.

Koumponvnaa paboma no meme: «l'eomempuueckas
npozpeccus»

84.

[oBTOpenue, 06OOIIEHHE U CHCTEMATH3AIHs 3HAHHA.
3anuce, CpaBHEHHUE, AEHCTBUS C JEHCTBUTEIEHBIMHI
YHCIIaMH, YUCIIOBaAA l'[pilMaﬂ

85.

[ToBTOpenue, 0600LICHHE M CHCTEMAaTH3alns 3HAHUIA.
[TporeHTH], OTHOIIEHUS, TPONOPIHH

86.

IMoBropenue, 0000IICHHE U CHUCTEMATU3ALHs 3HAHHIA.
OxkpyriieHue, NpuOIMKEHNUE, OLIEHKA

87.

[ToBTOpenue, 060OIIEHHE U CUCTEMaTH3aLUs 3HAHUH.
PenieHne TEKCTOBBIX 3a/1a4 apH()METHUECKUM
crocobom

88.

[loBTOpeHue, 0600UICHHE M CHCTEMATHU3AlUs 3HAHUIA.
Pemrenue TEKCTOBBIX 3a71a4 apU(PMETHYECKUM
crnocobom

89.

[ToBTOpeHue, 0O0OLIEHHE U CHUCTEMAaTH3AlMs 3HAHUH.
PemieHne TEKCTOBBIX 3aad apU(PMETHUCCKAM
crocooom

90.

[ToBTOpenue, 060OIIEHHE U CHCTEMaTH3ALUs 3HAHUH.
IpeobpazoBanue anredpanuecKux BbIPaXKEHHUII,
JOIyCTHMBIE 3HAYCHUS

91.

IToBTOpeHue, 0600 eHNE U CHCTEMAaTH3al M 3HAHUH.
IpeobpazoBanue anredpanuecKux BbIPaXKEHHUII,
JOILyCTHMBbIC 3HAYCHHUS




92. IToBTOpeHne, 0000mMIeHHe M CHCTeMaTH3alusl 3HAHHM. 1
[Tpeobpa3oBanue anredbpandecknx BoIPaKCHUH,
JIOMYCTUMBIE 3HAYCHHS

93. IToBTOpenue, 0600IIEHHE U CUCTEMaTH3aLUs 3HAHUH. 1
[IpeoOpazoBanue anreOpandecKnx BHIPAKEHUIH,
JIOTYCTUMBbIC 3HAYCHHUS

94, [ToBTOpeHue, 00600IEeHNE U cCHCTEeMaTH3alus 3HAHUH. 1
DyHKIMH: TOCTPOCHHE, CBOMCTBA M3Y4YEHHBIX (yHKIHMIT

95. [ToBTOpeHue, 0000IEeHNE U cCHCTEeMaTH3aus 3HAHU. 1
DyHKIMH: TOCTPOCHHE, CBOWCTBA M3YYECHHBIX (DYHKIMI

96. [ToBTOpeHue, 0000IIEeHHE U CHCTEMaTU3alus 3HAHUH. 1
DyHKUMH: TOCTPOCHHE, CBOMCTBA M3Yy4EHHBIX (pyHKIHMIA

97. [ToBTOpeHue, 0000IIEHHE U CHCTEMAaTU3aNHs 3HAHUH. 1
DyHKIMH: TOCTPOCHHE, CBOWCTBA M3y4EHHBIX (pyHKIHMIT

98. IoBTOpenue, 0000IIEHNE U CHCTEMATH3AIHs 3HAHUIA. 1
I'paduueckoe pemieHre ypaBHEHHH U HX CUCTEM

99. IToBTOpenue, 060OIIEHHE U CHCTEMAaTH3ALUS 3HAHUH. 1
I'paduueckoe penicHre YpaBHEHUH U UX CUCTEM

100.| HWroroBast KOHTpOIbHAsE pabora 1

101.| OO6oOweHne U cucTeMaTu3anus 3HaHuN 1

102.| O6001IEHHE U CUCTEMATH3alKs 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10O ITPOIT'PAMME 102




YYEBHO-METOJNUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

* Anre6pa, 7 kinacc/ Makaperues FO.H., Munarox H.I'., Hemkos K.W. u
npyrue; noxa penakiuei Temsikopckoro C.A., AKimoHepHOe 00111eCTBO

((HBI[&TCHBCTBO «HpOCBeHleHI/IC»

METOINYECKHUE MATEPUAJIbI 1JISA YUUTEJIS
Mep3snsk A.L'., [Tononckuii B.b., SAxkup M.C.; nox penakuueit [lononbsckoro
B.E., lugaktudeckue matepuansl, Anreopa, / kinacc, O0I1IecTBO ¢

OTpaHUYEHHON OTBETCTBEHHOCTHIO 'M3narenbckuii ientp BEHTAHA-
['PA®"; AkimmonepHoe o61ecTBo "M3narenscto [IpocBemenue™,

Mepznsik A.T'., [Tononckuii B.B., SAxup M.C.; nox penakuueit [logonsckoro
B.E., lunaktuueckue matepuansl, Anredpa, 8 kiacc, O0IiecTBo ¢
OrpaHUYEeHHOMOTBETCTBEHHOCTHIO 'U3natennckuii nentp BEHTAHA-IT'PA®";
AxnnonepHoe obmectBo "N3parensctBo [IpocBenienne’,

Mepznsak A.T'., Tlononckuii B.b., Axup M.C.; noa penakuueit [logonsckoro
B.E., lunaktuueckue marepuaisl, Anredpa, 9 kimacc, O0miecTBo ¢
OTPaHUYEHHOMOTBETCTBEHHOCTHIO "' M3aaTensckuii neHTp BEHTAHA-I'PA®",

AxuronepHoeoOuiecTBo "U3narensctBo [Ipocsemenne”



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Wwww. edu - "Poccuiickoe oOpa3oBanue” ®@enepalibHbBIN TOpTAJ.
www.school.edu - "Poccuiickuii 0011eo0pa3oBaTebHbII mopTan.
www.school-collection.edu.ru/ Enunas konnekius iudpoBbix
o0Opa3oBaTeIbHBIX PECYPCOB

www.mathvaz.ru - doCke mKOJIBHOTO YUUTENs MAaTeMaTUKU

JlokymeHTaIus, paboune MaTepUabl sl yUUTeIs] MAaTeMaTHKH
WWW.it-n.ru"CeTtb TBOPYECKUX YUHTEICH"

www.festival.1september.ru ®ectuBais negarornyeckux uiaen
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http://www.school-collection.edu.ru/
http://www.mathvaz.ru/
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