MHHHACTEPCTBO IPOCBEIIEHUS POCCUMCKOM ®EJIEPAIIANA

I'bBOY COII Ne312

Paccmorpeno CornacoBaHo IIpunaTa perueHneM
Ha 3acefanud MO 3am.aMpexTopa no INeparoruyeckoro
yuuTenei YBP coBeTa
MaTeMAaTHKH,HH()OPMaTHKH, . I'BOY mkomna Ne 312
TEXHOJIOTHH f’é' i IIpotoxon Ne 1 or
Ipotokon Ne 3 ot OLA Ponaticha 30.08.2023 r.
B 29.08.2023 1.
Hmamkynuera A.D.

PABOYAS ITPOI'PAMMA

(ID 1118743)

yueOHoro kypca «<AJI'EBPA)

i oOy4Jaromuxcs 7 Kiacca

Cankr-IlerepOypr 2023

Vrpepxaaro
JIMpeKTOop LIKOJIBI
CumaHosa e o

Ceenaria
AnexcaHaposHa

C.A.CumaHoBa
Ipukas Ne 97-0
Or31.08.2023




MNOACHUTEJBbHASA 3ATINCKA

Anrebpa sBISIETCSI OJHMM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
o0OecrieunBaeT M3y4e€HHUE APYTUX TUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOIO, TaK M F'yMaHUTapHOTO
IIUKJIOB, €€ OCBOGHHE HEOOXOIMMO Ui MPOAODKEHHsS 00pa30BaHMS U B MOBCETHEBHON KHU3HH.
PazButne y oOyd4aromuxcsi HAy4dHBIX MPEACTABICHUA O TPOUCXOXKICHUM U  CYIIHOCTH
anredpandecKkux abCTpakIuii, Coco0e OTPaKEHUSI MAaTEMAaTHIYECKOW HAYKOW SIBJICHUHN W MTPOIIECCOB
B TpUpojJie U OOIIecTBE, POJM MATEMaTHYECKOrOo MOJIEIMPOBAHUS B HAYYHOM IO3HAHMM U B
MPAaKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4yeCTB MBIIICHUS,
HEOOXOJMMBIX [UId aJanTallid B COBpeMEeHHOM IHdpoBoM obmiectBe. M3ydenue anredps
oOecrieunBaeT pa3BUTHE yMEHMsI HaAOI0/aTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JACUCTBHS H
BBIBOJIBI, (hopMynupoBaTh yTBepkaeHHA. OcBoeHHE Kypca aiureOpbl 00ecreuuBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUST OOYYArOMIMXCSA: OHU HCIHOJB3YIOT JEAYyKTHBHBIE W WHIYKTUBHBIC
paccyxxaeHus, o000IIeHne U KOHKpETU3aluio, abcTparupoBanue u aHanoruto. O0yuenue anredpe
MIpeIoyiaraeT 3HauYMUTENbHBIH O0OBEM CAMOCTOSITENEHOM NEATENbHOCTH OOYYaIoLIUXCsl, MO3TOMY
CaMOCTOSITENIHOE PEIIeHHE 3a]a4 ABJISETCS peaju3aluei 1eaTeIbHOCTHOTO MPUHIUIA 00yUYeHHUS.

B cTpykrype mporpaMMbl yaeOHOTO Kypca «Anredpa» Uisi OCHOBHOTO OOIIero o0pa3oBaHus
OCHOBHOE MECTO 3aHHMAIOT COJEp’KaTeNbHO-METOANYECKHEe NUHUM: «Yucia W BBIYUCICHUS,
«Anrebpanyeckre BBIPOKCHHUSN», «YPaBHCHHs W HEpaBeHCTBa», «DyHkmmm». Kaxkmas w3 3THX
COJIEPKaTEIbHO-METOANYECKUX JIMHUI pa3BUBAETCS Ha MPOTSDKEHUU TPEX JIeT U3Y4YeHHs Kypca,
B3aUMOJICHCTBYSl C APYTUMH €ro JUHHAMH. B Xone m3ydeHus ydeOHOro Kypca oOydarommmcs
MPUXOJUTCS JOTMYECKH PacCyXIaTh, UCMOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBs3M ¢
3TUM B IMporpaMMy Y4eOHOTro Kypca «Anredpa» BKIIOYEHbI HEKOTOpPbIE OCHOBBI JIOTHKH,
MIpe/ICTaBJICHHbIE BO BCEX OCHOBHBIX pa3jielax MaTeMaTUYeCKOro o0pa3oBaHUs U CIIOCOOCTBYIOIIHE
OBJIQ/ICHUIO 00YYAIOMIMMUCS OCHOB YHUBEPCATBHOTO MaTeMaTHUECKOro sA3bIka. CosepikaTebHON U
CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOTro Kypca «AnreOpa» SBISIETCS €ro HHTErPUPOBAHHBIN
Xapakrep.

Conepxxanne TUHUMA «HHCTIa U BBIYMCIEHUS» CIY>)KUT OCHOBOM JUISl TAJIbHEUILIETO0 M3Yy4EeHHUS
MaTeMaTHKH, CIOCOOCTBYET PA3BUTHIO y 00YJAIOIIUXCS JIOTHYECKOTO MBILIUICHUS, (POPMHUPOBAHUIO
YMEHHS TOJh30BAaThCS AQITOPUTMAMH, a TaKXKe TMPUOOPETCHUIO TMPAKTUYECKUX HABBIKOB,
HEOOXOIMMBIX Ul TOBCEAHEBHOW >KM3HU. Pa3BUTHE MOHATHUS O 4YMCIE HAa YPOBHE OCHOBHOTO
o011ero 00pa3oBaHUs CBSI3aHO C PAllMOHATLHBIMU U UPPALIMOHATIBHBIMU YHCIIaMU, (OPMUPOBAHHUEM
NPEJCTaBICHUN O JCHCTBUTEILHOM YHMCIIE. 3aBEPLICHUE OCBOCHUS YMCIOBOW JIMHUU OTHECEHO K

cpenHemy obiiemMy 00pa3oBaHUIO.



Coneprxkanue OByX anreOpandecKux JUHUN — «ANTeOpandecKue BRIPOKCHUS» U «Y paBHCHHS
U HEPaBEHCTBa» CHocOoOCTBYeT (HOPMUPOBAHHIO y OOYYAIOIIMXCS MaTEMaTHYEeCKOro amrmapara,
HEOOXOAMMOrO JUIsl peIIeHUs 3ajJad MaTeMaTUKH, CMEXKHBIX NPEIMETOB M  IPAKTHUKO-
OPHUEHTHPOBAaHHBIX 3amad. Ha ypoBHe ocHOBHOTO oO0mIero oOpazoBaHus Y4YEOHBIH MaTepHal
IPYNIUpPYETCS BOKPYT pAlMOHAJBHBIX BbIpaXeHH. AnreOpa JIeMOHCTpUPYET 3HayeHHE
MaTEMaTUKU KakK $3bIKa IS IOCTPOEHHS MaTeMaTHYEeCKMX MOJENEH, ONMUCAHUS IPOLIECCOB U
ABIICHUN peanbHOTO Mupa. B 3amaum oOydeHus anreOpe BXOAAT TAKKE JalbHEHIEe pa3BUTHE
QITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOAUMOI0, B YaCTHOCTH, JJIs OCBOCHHS Kypca HH(POPMAaTUKH,
U OBJIaJICHUE HaBbIKAaMU JEIYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBaHue CHUMBOJIBHBIX (HOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHSI, CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxxanne  (QyHKUMOHAJIbHO-Tpauueckod  JTUHMM  HALEJIEHO  HA  MOJy4YeHHE
0o0yJaronmMucs 3HaHUN 0 (QYHKIMSAX KaK BaXHEHIIEH MaTeMaTHYeCKOW MOJENH /I ONHUCAHUS U
UCCIIEIOBaHMUS Pa3HOOOpa3HbIX TMPOIECCOB M SBICHUNA B mpupone u obmectBe. M3ydenue
MaTepuajia CIIOCOOCTBYET pa3BUTHIO Yy OOYyYarOIIMXCS YMEHHUs UCIOJIb30BATh pPa3IUYHbIC
BBIpA3UTENIbHBIE CPEJACTBA SI3bIKA MAaTEMaTHKU — CJIOBECHBIC, CHMBOJIMYECKHE, Trpaduyeckue,
BHOCHT BKJIaJ B (popMHpOBaHHE MPEACTABICHUI O POJIM MAaTEMaTUKU B Pa3BUTUU IIUBUIM3ALNH U
KYJbTYpBI.

CornacHo yueOHOMY IJIaHy B 7-9 Kiaccax m3ydaercsi ydeOHbIH Kypc «Ainre0pa», KOTOPBIN
BKJIIOYAET  CJIEAYIOIIME OCHOBHBIE pa3fenbl  coiepkaHus: «Yucia ©  BBIYMCIECHUSNY,
«AnreOpanueckre BbIpaKeHUs», «Y paBHEHUSI U HEPABEHCTBAY, «DyHKLIUN.

Ha m3yuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kimacce — 102 gaca (3
gaca B Hezento), B 8 kimacce — 136 uvaca (4 waca B Hegenmo), B 9 kmacce — 102 uwaca (3 gaca B

HEJIEITIO).



COILEPKAHUE OBYUYEHUA
7 KJIACC

Yucia v BBIYUCTCHUA

Jlpo6u OOBIKHOBEHHBIC M JIECATUYHBIC, TTEPEX0/T OT OJHOU (HOPMBI 3aMKCH IpoOel K APYTou.
[loHsiTHE pAaLMOHANBHOIO YHWCIA, 3alUCh, CPABHEHHUE, YNOPSAJOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmernueckre ASHCTBHS ¢ pallMOHATIBHBIMH YHCIaMU. PelieHue 3aqad U3 peanbHOM MpakTHKH
Ha YacTH, Ha JJPOOH.

CreneHb ¢ HaTypaJIbHBIM TIOKa3aTelIeM: ONpeJNeleHHue, MpeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE OIpezeNieHus], 3anuch Oonpmux yucen. [IponeHTsl, 3amuch MPOLEHTOB B BUAE APoOU U
ApoOu B BHJE HPOIEHTOB. TpH OCHOBHBIC 3a/laydl Ha NPOLIEHTHI, PEIICHUE 3a7ad U3 pealbHOU
MPaKTUKHU.

[IpuMeHeHne Npu3HAKOB ASIUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE TIpsiMasi U 00paTHasi MPOMOPIHOHATBHOCTH.

Auredpanyeckue BbIPasKeHUs!

IlepeMeHHBIE, YUCIOBOE 3HAYEHHME BBIPAKECHHUSA C IEpeMEHHOU. [lomycTuMble 3HaYeHUs
nepeMeHHbIX. [IpeacTraBneHue 3aBUCUMOCTH MEXy BeIHMUYMHAMU B Buie GopMyiibl. Beruncienus
no ¢opmynam. IIpeobpazoBanre OyKBEHHBIX BBIPAXEHHM, TOXKIECTBEHHO pAaBHBIE BbIPAXKEHMUS,
npaBuja MpeoOpa3oBaHUs CyMM M NPOM3BEACHUH, MpaBHJa PACKPHITHUS CKOOOK M NPUBEIACHHUS
MOI0O0HBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM MMOKA3aTEIEM.

Opnnounensl U MHoOrouwieHsl. CreneHp MHoOrowieHa. ClO)K€HHE, BbIYUTAHUE, YMHOXXCHHUE
MHOro4JeHOB. POpMyJIbl COKpPALIEHHOI'O YMHOKEHUS: KBaJpaT CYMMBI M KBaJpaT pa3HOCTH.
®opmyna pa3sHoOCTH KBaJpaToB. Pasnoxenue MHOTOWIEHOB
Ha MHOHUTEIIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHUS, IpaBHia IMPeoOpa3oBaHUsS ypaBHEHUS, PAaBHOCHUIBHOCTD
YPaBHEHHUHU.

JluHeitHoe ypaBHEHME ¢ OJTHOM MEPEMEHHOM, YUCIIO KOPHEN JTMHEUHOTO YPaBHEHHUS, PEIICHUE
JIMHENHBIX ypaBHEeHUU. COCTaBICHHE YPAaBHEHUM MO YCIOBUIO 3a7a4M. PeneHne TeKCTOBBIX 3a7a4 C
IIOMOILBIO YPABHEHU.

JluneliHoe ypaBHEHHE C JByMs MNEpeMEHHbIMH MU ero rpaduk. Cucrema ABYX JHMHEWHBIX
ypaBHEHUW C JByMs TepeMEHHBIMHU. PelieHune cucrteM ypaBHEHHUH CIOCOOOM TOJICTaHOBKH.
[IpuMmeps! perieHns: TEKCTOBBIX 337a4 € TIOMOILBI0 CUCTEM YPaBHEHMI.

DyHKUNH



Koopaunara Touku Ha npsimoil. YncaoBbIe TPOMEXKYTKU. PaccTosHre Mexy IByMsI TOUKaMU
KOOPJAMHATHOU IIPSIMOM.

[IpsmoyronbHas cucremMa KoopaumHaT, ocu Ox u Oy. Alcumcca M OpAUHATa TOYKM Ha
KOOpPAMHATHOW TUIOCKOCTH. [Ipumepnl rpadukoB, 3amaHHbIX ¢dopmynamu. UrteHue rpadukoB
peanbHBIX 3aBUcHUMOcTel. [lonstue dynkumu. ['padux Gynkmuu. CroiictBa Gynkmuit. Jlunennas
¢bynkuus, e€ rpaduk. I'paduk pynknum y = [x|. 'paduueckoe perienue JIMHEHHBIX ypaBHEHUN U

CUCTEM JIMHENHBIX YPABHEHUMN.

8 KUIIACC

Yucia v BBIYUCTCHUA

KBagpatueiii kopeHb wu3 uucna. [lonsrue o0 wuppanuoHanbHOM uymcie. JlecaTudHble
NpUOMKEHNUs UppalroHaibHbIX yucel. CBoiicTBa apudMeTHYecKuX KBaJpaTHBIX KOPHEH M HUX
MIPUMEHEHHE K TPe0OPa30BaHUIO YUCIOBBIX BBIPAXEHHUH U BbIYMCICHUSAM. [leficTBUTENbHBIE YUCIa.

Crenens ¢ 1enbIM IT0OKa3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3alKCh YKUCIIA.

Auredpanyeckue BbIPasKeHUs!

KBagparHslil TpEXUIIEH, pa3IoKEHUE KBAIPATHOTO TPEXWIEHA HA MHOXKHUTEIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWMCTBO anreOpanmyeckod apoou. CroxkeHue,
BBIUMTAaHUE, YMHOXXCHHE, JEJICHUE alreOpandeckux ApodOeil. PannoHalbHBIE BBIPAKECHHS M HX
npeoOpa3oBaHue.

YpaBHeHHsI 1 HEPABEHCTBA

KBagparnoe ypaBHeHme, ¢opmyrna KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHM, CBOIMIIMXCS K JMHEHHBIM M KBaapaTHeIM. [Ipocreifmme npoOHO-
palMoHaNbHbIE YPABHEHUS.

I'padmueckas uHTEpHpeTanus ypaBHEHUH C JBYyMsI NEPEMEHHBIMH U CHCTEM JIMHEHWHBIX
YpaBHEHUU C ABYyMSI IEpeMEHHBIMU. [IprMephl peleHnss CUCTEM HETMHEMHBIX YPAaBHEHHUH C IBYMsI
IIEPEMEHHBIMH.

Perienue TeKCTOBBIX 3aa4 aNreOpandeckuM CriocOOOM.

UucnoBble HepaBeHCTBA MW WX cBoiicTBa. HepaBeHCTBO ¢ OAHOM  TNEPEMEHHOI.
PaBHOCHUIIBHOCTH HepaBeHCTB. JIMHEHbIE HEPABEHCTBA C OJTHOM MepeMeHHOM. CUCTEMBI IMHEHHBIX
HEPABEHCTB C OJIHOI MEPEMEHHOM.

DyHKUNH

[Tonstue Qynkmuu. OOmacTh ONpeAeIeHns U MHOXKECTBO 3HaueHUU (yHkiuu. CrocoOsb
3aanus QyHKIIAM.

I'padux ¢pynkunu. Yrenue cBoricTB pyHkuuu no e€ rpaduxy. [Ipumeps! rpagukoB GpyHKIHA,

OTpaXaromuXx pCaJibHbIC MPOUCCCHI.



@OyHKIMK, ONUCHIBAIOIIAE MPSIMYI0 ¥ OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBHCHMOCTH, WX
rpadukn. OyHKIEE y = x2, y = x3, y = VX, y=|x|. [paduueckoe pemenne ypaBHEHHII U CHCTEM
YPaBHEHHUH.

BeposiTHOCTBL M CTATHCTHKA

[IpencraBnenue JaHHBIX B BUJE TaOIUI], JUarpaMm, rpadukoB. 3anoaHeHue Tabaull, YTCHHE
Y TIOCTPOCHHUE AUarpaMM (CTOJIOUKOBBIX (CTOIOYATHIX) M KPYTOBBIX). UTeHHE TpadKOB pealbHbIX
npoueccos. M3Bneuenne nHGpopMaIy U3 1uarpamm 1 TalJIull, UCIIOJIb30BaHUE U MHTEPIPETaUs
JAHHBIX.

OmnwucarenbHasi CTATUCTHUKA: CpeHee apu(METHUECKOe, MeIUaHa, pa3Max, Haubobliee 1
HaMMEHbIIee 3HaUeHUs1 Habopa YNCIIOBBIX JaHHbIX. MI3MepeHne paccenBaHus JaHHBIX. Jucnepcus
Y CTaHJIapTHOE OTKJIOHEHHE YHCIIOBBIX HAOOpoB. J[narpaMmMa paccenBaHuUs.

[Tpumeps! cnydaiitHON W3MEHYMBOCTH. CITydaitHBIA SKCIIEPUMEHT (OIIBIT) U CITy4aiHOE
coObITHE. BeposTHOCTH 1 yacToTa. Posib MaJIOBEpOSITHBIX M MMPAKTHYECKHU TOCTOBEPHBIX COOBITUH B
npupojie u B obmecTBe. MoHeTa U UrpajibHast KOCTh B TEOPHU BEPOSTHOCTEH.

I'pad, Bepmmna, pedbpo. Crenensb BepuHbl. Ynciio pédep u cyMMapHas CTETICHb BEPIIIHH.
[Ipencrasnenue o csizHocTH Tpada. Llenn u kel [Tyt B rpadax. O6xox rpada (3is1epoB MyTh).
[IpencraBnenue o6 opueHTUpOBaHHOM rpade. Pemenne 3agau ¢ momopto rpagos..

DneMeHTapHbIe COOBITHS ciTydaifHOTro omnbITa. CirydaiiHble cOObITHS. BeposTHOCTH COOBITHIA.
OMBITHI ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU. CiydaiiHbIi BEIOOP. CBSI3b MEXKITY
MaJIOBEPOSATHBIMH U MPAKTUYECKH TOCTOBEPHBIMU COOBITUSIMU B IPUPOE, OOLIECTBE U HAYKE.
HepeBo. CBoiicTBa 1E€PEBBHEB: €AUHCTBEHHOCTD ITyTH, CYLLIECTBOBAHUE BUCSUEH BEPILUHBI, CBA3b
MEXy YMCIIOM BEpUIMH U uncioM péodep. [IpaBuino ymHokeHHs. Pemenue 3a1a4 ¢ mOMOIIbIO
rpados. [IpoTuBononoxueie coObITHs. [narpamma Ditnepa. O0beAMHEHNE U TIEPECEUCHUE
coObrTuii. HecoBmecTtHbie coObITH. DOpMyIia cl10KeHHs] BEPOATHOCTEH. Y CIIOBHASI BEPOATHOCTb.
[TpaBuino ymHoxxenus. HezaBucumelie coObiTus. [IpeacraBienue skcriepuMeHTa B BUJIE JepeBa.
Pemrenne 3a1a4 Ha HaXOXKIEHUE BEPOSITHOCTEH € ITOMOILBIO AEPEBa CIy4aliHOIO KCIIEPUMEHTA,
nyarpaMm Ousepa.

9 KJIACC

Yucna ¥ BbIYMCTICHUS

PannonanbHbple 4Mcia, MPpPALMOHAIBHBIE YNCIIA, KOHEUHbIE M OECKOHEUHBIE NECATUYHbBIE
npobu. MHOXKEeCTBO JEMCTBUTEIBHBIX YHCEN, JEHCTBUTENbHBIE YHCIA KaK OECKOHEUHbIE
necsiTuuHble ApoOu. B3auMHO OJTHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JEHCTBUTENIBHBIX

4yyuCeNl U KOOPAUHATHOU MPSIMOM.



CpaBHEHHE JEUCTBUTENBHBIX 4YHCEN, apu(PMETHUECKHE JEUCTBUS C JICHCTBUTEIHHBIMHU
YHCIIaMU.

PazMepbl 00bEKTOB OKPYKAIOLIETO MUPA, JITUTEILHOCTh MPOLIECCOB B OKPYKAIOIIEM MHPE.

[Tpubnmx€HHOE 3HAa4YeHHE BEJIWYUHBL, TOYHOCTh NpuUOMKeHus. OKpyrieHHe 4YHCell.
[Ipukuaka u orieHKa pe3yJIbTaTOB BHIYUCICHUIM.

YpaBHeHUS M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHre ypaBHEHUN, CBOASAIIMXCS K JIMHEMHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOISAIIMXCS K KBaApaTHbIM. bukBanpaTHoe
ypaBHeHue. [lpumepnl pelieHuss ypaBHEHUW TPEeThed M YETBEPTON CTENEHEH pa3loKeHUEM Ha
MHOKUTEIH.

Pemenue npoOHO-panlMOHANBHBIX ypaBHEHHUN. PelieHne TEKCTOBBIX 3ajad aureOpandecKum
METO/IOM.

VYpaBHeHue ¢ AByMsl INepeMeHHbIMH U ero rpaduk. PemieHue cucreM ABYX JHMHEHHBIX
YpPaBHEHMH C JBYMsl IEepeMEHHBIMU. PelieHue CUCTeM J[BYX YypPaBHEHHMH, OJHO U3 KOTOPBIX
JUHEWHOe, a Apyroe — BTOpoW creneHH. I'paduueckas mHTepHpeTalysi CUCTEMbl ypaBHEHHUU C
JBYMSI IEPEMEHHBIMHU.

Pemenue TekCTOBBIX 3374 aNTreOpandecKuM CIIOCOOOM.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne JIMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHOH. PelleHune cHUCTEM JIMHEHMHBIX
HEpPaBEHCTB C OJHON mnepeMmeHHOW. KBaaparHeie HepaBeHcTBa. ['paduyeckas WHTEpHpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DyHKUNH

KBagpartuunas ¢ynkmus, e€ rpaguxk u cBoiictBa. Ilapaboma, KOOpAMHATHI BEPIIMHBEI
napaboJIbl, OCh CHMMETPHUH TTapaboIIbI.

[paduku byrkmumii: y =kx, y=kx + b, y=k/x, y = x3, y = Vx, y = |x| 1 ux cBoiicTBa.

YucnoBblie NOCAEA0BATEIBLHOCTH U NPOTPecCH

[lonsiTue 4YHMCIIOBOM MOCIEAOBATENILHOCTU. 3aJaHUE TOCIIEI0BATEILHOCTH PEKYPPEHTHOU
dhopmymoit u GopMyIIol 7-TO YIeHa.

Apudmerndeckas 1 TeoMeTpuUecKas mporpeccuu. @opmyssl #-T0 YieHa apudMETHIECKON U
TEOMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

N300parkeHne YICHOB apu(PMETHUYECKOM M TEOMETPHUYECKOW MPOrpeccHil TOYKamMH Ha

KOOPJMHATHOM MIIOCKOCTH. JINHEHHBIA U SKCITOHEHIIMANBHBIN POCT. CI0KHBIE MPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO Kypca «Anredpay XapaKTepH3yloTCs:

1) narpuoTuveckoe BOCIMTAHHE:

IIPOSABJIEHUEM HHTEPECa K MPOLUIOMY M HACTOAIEMY POCCHUMCKOM MaTEMATHKH, LICHHOCTHBIM
OTHOILIEHUEM K JTOCTHXKCHHUSIM POCCHUMCKUX MAaTEMaTUKOB U POCCHMCKOM MAaTeMaTU4ECKOM ILKOJIBI,
K UCTIOJIB30BAHUIO ATUX JOCTH)KEHUH B IPYTUX HAyKax M MPHUKIAIHBIX cepax;

2) rpaxaaHCcKoe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEW TIpaKIaHMHA M pealu3all €ero Ipas,
MPEJCTaBICHUEM O MAaTeMAaTUYECKUX OCHOBAX (P)YHKIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SIBICHUH,
IpoIelyp TPaKIaHCKOTO O0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYXIECHUIO
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHNEM JOCTH)KEHUI HayKH, OCO3ZHAaHHEM
BaXHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoBOEe BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTMBHOE YYacTHE€ B PEIIEHUU NPAKTHUECKUX 3aJad MaTeMaTU4YeCKOU
HaIpaBICHHOCTH, OCO3HAHMEM BAYKHOCTH MaTEMaTHYECKOro o0pa3oBaHMs Ha MPOTSKEHUHM BCEH
KHU3HU JUUIsl YCHEIIHOW NMPO(EeCCHOHAIBHOW NEATENbHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAHHBIM BHIOOPOM M MOCTPOCHHEM MHIUBUAYAIbHOU TPACKTOPHH O0pa30BaHMS U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHME:

CIOCOOHOCTBIO K HMOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPHSITHIO MaTeMaTHYECKUX
00BEKTOB, 3aJa4, PELICHHUH, pacCYKICHUN, YMEHHUIO BUAETh MaTeMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 NMO3HAHUSA:

OpHEHTAle B JAEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY HayyHbIX IpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BHTHS 4YeEJOBEKa, NPUPOABI M O0OIlIecTBa, TOHUMAHHUEM
MaTeMaTHYeCKOM Haykh Kak c¢epbl YeJOBEYECKOW JesATeNbHOCTH, 3TamoB e€¢ pa3BUTUS U
3HAYUMOCTH JUIsl Pa3BUTHs LUBMIIN3ALUMU, OBJIAJACHHUEM SI3BIKOM MAaTEMAaTHMKH U MaTeMaTHYECKOU
KyIbTYpOH Kak CpEICTBOM IIO3HAHWUSA MHpA, OBJAJCHUEM IPOCTCHINMMH  HaBBIKAMH
HCCIIEIOBATEIBCKON NEATEIbHOCTH;

6) puznueckoe BocnuTanme, (pOpMHUPOBAHHE KYJBTYPHI 310POBbS H IMOLMOHAIBLHOIO

Os1aromosty4ms:



TOTOBHOCTBIO NMPHMEHATh MaTeMaTHYECKHE 3HAHWS B MHTEPECaX CBOETO 3/I0POBBS, BEICHHUS
3I0pOBOTO 00pa3a XHU3HHU (340pPOBOE NMHUTAaHUE, COANAHCHUPOBAHHBIM PEXUM 3aHATHH U OTIbIXa,
perynsipHas (u3nueckash aKTUBHOCTB), C(POPMHUPOBAHHOCTHIO HaBBIKA pe(IIEKCHU, MPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TAaKOTO K€ ITPaBa IPyroro 4eIoBeKa;

7) 3K0J10ruYecKoe BOCIIUTAHME:

OpHEHTAaIell Ha MPUMEHEHHE MaTeMAaTU4eCKUX 3HAHWM JUIs pellieHus 3afgad B o0jacTu
COXPAaHHOCTH OKPY)KAIOLIEH cpelpl, IUIAHUPOBAHMUSA IIOCTYIIKOB M OIEHKHM HMX BO3MOXKHBIX
MOCJIEACTBUM JJIs1 OKpYJXKalomled cpenbl, OCO3HAHHWEM TIJI00aJbHOTO XapaKTepa SKOJOTMYECKHX
po0JieM U yTeH UX PEIICHHUS;

8) ananTanus K M3MEHAOLIUMCS YCJIOBUIM COLMATBHOI M MPUPOIHON cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHSIX HEOIPENCIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH
KOMITETCHTHOCTH Yepe3 NMPaKTHYECKYIO NIESTEIbHOCTh, B TOM YHCIE YMEHHE YYHUTBHCS Y APYTUX
Jroneil, mpuoOperaTb B COBMECTHOM JIESTENbHOCTH HOBBIC 3HAHWS, HABBIKM W KOMIIETCHIUH W3
OIIBITA APYTHX;

HEOO0XOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHcie (HOpMYIHPOBATH HJIEH,
MOHATHA, TUMOTE3bl 00 O00bEKTax M SBJICHUSIX, B TOM YHCIE paHee HEU3BECTHBIX, OCO3HABAThH
neuIUTE COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH, TNTAHWPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAaIMIO, BOCHPUHUMATh CTPECCOBYIO CHTYAlUIO
KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTUPOBATh INPHUHUMAEMblEe PEIICHUS U JCHCTBUS,

(GbopMynHUpOBaTh U OLIEHUBATH PUCKHU U MOCIENCTBUSA, GOPMUPOBATDH OIIBIT.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHMBEPCATIbHbIE YUeOHbIE el CTBHS

basoBble Jlornyeckue 1ecTBUSA:

BBIABJIITE U XAPAKTCPU30BATH CYIICCTBCHHBLIC TMPHU3HAKU MATCMATUYCCKUX O6I>CKTOB, HOHHTHﬁ,
OTHOIICHUH MEXIy MOHATUSAMHU, (QOPMYIHpPOBaTH OMNpENEiIeHHs] TMOHATHM, YyCTaHaBIUBATh
CYLIECTBEHHBI MPU3HAK KIAcCU(PUKALKN, OCHOBAHUSA AJii OOOOIIEHHUS M CpaBHEHUS, KPUTEPUU
MIPOBOIMMOTO aHAJIN3A;

BOCIIPUHMMATh, (QOPMYyTUpOBaTH M  MPeoOpa3oBBIBATh  CYKICHHUS:  YTBEPAWUTENbHbIE U
OoTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITh MaTeMaTH4YECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NMPOTHUBOpeuus B ¢akTax, JaHHBIX,
HaONIO/IEHUAX M YTBEPXKIEHUSAX, MpeuiaraTb KPUTEPUU Ui BBIABICHUS 3aKOHOMEPHOCTEH H

IIPOTUBOPEYUI;



JenaTb BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKIIOUEHU N, YMO3AKIIOUEHUH 110 aHAJIOTHH;

pa3duparhb JOKa3aTeIbCTBA MATEMAaTHUECKUX YTBEPXKACHUHN (TIPSIMBIE M OT IPOTHUBHOT'0), TPOBOIUTH
CaAMOCTOSITEJIbHO ~ HECJIOKHBIE  J0Ka3aTelbCTBA  MaTeMaTHMYeCKUX  (PaKTOB,  BBICTpaMBaTh
apryMEHTaluIo, TPUBOJUTH IPUMEPbl M  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;

BBIOMpATh Croco0 pelieHuss y4eOHOW 3anaud (CpaBHHBATh HECKOJIBKO BApUAHTOB pEILCHUS,

BbIOMpaTh HanboJiee MOIXOIAIINMA ¢ YYETOM CaMOCTOSITENIbHO BBIJIETICHHBIX KPUTEPUEB).

ba3zoBble ucciienoBare/ibCKie 1eHCTBUA:

UCTOJb30BAaTh BOMPOCHI KaK HCCIEAOBATEIbCKUI HHCTPYMEHT MO3HaHUA, (OPMYIHPOBATH
BOIIPOCHI, (PUKCUPYIOLINE TPOTUBOpPEUHE, MPOOIEMY, CAMOCTOATEIHHO YCTaHABIMBATh UCKOMOE U
naHHoe, GOPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIINIO0, MHEHHE;

ONpoOBOAUTL IO CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY HECJIO0KHBIN OKCIICPUMCHT, HCGOHBIHOG
WCCIICIOBAaHNE [0 YCTAaHOBICHHIO OCOOCHHOCTEH MaTreMaTH4ecKOoro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEXKTy COOOii;

CaMOCTOSITENTbHO  (pOpMyIHpOBaThH OO0OOIIEHHS] U BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOIO
HaGHIO,Z[eHI/I}I, HCCIICAO0BaHMA, OLCHUBATH HOCTOBCPHOCTH IMOJYYCHHBIX PE3YJILTATOB, BBIBOAOB H
0000IIIEeHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOLIECCa, a TaKXKE BBIIBUraTh MPEANOJIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHSIX.

Padorta ¢ undopmanmeii:

BBISBJIIATH HEAOCTATOYHOCTH U I/136I>ITO‘-IHOCTB I/IHq)OpMaLII/II/I, JaHHBIX, HGOGXO,Z[I/IMBIX IJId pCUICHUA
3a/1auu;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3TUUYHBIX
BUJIOB U ()OPM IMPEICTABICHHUS;

BbIOMpaTh popMy mpeacTaBieHuss UHGOPMAIMKA U MIUTIOCTPUPOBATH pellIaeMble 33Ja4l CXEMaMH,
TuarpaMMaM#, HHOU rpaduKor U UX KOMOMHAITUSIMU;

OLICHMBATh HAAE&KHOCTH HMHGPOpPMAIMM IO KPUTEPUSIM, MPEAJOKEHHBIM YYHUTEIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITEITHHO.

KoMMmyHuKaTHBHBIE YHHBepPcadbHbIe YueOHbI€ 1elCTBUS:

BOCIPUHUMATH U (HOPMYIHPOBATh CYKJIEHHUS B COOTBETCTBUU C YCIOBUSIMU M LEJSIMH OOLICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh

MOsICHCHUA 1O X0y PCUICHUA 3a1a4i, KOMMCHTHUPOBATH HOJIy‘-IGHHBIﬁ PE3YyJbTaT;



B X07i¢ OOCYXXJIEHHUS 3a7aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIAEMOM TEMbI, TPOOIEMBI, perracMoit
3a/laud, BBICKA3bIBATh WU, HAIICJICHHBIC HA MOUCK PEIICHHS, COMOCTABISATh CBOW CYXKIEHUS C
CYXJCHHUSIMH JPYTUX YYaCTHHKOB JMajora, OOHapyXHBAaTh pa3lIMdie M CXOACTBO IMO3UIUH, B
KOPPEKTHOI opMe GopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAXKECHUS;

MPEICTaBIsATh  pe3yabTaThl pEIICHUs 3aJauyd, OKCIIEpUMEHTa, KCCIEIOBaHUs, IPOEKTa,
CaMOCTOSITENTLHO BBIOMPATh (JOpMAT BBICTYIUICHHUS C YUETOM 3a7ad MPEe3eHTAIMH U 0COOCHHOCTEH
ayTUTOPUH;

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIBHON pabOThI PU PELICHUU
y4eOHBIX MaTeMaTUYECKUX 3aay;

MPUHUMATH 1eJIb COBMECTHOW NEATEIbHOCTH, IJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW padOTHI,
pacripenenats BUAbI paboT, JOTOBAPUBATHCSA, 00CYKAATh MPOLIECC U Pe3ysbTaT padoThl, 0000IaTh
MHEHUS HECKOJIBKHX JIIOJIEH;

y4acTBOBATh B TPYMIMOBBIX (popMax paboThl (0OCY)aeHHUsI, 0OMEH MHEHUSIMH, MO3TOBBIC IITYPMBI U
JpyTHeE), BBIOIHATH CBOIO YacTh PabOTHl M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTUMU YJICHAMH
KOMaH/pl, OIICHMBATh KAa4eCTBO CBOETO BKIaga B OO TPOAYKT MO KPUTEPHUSIM,
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbI€ YHUBeEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Camoopranu3anus:

CaMOCTOSITENTLHO COCTaBIISATH IUIAH, AITOPUTM PEIICHU 3a7auu (MM €ro 4acTh), BRIOMpPATh criocod
pelieHrs ¢ y4€TOM HMMEIOIIUXCS PEeCypCcoB UM COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUaHThI PEeIIEHUN ¢ y4€TOM HOBOM MH(POpMAIUH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEIEKT:

BJaJeTh CIOCOOAMU CAaMONPOBEPKH, CAMOKOHTPOJIS IIpolecca M pe3yiabTara peLIeHUs
MaTeMaTHUEeCKOH 3a1aun;

MPeBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTb MIPH PELICHUU 3a]1a4H, BHOCUTH KOPPEKTHBBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAWJCHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEIH;
OILICHUBATh COOTBETCTBHE PE3YNIbTaTa ACSITEILHOCTH IMOCTABICHHON IEH U YCIOBUSAM, OOBICHATH
MPUYMHBl  JOCTHKEHHUS WM HEJOCTKEHUS 1eNH, HaxXOAWTh OMMOKY, JaBaThb OLIEHKY

MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATbBI

K xoHmy oOydeHuss B 7 KJjacce OOydyalOmMACs TOIYyYUT CIEAYIONME TPEIMETHBIC
pE3yNbTaThI:

Yucia v BBIYUCTCHUA

BbimonHATe, coderass ycTHbIE M THCbMEHHBbIE NpUEMBI, apupMETHYECKUE JEHCTBHS C
paloHaIbHBIMU YHCIIAMHU.

HaxomuTh 3HaYeHMs YMCTIOBBIX BhIPAKEHHM, IPUMEHATH Pa3HOOOPa3HbIE CIIOCOOBI U MTPUEMBI
BBIUUCIICHUS 3HAUCHHUH JPOOHBIX BBIPAXKCHUHN, COAEPIKAIINX OOBIKHOBEHHBIE U IECATHYHBIC IPOOH.

[lepexoauth OT oxHOW (DOPMBI 3aMUCH YHUCEN K JAPYroi (mpeoOpa3oBBIBaTh NECATHYHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH B OCCKOHEYHYIO
JECATUYHYIO POOB).

CpaBHHBATh U yNOPSAJOUUBATH PALIMOHATIBHBIE YHCTIA.

OxpyrisTh yncna.

BbINONHATE MPUKUAKY W OLEHKY pe3yjbTaTa BBIYUCICHUN, OIEHKY 3HAUYEHHUH YHCIIOBBIX
BbIpaK€HUI. BBIMONHATH AEMCTBUS CO CTETIEHAMHU C HATYPaJTbHBIMH ITOKa3aTEIsIMU.

[IpuMeHATh NpU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTEIU HATypaIbHbIX YUCE.

Pemarp npakTUKO-OPUEHTHPOBAHHBIE 3aJaud, CBSI3aHHbIE C OTHOIIEHMEM BEJIUYHMH,
MIPOIMOPLIMOHATIBHOCTBIO BEJIMYUH, MPOLIEHTAMU, HHTEPIIPETUPOBATh PE3YNbTAThl PEIICHUS 3a/1a4 C
y4€TOM OrpaHUYEHH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMbBIX OOBEKTOB.

Auredpanyeckue BbIPasKeHUs!

Hcnonb3oBaTe anreOpandyeckyl0 TEPMUHOJOTHIO M CUMBOJUKY, MPUMEHATH €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepHaia.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPQXKCHUN MTPH 3a/1aHHBIX 3HAYCHUSX NTEPEMEHHBIX.

BeimonuaTe mpeoOpa3oBaHUs LEJIOr0 BHIPAKEHUS B MHOTOWICH IPHBEICHHEM MOJ00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BbInonHATE yMHOXKEHHE OHOWIEHA HA MHOTOWIEH U MHOTO4IEHa Ha MHOTOYJIEH, IPUMEHSATh
(dbopMyIbl KBaZpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIecTBIATh Pa3iokeHUEe MHOTOUJICHOB HAa MHOXKUTEININ C TIOMOIIBIO BEIHECEHHS 32 CKOOKH
00I1Iero MHOKUTEIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHsI (POPMYIT COKpPAIIEHHOTO YMHOXKECHHUS.

[TpumeHsTh TPeoOpa30BaHKs MHOTOUJICHOB AJI PEIICHUs Pa3IMYHbIX 33/1a4 U3 MaTeMaTUKH,
CMEXKHBIX MIPEIMETOB, U3 peaTbHON MPAKTHKU.

Hcnonbs30BaTh CBOWMCTBA CTENEHEH C HATypalbHBIMHU IOKa3aTESIMU IS MPeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHUS M HEPABEHCTBA



Pemiate nuHeliHbIE ypaBHEHHsSI C OJHOM NEPEMEHHOW, MPUMEHAS MpaBujia Iepexona OT
HCXOJ/IHOTO YPaBHEHUS K pAaBHOCUIILHOMY eMy. [IpoBepsTh, SIBISIETCS JIM YUCIO KOPHEM YpaBHEHUSI.

[TpumensTh rpaduueckre METO b IPU PEIICHUH JTUHEHHBIX YPABHEHUN U UX CUCTEM.

[TonOGuparhs mpuMepsl Map 4YMcen, SBISIONINXCA peUIeHHEeM JMHEHHOro YpaBHEHHS C JIBYMS
MIEPEMEHHBIMH.

Ctpouth B KOOPJAMHATHOHN TIOCKOCTH I'paUK JIMHEHHOTO YpaBHEHHUS C ABYMS ITEPEMEHHBIMH,
MOJIB3YACh TpaUKOM, IPUBOIUTH PUMEPHI PEIICHHS YPABHECHHUS.

Pemarb cuctembl IBYX JMHEMHBIX ypaBHEHUH C JBYMs MEpEMEHHBIMH, B TOM 4HCIIE
rpaguIecCKy.

CocraBnsiTb W peliaTh JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHUU I10
YCJIOBHUIO 3aJlayl, MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJlayd MOJYYECHHbBIN
pe3ynbTar.

DOyHKIUT

N300pakaTh Ha KOOPIUHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOPMHATAM,
Jy4H, OTPE3KU, MHTEPBAJIbI, 3aMTUCHIBATH YUCIIOBBIC TPOMEKYTKH Ha aNreOpandecKoM s3bIKe.

OTmeuaTh B KOOPAMHATHOM TIOCKOCTH TOYKH MO 3aJaHHBIM KOOpJAUHATaM, CTPOUTH rpadpuku
nuHeWHbIX QyHKIUH. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIIMI H3BECTHBIC 3aBHCHMOCTH MEXIY BETUYHMHAMH: CKOPOCTb,
BpeMsl, pacCTOSIHUE, [IEHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOAUTEILHOCTD, BpeMsl, 00BEM padoThI.

Haxoauts 3HaueHre GyHKIUHU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmatp rpaduueckuii crnoco0 MpencTaBieHUs W aHanu3a WHGOPMAIMH, HU3BIEKATh W
UHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAdUKOB PEaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xoHmy oOydyenus B 8 kJacce oOyyaromuicss TMOMYYUT CIEAYIOIIAE IpPEIMETHbIC

pe3yNbTaThI:

Yucyia 1 BLIYUCTICHUS

Hcnonb30BaTh HavallbHBIE MPEACTABICHUS O MHOXECTBE JIEUCTBUTENIBHBIX YHCET A
CpPaBHEHHUS, OKPYIJICHHWsS W BBIYHCICHUH, W300pakaTh JCHCTBUTEIbHBIC YHCIA TOYKAMHU Ha
KOOPAMHATHOU IIPSIMOM.

[IpuMeHaTh OHATHE apUPMETHUECKOTO KBAIPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIC KOPHHU,
WCTIONB3Yysl TP HEOOXOJWMOCTH KAJBKYJSATOP, BBIMOIHATH TPEoOpa3oBaHUs BBIPAKEHUH,
COJIEpIKAIlMX KBA/IPATHbIE KOPHU, UCIIOJIB3YSl CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amuick OONBIIUX ¥ MAallbIX YHUCENl C IMOMOIIBI0 JIECATUYHBIX Apobed u

creneue yncia 10.



AsiredOpanyecKkue BbIpasKeHU s

[IpuMeHATh TOHATHE CTENEHM C LEJNbIM I0Ka3aTesieM, BBIMOJHATE MPeoOpa3oOBaHUS
BBIPAKEHUI, COAEPIKALLMX CTEIIEHU C LIEJIBIM [T0KA3aTEIEM.

BBINONHATE TOXKAECTBEHHBIE IPEOOPA30BaHMs pallMOHAIBHBIX BBIPAXKEHUH HA OCHOBE IIPaBUII
JeWCTBUI HAaJl MHOTOYJIEHAMH U alnreOpanyecKuMu JpoOsMu.

PacknanpiBaTh KBagpaTHBINA TPEXUIICH HA MHOKUTEIIH.

[TpumensaTh mpeoOpa3oBaHusl BBIPAKECHUN [UIS PEHICHUS Pa3IMYHBIX 337a4 U3 MAaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEabHON IIPAKTUKHU.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeiiHbIE, KBaJpaTHbIE ypaBHEHUS M pallMOHAJbHbIE YpaBHEHUS, CBOJSAIIMECH K
HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMs IEPEMEHHBIMHU.

[IpoBoauTh TpOCTEHIIME HCCIEAOBAaHUS YPABHEHUH U CUCTEM YpPABHEHHI, B TOM YHUCIE C
IPUMEHEHHEM rpaU4ecKuX MpeAcTaBlIeHui (yCTaHABIUBAaTh, UMEET JIN ypaBHEHHME MJIM CHCTEMa
YpaBHEHMH PEIIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

[lepexoauThb OT CIIOBECHOH (pOPMYTUPOBKH 3a7auHl K €€ alreOpandeckoi MOJETH ¢ TOMOILBIO
COCTaBJICHMS YPAaBHCHMS WM CHCTEMBl YPABHCHHWM, WHTEPIPETHUPOBAaTbH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4y MOJTY4YCHHBIN Pe3ynbTar.

IIpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLEHKU, pPEIlaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM TMEpeMEeHHOW M UX CHCTEMBI, JaBaTh TIpadUUYecKyl0 HIUTIOCTPALIUIO

MHO>KECTBa PEIICHUI HEpaBEHCTBA, CHCTEMbI HEPABEHCTB.

DyHKUMH

[Tonnmath ¥ KCMONB30BaTh (YHKIIMOHAJIbHBIEC MOHATUS U S3bIK (TEPMHUHbBI, CHMBOJIMYECKHE
0003HaYeHHUs), ONpeAeNATh 3Ha4eHHe (PYHKIHUU MO 3HAUCHUIO apryMEHTa, ONpeleisiTh CBOWCTBA
¢bynkuuu no e€ rpauky.

Ctpouts rpaduku 37eMeHTapHbIX (GYHKIUN BUIA:

y=k/x, y=x2, y = x3,y = x|, y = VX, ONHCHIBaTb CBOICTBA 9HCIOBOH (DYHKIMK IO €&
rpaduky.

BeposSITHOCTB M CTaTHCTHKA

Ywurare nHpOpMALHIO, PEACTABICHHYIO B TA0JINIIAX, HA AUATPAMMAX, IPEJCTABIIATH IaHHBIC
B BHJIC€ TaOJNHI], CTPOUTH AMArpaMMbl (CTOJOMKOBBIE (CTOJIOYATBIC) W KPYroBbIE) MO MacCHBaM
3HaueHud. ONHChIBaTh M HWHTEPIPETUPOBATH peajbHBbIC YHCIOBBIC JAaHHBIC, MPEACTABICHHBIC B
Tabnuiax, Ha auarpammax, rpadukax. Mcmonp3oBaTh AJisE ONMUCAHUS JAHHBIX CTATHCTUYECKHE

XapaKTepUCTHKH: cpelHee apu(MeThdyeckoe, MeauaHa, HauOoJbllee M HaWMEHbIIEe 3HAUCHHS,



pazmax. MmeTs mnpeacraBieHue O ClIy4alHON KM3MEHUMBOCTH Ha INpUMEpax ILEH, (PU3NYECKUX
BEJINYUH, aHTPOIIOMETPUUECKUX JTaHHBIX, UMETh IIPEJICTABICHUE O CTATUCTUYECKOU YCTOMYUBOCTH.

W3BnekaTh U mpeoOpa3oBbIBaTh HHPOPMALIKIO, TIPEACTABICHHYIO B BUJE TAOIUII, AUarpamMm,
rpaduKoB, MPEACTaBIATh JaHHbIE B BUAE TaOnuil, auarpamm, rpadukoB. ONUCHIBaTH JaHHBIE C
MOMOUIBI0 CTAaTHUCTUYECKUX TIOKa3aTeNiel: CpeJHuX 3HaueHUH U Mep pacceuBaHus (pa3max,
JUCIEepCUss U CTaHAAPTHOE OTKJIOHEHHE). HaXxomauTh 4acTOTHl YMCIOBBIX 3HAYEHUHW M YaCTOTHI
COOBITHH, B TOM 4HCJIE IO pe3ylbTaTaM HM3MEpeHHi M HaOmoaeHuidl. HaxonuTs BeposTHOCTH
CIIy4aliHbIX COOBITHI B OIBITAX, 3Hasl BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITUM, B TOM YHCIIE B OIBITaX
C PaBHOBO3MOKHBIMH 3JIEMEHTapHbIMH cOOBITUSIMU. Vcrnonb30BaTh rpadudeckue MOJENIN: JE€PEBO

CIIy4alilHOTO 3KCIIEPUMEHTA, 1UarpaMMsbl Dilliepa, YUCII0Bas IpsSIMasl..

K xonHmy oOydyeHus B 9 KkJacce oOydyaroOmMiicsl TMOIYyYUT CIEAYIONME TPEIMETHBIC
pe3yabTaThl:

Yucia v BBIYUCTCHUA

CpaBHUBATh U YNOPSA0YNBATH PALIMOHAIBHBIE M HPPALMOHAIIBHBIC YUCIIA.

BeimonuaTe apupmeTnueckue NEMCTBUS C palMOHAIBHBIMU YHCIAMH, COYETas YCTHBIE U
MIMCbMEHHBIE TPUEMBI, BBIITOJIHATH BBIUUCICHHS C HPPALMOHATIBHBIMY YU CIIAMHU.

Haxonuth 3Ha4eHMs CTENEHEW C LEIbIMHM IIOKA3aTEIsIMU U KOpPHEH, BBIYUCIIATH 3HAYCHUS
YHCIJIOBBIX BBIPAXKCHUM.

OKpyrJATh AEWCTBUTEIBHBIC YNCIIA, BBIIOIHATh IPUKUAKY PE3YyIbTaTa BBIYACICHUM, OLICHKY
YHUCJIOBBIX BBIPAKECHUN.

YpaBHeHUS M HEPABEHCTBA

Pemarp nuHelHbIE U KBaJpaTHbIC YPABHEHHUS, YPABHEHUS, CBOIALINECS K HUM, IIPOCTEHIIINE
IpOOHO-pALlMOHATIbHBIC YPABHEHUSI.

Pemarp cucreMbl IBYX JIMHEHHBIX YpaBHEHHM C JIBYMsS IEPEMEHHBIMM M CHUCTEMBI JBYX
YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISICTCS JIMHEHHBIM.

Pemate TekcTOBBIE 334aUl ANreOpanyeCKUM CIIOCOOOM € MOMOIIbIO COCTaBJIEHUS YPaBHEHMSI
WM CHCTEMBI IBYX YPAaBHEHUH C IByMs IIEPEMEHHBIMH.

[IpoBoauTH, IpOCTEHIINE HCCIEAOBAHUSA YPABHEHUNW M CUCTEM YpPaBHEHHUM, B TOM YHCIE C
NpUMEHEHHEM IpaUiYecKuX MpeACTaBIeHUi (YCTaHABIUBATh, UMEET JIM ypaBHEHHE WMJIM CHCTEMa
YPaBHEHHH pPELIeHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoUee).

Pemate MHeNiHBIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300pakaTb peELICHUE

HCPaBCHCTB Ha JHCI0BOM HpHMOI\/'I, 3aIMUCbIBaTh PCIICHUE C TIOMOIIBIO CUMBOJIOB.



Pemate cuctembl JTMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIJIIOUAIOIINE KBaJpPaTHOE
HEPaBEHCTBO, M300pa)kaTh pEIICHHWE CUCTEMBbl HEPABEHCTB HA YHCIOBOM NPSAMOM, 3amMchiBaTh
peleHue ¢ MOMOIIbI0 CHMBOJIOB.

Mcnonb30BaTh HEpAaBEHCTBA NPU PEIICHUH Pa3IMUYHbIX 3a]1a4.

DOyHKIUT

Pacnio3HaBath (yHKIMU H3y4eHHBIX BUIOB. IIOKa3bIBaTh CXeMaTHYECKU PACIOJIOKEHHE Ha
KOOpJAMHATHON IJIOCKOCTH rpaduKoB byHKuni
puna:y = kv, y=kx+ b, y=kx,y=ax2+bx+cy=x3, y= Vxy= ||, B
3aBUCUMOCTH OT 3HaYCHHUI KO3(PPUIINEHTOB, ONUCHIBATh CBOMCTBA (PYHKIIUH.

Ctpouth M H300paxkaTh CXEMATUYECKH TpapUKH KBAaJPATUYHBIX (QYHKLUH, ONMCHIBATH
CBOMCTBA KBaJAPATUYHBIX (PYHKITUHU 110 UX rpaduKam.

Pacrnio3naBath KBagpaTHUHyIO (YHKLIHIO 1O (hopMyse, IPUBOIUTH MPUMEPHI KBAJAPATUYHBIX
GyHKUIMN U3 pealbHOM KU3HH, (PU3UKU, TEOMETPUH.

YucJi0BbIe NOCJIEA0BATEIBHOCTH H IPOIPECCUH

Pacnio3HaBath apudMeTHUECKyl0 M T€OMETPUUYECKYI0 MPOIPEeCCHM INPH Pa3HbIX crocodax
3aJJaHUA.

BBINMONHATE BBIYMCICHUS C HUCHOJNb30BaHUEM (OPMYT N-ro 4jieHa apupMETHYECKOH H
T€OMETPUYECKOU ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IeHbI OCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHOM MJIOCKOCTH.

Pemate 3amaun, CBsI3aHHBIE C YHUCIOBBIMU IIOCIEA0BATEIBHOCTSMM, B TOM YHCIIE 3a/a4d U3

peanbHOM JKU3HHU (C UCTIONIBb30BAHUEM KAJIBKYIATOPA, HUPPOBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHMUE 7 KJIACC

Ne || HammenoBanue pa3enos KonnyecTBo acos DOnekTpoHHbIC (IU(PPOBLIE)
/i Y TEM IPOrpaMMBbl Beero|[Konrposshbre|[Ipaktueckue o0pa3oBaTenbHbIE PECYPCHI
paboTsl paboTsl
1 |[Yucna v BEIYUCTICHUS. 25 1 bu6mmoreka [IOK
PannonansHbIe yncia https://m.edsoo.ru/7f415b90
2 ||Anrebpanueckue 27 1 bubnuoteka [JOK
BBIpa)KEHUS https://m.edsoo.ru/7f415b90
3 |[YpaBHeHus u 20 1 bubmmoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
4 |[Koopaunats! u rpaduxu. | 24 1 bubnmoreka [JOK
DOyHKIIUA https://m.edsoo.ru/7{415b90
5 |[loBTOpenue u 6 1 bubmmoreka [JOK
000011IEHNE https://m.edsoo.ru/7{415b90
OBUIEE KOJIMYECTBO 102 5 0

YACOB I10 [TPOTPAMME



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

INOYPOYHOE IINTAHUPOBAHME 7 KJIACC

‘ KomnmaecTBo gacos ‘ DOneKTpOHHBIE
Ne Tema ypoka Bcero || Kontponsnsl || IIpakTndeckue paboTs Hara uupposse
/o e paGoTEI u3y4yeHus1|| oOpa3oBaTeIbHBIC
pecypchl
1  |[IToHsATHE paniOHANBHOTO 1 02.0923
qrcna
2 ||Apudmernueckue aercTBus cl| 1 05.09.23
paIMOHATBHBEIMU YUCIIAMHU
3 ||Apudmernueckue aercTeus cl| 1 07.09.23
paIMOHATBHBEIMY YUCIIAMHU
4 ||Apudmernueckue aercTeus cl| 1 09.0923
paIMOHATBHBEIMY YUCIIAMHU
5 ||Apubmernueckue aerctBus ¢|| 1 12.09.23
paIMOHATBHBEIMY YUCIIAMHU
6 ||Apudmernueckue aeiicteus cl| 1 14.09.23
paIMOHATBHBEIMY YUCIIAMHU
7 ||CpaBHEeHHE, YIOPSIOYNBAHKEC 1 16.09.23
paIMOHATBHBIX YHCET
8 ||CpaBHeHHE, yIOPSAOYNBAHNC 1 19.09.23
paIMOHATBHBIX YHCET
9 ||CpaBHEeHHE, YIOPSIOYNBAHHE 1 21.09.23
paIOHATBHBIX YHCET
10 ||CteneHn ¢ HaTypaTbHBIM 1 Bubnunoreka [IOK
MoKasarejeM 23.09.23 ||https://m.edsoo.ru/7f4
211de
11 ||CreneHn ¢ HaTYpaTbHBIM 1 Bubnnoreka [IOK
MoKa3aTeneM 26.09.23 ||https://m.edsoo.ru/7f4
21382
12 ||Ctenens ¢ HaTypaJIbHBIM 1 Bubmmorexa [IOK
MoKa3aTeneM 28.09.23 ||https://m.edsoo.ru/7f4
2154e
13 ||Ctenens ¢ HaTypadbHBIM 1 Bubnmnorexa [JOK
MoKasarejeM 30.09.23 ||https://m.edsoo.ru/7f4
218be
14 ||Ctenens ¢ HaTYpaJIbHBIM 1 03.10.23
MOKa3aTeiaeM
15 ||PemieHue OCHOBHBIX 33/1a4 Ha 1
IpOOH, TIPOIICHTHI U3 05.10.23
peaibHOM MPAKTUKKU
16 |[PemeHne OCHOBHBIX 3324 Ha 1
IpOOH, TIPOTICHTHI U3 07.10.23
peaNbHON MPaKTUKH
17 |[PemeHne OCHOBHBIX 3324 Ha 1
JpOOH, IPOIICHTHI U3 10.10.23
peaNbHON MPaKTUKH
18 ||PemeHre oCHOBHBIX 33134 Ha 1
JpOOH, IPOIICHTHI U3 12.10.23
peaibHOM MPAKTUKKU
|19 HHpI/BHaKI/I JICTIUMOCTH, ” 1 || ” H 14.10.23 H



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

n/n

Tema ypoxka

KonnuaecTBo wacoB

Bcero

KonTposibHbl
€ paboTHI

IIpakTraeckue padoThI

Jara

W3yYeHUs

DIIeKTPOHHBIC
nUQpoBBIE
00pazoBaTeIbHBIC

pecypcsl

Pa3NoKECHUS] HA MHOKUTEIN
HATYpaJIbHBIX YHCEN

20

[IpusHaku nenuMocTH,
pa3IoXKEeHHsI Ha MHOXHUTEIHN
HATYPaJIbHBIX YHCEN

17.10.23

21

Koutpoannasi pa6ora no
TeMe "PanuoHaIbLHLIE
gucaa'"

19.10.23

22

PeanbHbBIe 3aBUCHMOCTH.
[psimast u oOpatHas
MPOMOPIMOHATIEHOCTH

21.10.23

23

PeanbHbIe 3aBUCUMOCTH.
[Ipsamas u oOpaTHast
IIPOIOPLIUOHAIBHOCTH

24.10.23

24

PeanbHble 3aBUCHMOCTH.
[Ipsimast u oOpaTHas
MPOMOPIIMOHATEHOCTH

26.10.23
!

25

PeanbHbBIe 3aBUCHMOCTH.
[Ipsimast u oOpaTHas
MPOMOPIMOHATIEHOCTH

07.11.23

26

BykBeHHbIE BBIpaKEHUS

10.11.23

bubmuoreka IIOK
https://m.edsoo.ru/7f4
Ifeec

27

ITepemennsle. JlomycTumbie
3HAUYCHHUS TEPEMEHHBIX

11.11.23

28

‘ |(DOpMyJII>I

[ 14.11.23]|

29

‘ |(DOpMyJII>I

| 16.11.23]|

30

[IpeobpazoBanue OYKBEHHBIX
BBIPKCHHHA, PACKPBITHE
CKOOOK U IIPUBECHHE
MOIOOHBIX ClIaraeMbIX

18.11.23

bubmmoreka IIOK
https://m.edsoo.ru/7f4
Ifafa

31

[IpeobpazoBaHue OYKBEHHBIX
BBIPAYKEHUM, paCKPBITHE
CKOOOK W IpUBE/ICHHUE
MOJIOOHBIX ClIaraeMbIX

21.11.23

bubmuoreka IIOK
https://m.edsoo.ru/7f4
1£fd70

32

[IpeobpazoBanue OyKBEHHBIX
BBIPKCHHMA, PACKPBITHE
CKOOOK U IIPUBECHHE
MOIOOHBIX ClIaraeMbIX

23.11.23

33

[IpeobpaszoBanue OYKBEHHBIX
BBIPAYKEHUM, paCKPBITHE
CKOOOK M IpUBE/ICHHUE
MOJIOOHBIX CJIaraeMbIX

25.11.23

34

CBOICTBA CTEIIEHHU C
HaTypaJbHBIM TI0Ka3aTeIeM

28.11.23

bubmmoreka IIOK
https://m.edsoo.ru/7f4
21382

HCBOfICTB& CTEIICHU C

H 30.11.23 HBI/I6J‘II/IOTeKa OK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382

KonnuaecTBo wacoB

DIIeKTPOHHBIC

Ne Tema ypoka Beero || Kontponshet || [paktideckue pabotst || AaT2 Hpposbie
/o e paGoThI n3ydeHwus1|| oOpa3oBaTebHbIC
pecypcsl
HaTypaJbHBIM MIOKa3aTeIeM https://m.edsoo.ru/7f4
2154e
36 ||CpoiicTBa cTeneHH C 1 Bubnmnoreka [JOK
HATypaJIbHbIM [TOKa3aTeJIeM 02.12.23 ||https://m.edsoo.ru/7f4
218be
37 ||IMHOro4neHsl 1 bubmunorexa IIOK
05.12.23 ||https://m.edsoo.ru/7f4
2276e
38 ||[MHOro4neHsl 1 bubmunorexa IIOK
07.12.23 ||https://m.edsoo.ru/7f4
22930
39 ||CnoskeHue, BEIYNTAHHE, 1 bubmuoteka IIOK
YMHOKEHHE MHOTOUJICHOB 09.12.23 | https://m.edsoo.ru/714
22af2
40 ||CnoxeHune, BEIYUTAHHUE, 1 bubmuoteka IIOK
YMHOKEHHE MHOTOYJICHOB 12.12.23 ||https://m.edsoo.ru/7f4
22cc8
41 ||CnoxeHue, BEIYATAHUE, 1 bubmunorexa IIOK
YMHOKEHHE MHOTOYJICHOB 14.12.23 ||https://m.edsoo.ru/7f4
22fca
42 ||CnoxeHue, BEIYATAHUE, 1 bubmuoreka IIOK
YMHOKEHHE MHOTOUJICHOB 16.12.23 | https://m.edsoo.ru/714
23182
43 ||DopMyITBl COKpAIEHHOTO 1 Bubnunoreka [IOK
YMHOXKEHUS 19.12.23 | https://m.edsoo.ru/714
2432a
44 || ®opMyIsl COKpPAIIEHHOTO 1 Bubmumorexa [IOK
YMHOXKEHUS 21.12.23 ||https://m.edsoo.ru/7t4
2464a
45 ||©opmysbl COKpaniéHHOTO 1 Bubnmnoreka [IOK
YMHOKCHHS 23.12.23 ||https://m.edsoo.ru/7f4
24cl12
46 || DopMyITBI COKpAIIEHHOTO 1 26.12.23 Bubnnoreka [IOK
YMHOKCHHS ;77 ||https://m.edsoo.ru/7f4
’ 24fd2
47 || DopMyITBl COKpaIIEHHOTO 1 Bubnnoreka [IOK
YMHOXKEHUS 09.01.24 | https://m.edsoo.ru/714
251d0
48 ||Pa3noxkeHue MHOTOWICHOB Ha 1 bubnmnorexa [JOK
MHOKHUTEIN 11.01.24 ||https://m.edsoo.ru/7f4
23312
49 ||Pa3noxxeHue MHOTOWICHOB Ha 1 bubnmnorexa [JOK
MHOKHUTEIIN 13.01.24 ||https://m.edsoo.ru/7f4
237fe
50 ||PasmoxxeHre MHOTOYJICHOB Ha 1 bubmuoreka IIOK
MHOKHUTEIIN 16.01.24 ||https://m.edsoo.ru/7f4

239de



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de

KonndecTBo wacos ‘ DIeKTpOHHbBIE
Ne Tema ypoka Beero || Kontponshet || [paktideckue pabotst || AaT2 Hpposbie
/o e paGoThI n3ydeHwus1|| oOpa3oBaTebHbIC
pecypcsl
51 |[Pa3noxxeHre MHOTOWICHOB Ha 1 18.01.24
MHOXHTENN
52 ||[KonTpoJnHas paGoTa no 1 1
TeMe "'Anreopanyeckue 20.01.24
BbIpa:keHus "
53 ||[YpaBHeHue, mpaBuia 1
MpeoOpa3oBaHusl YypaBHEHHUS, 23.01.24
PaBHOCHJIBLHOCTh YPaBHCHUH
54 ||JluHeitHOE ypaBHEHHE C 1
OAHOI1 NIEpEMEHHOH, 25.01.24
pElICHNE INHEHHBIX
YpaBHEHU I
55 |[JIuneitHOE ypaBHEHHE C 1 Bubnmnoreka [JOK
OJTHOY TIepeMEHHOM, https://m.edsoo.ru/7t4
. 27.01.24
pereHne TNHEHHBIX 20482
ypaBHEHUI
56 ||JluHeitHOE ypaBHEHHE C 1
OAHOI1 NIEpEMEHHOH, 30.01.24
pElICHUE INHEHHBIX
YpaBHEHU I
57 |[PemieHue 3ama4 ¢ MOMOIIBIO 1 bubmmoreka IIOK
ypaBHEHUI 01.02.24 ||https://m.edsoo.ru/7f4
2064¢
58 ||Pemenue 3a1a4 ¢ MOMOIIBIO 1 bubmunorexa IIOK
ypaBHEHUI 03.02.24 ||https://m.edsoo.ru/7f4
20806
59 ||Pemenue 3a1a4 ¢ IMOMOIIBIO 1 bubmuorexa IIOK
ypaBHEHUI 06.02.24 | https://m.edsoo.ru/714
209a0
60 ||Pemenue 3ama4 ¢ IOMOIILIO 1 bubmmoreka IIOK
ypaBHEHUI 08.02.24 | https://m.edsoo.ru/714
20e6e
61 ||JIluneitHOE ypaBHEHHE C 1 Bubnmnoreka [JOK
IBYMsI IEPEMEHHBIMH U €TI0 10.02.24 ||https://m.edsoo.ru/7f4
rpaduk 27¢32
62 ||JIluHeitHOE ypaBHEHHE C 1 Bubnunoreka [IOK
IBYMsI IEPEMEHHBIMH U €0 01.02.24 ||https://m.edsoo.ru/7f4
rpaduk 27e8a
63 ||Cuctema nByX THHEHHBIX 1 bubmunorexa IIOK
YpaBHEHUH C ABYMS 13.02.24 | https://m.edsoo.ru/714
NIepEMEHHBIMH 2836¢
64 ||Cuctema IByX JTHHEHHBIX 1
YpaBHEHUH C IBYyMS 15.02.24
MepPEMEHHBIMU
65 ||Cuctema qBYX JIMHEHHBIX 1
YpaBHEHUH C IBYyMS 17.02.24
MepPEMEHHBIMU
|66 HCI/ICTeMa JBYX JINHEHHBIX ” 1 || H 20.02.24 H



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
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https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
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https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c

KonndecTBo wacos ‘ DIeKTpOHHbBIE
Ne Tema ypoka Beero || Kontponshet || [paktideckue pabotst || AaT2 Hpposbie
/o e paGoThI n3ydeHwus1|| oOpa3oBaTebHbIC
pecypcsl

YPaBHCHUH C IBYMS
MepPEMEHHBIMU

67 |Pemenue cucteM ypaBHEHHIA 1 Bubnmnoreka [JOK

22.02.24 ||https://m.edsoo.ru/7f4
284de

68 ||Pemenne cucteM ypaBHEHHH 1 Bubnunoreka [IOK

24.02.24 ||https://m.edsoo.ru/7f4
2865a

69 ||Pemenne cucteM ypaBHCHHH 1 Bubnroreka [IOK

27.02.24 | |https://m.edsoo.ru/7f4
287d6

|70 HPemeHHe CHCTEM ypaBHEHMI ” 1 H 29.02.24 ‘

|71 HPCIHCHI/IC CHCTEM ypaBHEHHMI H 1 H 02.03.24 ‘

72 ||KonTposbHas padoTa no 1 1 Bubmmorexa [IOK
Teme ""JIuHeiiHbIE 05.03.24 | https://m.edsoo.ru/7t4
ypaBHeHus" 21044

73 ||[KoopauHata TOUYKH Ha 1 Bubnunoreka [IOK
pSIMOK 07.03.24 ||https://m.edsoo.ru/7f4

1de76

74 |YuciioBBIC MPOMEKYTKH 1 Bubnunoreka [IOK

09.03.24 ||https://m.edsoo.ru/7f4
1dff2

|75 HqI/ICJIOBI)Ie HPOMEKYTKH H 1 H 12.03.24 ‘

76 ||PaccrosiHEe MEXIY ABYMS 1
TOYKAMH KOOPIMHATHOM 14.03.24
psIMoO

77 ||[PaccTosgHUE MEXTY IBYMS 1
TOYKaMH KOOPAMHATHOU 16.03.24
psIMoi

78 |[IpsMoyronbHas cuctema 1 Bubnmnoreka [JOK
KOOPAWHAT Ha MIOCKOCTH 19.03.24 | https://m.edsoo.ru/714

lel6e

79 |[IpssMoyronbHas cuctema 1 Bubnmnoreka [JOK
KOOPJHMHAT Ha IJIOCKOCTH 21.03.24 ||https://m.edsoo.ru/7f4

le42a

80 ||TIpumepsl rpadukoB, 1 23.03.24 Bubnunoreka [IOK
3aJlaHHBIX (hopMymaMu ", ||Ihttps:/m.edsoo.ru/7f4

’ 1e8a8

81 ||TIpumepsl rpadukoB, 1 Bubnunoreka [IOK
3aJaHHBIX (popMyTamMu 04.04.24 | https://m.edsoo.ru/714

1ed80

82 ||TIpumepsl rpadukoB, 1 06.04.24
3aJaHHBIX (popMyTamu T

83 ||TIpumepsl rpadukoB, 1 09.04.24
3aJaHHBIX (popMyTamMu T

84 ||Urenue rpauKOB peabHbIX 1 11.04.24 Bubnroreka [IOK
3aBUCHMOCTEH 7 7 ||Ihttps://m.edsoo.ru/7t4



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24

KonnuaecTBo wacoB

DIIeKTPOHHBIC

Ne Tema ypoka Beero || Kontponshet || [paktideckue pabotst || AaT2 Hpposbie
/o e paGoThI n3ydeHwus1|| oOpa3oBaTebHbIC
pecypcsl
L H [Lea24
85 |Urenue I’pa(i)EIKOB peasbHBIX 1 13.04.24
3aBUCUMOCTEH
86 ||lonsitue pyHKIIMU 1 bubnmnorexa [JOK
16.04.24 ||https://m.edsoo.ru/7f4
1ef06
|87 HFpa(bI/IK ¢byHKINHU 1 H 18.04.24 ‘
88 ||CroiicTBa hyHKIHIT 1 Bubnnoreka [IOK
20.04.24 ||https://m.edsoo.ru/7f4
11078
89 ||CroiicTBa hyHKITHIT 1 Bubnmnorexa [JOK
23.04.24 ||https://m.edsoo.ru/7f4
1flfe
90 |JIuneiinas GyHKIHS 1 Bubnmnoreka [JOK
25.04.24 ||https://m.edsoo.ru/7f4
27282
91 ||JIuneiiHas GyHKIHS 1 Bubnunoreka [IOK
27.04.24 ||https://m.edsoo.ru/7f4
27412
92 |[[Toctpoenue rpaduka 1 Bubnunoreka [IOK
TUHEHHON QYHKIIH 30.04.24 | https://m.edsoo.ru/714
26dle
93 HOCT?OCI;II/IC rpaduka 1 02.05.24
JTUHEHHON QYHKIUH
94 |[KonTpoiabHasi padoTa 1mo 1 1
Teme ""Koopaunatel u 04.05.24
rpapukn. @yHkuuu'
95 |l'padux pynxmm y =[X| 1 Bubmmorexa [IOK
07.05.24 ||https://m.edsoo.ru/7f4
1f50a
96 |['padux PpyHxmn y =[X| 1 Bubmmorexa [IOK
11.05.24 ||https://m.edsoo.ru/7f4
1f50a
97 ||[loBTOpEHHE OCHOBHBIX 1 Bubnnoreka [IOK
MOHSITHH U METOJOB Kypca 7 14.05.24 ||https://m.edsoo.ru/7f4
Kjacca, 0000IeHIe 3HAHU 29c6e
98 |[MToroBasi KOHTPOJIbLHAS 1 16.05.24
padora
99 ||[ToBTOpEHHE OCHOBHBIX Bubnunoreka [IOK
MOHATHI U METOJIOB Kypca 7 18.05.24 | https://m.edsoo.ru/714
Kjacca, 0000IeHre 3HAHU 29132
100 ||[ToBTOpEHHE OCHOBHBIX 1 Bubnroreka [IOK
MOHATHI U METOJIOB Kypca 7 21.05.24 ||https://m.edsoo.ru/7t4
Kjacca, 0000IeHIe 3HAHHUI 2a27a
101 |[IToBTOpEHHE OCHOBHBIX 1 Bubmumorexa [IOK
MOHATHI U METOJIOB Kypca 7 23.05.24 ||https://m.edsoo.ru/7t4
Kjacca, 0000IeHIe 3HAHHUI 2a0e0



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a0e0

KoJiuecTBo 4acos | DJIEKTPOHHBIE
Ne Tema ypoka Beero || Kontponshet || [paktideckue pabotst || AaT2 Hpposbie
n/n e paBoTEL u3ydeHus|| 0oOpa3oBaTebHBIE
pecypchl
102 ||BIIP 1 125.05.24 |
OBIIEE KOJIMYECTBO 102 5 0
YACOB IIO TTPOTPAMME




YYEBHO-METO/JIUYECKOE OBECIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» Anre6pa, 8 knacce/ Komsirua FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue, AxnnonepHoe

obmmectBo «M3natenscTBO «IIpocBemienne

METOJUYECKHUE MATEPHUAJIBI 1JI1 YUYUTEJIA

JI.W.3BaBuy, JI.B.Ky3nenona, C.b.CyBopoBa. JlugakTnueckue MaTepuabl 1o ainreope mis 8
kiacca. — Mocksa, «IIpocsemenue», 2011 r. Anbxosa 3.H. [IpoBepounbie paboThI ¢ 3IeMEHTaMu
TecTupoBaHus 1o anredpe. 8 kinacc. — Capatos: «JIuneit», 2011 r. KM Anrebpa. 8 kiacc/
coct.J.U.MaprteimoBa. — Mocksa: BAKO, 2012 r. Anre6pa. 8 kiacc. 3agauHuK JUIsl ydauuxcs
o0meodpazoBarenbHbIX yupexaenuit/ [ A.I.Mopakosuy u ap.]; nmox pea. A.I'.Mopakosuya. — 11
U3, gon. — M.: Muemo3suna, 2010. Kuaura ans yuurens. M3yuenue anredpst B 7-9 kinaccax/

FO.M.Komsirun, FO.B.Cunopos, M.B.TkauéBa u np. — M.: [Ipocsemenue, 2008.
MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
bu6nmmoreka [IOK
Caitt «CJAM T'HA»
Caittr «UZTEST»
Caiitr ®UTTA
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