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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIsieTCs OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYMBAET U3yUYECHUE IPYTUX JUCLHUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHWTAPHOTO IUKIOB, €€ OCBOGHHE HEOOXOAMMO JIs
IPOJIOJIKEHHUSI 00pa30BaHuUs U B MMOBCEIHEBHOM *KU3HU. PazButre y o0ydarommxcs
HAay4YHbIX TPEJCTaBICHUN O MPOUCXOXKACHUM U CYIIHOCTU aireOpandyecKux
abcTpakimii, cnoco0e OTpaKeHUs MaTEMATUYECKON HayKOM SBJICHHUI U MPOLIECCOB
B NIPHUPOJIE W OOIIECTBE, PO MATEMATHYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
¥ KayeCTB MBIILICHUS, HEOOXOMUMBIX JJIs aJanTalii B COBPEMEHHOM ITH(DPOBOM
oOmecTBe. M3ydyenue anreOpbl oOecreuyMBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTU, TPeOyeT KPUTHUUYHOCTH MBIITUICHHUSI,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JEHCTBUS M BBIBOJIBI,
bopmynupoBath yTBepxkAcHUS. OCBOEHUE Kypca alireOpbl 00ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHHU OOYYalolMXCs: OHM MCHOJB3YIOT JI€AyKTUBHBIE U
WHYKTUBHBIE PAacCyXIeHUs, 0000IIeHNe U KOHKPETU3AINI0, aOCTparupoBaHue M
aHanoruto. OOydeHue  anreOpe  mpeamoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOATENBHON JAESATENIbHOCTH 00yYaloluXcsi, MO3TOMY CaMOCTOSATEIbHOE
pelIeHue 3a1a4 ABJIAETCS pealnu3alnuen 1esTeIbHOCTHOIO MPUHIUIIA O0yUYEHHUS.

Pabouast mporpamma 1o anredpe ays oOydaromuxcs ¢ THP ocHoBeiBaeTcs
Ha DOIT OOO, ogHako MpU 3TOM YUHUTHIBAKOTCS T€ HEAOCTATKUA PEUYEBOr0 H
HEPEUYEBOr0 Pa3BHUTHsI, KOTOPHIE HOCAT COYETAHHBIM WM BTOPUYHBIA XapakTep.
HeoOxoauMocTh TpPUMEHEHHS CHEIUaIbHBIX METOAOB M TIPHUEMOB OOYyYCHUS
MaTreMaTuke OOYyCIIOBJIEHO, B YaCTHOCTH, IMpoOieMaMu HechOPMUPOBAHHOCTH
NPOCTPAHCTBEHHBIX M KBA3UIPOCTPAHCTBEHHBIX OTHOIICHHWM, B pAlE CIy4acB
HAIMYUEM  JUCKAIBKYJIMUYECKUX  PAaCCTPOMCTB, HEAOCTATOYHBIM  yPOBHEM
c(OPMHPOBAHHOCTH CIOBECHO-IOTMYECKOIO MBIIUIEHUS, MPOOJeMaMU yCBOCHHUS
a0CTpakTHOW  JIEKCHKW  (HampuMmep,  MaTeMaTH4YeCKOW  TEPMHHOJIOTHH).
MaremaTuyeckass  J€ATENBbHOCTh  CIIOCOOCTBYET  Pa3BUTHIO  HaIJISIHO-
JNEHUCTBEHHOTO,  HArJISAHO-00pa3HOro,  BEepOANbHO-JIOTMYECKOTO  MBILUICHUS
oOyuaromuxcs ¢ THP. Ona maer BO3MOXHOCTH CPOPMUPOBATH U 3aKPEMHTh
aOCTpaKTHBIC, OTBJICUCHHBIC, OOOOIIAIOIIME ITOHATHS, CIOCOOCTBYET Pa3BUTHIO
NPOLIECCOB CHMMBOJIM3AIlMU, HABBIKA MOHUMaHUS WH(OpMAaIuu, MpeicTaBICHHON
pa3HbIMU crioco0aMu (TEKCT 3a/1auu, GOpMyIUpPOBKa MpaBUiia, TAOJIUILIbI, AITOPUTM
JNEUCTBUI U T.M.), (POPMHUPOBAHUIO MATEMATUUECKON JIEKCUKH, MOHUMAHHUIO U
YIOOTPEOJICHUIO  CIIOKHBIX  JIOTUKO-TPAMMATHYECKUX KOHCTPYKIIUN, CBSI3HOU
YCTHOW U MUCbMEHHOU peuu (MOPOKICHHUE CBSI3aHHOTO YYEOHOTO BBICKA3BIBAHHUS C



UCIIOJIb30BAaHUEM MAaTE€MaTHYEeCKMX TEPMUHOB W TMOHATHI), oOecreunBaer
OpOoPUIAKTUKY JUCKAIBKYJIMH. YPOKU anredOpbl pa3BUBAIOT HAOJIONATENbHOCTD,
BOOOpaKEHUE, TBOPUYECKYIO AKTHBHOCTh, OOYYarOT MpHUEMaM CaMOCTOSTEIbHOMN
paboThI, CIOCOOCTBYIOT (POPMUPOBAHUIO HABBIKOB CAMOKOHTPOJIA.

B crpykType mporpammbl y4eOHOro Kypca «Ainredbpa» i OCHOBHOTO
oOmiero 0opa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOAMYECKHE
JuHUM: «Hucna v BBIUKCIEHUSN», «ANreOpandeckue BhIPAKEHUS», «YPaBHEHUS U
HEepaBeHCTBa», «DyHkuum». Kaxngas U3 3THX COJlepkKaTeIbHO-METOANYECKUX
JUHUYN pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUYEHUsSI Kypca, B3aUMOJICUCTBYS C
IpPYIrUMH €ro JHHHSAMU. B Xoje u3ydeHuss ydeOHOro Kypca OO0ydaromumcs
MPUXOIUTCS JOTUYECKU PACCYKJaTh, HUCIOJIb30BAaTh TEOPETHUKO-MHOXKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B TporpamMmy y4eOHOro Kypca «Anrebpay» BKIIOUYEHBI
HEKOTOpPBhIE OCHOBBI JIOTMKH, MPEACTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTU4eCKOro o0pa3oBaHUsl U CIOCOOCTBYIOIIUE OBJIAJACHUIO O0YyYaIOIIUMUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMaTthyeckoro s3blka. CoaepkarenpHON |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «AmnreOpa» SBISIETCA €ro
UHTETPUPOBAHHBIN XapaKTep.

Copepxanne auHUM «Yuclia W BBIYMCICHUA» CIYXUT OCHOBOM MJid
JaIbHEMIIIEr0o U3y4YeHUss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyYarolIUXCs
JIOTUYECKOTO MBINUICHUS, POPMUPOBAHUIO YMEHHS MOJIH30BATHCA AITOPUTMAMHU, a
TaK)Xe MPUOOPETEHUIO NMPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCEITHEBHOM
*KU3HU. PazBUTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
CBA3aHO C pALMOHAJIBHBIMM M HUPPALUOHAIBHBIMH YHCIAMHU, (HOPMUPOBAHHEM
MPEJICTAaBJACHUN O JIEMCTBUTEILHOM 4YHCJIE. 3aBEpIICHHE OCBOCHMS YHCIOBOM
JIMHUU OTHECEHO K CpeAHeMY 0011eMy 00pa30BaHHUIO.

Conepxanue IByX anreOpandeckux JUHUN — « AreOpandeckue BhIPaKEHUS»
U «YpaBHEHHs] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOyHarOLIUXCS
MaTeMaTUYEeCKOro armapara, HeOOXOAMMOTO IS PEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M IPAKTUKO-OPUEHTHPOBAHHBIX 3aaady. Ha yposHe
OCHOBHOI0 00miero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHANIBHBIX BbIpaXKEHUI. AnreOpa AEeMOHCTPUPYET 3HAUYEHUE MATEMATUKH KaK
A3bIKa JJIA TIOCTPOCHHSI MaTEMaTHYECKUX MOJIENEH, OINHUCAaHHUS MPOLECCOB U
ABJICHUM peanbHOrO0 Mupa. B 3agaun oOydeHus anreOpe BXOISAT TaKKe
JanbHelllee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUS, HEOO0XOJUMOro, B
YaCTHOCTH, JJII OCBOECHMS Kypca HUH(GOpPMATHKW, M OBJAJCHUE HaBbIKAMU
JeNyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanrne cUMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUSI, CHOCOOHOCTEH K MaTEMaTUYECKOMY TBOPYECTBY.



Conepxanue (pyHKIHMOHANBHO-TpapUUIECKON JTUHUY HAIeJIEHO Ha MOJy4YeHHUe
oOy4JaronIMMHCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJENH
JUISL OIIMCaHUsl U UCCIEI0BAHMS Pa3HOOOPa3HbIX MPOLIECCOB U SIBICHUI B IPUPOIE
u obmecrBe. M3yueHue marepuana CrnocoOCTBYET pPAa3BUTHIO y OOyYarolIUXCs
YMEHHMsI UCTIOIb30BaTh Pa3IMYHbIE BbIpAa3UTEIbHbIE CPEICTBA A3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMUpPOBaHHE
MPEJICTABICHUNA O POJIM MATEMATUKH B PA3BUTUN ITUBUIIM3AINH U KYJIbTYPBHI.

CornacHo yueOHOMYy IIaHy B 7-9 Kkjaccax wu3yuaercs y4deOHbBIM Kypce
«AnreOpa», KOTOPBIA BKIIOYACT CIEAYIOLIUME OCHOBHBIE pa3feibl COACPIKAHMS:
«Yucna u BBIUKCICHUS», «ANTeOpandecKkue BBIPAKEHUS», «YPaBHEHUS W
HEpaBEHCTBA», «DYHKIIMM.

Ha uzyuenne yueOHoro kypca «Anredpa» oroaurca 306 dyacoB: B 7 Kiiacce
— 102 yaca (3 yaca B Hegento), B 8 kinacce — 102 yaca (3 vaca B Henmelnwo), B 9
kiacce — 102 gaca (3 yaca B HefIeIiO).

COAEPKAHUE OBYUEHUA
7 KIIACC

Yucna v BIYMCICHUA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIEC, MEPEXO0] OT OAHOW (QOPMBI 3aMHCH
npobeit k apyrou. I[loHsTMe palMOHANBHOTO YHCIA, 3alicCh, CpaBHEHUE,
yOOpSAOYMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernyeckue JEHCTBUS ¢
paluMOHAIBHBIMU 4YucIamMu. Pemenue 3anad U3 peaJlbHOM NMPAaKTUKU HA 4acTH, Ha
IpoOHu.

Crenenb ¢ HaTypaJdbHBIM IIOKa3aTeJeM: OIMpeielieHue, Ipeodpa3oBaHue
BBIPQXECHUI HAa OCHOBE OIpEJIETCHUs, 3aUCh 00IbIINUX yucel. [IpoLeHTsl, 3anuch
IPOLIEHTOB B BUJIE ApoOU U ApoOu B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/lauM HA
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaJIbHON ITPAKTHKHU.

IIpumMeneHne TPU3HAKOB  JCIMMOCTH, PA3JIOKEHHE HAa  MHOKUTEIN
HaTypaJbHbIX YHUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4ucie Impsmas W oOpaTHas
MIPONIOPLIHOHAIIBHOCTH.

AuredOpandecKue BhIPpaKeHUA

IIepemeHHbBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C MIEPEMEHHOM. JlomycTuMBbIe
3HAa4YEHU NepeMeHHbIX. [IpencraBnenne 3aBUCMMOCTH MEXAY BEIMYMHAMU B BUJIEC
dbopmynsl. Beruucnenus no popmynam. [IpeodbpasoBanne OYKBEHHBIX BbIpaKEHUH,
TOXX/IECTBEHHO pAaBHbIE BBIPAKEHMs, MpaBWia MpeoOpa3oBaHHUsI CyMM U
MPOU3BENICHUH, paBUiIa PACKPBITUS CKOOOK M MPUBEIECHUS MOJOOHBIX CllaraeéMblX.

CBONiCTBA CTENEHH C HATYyPAJIBHBIM II0KA3aTEJIEM.



Onnowiensl U MHOTOWIEHBL. CTenenb MHOrousieHa. Cl0KeHUe, BBIYUTaHUE,
YMHOXEHUE MHOTrO4YJ€HOB. DOpMyJIbl COKpAlIEHHOTO YMHOXEHUS: KBaJpaT
CyMMBl M KBaApar pa3HocTH. PopMmysia pa3HOCTH KBajaparToB. PasznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHUSA, IMpaBuja MpeoOpa3oBaHUsl ypaBHEHHUS,
PaBHOCUJIBHOCTb YPABHEHUM.

JIuHeiiHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIO KOPHEN JMHEUHOTO
YpaBHEHHUS, pEIICHHE JIMHEHMHBIX ypaBHeHH. CocTaBiI€HHWE YpaBHEHHH MO
YCJIOBHIO 3a7aui. Pernenue TeKCTOBBIX 3a4a4 ¢ MOMOIIBI0 YPaBHEHUH.

JIuneitHoe ypaBHEHUE C IBYMs MEpPEMEHHBIMU U ero rpaduk. Cucrema aByX
JVHEWHBIX YPAaBHEHHMM C AByMs IIEpEMEHHBIMU. PelieHue cucrem ypaBHEHUU
crocoboM MoAcTaHOBKU. llpuMepsl pemieHus TEKCTOBBIX 3a/ad € TOMOIIBIO
CUCTEM YpaBHEHMUII.

DyHKUNHA

Koopaunara Touku Ha npssmout. UnuciioBsle NpOMeEKYyTKH. PaccTosiaue mexny
JBYMSI TOYKAMU KOOPJAUHATHOM MPAMOM.

[IpsimoyrosibHast cuctema koopauHat, ocu Ox u Oy. AlGcuucca U opJuHaTa
TOYKHU Ha KOOPJIMHATHOM 1iockocTu. [IpumMepsl rpadukoB, 3aaHHBIX (OpMyJIaMU.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. [lonarne Qynkuuu. ['padux
¢bynkuuu. CoiictBa hyukuuii. JIunelinas gynxius, e€ rpadux. ['padux dyakmm
y = |x|. I'padmueckoe pemieHue IMHEHHBIX YpaBHEHUW M CHCTEM JIMHEHHBIX
YpPaBHEHHUM.

8 KUIACC

Yucna v BIYMCICHUA

KBanparueiii kopeHb u3 uucia. [loHsTue 00 uUppaUMOHAIBLHOM YUCIIE.
JecsaTuuHble NpUOIMKEHUST UPPaLMOHANIbHBIX uncen. CBONCTBa apu(pMETHUECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPeoOpa30BaHUIO YMCIIOBBIX BbIPAKEHUI
Y BBIUHMCIIEHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

CrerneHb ¢ LenabIM MOKa3aTeneM U e€ cporicTBa. CTaHAapTHAS 3alKUCh YHACIA.

AuredOpanvecKue BhIPaKeHUA

KBagpaTHpiii  TpE€xwieH, pa3loKEHHE KBAaJpaTHOIO TPEXWIECHA HA
MHOKHTEJIH.

AnreOpanveckass ApoOb. (OCHOBHOE CBOMCTBO anredpandeckoil Japoowu.
CnoxeHue, BbIYMTAHUE, YMHOXKEHHUE, JejleHue anrebpanueckux JapooOeit.
PanvonanbsHbie BhIpaXKeHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA



KBagpatHoe ypaBHeHue, (opmylia KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHUN, CBOASIIMXCA K JUHEUHBIM U KBAJPATHBIM.
[Ipocreiimue ApoOHO-paliOHATbHBIE YPAaBHEHUSI.

I'paduueckas uHTEepnpeTanusi ypaBHEHUN C ABYMs MEPEMEHHBIMU U CUCTEM
JVUHEWHBIX YPAaBHEHHW C JBYMsS IepeMeHHbIMM. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPAaBHEHUU C JIByMs IEPEMEHHBIMU.

Periennie TEKCTOBBIX 3a/1au anredpandyeckuM CrocoooMm.

HuciioBble HEPABEHCTBA M UX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOU.
CucTembl JINHENHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DOyHKUNHA

[Tonsitue Qynkmuu. OOnacTh oOmpeneNeHus W MHOXECTBO 3HAUYCHUM
¢bynkuun. CiocoObl 3a1anus QyHKITUH.

I'padpux dysaxkumn. Urenne cBoiictB dyHKuuu mo e€ rpaduxy. [Ipumeps
rpaduKoB GYHKIHA, OTPAKAIOIMINUX PEATLHBIE TPOIECCHI.

OYHKIMYM, OIHUCHIBAIOUIME TPSAMYIO M OOpaTHYH MPONOPLHOHAIBLHbBIC
3aBHCUMOCTH, UX rpaduku. OyHkumn y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pelIEHUE YPAaBHEHUM U CUCTEM YPABHECHUU.

9 KIIACC

Yucaa v BIYMCICHUA

PannonanbHbie 4Kclia, UppalMoOHANIbHbIE YHCIAa, KOHEUYHbIE U OECKOHEUYHbBIE
JeCATUYHbIE ApoOu. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, JEHCTBUTEIBHBIC YUCTIA
Kak OECKOHEUHBIC JIEeCATUYHBIC ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHEC
MEXKY MHOKECTBOM JIEMCTBUTEIBHBIX YMCEII U KOOPJIMHATHOM TIPSIMOU.

CpaBHeHHME JIECTBUTENIbHBIX UHCEN, apupMETHYeCKue JeHCTBUA C
JNEUCTBUTEIIbHBIMU YHCIIAMU.

Pa3mepsl OOBEKTOB OKPYXKAIOMIETO MHpPA, JUIUTEIBHOCTH IIPOIIECCOB B
OKPYXKarIIEM MUDE.

[Tpubnuxénnoe 3HaYeHHE BEIIMYMHBI, TOYHOCTh MpUOIKeHus. OKpyrieHue
yucell. [Ipuknika v oueHka pe3yabTaToB BEIYUCICHUM.

YpaBHEHUA U HEPABEHCTBA

JIuneitHoe ypaBHeHuUe. PenieHrne ypaBHEHUH, CBOISAIIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PenieHrne ypaBHEHUMN, CBOASIIMXCS K KBaJpPAaTHBIM.
buksanparHoe ypaBHeHue. [IpuMepsl pelienus ypaBHEHUN TPETbEU U 4ETBEPTOM
CTEIIEHEN Pa3JI0KEHUEM HA MHOKUTENU.

Pemenue npoOHO-paliMOHAIBHBIX ypaBHEHUU. PelieHne TeKCTOBBIX 3ajad
anredpanyeckuM METOJIOM.



VYpaBHeHHE ¢ JABYMs MEPEMEHHbIMHU M ero rpaduk. Pemenue cucrem aByx
JIMHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU. Perienue cucrem AByX ypaBHEHUH,
OJIHO U3 KOTOpPBIX JHUHEIHOE, a Jpyroe — BTOpOM creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHH C IBYMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7au aNreOpandeckium CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre nMHENMHBIX HEPABEHCTB C OJHOW mHepeMeHHOH. Pemienue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBajpaTHble HEpaBEeHCTBA.
['paduyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMU.

DyHKUNHA

KBagpartnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaboina, KoopauHATHI
BEPILLIMHBI 1apadoJIbl, OCb CHMMETPHUH 11apadoIbl.

I'paduxu PyHkmmit: vy =kx, y=kx + b, y=k/x, y =x3, y = Vx, y = |x| , u ux
CBONCTBA.

Yuci0BbIE NOCIEI0BATEILHOCTH U IPOrPecCUm

[loHsiTHE YMCTIOBOM IMOCIIENOBATEIBHOCTH. 3aJaHHE IOCJIEI0BATEIbHOCTH
pEKyppeHTHOU hopmMyIioi u (hopmyIToit n-ro dieHa.

Apudmernueckas U reoMerpuueckas mnporpeccuu. @opMmyssl n-ro ujieHa
apu(PMETUIECKON 1 T€OMETPUUECKON MTPOrPECCUil, CYMMBI IEPBBIX # YJIEHOB.

N300paxkeHne WIEHOB apU(PMETHUYECKOM W TeOMETPHUYECKOW MPOrpeccHii
TOYKaMH Ha KOOPAWHATHOM IIJIOCKOCTH. JIMHEWHBIN M DKCIIOHEHIUMAJIBHBIM POCT.
Ci1oHBIE IPOLIEHTBHI.

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

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE Ppe3yabTaThl OCBOCHHS MPOrpaMMbl  ydeOHOTO Kypca
«Auredpa» XapaKkTepu3yrTCs:

1) naTpuoTHYEeCKOe BOCTIMTAHHUE:

[IPOSIBJICHUEM HMHTEpEca K MPOLUIOMY M HACTOSLIEMY POCCUHUCKOU
MAaT€MAaTUKHA, [IEHHOCTHbIM  OTHOIICHUEM K  JOCTHKEHUAM  POCCUHUCKHUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMaTUYECKOM WIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTIKEHUN B IPYTUX HAyKaX W MPUKIAAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIINTAHME:



TOTOBHOCTBIO K BBITIOJHEHHUIO 0053aHHOCTEN IpaXk/IaHWHA U pean3ally ero
npaB, NPEICTaBICHHEM O MaTEeMaTHYECKUX OCHOBaX ()yHKIMOHUPOBAHMS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYP IPaKJaHCKOro 00IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYXACHHUIO 3TUYECKHUX MPOOJIEM, CBA3AHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUII HAyKH, OCO3HAHHEM Ba)KHOCTH
MOpPaJIbHO-3TUYECKUX NMPUHIIUIIOB B JEATEIHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PpEIIEHWU MPAKTUYECKUX 3a/1ad
MaTeMaTU4YeCKOM HalpaBIEHHOCTH, OCO3HAHWEM BAaXXKHOCTH MaTeMaTH4ECKOIro
o0Opa3oBaHMsI Ha NPOTSHDKEHUM BCEH JKHU3HM JUIs YCHEIIHOM MpodeccHoHaTbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHJUBUYyAIBHON TPAEKTOPUH O0pa30BaHUs U KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHWH, pacCyXICHWUH, YMEHUIO BUACTH
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTalueld B [JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHs YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHUMAHUEM MaTeMaTHYeCKONl HayKd Kak cdepbl UeIOBEUYECKOi
JESITEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYMMOCTHU JJIS Pa3BUTHUS LIMBHIN3ALINY,
OBJIAJICHUEM SI3bIKOM MaTE€MAaTUKH U MAaT€MaTU4YECKOW KYJIbTYypOM Kak CpPeACTBOM
MO3HAHUA MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NESATENbHOCTH;

6) ¢usnueckoe BocmuTaHue, GopMHpPOBAHME KYJIbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ar0NOJIyYHUs:

TOTOBHOCTBIO NPHMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOEIrO
3I0pPOBBS,  BEIEHUS  3J0pOBOro  obOpaza kM3HM  (30pOBOE  IHTAHUE,
cOamaHCUpPOBAaHHBIM PEXUM 3aHATUM W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTbH), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTr'O )K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0THYeCKOE BOCTIUTAHME:

OpUEHTAllMEN HA MPUMEHEHHE MAaTeMaTHUYECKUX 3HAHUM JJIs pelieHus 3a1ad
B 00JIaCTH COXPaHHOCTH OKpY>KAIOIIeH cpefpl, IIaHUPOBAHUS TOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJIEICTBHM IJIsi OKpPYXaloLleld Cpenbl, OCO3HAHHEM
r7100aJIbHOTO XapaKTepa 3KOJOTHUYECKUX MPOOJIeM U MyTel UX peleHus;

8) ajanTanus K M3MEHSAOIMMCS YCJOBHUSIM COLMAJIBLHON M NPHPOIHOI
cpeabl:



TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSX HEONPEAECIEHHOCTH, IMOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUUTbCA y JAPYTUX JIOAeH, MpuoOpeTaTh B COBMECTHOM AESITEeIbHOCTH
HOBBIE 3HAHUS1, HABBIKA U KOMIIETEHIIUH U3 OIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (POPMHUPOBAHMM HOBBIX 3HAHUW, B TOM YHCIE
(bopMyIIMpOBaTh UJIEU, IOHATHUS, TUIIOTE3bI 00 0OBEKTAX U ABJICHUSIX, B TOM UHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIOD  CHUTYyallMiO, BOCHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATh
MPUHUMAEMble pEIICHUs U ACUCTBUS, (OPMYIHMpPOBAaTH M OLEHUBATH PHUCKU H
MOCJIEICTBUSA, (POPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIBTATbBI
Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHbIE yYeOHbIE 1eCTBUA

ba3oBble Jloruueckue AeMcTBUS:

* BBISABJIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTeMaTHYECKUX
00OBEKTOB, TOHATHMN, OTHOIICHHH MEXIy MOHATHUAMH, (HOPMYIHPOBATH
ONpEACICHUs] TOHATHM, YCTAHABIMBATh CYILIECTBCHHBIM  IPU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHWS W CPaBHEHUS, KPUTEPUH
MPOBOAUMOTO aHAJIN3a;

e BOCIpPUHHUMATh, (QopMyauUpoBaTh M  IPeoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEpJUTEIbHbIE U OTpHULIATENIbHBIC, €JUHUYHBIC, YacTHbIe W oOIIue,
YCJIOBHBIE;

* BBIABIATH  MaTEMaTUYECKHE  3aKOHOMEPHOCTHU,  B3aWMOCBS3U U
npoTuBopeursi B ¢dakTax, JTaHHBIX, HAOMIOJACHUSAX U YTBEPKICHUSX,
npeajgaraTb  KpUTEpUHM  JJIi  BBIABJICHHUS ~ 3aKOHOMEPHOCTEM M
IIPOTUBOPEYN;

e JIeNIaTh BBIBOJBI C HCIMOJIb30BAaHWEM 3aKOHOB JIOTUKU, ACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

e pa30upaTh JOKa3aTEIHCTBA MATEMATUUYECKUX YTBEPKIACHUN (TIPSIMBIE U OT
MPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEIbHO HECJIOKHBIE J10KAa3aTelIbCTBA
MaTreMaTH4YeCKnX (PaKkToB, BBICTpaWBaTh AaPTyMEHTAIUIO, IIPUBOJIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC PACCYK/ICHHUS;

e BbBIOMpaTh cHoco0 pelieHus y4eOHOW 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMPATh HaWOOJIEe MOAXOMAIMUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKkyue 1eMCTBUA:



MCITIOJI30BaTh BOMPOCHI KaK MCCIIENOBATEILCKUM MHCTPYMEHT MO3HAHMS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTUBOpEUYUE, MpolIemy,
CaMOCTOSITENTFHO YCTaHABIMBaTh HCKOMOE M JaHHOE, (OPMHUPOBATH
TUTIOTE3Y, apTYMEHTHPOBATh CBOIO MTO3UINI0, MHCHHE,

MPOBOJUTh IO CAMOCTOSITEIHHO COCTABIICHHOMY IUJIaHY HECJIOXKHBIH
OKCIIEPUMEHT,  HEOOJIbIIOE  HKCCIEAOBAHME MO  YCTAHOBIICHHUIO
OCOOCHHOCTEM MaTeMaTHYEeCKOTO OOBEKTa, 3aBHUCHUMOCTEHi OOBEKTOB
MEXKTy COOO0M;

CaMOCTOATETHLHO (POPMYIHPOBATH 0OOOIIEHUS 1 BBIBOJIBI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOJIOEHHUs, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHI;

MIPOTHO3WUPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAK)KE BBIIBUTATH
MIPETOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMALUHU, JaHHBIX,
HEO0OXOAMMBIX IS PELICHUS 3aauH;

BbIOMpaTh, aHAJIW3UPOBaTh, CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH
MH(GOPMALMIO Pa3IMYHBIX BUAOB U (OPM IPEICTABICHHUS;

BBIOMpATh (opMy TMpeACTaBiICHHS HWHOOpPMAMU W WUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXE€MaMHM, JAuarpaMMaMH, WHOW Tpadukod H HuX
KOMOMHAIIMSIMU;

OLIEHUBATh HaAEKHOCTh HH(OPMALMU O KPUTEPUAM, HPETIOKEHHBIM
YUHUTENEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHl)Ie YHuUBEpPCAJIbHLIC y‘leﬁﬂble HeﬁCTBHH:

BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKIACHHS B COOTBETCTBHH C
YCJIOBHUSIMHU U LEJIIMH OOIIEHMS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M MHCbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 33/1a4l, KOMMEHTUPOBATH MMOJTYYEHHBIN pe3yJbTaT;

B X0JIe OOCYKJI€HH 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOIeMBbl, perraeMoi 3aJjaun, BHICKa3bIBaTh UJICH, HAIICIICHHbBIE HA IMOUCK
pElICHMs, COIMOCTAaBIATh CBOM CYXXIEHUS C CYXKICHUAMH JIPYTUX
YYACTHHKOB JUanora, OOHapy>KMBaTh Pa3IMuM€ U CXOJICTBO IMO3WIIHHA, B
KOPpEKTHOH popme popMyIupoBaTh pa3HOIIACUs, CBOU BO3PAXKEHUS;
MPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3a7a4d,  OKCIEPUMEHTAa,
UCCJEIOBAHMS,  IPOEKTa,  CaMOCTOSATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUSA C YUETOM 3aJ1ay MPE3CHTAIMU U OCOOCHHOCTEN ay IUTOPUU;
NIOHMMAaTh W HWCIOJb30BaTh  IpPEUMyIIEeCTBA  KOMaHIHOM  H
WHIUBUIYaIbHOM pabOThl TPH pEHIeHUH YYEeOHBIX MaTeMaTHYeCKUX
3azay;



MPUHUMATH 1€JIb COBMECTHOU JEATEIHHOCTH, TJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOH paboThl, pachpeneNisaTh BHABI padOT, JOrOBapUBATHCS,
00Cy>KaTh TPOIIECC U Pe3yabTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TPYyNMoOBbIX (opmax pabotel (oOCyXneHus, oOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBI W JApPYTHE), BBIMOJIHATH CBOK 4YacTh
pabOThI M KOOPIUHUPOBATH CBOM JICUCTBHS C APYTHMH YeHAMU KOMAaH/IbI,
OIICHWBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIe JeiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISAThH IUJIaH, aJICOPUTM pELISHUs 3aAauu (WU ero
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ YU4ETOM HMEIOIIMXCS PECypCcOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BAapUAHTHI pEeUIEHUN ¢ Y4ETOM HOBOW MH(OpMAIUu.

CaMOKOHTpOJII), 3MOHI/IOHaJIbHLII71 HHTEJJICKT.

BIIAJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yibpTaTa peluieHus MaTEMaTUIEeCKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOATENIbCTB, HAlICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBHUE PE3yJIbTaTa ACATEIbHOCTH IOCTABJIECHHOU LEIH
U YCIIOBUSIM, OOBSICHIATh MPUUUHBI JOCTIKECHUS WM HEIOCTUKEHUS LIEIIH,
HaxOJUTh OIKOKY, 1aBaTh OIIEHKY NPUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJNYYHUT CIIETYIOIIHE
peIMEeTHBIC Pe3yIbTaThI:

Yuciia 1 BLIYHCIEHUS

BoemonHsaTh, coderas ycTHble U NUCbMEHHBbIE NPUEMBI, apuUpMeTHUECKue
JEUCTBUS C PAllMOHATLHBIMU YUCIIAMU.

Haxoauth 3Ha4YeHHS YHWCIOBBIX BBIPAKEHWH, NMPHUMEHATH pPa3HOOOpa3HBIE
CHOcO0bI U MPUEMBI BBIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAKEHUH, COAEPIKAIIUX
OOBIKHOBEHHBIE U JIECTHUUHBIE TPOOH.

[lepexomuTh OT 0AHON (HOPMBI 3aMKMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JECATUYHYIO JpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATUYHYIO, B
JaCTHOCTU B OECKOHEUYHYIO JACCSITHYHYIO IPOOB).

CpaBHUBaTh ¥ yHOPSAA0YMBATh pallMOHAILHBIEC YUCIIA.

OKpyTasiTh YKCIIa.



BpInoNHATE TPUKUAKY U OLIEHKY PE3yJibTaTa BBIYMCICHUM, OLICHKY 3HAYCHUH
YUCJIOBBIX BBIPAXKCHUU. BBINONHATE NEUCTBUSA CO CTENEHSAMU C HATYPAIbHBIMU
MTOKA3aTEISIMH.

IIppuMeHsaTP  NpU3HAKU ~ ACIMMOCTH,  Pa3j0KEHWE HAa  MHOKHUTEIH
HATYpaJIbHBIX YHCEIL.

Pemare npakTUKO-OPUEHTUPOBAHHBIE 3aJ1a4d, CBSI3aHHBIE C OTHOLICHUEM
BEJINYMH, MNPONOPLHOHAIBHOCTBIO BEJIMYHH, IPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEUICHMs 3a7a4 ¢ YYETOM OTPaHWYEHUN, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX OOBEKTOB.

AJsireOpanyeckue BbIPasKeHUs

Hcnonb3oBaTh anreOpandyeckyt0 TEPMUHOJIOTHI0O U CUMBOJIMKY, TPUMEHSThH
e€ B IIpoLecce OCBOEHUS yUeOHOro MaTepuarna.

Haxonute 3HadeHUs: OyKBEHHBIX BBIPAKEHHM TPH 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BoimonHaTh  mpeoOpa3oBaHUs  LEIOrO0  BBIPAXEHUS B MHOIOWIEH
MIPUBEIECHUEM NTOIOOHBIX CIIATa€MbIX, PACKPBITHEM CKOOOK.

BpIMONHATE yMHOXKEHHE OJHOWIEHA HA MHOIOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, TPUMEHSATH (hOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCylIeCTBIATh Pa3J0)KEHUE MHOTOWICHOB HA MHOMHTEIH C ITOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXMTENS, TPYNIUPOBKU  CJIAraeéMbIX,
NpUMEHEHHUs1 HOPMYIT COKPAILIEHHOTO YMHOKEHUSI.

[IpumensTh npeodpa3oBaHKsi MHOTOWICHOB JIJIsl PEIICHUS Pa3jIuvHbIX 3a]ad
13 MaTEMATHKHU, CMEKHBIX IIPEAMETOB, U3 PEATIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATypaJIbHBIMU IMOKA3aTEISIMU IS
peoOpa3oBaHUsl BEIPAKCHHUH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OIHOM IEPEMEHHOW, NPUMEHss IPaBUIIA
IIEpeXo/1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsATs, sABisieTCs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyecKkre METO/IbI TP PEIICHUU JTMHEWHBIX YPABHEHUM U UX
CUCTEM.

[lonOupaTe npuMepsl Map 4YUCEN, SBISAIOIIMUXCA PELIEHUEM JIMHEHHOIro
YPaBHEHMUS C ABYyMs IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK IJTUHEHHOTO YpaBHEHUS C
IBYMSl TEPEMEHHbIMHU, TMOJB3YACh T'paUKOM, MNPUBOAUTH TMPUMEPHI PEIICHUS
YpPaBHEHUS.

Pewmats cucreMsl IByX JIMHEMHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU, B TOM
quciie rpa@uuecku.



CocraBisiTh W pemiaTh JHUHEWMHOE YypaBHEHHE WM CHCTEMY JIMHEWHBIX
YPAaBHEHHM TI0 YCIIOBHIO 3aJadyd, HWHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3aJa4¥ MOJyYEHHBINA Pe3yJIbTaT.

DOyHKIUU

N3o0pakaTh Ha KOOPIUMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpAWHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3aIIUCHIBATh YHCIIOBbIE IPOMEKYTKH Ha
anreOpandecKoM sI3bIKe.

OTMmeuaTh B KOOPAMHATHOW IUIOCKOCTA TOYKHM MO 3aJaHHBIM KOOpPAWHATaM,
cTpouTh rpaduky TuHEHHBIX GyHKIUNH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOIIbIO (YHKUIMUNA U3BECTHBIE 3aBUCUMOCTH  MEXKITY
BEJIMYMHAMU: CKOPOCTh, BpEMs, paCCTOSIHUE, I[€HA, KOJMYECTBO, CTOUMOCTb,
MIPOU3BOJIUTEIILHOCTD, BpeMsl, 00bEM paOOTHI.

Haxonute 3HaueHne QyHKIINHN MO 3HAUYCHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuid cnocod MpeAcTaBlICHUs W aHalu3a WHGOpMaIuH,
M3BJIEKATh U UHTEPIPETUPOBATH HH(POPMAITUIO U3 TPaPUKOB peabHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kuacce OOyYarONIMIICS TONYYHT CIIETYIOIIHE
IPEAMETHBIE PE3YIbTATHI:

Yucia v BBIYUCICHUSA

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE AEHCTBUTEIBHBIX
qHCell JUIsi CPAaBHEHHUSI, OKPYTJIICHUSI ¥ BBIYUCIICHUH, N300pakaTh EHCTBUTEIbHBIC
yycia TOYKaMy Ha KOOPJAWHATHOW MPSMOM.

[IpuMeHsaT, TOHSATHE apUMETHUYECKOrO0 KBAJIpPaTHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOIUMOCTH KaJbKYJATOP, BBIMOJHSITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUX KBAJApPATHBIE KOPHU, HCIOJIb3YS
CBOMCTBA KOpPHEM.

Hcnonb3oBaTh 3amucy OOJIBIIMX W MAaJIbIX YHCEN C MOMOIIBIO JIECSITUYHBIX
npoOeii u creneneit uucna 10.

AnredpanyecKkue BbIPpaKeHUA

[IpyuMeHATP TOHATHE CTENEHW C LEJIbIM [OKAa3aTelIeM, BBIITOIHATh
peoOpa3oBaHUsl BRIPAKEHUH, COIEPKANTUX CTENEHHU C LEJIBIM MTOKa3aTesIeM.

BrINONHATH TOXIECTBEHHBIE MPEOOpPa30BaHUSI PALMOHAIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUI HaJ MHOTOUICHAMH U aJIr€OpandecKUMH IPOOSIMH.

PacknaapiBaTh KBaIpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpuMeHsaTH MpeoOpa30BaHUs BRIPAKESHUM ISl PEIICHUST PAa3IMUHbBIX 3a7a4 U3
MAaTEMATHKH, CMEXKHBIX MPEJIMETOB, U3 PEATLHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewaty nuHEVHBIE, KBaJIpaTHbIE YPAaBHEHUS W PAlMOHAJIbHBIE YpPaBHEHUS,
CBOJIAIIMECA K HUM, CUCTEMBI IBYX YPABHEHUH C JIBYMS IEPEMEHHBIMHU.



[IpoBoaNTE MpOCTEUIINE UCCIEAOBAHNS YPABHEHUN U CHUCTEM YPaBHEHHH, B
TOM YHCJIE C IPUMEHEHUEM TpadUyecKux Mpe/icTaBleHni (yCTaHaBIMBATh, UMEET
M ypaBHEHUE WJIM CUCTEMa YpAaBHEHUW PEUICHUS, €CIIM HUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioBecHOW (GOPMYIMPOBKH 3amaur K €€ anreOpamdecKoit
MOJEIM C TIOMOIIBK) COCTaBIICHUS YPABHEHHS WJIM CHUCTEMbl YpaBHEHHIA,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4H MOJYYEHHBIA PE3yJIbTaT.

[IpumMeHAT, CBOWMCTBA YHCIOBBIX HEPABEHCTB IS CPABHEHUSA, OLICHKH,
pelIaTh JMHEWHBbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauuecky0 WUTIOCTPALMI0O MHOXKECTBA pEIICHUH HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUU

[TorumaTh ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIE TIOHITHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYEHMsI), ONPENENITh 3HaueHHE (YHKIMH O 3HAYEHHUIO
aprymeHTa, OrpeAeaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crpoutb rpaguku 31eMeHTapHbIX QYHKUINNA BUJA:

y =kix, y =x2, y = x3,y = [x|, y = VX, onucsBaTh CBOWCTBa UYHCIOBOIL
dbyukiuu no e€ rpaduxy.

K xoHmy oOydenus B 9 kJjacce oOydYaromuiicsi TMOJIYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAJOUYNBATH PALIMOHAJIBHBIE U HPPALMOHATIBHBIE YUCIIA.

Breimonuate apudmeTudyeckue JEHCTBUS C  pallMOHAIBHBIMU  YHCIIAMH,
codeTrass YCTHbIE U THUCHBMEHHBIE TMPUEMBI, BBINOJHITh BBIUUCICHUS C
HUppalMoOHaIbHBIMU YUCIAMU.

HaxoauTe 3HaueHusi CTENEHEH C LEJbIMUA [OKa3aTellIMU U KOPHEW,
BBIYUCIISITh 3HAUEHUS YUCTIOBBIX BBIPAYKECHUI.

OKpyrisiTh  JIEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUs U HEPABEHCTBA

Pemiaty nuHEWHBIE M KBaJpaTHbIC YpPaBHEHUS, YpaBHEHHUS, CBOJISIIHMECS K
HUM, IPOCTENIIINE TPOOHO-paAIlMOHATbHBIE YPABHEHUSI.

Pemiath cucrembl NByX JIMHEWHBIX YpPaBHEHUH C JIByMsl MEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPAaBHEHUE HE ABJISETCS JTUHEUHBIM.

Pemiath TeKCTOBBIE 3ajayd aIreOpaMvdecKuM CIIOCOOOM C TOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPaBHEHUM C IBYMsI IEPEMEHHBIMU.

[IpoBoauTE MpOCTEUIINE UCCIEAOBAHNS YPABHEHUN U CHUCTEM YPaBHEHHH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKux Mpe/icTaBleHni (yCTaHaBIMBATh, UMEET



U ypaBHEHUE WM CHCTEMa ypaBHEHUU pEIIeHHs, €CIU UMEET, TO CKOJIbKO, U
nmpouee).

PemaTte nuHeElHBIC HEpaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, H300pakaTh
peIIeHre HEPaBeHCTB HA YHCIIOBOW MPSIMOW, 3aNUCHIBATh PEIICHHUE C TTOMOIIBIO
CHUMBOJIOB.

Pemates cucTeMbl  JIMHEHHBIX  HEPABEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIFOYAIOIINE KBaJpaTHOE HEPABEHCTBO, W300pakaTh PpEIICHHWE CHCTEMBI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aMMCHIBATh PEIICHUE C TIOMOIIBI0 CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA P PEIIEHUN PA3IMYHbBIX 3a/a4.

DyHKUNHA

PacriosHaBaTh (YHKOMHM HM3YYCHHBIX BHIOB. IloKa3pIBaTh CXEMAaTHUCCKH

PacCIONOKEHUE Ha KOOPJIMHATHOM MIIOCKOCTU rpadukoB GyHKIUN BUaa: y = kx, y
=hkx+b y=kixy=ax2 +bx +c¢ y=x3 y=1x y= x|, B 3aBECHMOCTH OT
3Ha4YeHUHN KOA(DPUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

Crtpouth U M300pakaTh CXEMATHYECKU TpaQUKU KBAIPATHUUHBIX (DYHKIIHM,
OINMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUH MO UX Tpadukam.

Pacno3naBath kBajgpaTuuHyr (QyHKIHIO 110 (PopMyrie, TPUBOIUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIMN U3 peaibHOU KU3HU, PUUKHU, TECOMETPUH.

YucsioBbIE MOCIEI0BATEILHOCTH U IPOTPeCcCUm

Pacnio3naBath apumeTHUEeCKyr0 M TE€OMETPUYECKYIO TMPOTPECCUU TpH
pa3HBIX Crlocobax 3agaHusl.

BrIMoOnHATh BBIYKCIAEHUS € UCHOAb30BaHUMEM (OpMYyJI n-ro  4ieHa
apu(PMETUIECKON ¥ T€OMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

N300paxkath ujieHBbl IMOCIENOBATEIBHOCTH TOYKAMU HA KOOPJIWHATHOM
IJIOCKOCTH.

Pemiaty 3agaun, CBSI3aHHBIE C YHUCJIOBBIMHU MOCIEIOBATEIBHOCTSIMHU, B TOM
YHCIIe 33aJla4ll U3 PeaTbHOM KU3HM (C MUCTOIB30BAHUEM KaIbKYJISITOPa, U(PPOBHIX
TEXHOJIOTUH).

KOPPEKIIMOHHO-PA3BUBAIOIIAS HAITPABJIEHHOCTD

OcBoenue yuebHOro Marepuana Benerca AuddepeHIupoOBaHHO €
BKJIFOYUEHHEM 3JIEMEHTOB KOPPEKIMOHHO-PA3BUBAIOIINX TEXHOJIOTHI, OCHOBAHHBIX
Ha NPUHIMUIAX YCUJIEHUS MPAaKTUYECKON HAIIPaBIE€HHOCTH U3y4aeMOIo MaTepuaa;
OTIOPHI Ha JKU3HEHHBIN OMBIT 00YYaIOMIMXCS; OPUEHTALUN Ha BHYTPEHHHUE CBA3H B
COJIepKaHUM H3Yy4yaeMOro Marepuasiga Kak B paMKax OJHOTO MpeaMeTa, TaK U
MEXAY MpeAMEeTaMH; HEOOXOJUMOCTH M JOCTATOYHOCTH B ONpeleTeHUuU o0bEMa
M3y4aeMOro marepuaina; BBEIEHUS B COJEpKaHUE YYEeOHBIX Mporpamm



KOPPEKIIMOHHBIX 3aJlaHui, MPEeIyCMaTPUBAIOIINX AKTHUBU3AIUIO TTO3HABATEIHHOM
JESITEIHHOCTH.

OcHoBHast (popMa OpraHu3aluu y4eOHOro 3aHATHS: ypoK. Mcnonb3yroTcs
WHJIMBUAYaJIbHbIC, TPYIIOBBIC, UHAUBUIYJIHHO.

KoppekinmonHas HanpaBJIEHHOCTh Kypca « ANredpay JTOCTUTAETCS 3a CUET:

o pasrpy3ku y4eOHOro mMarepuasia MyTeM BBIIEJICHUsI 00s13aTeIbHOTO U
JOCTaTOYHOI0O MUHUMYMAa YMEHU,
o npeoOpa3oBaHusl TEKCTOBBIX 3a/lay (BBeACHHE IpaUUYeCKUX ILUIAHOB,

CXEM, Apyrux CpcaACTB HArIAAHOCTH, aJIT'OPUTMOB pemeHI/Iﬁ, HCIIOJIBb30BaAHUC
IMprueMa KBAaHTOBAaHUA TCKCTAa U I[p.),

o YBEJIMYCHHS KOJIMYEeCTBAa Yy4eOHOTO BpPEMEHM, OTBOAMMOrO Ha
AKTyaIM3aIiio0 U KOPPEKITUIO OMOPHBIX 3HAHUHN 00yJarOIINXCS;
o IIEJICHAMPABICHHOTO  (OPMUPOBAHMS  MBICIUTEIBHBIX  OMNEPALHA

(aHanu3, cuHTE3, 0000IIeHUE, KiIaccuPuUKalUsi) W TMPOLECCOB  (JIETyKIUS,
CpaBHEHHE, a0CTparupoBaHuUE);

J pa3BUTH BHUMAaHUS, MaMATH (OCBOSHUE MAacCHBA HOBBIX TEPMUHOB U
MOHATUM ), BOOOpakeHus1 (mpeoOpa3oBaHre CUMBOJIMYECKUX (HOPM);
J pa3BUTHS KOMMYHUKATHBHBIX YMEHHW: Y4YaCTBOBaTh B JHCKYCCHHU

(yMeHHE TPaMOTHO TOCTaBUTh BOIIPOC BBIPA3UTh MU JIOHECTH CBOKO MBICIB IO
cobeceTHIKA); KpaTKO U TOYHO OTBEYATh Ha BOTIPOCHI;

o UCIOJB30BaHusl  MeToA0B  auddepeHIupoBaHHON  pabOTBI €
oOy4YaromuMHCs: TOBTOPEHHUE, aHaM3 U YCTPAHEHHE OIIMOOK, pa3paboTKa U
BBITIOJIHEGHWE  HEOOXOMMMOTO0  MHUHMMyMa  3aJaHUil s JIMKBUJAITUU
WHIUBUIYAIbHBIX TIPOOENIOB, CHCTEMATH3allus WHAUBUAYAIbHBIX 3aJaHUi U
Pa3BUBAIOILIUX YIIPAXKHEHUH;

o CTUMYJIMPOBaHUE YUYE€OHON JESITEIHHOCTH: TOOIIPEHUE, CUTYaIUs
ycnexa, TOOyXACHHE K aKTUBHOMY T PYOAy, OMOIMOHAIBHBIN KOMQOPT,
J00pOKENTATENILHOCTh Ha YPOKE;

J UCIIOJIb30BaHUSl CHEIUANIbHBIX TIPHUEMOB M CPEACTB OOyYeHHS,
NPUEMOB aHalu3a W TPE3EHTAIMM MaTEeMaTHYECKOTO TEKCTOBOTO MaTepuarna,
o0ecrneurBaIOIINX peaU3alii0 METoJa «OO0XOJHBIX IyTeW», KOPPEKIIMOHHOTO
BO3JICHCTBUSI Ha PEYEBYIO JEATEIBbHOCTH, IMOBBIIIEHUE KOHTPOJISI 3a YCTHOM U
MUCbMEHHOM PEYbIO.

OLHEHNBAHMUE PE3YJIbBTATOB OCBOEHUSA TPOI'PAMMOBbI

[Ipu mnpoBepke yCBOEHHsS MaTepUalia BBISBISETCA IIOJHOTA, MPOYHOCTH
YCBOCHUSI OOYyYarOUIUMUCA TEOPHUM M YMEHHsI TPUMEHSITh €€ Ha IPAKTUKE B
3HAKOMBIX U HE3HAKOMBIX CUTYalIHSX.



OCHOBHBIMH (OopMaMU TPOBEPKU 3HAHUN M YMEHHUH OO0yyaroumxcs I0
MaTEMaTHUKE SBJISIFOTCS TUCbMEHHbBIE PA0OTHI U YCTHBIA OTBET.

[Ipy oLeHKE MUCBMEHHBIX U YCTHBIX OTBETOB YYMTENb B MEPBYIO OYEPEIb
YUHUTHIBAET MOKA3aHHbIE OOYyYAOIIMMUCS 3HAaHUA W yMeHHs. OUeHKa 3aBUCUT OT
HAJIMYUS U XapaKTepa NOTrPeIIHOCTEN, JONYIEHHBIX 00yYatoIUMHUCS.

OTBeT Ha TEOPETUUYECKUIT BOPOC CUUTAETCs O€3yIIPEUHBIM, €CIH 10 CBOEMY
COJIEP>KaHUIO MOJHOCTBhIO COOTBETCTBYET Bompocy. Coaep:KUT BCce HEOOXOIUMBIE
TEOpEeTUYECKHE (PaKThl U 0OOCHOBAHHBIE BBIBOJIBI, @ €r0 U3JI0KEHUE U MMCbMEHHAS
3aMCh MAaTeMaTUYE€CKH TPaMOTHBI W OTIMYAIOTCA IOCJIEI0BAaTEIbHOCTBIO U
AKKypaTHOCTBIO.

OuneHkKa yCTHBIX 0TBETOB 00y4aKOLIUXCA 10 ajredpe.

OTBeT OLICHUBAETCHA OTMETKOM «5», ecJId 00y4aroLMics:

— IIOJIHO pacKkpbLI COZIEpKaHUE Marepuaia B o0Beme,
PeyCMOTPEHHOM MPOrpaMMOi U y4eOHUKOM;

— M3JIOKWJ ~MATepUal TPAMOTHBIM  SI3BIKOM, TOYHO  HCHOJIb3YS
MAaTeMaTU4YECKYI0 TEPMUHOJOTHIO M CHUMBOJIMKY, B OIPEAECICHHON JIOTHYECKON
IIOCJIEA0BATEIBbHOCTH;

- PABUJILHO BBITIOJIHUI PUCYHKHU, YEPTEKH, TPa(UKH, COITyTCTBYIOUTUE OTBETY;

— [I0Ka3aJ  yMEHHE  WUIFOCTPUPOBATh  TEOPUIO  KOHKPETHBIMH
MPUMEPAMH, IPUMEHITh €€ B HOBOM CUTyallMW MPHU BBIIOJHEHUH MPAKTHYECKOTO
3a/1aHus;

- IPOJIEMOHCTPUPOBAJI 3HAHHUE TEOPUM PAHEE M3YUCHHBIX COIYTCTBYIOIIUX TEM,
c(OpPMHPOBAHHOCTh U YCTOMYMBOCTH MCIOJB3YEMbIX MpPU OTBETE YMEHHH H
HAaBbIKOB;

— OTBEYAJI CaMOCTOSITENIbHO, 0O€3 HaBOSIIMX BOIPOCOB YUYHUTEIS;
-BO3MOYKHBI OJJHA — JIB€ HETOYHOCTH IPU OCBEIICHUE BTOPOCTENEHHBIX BOIIPOCOB
WIM B BBIKJIAJIKaX, KOTOpPbIE OOYYAIOLIMMHCS JIETKO HCIPAaBWJ IOCJE 3aMEYaHMs
YUHTEJIS.

OTBeT OLEHHMBaeTCs OTMETKOM «4», eC/IM yI0BJIeTBOPSET B OCHOBHOM
TPeOOBAHUAM HA OLEHKY «5», HO MIPH 3TOM UMeeT OJAMH M3 HeJOCTATKOB:

- B M3JI0)KCHUU JOMYIIECHBbl HEOOJbIUE MPOOENbl, HE HCKa3HUBIIEE
MaTeMaTH4YECKOE COAEPKAHUE OTBETA;

— JNOMYIIEHbl OAWH — JBa HEJAO4YeTa IIPU OCBEIIEHUH OCHOBHOTO
COJIEpKaHMs OTBETA, UCIIPABIICHHBIE MTOCTIE 3AMEYaHUsT YUUTEIS;

— JoMyuieHbl omuOKa uiau Oosiee JBYX HEJOUYETOB MPHU OCBEUICHUHU
BTOPOCTENEHHBIX BOIIPOCOB WM B BBIKIAAKAX, JIETKO HCIIPABICHHBIC I10CIE
3aMEYaHUsl YUUTEIS.

Ot1meTka «3» cTaBUTCH B CJIETYIONIUX CIyYasaX:



— HEMOJIHO PacKpBITO COJIEp)KaHHE MarepHaia (Colep:KaHue H3JI0KEHO
¢dbparMeHTapHO, HE BCEr/a TMOCJIENIOBATENIbHO), HO MOKa3aHO 00Iee MOHUMaHHE
BONpOCa W TMPOJEMOHCTPUPOBAHBI YMEHHUsS, JOCTATOYHBIC JJIsi YCBOCHHS
IPOrPaMMHOTO MaTepUaa;

— UMENNCh 3aTPyJHEHUS WM JONYLIEHbl OIIMOKA B OIpeAeTIeHUH
MaTeMAaTUYECKOW TEPMHUHOJIOTHUH, YePTEKax, BBIKJIAJKAX, HCIPABICHHBIC ITOCTE
HECKOJIbKMX HABOJSAIIUX BOMPOCOB YUUTEIIS;

— OoOydaroluiicss HE CIpaBWICA C NPUMEHEHHEM TEOPHH B HOBOM
CUTyallMM TPU BBHITOJHEHWN TPAKTUYECKOTO 3aJ[aHWs, HO BBIMOJIHWI 3aJaHUs
00513aTeJILHOTO YPOBHS CIIOKHOCTH TI0 JAHHOW TeME;

— pH JOCTATOYHOM 3HAHWUHU TEOPETUYECKOTO MaTepuajia HeJOCTaTOUYHO
000CHOBaHHOCTH OCHOBHBIX YMEHHI U HABHIKOB.

OTMeTKa «2) CTABUTCA B CJEAYIOIIHMX CJAYyYasaX:

— HE PaCKpBITO OCHOBHOE COJIEpKaHne YueOHOTro MaTepuraa,

— OoOHapy»EHO He3HaHHe OoOyduarlmmMmcs Oofblied Wi Haubosee
Ba)KHOM YacTH yueOHOIr0 Marepuana;

— JOMYIIEHbl OIIMOKU B OINpENEIeHUHM MOHATUH, MPHU HCIOIb30BAHUU
MaTeMAaTUYECKOW TEPMHUHOJIOTHH, B PHCYHKax, 4YepTekax WM Tpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE HCIPABICHBI MOCIE HECKOJIbKMX HABOISIIMNX BOIMPOCOB

YUUTENS.
Ilpumeuanue
| [Io OokOHUaHWM YCTHOTO OTBETAa OOYYAIOLIErocs IMenaroromM aaércs

KpaTKuil aHalu3 OTBETa, OOBSBISECTCS MOTHBHpPOBAHHAs OIICHKAa. B03MOXKHO
NpUBJICYEHUE JPYrux oOOydyarommxcsl IS aHajliu3a OTBeTa, CaMOaHaJIu3,
MPEITIOKEHNUE OLICHKHU.

o OrneHnBaHKUE YCTHBIX OTBETOB OCYIIECTBIISIETCS O€3 yueTa HapyIICHHHA
SI3LIKOBBIX/ PEUEBBIX HOPM, CBS3aHHBIX C HEIOCTaTKaMHU ITPOM3HOCHUTEIBLHOU
CTOpPOHBI pe4u (IIPOM3HOIIECHHWE 3BYKOB, BOCIPOM3BEACHUE CIIOB CIIOXKHOM
CJIOTOBOM CTPYKTYpPbl, UHTOHAIIMOHHBIX U PUTMUYECKUX CTPYKTYp U Jp.).

OueHka NMUCbMEHHBIX PadoT 00y4yawIMXCcH Mo ajareodpe.

OTBeT OLIEHMBAETCHA OTMETKOM «S5», eCJIn:

— paboTa BBINIOJIHEHA TIOJTHOCTHIO;

— B JIOTMYECKUX PACCYXKICHUAX U OOOCHOBAHUM PEIICHUS HET MPOOEIIOB
1 OINO0K;

— B PCIICHMHM HET MaTeMaTHYeCKHX OmHuOOK (BO3MOXKHA OjHA
HETOYHOCTh, OIIMUCKA, KOTOpas HE SBJISIETCS CIEICTBUEM HE3HAHUS WU
HEMOHUMAaHUsl Y4eOHOT0 MaTepuana).

Ot1MmeTka «4» cTaBUTCS B CJIETYIONIUX CIYyqasaXx:



— paboTa BBINOJIHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIArOB PELICHHUS
HEJOCTAaTOYHbl (€CM YMEHHE OOOCHOBBIBATH PACCYXKACHHUS HE SBISIIOCH
CHeuatbHbIM 0OBEKTOM MPOBEPKH);

— JOIYUIEHBI OJJHA OMIMOKA MM €CTh 1Ba — TPU HEJO0UYETA B BBIKIIAJKAX,
PUCYHKaX, dYepTexax win Tpadukax (ecnum 3T BUIb PAOOT HE SBISUIHCH
CHEeIUaTbHBIM 0OBEKTOM MPOBEPKH).

OT1MmeTKka «3» CTaBUTCS, €CJIN:

— J0IyuieHo 0oJiee OAHOW OIIMOKM WK OoJiee IBYX — TPEX HEI0UYETOB B
BBIKJIQJIKAaX, dYeprexax Wik Tpadukax, HO oOydarommuiics obiaagaeT
00s13aTeIbHBIMUA YMEHUSIMHU T10 TIPOBEPSEMON TEME.

OTMeTKa «2» CTaBUTCS, €CJIN:

— JOIYLIEHBI CYIIECTBEHHbIE OIMOKH, MOKA3aBIIUE, YTO O0yYArOIIHIICS
He o0siaaeT 00s13aTeIbHBIMU YMEHUSMU IO JAHHON TeMe B MOJIHOM Mepe.

Ilpumeuanue.

o VYyuTtenb UMEET MpaBo MOCTaBUTh 00YYaIOIIEMYCsl OLIEHKY BBIILIE TOH,
KOTOpas MpeaycCMOTpEeHa HOpPMaMH, €CIU O0y4alollUM OPUTMHAIBHO BBITIOJIHEHA
pabora.

i OneHku ¢ aHajaM30M JOBOAATCA /0 CBEACHHUS OOydYaromuxcs, Kak
MIPaBUJIO, Ha MOCJIEAYIOIIEM YpPOKe, ImpeaycMaTpuBaeTcsl paboTa Haj OmKUOKaMHu,
yCTpaHeHue npoOesoB.

o OueHka He CHHXaeTcs 3a TpaMMaTHYecKHe M Jucrpaduueckue
OlIMOKH, TOMyIleHHble B padore. VCKIIIOUEHHS] COCTABIISIIOT CIy4Yau HaIlKMCaHUS
TE€X CJIOB M CJIOBOCOYETAHWI, KOTOpbIE HIIMPOKO HCIOIB3YIOTCI Ha YpOKax
anreOppl. YUWThIBasS OCOOCHHOCTH JIeT€H C TSDKEIBIMH HAPYIICHUSIMH PEUH,
JIOTyCKaeTcsl Haiauuue | WCHpaBlieHUs TPU  YCIOBUU TIOBTOPHOW 3alUCHU
KOPPEKTHOTO OTBETA.

. Omnbku, 00yCIOBICHHBIE TSHKEJIBIMUA HAPYUIEHUSIMU PEYU U MHUCHbMa,
ClIeAyeT paccMaTpuBaTh HWHAMBUAYAIbHO JUIA  K&XJIOro  OOydarolerocs.
CrneunduieckuMu Uil HUX OIIMOKaMH SIBJISIFOTCS 3aME€Ha COTJIACHBIX, UCKaKCHHE
3BYKOOYKBEHHOTO COCTaBa CJIOB (IPOMYCKH, NE€PECTAHOBKH, J00aBIECHUS,
HEJONHMChIBaHNE OYKB, 3aMEHA IJIACHBIX, Ipy00€ MCKaKEHUE CTPYKTYphI CIIOBA).
[Ipy BBICTaBIEHUM OICHKH BCE OJHOTUIIHBIE CHEIM(HUUECKUE OUIMOKH
NPUPABHUBAIOTCA K OJTHOM opdorpaduueckoi ommoke.

J [Ipyu HeOpexKHOM BBINOJIHEHUH MHCbMEHHBIX padOT, OOJIBIIOM
KOJIMYECTBE MCIIPaBJICHUHN, UCKa)XEHUI B HaUuepTaHUHM OYKB OIIEHKA CHI)KAETCs Ha
OJIMH 0aJl, €CJIM 3TO HE CBSA3aHO C HAPYUIEHUEM MOTOPUKH Y O0yYaIOIIMXCA.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunvecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM uudgposbie
Ne i/m P KonTpoabHbl IIpakTH4eckue (g )
NporpamMMmbl Bcero o0pa3oBaTte/ibHbIE
e padoThbl padoThI
pecypchl
1 Uucna u BerunciaeHus. PanimoHnanbHbIe )5 ) bubmuoreka [JOK
qHCia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 AJITCOaNHECKUE BHIPAXCHILA 27 3 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 ¥ PABHCHHUS 1 HEPABEHCTBA 20 2 https://m.edsoo0.1ru/7f415b90
but6mmoreka [{OK
4 Koopmunaret u rpagpmicu. Gymicrm 24 2 https://m.edso0.1ru/7f415b90
bu6mmoreka [JOK
> Tostopenme n 0dodmenue 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O
. 102 10 0

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

Konn4yectBo yacos
Ne Hara
/i Tema ypoka Beero KoHnTtpoibHbIe IpakTHyeckune ——
padoThI padoThI
1 ParmmonansHbie uncia 1
2 Panmonansaeie uncia 1
3 UYucnoBble BIpaXKEHUS 1
4 UHucnosble BEIPAKECHUS 1
5 BripakeHus ¢ nepeMeHHbIMU 1
6 BripaskeHus ¢ nepeMeHHbIMU 1
7 CpaBHeHHE 3HaUE€HUH BbIpaXKEHUM 1
8 CpaBHeHHE 3HAUE€HUH BBIPAXKECHUM 1
9 CBoMCTBa AEUCTBUH HaJ YHCIAMH 1
10 CBoiicTBa IeHCTBUN HAl YACIAMU 1
1 ToxnectBa. ToxIECTBEHHBIE |
npeoOpazoBaHus
12 ToxnectBa. ToxIECTBEHHBIE |
npeoOpa3oBaHus
13 Konrponsnas padora Ne 1 1 1
14 YpaBHeHUE U €10 KOPHU 1
15 JIuHeiiHOe ypaBHEHHUE C OJTHOM MTEPEMEHHOM 1
16 JluneitHoe ypaBHEHHE C OAHOU MEPEMEHHOMN 1
17 Pemienue 3a1a4u ¢ noMoIIbIO YpaBHEHUM 1
18 Pemenue 3aa4 ¢ moMoOIIbIO ypaBHEHHI 1




19 DopmyIibl 1

20 Dopmysl 1

21 KonTponbhas padora Ne 2 1

22 Hucosble IPOMEKYTKH 1

23 Yro Takoe GyHKIHS 1

24 Brruucnenue 3naueHuit GyHKIINH 10 |
dbopmyre

75 Brruncnenue 3HayeHuit GyHKINU IO 1
dbopmyre

26 I'padux GpyHkunm 1

27 [IpsiMast nponopLUHUOHATIBHOCTD U €€ rpaduk 1

28 [IpsiMast mpomOPITMOHATBHOCTD U €€ TpaduK 1

29 JIuneitnast pyHkmst u e€ rpaduk 1

30 JIuneitnast pyHKIms u e€ rpaduk 1

31 3ananue GyHKINU HECKOIBKUMHU 1
dhopmynamu

1 3ananne PyHKIIUU HECKOIbKUMH i
dhopmynamu

33 Kontponbnas padota Ne 3 1

34 Omnpenenenne CTENEHH ¢ HaTypaJIbHBIM 1
II0Ka3aTesieM

35 VYMHOXEHUE U JIeJICHUE CTEIEHEN 1

36 VYMHOKEHUE U JIeJICHUE CTEIEeHEN 1

37 Bo3BeneHue B cTeneHb IPOU3BENCHUS U 1
CTETeHU

38 Bo3BeneHue B cTeneHb IPOU3BENCHUS U 1




CTCIICHHU

39 OIIHOYJIEH M €ro CTaHAAPTHBIN BUT 1
40 VYMHOKEeHHE 0JHOYICHOB. Bo3BeacHme 1
OJHOYJICHA B CTCIICHD
41 OyHkmu y = X2 1y = X3 1 ux rpaguxu 1
42 OyHKIMK y = X2 Uy = X3 ¥ uX rpapuku 1
43 O mpOCTHIX U COCTaBHBIX YUCIaX 1
44 KonrtponsHas padora Ne 4 1
45 MHOro4IeH 1 €ro CTaHAapTHBIN BUI 1
46 MHOro4ieH 1 €ro CTaHAapTHBIA BUT 1
47 CrnoskeHue U BEIYUTaHHE MHOTOYJIEHOB 1
48 Cro’keHre U BEIYUTaHHE MHOTOYJICHOB 1
49 VYMHOKEHHE 0JHOYJIeHAa HAa MHOTOYJIEH 1
50 VYMHOXEHNE OJHOYWIEHA Ha MHOTOYJIEH 1
51 VYMHOKEHIE OJHOYIeHA HA MHOTOUJICH 1
52 Brinecenne o01MIEro MHOKHATEIS 3a CKOOKH 1
53 Brinecenne o011ero MHOKHTES 3a CKOOKH 1
54 BriHecenune 00111er0 MHOMKHTENS 3a CKOOKH 1
55 Kontponbnas pabora Ne 5 1
56 YMHOXEHHEe MHOIOYJIEHa Ha MHOTOYJICH 1
57 YMHOXXEHHEe MHOIO4JIEHa Ha MHOTOYJICH 1
53 Paznoxenne MHOTOUIEHA HA MHOKHUTEIIN |
CrocoO0M TpyNIIHUPOBKU
59 Paznoxenne MHOTOUIEHA HA MHOKHUTEIIN |

CIO0COO0M IpyHNIUPOBKU




60

HGHCHI/IC C OCTaTKOM

61 Jlenenue ¢ ocTaTkoM

62 KonTponbhas padorta Ne 6

63 BosBenenue B kBaapat U B KyO CyMMBI
Pa3HOCTH JBYX BBIPAKECHHUH

64 Bo3Benenue B kBaapart 1 B Ky0 CyMMBbI U
Pa3HOCTH JBYX BBIPAKECHHUH
PaznoxeHne Ha MHOKUTEH C TOMOILBIO

65 (dhopMyI1 KBajipaTa CyMMBbI U KBaJparta
pa3HOCTH
Paznoxenne Ha MHOKUTENHN C TIOMOIIBIO

66 (dhopMyIT KBajipaTa CyMMBI U KBaJparta
pasHOCTH
PaznoxeHne Ha MHOKUTENHN C TOMOIIBIO

67 (dbopMyn KBajipaTa CyMMBI U KBajipaTa
pasHOCTH

68 YMHOKEHHE pa3HOCTH JIBYX BbIpAa)KEHUH Ha
UX CyMMY

69 YMHOXEHHE pa3HOCTH JIBYX BbIpa)KEHUI Ha
UX CyMMY

70 PaznoxeHnue pa3HOCTH KBaJpaTOB Ha
MHOHUTEIH

71 Pasnoxenue pa3HOCTH KBapaToOB Ha
MHOHUTEIH

7 PaznoxeHne Ha MHOKUTEITN CYMMBI H
pa3HOCTH KyOOB

73 Kontponsnas padora Ne 7




[IpeoGpa3oBanHue 11€70T0 BEIPAKEHUS B

74 1
MHOTOYJIEH

75 [Ipeobpa3zoBanue 11€10T0 BHIPAKEHUS B i
MHOTOYJIEH

76 [IpuMeHeHue pa3IuIHBIX CITIOCOOOB IS |
Pa3ioKEeHUsT HA MHOXKHUTENN

77 [IpumeHeHne pa3nMuHbIX CIOCOO0B AJs |
Pa3ioKEHUsT HA MHOXKHUTENN

78 Bo3sBenenue qByuiieHa B CTEIEHb 1

79 Bo3Benenue nByusieHa B CTENIEHb 1

80 Kontponbnas padota Ne 8 1

21 JIuHeiiHOE ypaBHEHUE C IBYMS |
NepeMEHHBIMU

22 I'paduk muHEHHOTrO ypaBHEHUS C IBYMs 1
NepeMEHHBIMU

23 I'paduk muHEHHOTrO ypaBHEHUS C IBYMs 1
MIepeMEHHBIMU

24 CucremMbl TUHENHBIX YPAaBHEHUN C ABYMS |
MIepeMEHHBIMU

25 CucremMbl TUHENHBIX YPABHEHUN C ABYMS |
MepeMEHHBIMU

86 Cnoco0 mocTaHOBKH 1

87 Cnoco0 IoICTaHOBKHU 1

88 Crnioco6 noacTaHOBKH 1

89 Crioco0 crioxxeHust 1

1

90

Cnoco0 ciioxeHus




91 Crioco6 crnoxxeHus 1
9 Pemenne ianaq C TIOMOIIBIO CHCTEM |
ypaBHEHUH
93 Pemenue ia;[aq C TIOMOIIBIO CUCTEM 1
ypaBHEHUH
94 JIunenHble HEPABEHCTBA C ABYMs 1
MIEPEMEHHBIMU U UX CUCTEMBbI
95 KonTponbnas padora Ne 9 1 1
96 [ToBTOpEeHue 1
97 [ToBTOpEHME 1
98 [ToBTOpenue 1
99 Hroroas xonTpoasHas padora. BITP 1 1
100 [ToBTOpEHME 1
101 [ToBTOpEHUE 1
102 [ToBTOpEHUE 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME

102

10




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Maremaruka. Anrebpa: 7-i kiacc: 0a30BbIil ypOBEHb: yUeOHHUK, 7 Kiacc/
Makaperues FO.H., Munatok H.I'., HemikoB K.W. u apyrue; o pea.

TenskoBckoro C.A., AkiimonepHoe o61iectBo «M3narenbctBo «IIpocBemeHue)

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Marematuka. Anredpa : 7—9-e knaccel : 0a30BbIi yPOBEHB : METOJUYECKOE
nocodue K

M34 npeamerHoi auHUM yueOHUKOB 110 anredpe FO. H. MakaperueBa, H. I'.
Munnrok, K. 1. HemmkoBa u ap./ —

2e u3n., ctep. — Mocksa : [Tpocsenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU
HMHTEPHET
POII

[IOK
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