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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIAETCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHA 00ECTIEYUBACT U3YUCHHUE JPYTUX JUCIHUILINH, KaK €CTECTBEHHO-
HAYYHOTO, TaK M TYMaHUTApHOTO IHMKIOB, €€ OCBOEGHHE HEOOXOAUMO JUIs
IPOIOJDKEHHUS 00pa30BaHMs M B TIOBCEAHEBHOM kM3HU. PazBuTue y o0yyarommxcs
HAYYHBIX TPEACTABICHUNH O TMPOUCXOKACHUM U CYHIHOCTH alre0panuyecKux
abCcTpakiuii, cnoco0e OTPaKEHHUSI MATEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NpPUPOJE U OOILECTBE, PO MAaTEMaTHUYECKOIO MOEJIMPOBAHHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX IS aIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3yueHue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSIL M BBIBOBI,
dbopMynnpoBath yTBepKAeHUI. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBIIIJICHUSI OOYYaroOMIMXCsA: OHM HCIHOJB3YIOT JACIyKTUBHBIE U
WHAYKTUBHBIE PACCyXJIeHUs, 0000IIeHINEe W KOHKPETU3AINIO0, a0CTparupoBaHue U
aHanoruto. OOyuyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIbHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO IPUHLIKIIA O0yUeHusI.

B crtpyktype mporpammbl y4eOHOTO Kypca «Anredpa» sl OCHOBHOTO
o01m1ero 00pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKIE
auHUM: «Yucaa v BBIYMCICHUSY, «AJreOpandeckie BhIPpaKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkiun». Kaxgas U3 3TUX colep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOICHCTBYS C
IpYyTMMH €ro JHHUSAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJarommMmcs
MPUXOJIUTCS JIOTHYECKH PaCCYKAaTh, UCIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJCTaBICHHbIE BO BCEX OCHOBHBIX paseiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yuclia M BBIYMCICHUS» CIYKUT OCHOBOM JJIst
JaNbHEHIIEro U3y4eHus: MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyYaroIuxcs
JIOTMYECKOTO MBIIIICHHS, (JOPMHUPOBAHUIO YMEHHSI TIOJIH30BATHCS aJITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEAHEBHON
®U3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oopazoBaHus
CBSI3aHO C DALMOHAIBHBIMH U HUPPAIMOHAIBHBIMU YHCIaMHU, (OPMHPOBAHHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMy o01iemMy 00pa30oBaHHIo.

Conepxanue AByX anreOpandecKux JUHUN — « ANTeOpandecKre BhIPaKCHHD)
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTHUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTEeMaTHKH,
CMEXKHBIX IPEAMETOB M IPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha yposHe
OCHOBHOTO 001Iero o0pa3oBaHus y4eOHBIH MaTepuai TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. Anredpa JEMOHCTPUPYET 3HaUCHUE MAaTEMATHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKAMU
JNEeAyKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUs, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUM HALEIEHO Ha MOJIyYeHHUE
oOy4aronMMHCs 3HaHUM O (PYHKUMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJIENH
JUTSL ONTMCAHUS M UCCIIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUHN B MPUPOJIE
u oduectBe. M3ydyeHne marepuana crocoOCTBYeT Pa3BUTHIO Y OOyYaroluXxcs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MIPEACTABICHUN O POJIM MATEMATHUKHU B PA3BUTUN LIUBUIN3ALMU U KYJIbTYPBHL.

CornacHo yueOHOMYy MlaHy B 7-9 Kjaccax u3ydaercs ydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COICpKaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAKEHUsSD), «YpaBHEHUS W
HEPABEHCTBA», « DyHKIIUW.

Ha usyuenue yueOHOTO Kypca «Anredpa» orBoautcst 306 yacoB: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 yvaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHATHe palnMOHAIBLHOTO YHCHA, 3aluCh, CpPaBHEHUE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX  4uceld. Apudmernyeckue JEHUCTBUS €
palrOHAIBHBIMA YKCIIaMH. Pemenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OINpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpeIeIeHUs], 3aUCh 0obIIMX yucesn. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE IpoOU U ApOoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMas W oOparHas
IPOTIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHus rnepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEIEHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoiICTBA CTENEHU C HATyPAIbHBIM MOKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CTteneHb MHOrowieHa. CioxKeHue, BbIYUTaHHE,
YMHOXEHHE MHOTOWICHOB. MDOpMysbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajaparToB. PaznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpPEeHb YpaBHEHHWs, TpaBuia NpPeoOpa3oOBaHUs YpaBHEHUS,
PaBHOCHUJIBHOCTb YPAaBHEHHUM.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTaBIEHHE YpaBHEHUH IO
YCJIOBHIO 3a71a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C JABYMs MEPEeMEHHBIMU U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPABHEHUW C JBYMs IEPEMEHHBIMU. PellleHne CHUCTEM ypaBHEHUU
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aad C MOMOIIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. UncinoBsle TPOMEXYTKU. PaccTosiHne Mexay
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyrosibHast cucteMa koopauHat, ocu Ox u Oy. AlGcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumeps! rpaukoB, 3aJaHHBIX (GOPMYJIaMHU.
Urenune rpadukoB peanpHbIX 3aBucuMmocTed. Ilonstue Qynkuun. I'paduk
¢byuxun. CpoiictBa Qynkimid. Jluneitnas @ynkuus, e€ rpaduk. ['padux dyHximm
y = [x|. I'paduueckoe pelneHne JTUHEHHBIX YpPAaBHEHHH M CHCTEM JHHEWHBIX
YPaBHCHUU.

8 KVIACC

Yucaa v BBIYMCICHUSA

KBagparueiii kopeHb u3 uwucna. [loHsitue 00 uUppalMoOHAIBHOM YHCIE.
JHecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIUMCJIEHUSM. J|eiICTBUTEIIBHBIE YUCTIA.

CreneHb C LENbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YUCIIA.

AnreOpandeckue BhIpaKCHUSAJITeOpandecKue BbIPaKeHusl

KBagparHeiii  TpEXWwieH, pa3JIOKEHHE KBAJpPaTHOIO TPEXWIEHA Ha
MHOKHUTEIH.

AnreOpandeckas apoO6b. OCHOBHOE CBOMCTBO anreOpandeckoi JIpoOwu.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JeJeHUE aireOpandeckux ApoOeH.
PannonaiibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

VYpaBHeHUsI 1 HEPABEHCTBAY pABHEHMSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJIpaTHOTO YpPaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIINXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEpHpeTalIvs YPAaBHEHUN C BYMS MIEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YpaBHEHUW C JABYMsl NE€pEeMEHHbIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue Qynkmuu. OOIacTh OMpeAeNeHus W MHOXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'paduk ¢ynkuuu. Utenwe cBorcTB GyHKIUU 1o €€ rpaduxy. IIpumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.



DYHKIMK, OIMKCHIBAIOIIAE MPAMYI0 H OOpaTHYIO MPOMOPIHOHATIbHBIC
3aBuCcHMOCTH, UX rpadukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. Ipaduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KIIACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APoOU. MHOXECTBO ACHUCTBUTENBHBIX YMCEN, JEHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JecATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMOIA.

CpaBHEHHE [IEWCTBUTENIbHBIX 4HCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEACTBUTEILHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroLIeM MUpE.

[TpubnnKEHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUsI. OKpyTJIeHHe
yucen. [[puknaka u orieHka pe3yJibTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHue. Pelienne ypaBHEHUN, CBOASIIMXCS K JTUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHMI. PerieHue TEeKCTOBBIX 3aj1ady
aNredpanvyeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsl NIEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUH,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHue JMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHou. PemeHue cucrem
JVHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBanpatnunas ¢yskuus, e€ rpaguk u cpoiictBa. [lapaGona, koopauHaThl
BEPIINHBI apadoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'paduxu dyskmmit: y =kx, y=kx + b, y =k/x, y =x3, y =Vx, y = [x| , u ux
CBOWCTBA.



YucnoBble  mocliie1oBaTeIbHOCTUYMCIOBbIE  MOCJAEI0BATEIBHOCTH M
Nporpeccuu

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEIOBATEIIBHOCTH
pEKyppeHTHOH dhopMyIioi U HOpPMyYJIIOi n-TO YICHA.

Apudmernueckas U reoMerpudeckas mnporpeccur. DopMmysibl n-ro YieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI TIEPBBIX 71 YJICHOB.

N3o0paxkeHne 4jiaeHOB aprU(METHUYECKOH M TIeOMETPHUYECKOM IPOTpPecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHIUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4eOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IMPONUIOMY M  HACTOSIIEMY POCCHUUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pealn3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HAINPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIMHON MNpodeccHOHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYATbHON TPAEKTOPUM 00pa30BaHUs U AKU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeIOBEYECKOM
NEeATEIbHOCTH, 3TAaNoB €€ pa3BUTHA U 3HAYMMOCTHU JJI PA3BUTHS LUBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHU4YECKON KYJIbTYypOH KakK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeSATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPblI 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJy4Yns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HABBIKA PEIICKCHH, TMPU3HAHHEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPyroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMW IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIICH Ccpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCJEICTBUN ISl OKpY’)Karoled cpeabl, OCO3ZHAHUEM
100aTbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeEM U MyTe X pelieHus;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJOBHUSAM COLMAJBLHOM M NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOIMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIEH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIIEC
dbopMyIMpOBaTh WEH, TIOHSITHS, TUIIOTE3bl 00 OOBEKTaX U SIBJICHUSAX, B TOM YUCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMil0, BOCIPUHHMATh
CTPECCOBYIO CHTYAaIlMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] W JeUCTBUSA, (GOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble 1ornueckue aAeficTBU:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOUIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TOHSATWUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKay, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  MTPEOOPA3OBHIBATH  CYXKICHHUS:
YTBEPIUTEIbHbIE W OTpUIIATeIbHBIC, €IMHUYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;



BBISIBIISAITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb ~ KPpUTEPUM UL BBIABICHHMS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPECUNH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupath 10Ka3aTeIhCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIbHO HECJIOKHBIE JOKAa3aTEelIbCTBA
MaTeMaTUYECKUX (PaKTOB, BBICTpaMBaTh AapryMEHTALMI0, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 permeHus ydyeOHOW 3aiaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB pELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAIMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
dbopMynIupoBaTh BONPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpolIemMy,
CaMOCTOATENIbHO YCTaHaBJIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOXKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTHYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy cOoOOiIt;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 11O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

POTHO3MPOBATh BO3MOXKHOE PAa3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBHSX.

PaGora ¢ nundopmanueii:

BBISIBIIATh HEJIOCTATOYHOCTh M HM30BITOYHOCTH WH(GOPMAIUHU, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHU 3a1a4H;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATH W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (OPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TMpeACTaBiICHUS HHPOPMAUA € WLTIOCTPUPOBATH
peliaemMble 3aJadyd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHWBATh HAAEKHOCTh WH(OOPMAIMU TIO KPUTEPHUSM, MPEII0KCHHBIM
YUUTEIEM U CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



BOCIPUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LEJIAMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS IO
X0y pelleHus 3a7aui, KOMMEHTHUPOBATh ITOyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKJ€HUS 3a7]aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIaEMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs, COIOCTABIATh CBOM CYXKIEHUS C CYXICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM Gopme popMyIupOBaTh Pa3HOINIACHS, CBOM BO3PAKECHMUS,
IPEACTABIATh  pPE3YyJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTA,
UCCJENOBAHUS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMYINECTBA  KOMAHJIHOM M
UHAMBHUIYaIbHON paboThl MpU PEIIEHUU YUYEOHBIX MAaTeMaTHYECKHX
3a/ay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
o0CyXIaTh MPOIIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TpyHmoBbIX (opmax pabotsl (0OcyxkaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPpMbl M JIpyTU€), BBIIOJHATH CBOKO YAacCTh
paboThl U KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLIEHMBaTh KauyeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIHO COCTABJAThH IUIaH, AJITOPUTM PELIECHUs 33aJa4d (MU €ro
4acTh), BBIOMpATh CIOCOO pPEIICHUS C y4ETOM HUMEIOIIMXCS PECYypPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CIOCOOAMU  CaMOTNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJibTara peleHrsl MaTeEMaTUUECKOM 3a/1auu;

NpEeABUIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MPHU PEIICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX ONTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AECATEIBHOCTU MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTYKCHHS WU HEIOCTYOKCHUS IEITH,
HAXOJIUTh OMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIETYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BLIYMCTIEHUS

BrImotHITh, coYeTas YCTHBIE M THChbMEHHBIC MPUEMBI, apUPMETHICCKUE
JEUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAa4eHUS YUCIOBBIX BBIPAKEHUM, MPUMEHSATH pPa3HOOOpa3HbIC
CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUMN, COIEPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0AHON (HOPMBI 3aMKMCH YUCEN K APyroM (mpeoOpa3oBbIBAThH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO JIPOOB).

CpaBHUBATH U YIIOPSIOUYNBATH PAllMOHAIILHBIC YUCIIA.

OKpyIJIsITh YuCnHa.

BBINOMHATS TPUKUIKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUH, OIIEHKY 3HaUYCHUM
YUCJIOBBIX BBIpAKCHUI. BBIMOIHATH JAEHCTBUS CO CTENEHAMH C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsAT,  NpU3HAKK ~ JCIUMOCTH, pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemate mpakTUKO-OpUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOMOPIMOHAIBHOCTHIO BEJIMYMH, MPOIIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl pelieHus 3a1a4 ¢ Y4ETOM OTPaHWYCHHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandyecKyto TEPMUHOJIOTHIO U CHUMBOJIUKY, TPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
MIepEMEHHBIX.

Beimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHUS B MHOTOWICH
MIPUBECHUEM TTOJIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BhITIONHATS, yMHOXKEHHE OJTHOWICHA HAa MHOTOWICH W MHOTOWICHAa Ha
MHOT'OYJICH, TPUMEHThH (hOPMYJIbl KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOXHTENS, TPYNIHPOBKH  CIIAaraeMbIX,
npuMeHeHusT (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[IpumensaTs nmpeodpa3oBaHsl MHOTOWICHOB JJISI PEIICHUST PA3IUYHBIX 3a/1a4
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMS U HEPaBeHCTBA

Pewlats yMHEMHBIE YpaBHEHUS C OJHOM INEPEMEHHOW, NPUMEHSS NpaBUia
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsaTs, sBisieTCs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMsI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHUS.

Pemiath cuctembl IBYX JIMHEHHBIX YPaBHEHUN C ABYMS NEPEMEHHBIMU, B TOM
quciie rpaduuecKu.

CocraBisaTh W peuiaTh JIMHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y IOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300pakath Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHME 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbI, 3aMIUCHIBATH YUCIOBBIE TPOMEXKYTKH HA
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIMNA. CTpouTh rpadux GyHKIUU Y = |X|.

OnuceiBaTh C TMOMOIIBIO (YHKIMNA W3BECTHBIC 3aBUCUMOCTH MEXKITY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM paOOTHI.

Haxonute 3HaueHne (PyHKIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MPEACTABICHHS W aHalW3a WHOOpMAaIHy,
W3BJICKATh U UHTEPIPETUPOBATH HH(GOPMAITUIO U3 TPadUKOB pEeATbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOydenuss B 8 kJjacce oOydYaromuiicss TMOJYYUT CIICAYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayajdbHbBIE MPEACTABICHHUS O MHOECTBE JEHCTBUTEIBHBIX
YUCeN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCIECHUN, N300pa)kaTh ACHUCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apuMETUYECKOTO KBAJPATHOTO KOPHS, HAXOAWTH
KBaJpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBITOIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, CONEP)KALIMX KBAJpaTHBIE KOPHHU, HCIOJb3Ys
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JAECATHIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TOHSATHE CTENEHU C 1EeJbIM IOKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKALUX CTETICHH C LIEIbIM ITOKa3aTesIeM.

BBITIONHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumeHsTh npeodpa3oBaHus BEIPAXKEHUM JIs pEUICHUsT PA3IMYHBIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTe nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocTeilive UCCIEAOBaHUSI YPABHEHUM U CUCTEM ypaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpPeICTaBIeHNH (yCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YPaBHEHUW pEIICHUS, €CIIM HMEET, TO CKOJbKO, U
npouee).

[TepexoauTh OT crnoBecHOW (OPMYIMPOBKH 3amadul K €€ anredpandeckoit
MOJIEIA C TIOMOIIBIO COCTaBIICHUS YpaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a[a4M MTOTYYCHHBIN pe3yIbTarT.

[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HUX CHUCTEMBbI, /1aBaTh
rpauyuecKyr0 WJUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS W S3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OO0O3HAYCHWsI), OMPEACNITh 3HAUYCHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONPEACNIATh CBOWCTBA (PYHKITUU 10 €€ rpaduKy.

Ctpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x,y =x2, y = x3,y = [x|, y = VX, onuceIBaTh CBONCTBA YHCIOBOI
byHkIuu 110 €€ rpadukKy.

K koHiy oOyueHuss B 9 kiacce oOydaroIIMHCA TMOJYYUT CIEIYIOIIHNE
MIPEIMETHBIC PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBAaTh M YIIOPSIIOYMBATH PAIIMOHAJIBHBIE U UpPAIlMOHAIbHBIE YHCIIA.

BbInonHATh  apupMeTHYeCKUe JEeUCTBUS € palMOHAIBHBIMU YHCIIAMH,
couetas YCTHBIE W TIMCbMEHHBIE TPUEMBI, BBINOJHATH BBIYUCICHUS C
UPpAMOHATHFHBIMH YHCIIAMHU.



Haxomute 3HaueHHs CTENEHEW C LeNbIMU I[OKAa3aTels MU U KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MNPUKHUAKY pe3yjbTara
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaApaTHBIE YPAaBHEHUWs, YPAaBHEHMS, CBOJISIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIEC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

Pemate TekcTOBBIE 3amauM  ainreOpauvdeckuM CHocOOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHU (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YpPABHEHUU DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpAaTHbIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOW, 3aMMCHIBATH PEUICHUE C IOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIINE KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATh PEIIEHUE C TOMOIIBIO0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUH PA3JIWYHBIX 3a4a4.

DOyHKUIMHA

Pacno3naBath (yHKIMM U3y4YeHHBIX BHJOB. [loKa3biBaTh CcXeMaTUYECKH

pacIojIoXeHNe Ha KOOPJAMHATHOW TJIOCKOCTH rpadukoB QyHKIMNA BUOA: y = kX, y
=kx+b y=kix,y=a2 +bx+c y=x3, y=3Vx, y= |x|, B 3aBHCHMOCTH OT
3HauYeHUN KOA()PUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U HU300paXaTh CXEMaTHYECKU TpaduKU KBaJApPATUUYHBIX (DYHKIIHA,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIUM 1O UX TpaduKaM.

Pacno3naBaTh kBagpaTHuHyO (QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaqbHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBble MOCIEA0BATEILHOCTH H IPOTPeCCU U

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYIO TMPOrpeccud Npu
Pa3HBIX CTIOCO0aX 3a/IaHMUs.

BbINONMHATE  BBIUMCIACHHUS C UCHOJB30BaHUEM (OpPMYNT N-ro 4jieHa
apu(pMeTHYeCKON U reOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCIEIOBAaTEILHOCTY TOYKAMU Ha KOOPJIMHATHOU
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne o/ P Konrpoabubie IIpakTHueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHUS. PalinoHaibHbIE 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJIredpantieckue BLIpakeHis 7 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 Y PaBHEHNS U HEPABCHCTBA 20 I https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
K ) 24 1
4 OOPAMHATI H rpaguich. DyHKiin https:/m.eds00.ru/7f415b90
bu6mmoreka [JOK
1
> TosToperne 1 06obmenne 6 https:/m.eds00.ru/7f415b90
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 5 0




8 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 4 .K 15
ucia v BeluuciaeHus. KBagpaTHeie KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTENeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaXKEHUS. 5 | bubnuoreka [IOK
KBanpaTnsiii TpEX4iieH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKkue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpanyeckast 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
ypaBHEHHU https://m.edsoo.ru/7f417at8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 v .H 12 1
paBHEHHS U HepaBeHCTBA. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
8 o .0 5
YHICHIH. LCHOBHbIC HORATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 9
YHKIBH. Hucrosbie GynKimn https://m.edsoo.ru/7f417af8
10 [ToBTOpenHue u 06o0IIEeHNEe 6 2 bubmorexa LOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcsbl
1 Yucna v Beruncienus. JleiicTBUTeIbHBIC 9 bubnuorexa [IOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 | bubnnorexa [JOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubnmorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
. 1
4 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 hitps://m.cdsoo.ru/7f419d08
bubnunoreka LIOK
o 1 1
. YHICHH 6 https://m.edsoo.ru/7£419d08
bu6nunorexa LIOK
q 15 1
6 MCTOBRIC TOCIEAOBATCALHOCTH https://m.edsoo.ru/7£419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALHS 18 | bubnmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
nugposeie
Nenn/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsl
1 [IoHATHE panMOHAIBHOTO YKCIa 1
) Apudmerrdeckue I1eHCTBUS C |
palMOHAIbHBIMU YHCIIAMU
3 Apudmerrdeckue I1eHCTBUS C 1
pauMOHAIbHBIMU YU CIAMU
4 Apudmerndeckue 1eicTBHS ¢ |
palMOHAIbHBIMU YHCIIAMU
5 Apudmerrdeckue I1eHCTBUS C |
palMOHAIBLHBIMU YK CIIAMU
6 Apudmerndeckue 1eHCTBUS € |
paloOHaIbHBIMU YHACIAMU
7 CpaBHeHue, ynopsijouuBaHue |
palMOHATIBHBIX YUCEI
2 CpaBHeHue, ynopsiiouuBaHue |
palMOHATIBHBIX YUCE
9 CpaBHeHue, ynopsjounBaHue |
paloOHaIbHBIX YUCEI
but6mmoreka [IOK
10 CreneHb ¢ HaTypaJbHBIM [T0OKA3aTEIEM 1
https://m.edsoo.ru/7f4211de
but6mmoreka [IOK
11 CreneHb ¢ HaTypaJbHBIM [10Ka3aTEIEM 1
https://m.edsoo.ru/7f421382




bu6nmoreka [IOK

12 CreneHb ¢ HaTypaJbHBIM [10Ka3aTEIEM hitps:/m.cdsoo.ru/7f42154
13 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM bubmmorexa LIOK
https://m.edsoo.ru/7f4218be
14 CrerneHb ¢ HaTypaJbHBIM [10Ka3aTEIEM
15 Pemenrie OCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PEabHOU MPAKTUKU
16 Pemienne ocHOBHBIX 3a/1a4 Ha ApOOH,
MPOLIEHTHI U3 PealbHOU MPAKTUKU
17 Pemienne ocHOBHBIX 3a/1a4 Ha ApOOH,
MPOLICHTHI U3 PEATHbHOU MPAKTUKU
18 Pemenne ocHOBHBIX 33/1a4 Ha JIpooOwH,
MPOLICHTHI U3 pealbHOU MPAKTUKU
19 [Ipu3Haku nenumocTu, pa3aoKeHUus Ha
MHOKHUTEJIN HATYPAIbHBIX YUCEI
20 [Ipu3Haku nenumocTu, pa3aoKeHUus Ha
MHOKHUTEIN HATYPAIbHBIX YUCEIT
71 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH
2 Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHas MpOMOPIMOHATBHOCTH
3 Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHas MPOTMOPIIMOHATHPHOCTH
4 Peanbubie 3aBucumoctu. [psmas u
oOpaTHasi MPOMOPIHUOHATBHOCTH
25 KonTponbhas pabota no teme
"ParnoHanbHble uncia"
26 byxBeHHBIE BBIpaXKEHUS bubnmnorexa [JOK




https://m.edsoo.ru/7f41feec

27 DopmyJibl
28 DopMmyJibl
79 [Tepemennnbie. JlomycTuMble 3HaYEHUS
MePEMEHHBIX
[TpeobpazoBanre OYKBEHHBIX BbIPAKEHUM,
bubnunoreka LIOK
30 pacKpbITHE CKOOOK M MPUBEICHHE MOJ00HBIX
https://m.edsoo.ru/7f41fafa
ClIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX BBIPAKECHUH,
31 ACKpBITHE CKOOOK U MPUBEIEHUE MOJOOHBIX bubmmorexa [IOK
Packp PHBEA A https://m.edsoo.ru/7f41£d70
ClIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX BBIPAKECHUH,
32 pacKpbITHE CKOOOK M IIPUBEACHHUE MOI00HBIX
claraeMbIx
[IpeobpazoBanre OyKBEHHBIX BBIPAKECHUH,
33 pacKpbITHE CKOOOK M IIPUBEACHHUE TTOTI0OHBIX
craraeMbIx
34 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubnnorexa [JOK
[oxKasarejieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubmuorexa [IOK
[oKaszarejieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubnmnorexa [JOK
IOKa3arejieM https://m.edsoo.ru/7f4218be
bubnunorexa LIOK
37 MHorouneHbl
https://m.edsoo.ru/7f42276e
b K
38 MHorouneHbl nommorexa O
https://m.edsoo.ru/7f422930
39 CroxeHue, BRBIUUTAaHUE, YMHOKECHHE bubnuorexa [JOK




MHOI'O4YJICHOB

CJIO)KeHI/Ie, BbIYUTAHUC, YMHOXCHUC

https://m.edsoo.ru/7f422af2
bubnunorexa LIOK

40
MHOTI'OYJICHOB https://m.edsoo.ru/7f422cc8
41 CroxeHue, BRBIUUTAaHUE, YMHOKEHHE bu6nmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CiokeHue, BBIYUTaHUE, YMHOXKEHUE bu6nmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
N bubnuorexa [{OK
43 DopMyJIbl COKPAIEHHOTO YMHOKEHUS
https://m.edsoo.ru/7f42432a
. bubmuoreka [IOK
44 DopMyJIbl COKPAIEHHOTO YMHOKEHUS
https://m.edsoo.ru/7f42464a
N bubnuoreka [{OK
45 DopMyJibl COKPAILIEHHOTO YMHOKEHUS
https://m.edsoo.ru/7f424c12
N bubnuoreka [{OK
46 DopMyJibl COKPAILIEHHOTO YMHOKEHUS
https://m.edsoo.ru/7f424£d2
N bubmuorexa [IOK
47 DopMyIIbl COKPAIEHHOTO YMHOKEHHUS
https://m.edsoo.ru/7f4251d0
bubmmoreka IIOK
48 PasnoxxeHre MHOrO4ICHOB HA MHOKHUTEIIN
https://m.edsoo.ru/7f423312
bu6mmoteka IIOK
49 PasnoxxeHne MHOrO4YICHOB HA MHOYKHUTEIIH
https://m.edsoo.ru/7f4237fe
bubmmoteka IIOK
50 PasnoxxeHne MHOTrO4YICHOB HA MHOXKHUTEIIH
https://m.edsoo.ru/7f4239de
51 PasnoxxeHre MHOrO4YJICHOB HA MHOKHUTEIIN
57 KonTponbhas pabota no teme
"Anredpanyeckue BoIpaxeHus"
53 YpaBHeHue, mpaBuiia mpeodpazoBaHus

YpaBHEHMsI, PABHOCUIILHOCTb YPaBHEHHI




JIuHeitHoe ypaBHEHHE C OJTHOM MTEPEMEHHOM,

>4 peleHue JIMHEMHBIX YPaBHEHU I
55 JIuneliHoe ypaBHEHME C OJHOM IEPEMEHHOM, bubmmoreka [JOK
pelIeHne JTUHEHHBIX YPaBHEHUN https://m.edsoo.ru/7f420482
56 JInHeHOE ypaBHEHHE C OJJHOW NTEPEMEHHOM,
peleHue JIMHEMHBIX YPaBHEHUI
57 Pemienue 3aga4u ¢ moMoOIIbIO YpaBHEHUI bubmmorexa [TOK
https://m.edsoo.ru/7f42064¢e
58 Pemienue 3agayu ¢ mOMOIIBbIO YpaBHEHHI bubmmorexa [IOK
https://m.edsoo.ru/7f420806
59 Pemienue 3aga4u ¢ mOMOIIbIO YpaBHEHHI bubmmorexa [IOK
https://m.edsoo.ru/7f4209a0
60 Pewienue 3aga4 ¢ nOMOIIbIO YPaBHEHUI buGnuorexa [IOK
https://m.edsoo.ru/7f420e6e
61 Jluneiinoe ypaBHEHHE C IBYMs bubmmoreka [JOK
HNEPEMEHHBIMU U ero rpaduk https://m.edsoo.ru/7f427¢32
& Jlunelinoe ypaBHEHHE C IBYMS bubnnorexa [JOK
NEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JIMHENHBIX YPaBHEHHH € bubmuoreka [IOK
JIByMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema /1ByX JIMHEHHBIX YpaBHEHHH ¢
JBYMsI IEPEMEHHBIMU
65 Cucrema 1ByX JIMHEMHBIX YPAaBHEHHI C
JBYMsI IEpEMEHHBIMU
66 Cucrema 1ByX JIMHENHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU
67 Pewienue cucreM ypaBHEHUN bubnmorexa LHOK

https://m.edsoo.ru/7f4284de




bu6nmoreka [IOK

08 Petuierie cueTen ypasHeHui https://m.edsoo.ru/7f42865
69 Pemenue cucrem ypaBHEHUI bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Peuienue cucrem ypaBHEHH
7 KontponbHas padora no teme "JInneiinsie Bu6mumotexa [JOK
ypaBHEeHHUA" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha nmpsimoi bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubmmnorexa LIOK
74 HHCII0BRIC IPOMEXYTKH https://m.edsogru/7f41dff2
75 UucnoBble TPOMEXKYTKU
76 Paccrosinue Mue)KI[y I[B}’M}I TOYKaMHU
KOOPJAMHATHOM MpsIMOi
77 Paccrosiaue Mex 1ty IByMst TOUKaMu
KOOPJMHATHOU IIPSAMOI
78 [IpsimoyrosbpHas cucreMa KOOpArHAT Ha bubmuoreka [IOK
IIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyrosibHast cUCTEMa KOOPAUHAT Ha bubmmnoreka HOK
IIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX (HopMyTamMu ngg;g::;;gﬁ/sﬁ“%%
81 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyIaMu ngg;ifg;gﬁ%mwd%
82 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyITamMu
83 Yrenue rpauKoOB peasibHbIX 3aBUCUMOCTEH bubnworexa LOK

https://m.edsoo.ru/7f41ea24




84 Urenue rpaduKoB peaibHbIX 3aBUCHUMOCTEN
b K
85 [Tonsitue GyHKIMN nommorexa [0
https://m.edsoo.ru/7f41ef06
86 I'padpux bysakIIN
bubnunoreka LIOK
87 Csoi i
BOTICTEA pyHKIUH https://m.edsoo.ru/7F41£078
bubnunoreka LIOK
88 Csoi i
BOHCTBA QyHKLMH https://m.edsoo.ru/7f41f1fe
b K
89 Jluneitnas pyHkuus nbmmorexa 10
https://m.edsoo.ru/7f427282
90 Jluneitnas pyHkuus Bubmiorexa IOK
https://m.edsoo.ru/7f427412
bubnuoreka [{OK
91 IT HHOA
OCTpOCHHE rPadHKa IMHCHHOM pymKitn https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka TUHEHHON GHYHKIIMT
93 I'padux pynkmn y =[x|
94 I'padux pyHkuum y =[x|
Kontponbnas padota nmo teme "KoopauHaTsl
95 u rpaduxu. @ynkuun" / Becepoccuiickas brbmmorexa [TOK
p - CYHKR p https://m.edsoo.ru/7f41f50a
poBepoyHas paborta
96 Hrorosas koHTposibHas padoTa / bubmmnoreka HOK
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/7f429c6¢
97 [ToBTOpEHNE OCHOBHBIX MOHSTHI U METOZOB
Kypca 7 kiacca, 00001eHre 3HaHUIA
03 IToBTOpEHNE OCHOBHBIX MOHATUI U METOLOB bu6muoreka [JOK
Kypca 7 kiacca, 000011eHre 3HaHUH https://m.edsoo.ru/7f429£32
99 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB bubmuoteka [IOK

Kypca 7 kiacca, 000011eHre 3HaHUIA

https://m.edsoo.ru/7f42a0e0




HOBTOpCHI/Ie OCHOBHBIX ITOHATHH B METOJ0B

100 . 1
Kypca 7 Kinacca, 0000IeHIe 3HAHHIMA
101 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB 1 bubmmoreka [JOK
Kypca 7 kiacca, 000011eHrue 3HaHUIA https://m.edsoo.ru/7f42a27a
102 IToBTOpEHNE OCHOBHBIX MOHATHI U METOZOB | bubmuoreka [JOK
Kypca 7 xiacca, 00001IeHre 3HaHUHA https://m.edsoo.ru/7f42a900
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




8 KVIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne n/n Tema ypoxa Konrpoabnbsie IIpakTHyeckue tHponnie
Bcero o0pa3oBaTejibHbIE
padoThbI padoThI pecypenr
1 KBagpaTHbiii KOpeHb U3 YKciia 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42d452
2 [TonsiTne 06 UppaIMOHAILHOM YHCIIC 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42eaaa
3 Jecstruunbie MpUOIMKEHUS |
UPPALMOHATIBHBIX YUCET
4 JecsiTuunble MpUOIMKEHNS |
UPPALMOHATIbHBIX YHCET
5 JleMicTBUTEIBbHBIC YKCIIa 1
6 CpaBHeHuE 1eHCTBUTENBHBIX YUCEI 1
7 CpaBHeHUE NENCTBUTENBHBIX YUCEI 1
8 Apudmernueckuil KBapaTHbIM KOPEHb 1
9 VYpaBHeHue BUa X* = a 1
10 CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX | bubnmnoreka HOK
KOpHEHN https://m.edsoo.ru/7f42d862
1 CaoiicTBa apu(PMETHIECKUX KBAJIPATHBIX | bubnnorexa [JOK
KOpHEM https://m.edsoo.ru/7f42d862
12 [IpeoOpazoBaHne YNCIOBBIX BBIPAKECHUH, | bubmuorexa [IOK
COoZlepKallX KBaJIpaTHBIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeobpazoBaHne YNCIOBBIX BHIPAXKEHUH, | bu6muoreka [JOK
COoJEepIKaIlIuX KBaJApaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpazoBaHme YNCITOBBIX BEIPAKECHHM, 1 bubnuotexa [JOK




COACPpKAIMX KBaAPaTHBIC KOPHU

[IpeobpazoBanue YUCIOBBIX BHIPAKEHUH,

https://m.edsoo.ru/7f42e0be
bubnunorexa LIOK

15
COJIEpKaIUX KBaJApaTHbIE KOPHU https://m.edsoo.ru/7f42e262
16 CreneHs ¢ IeIbIM II0Ka3aTeIeM buGnuorexa [IOK
t https://m.edsoo.ru/7f4354a4
CranpapTHas 3anuch yncia. Pazmepsl
00BEKTOB OKPYXKAIOIero Mupa (ot
Py pa bubnunorexa LIOK
17 AJIEMEHTAPHBIX YACTHUIL 10 KOCMUYECKHX
https://m.edsoo.ru/7f436098
00BEKTOB), UTUTEIIBHOCTH MTPOIIECCOB B
OKPY’KaIOIIEM MHUPE
. bubnuorexa [IOK
18 CBoiicTBa CTENEHH C LIETBIM ITOKa3aTeIeM
https://m.edsoo.ru/7f435648
. bubnuorexa [IOK
19 CBoiicTBa CTENEHH C LIEJIBIM ITI0Ka3aTeIeM
https://m.edsoo.ru/7f435648
. bubnuoreka [{OK
20 CBoiicTBa CTENEHH C LIETIBIM ITOKa3aTeIeM
https://m.edsoo.ru/7f435648
21 CBOJICTBA CTEIIEHHU C IEJIBLIM ITOKA3aTEIEM bubnuorexa [IOK
H https://m.edsoo.ru/7f43599a
22 CBOJICTBA CTEIIEHHU C IEJIBLIM ITIOKA3aTEIEM bubnuorexa [IOK
H https://m.edsoo.ru/7f435¢d6
23 KBanparsslii TpéxuneH
24 KBanpatHblil TpExuneH
)5 Pasnoxxenue kBagpaTHOro TpEXuiieHa Ha bubmuorexa [IOK
MHOXXUTEIU https://m.edsoo.ru/7f42fd38
26 Pa3noxeHne KBagpaTHOro TpEX4sacHa Ha bu6muoreka [JOK
MHOXXUTEIHU https://m.edsoo.ru/7f42fd38
7 KonTponbhas pabota no remam bu6muoreka [JOK

"KBanpatssle kopHU. CTeneHu.

https://m.edsoo.ru/7f42ec80




KBagpaTHbiii TpexuieH"

28 Anrebpanueckas 1poOb bubmmorexa [IOK
https://m.edsoo.ru/7f430382
29 JomnycTumble 3HaYeHUsI IEPEMEHHBIX,
BXOJISIINX B aredpandeckue BoIpaskeHus
30 JlommycTrMble 3HaYCHHSI IEPEMCHHBIX,
BXOJISIINX B IreOpanvecKie BhIPaKEHUs
31 OcHOBHOE CBOMCTBO aredpandeckon bubnnorexa [JOK
Ipoou https://m.edsoo.ru/7f4308e6
. bubanorexa [JOK
32 Coxpauerne apobeii https://m.edso:)_.lru/7f430a8a
. bubanorexa [JOK
33 Coxpamerne npobeii https://m.edso:)_.lru/7f430f44
. bubnnoreka [JOK
34 Coxpamerne npobeii https://m.edso:)_.lru/7f430f44
35 CroxeHue, BRIUMTAHUE, YMHOKEHHUE U bu6nunorexa LIOK
JIeJICHUE alredpandeckux Ipooei https://m.edsoo.ru/7f43128¢
36 CnoxeHue, BBIUNTaHUE, YMHOKEHHUE U bu6mmoteka IIOK
JeNieHre anrebpandeckux Apoodei https://m.edsoo.ru/7f4315¢0
37 CroxeHue, BRBIUMTAaHUE, YMHOKEHHUE U bubmuoreka [IOK
JIeJICHUE alredpandeckux Ipooei https://m.edsoo.ru/7f4318c2
18 CnoxeHue, BBIUUTaHUE, YMHOKEHHUE U bubnmnorexa [JOK
JIeTICHUE alre0pandeckux apooei https://m.edsoo.ru/7f431a20
39 [IpeoOpazoBanue BEIpaXKEHUA, COACPIKALINX bu6muoreka [JOK
anredpanveckue Ipoodu https://m.edsoo.ru/7f43259¢
40 [Tpeo6pa3zoBanne BbIpaXeHH, coepKalux bu6muoreka [JOK
anreOpanveckue apoou https://m.edsoo.ru/7f432736
41 [IpeoOpazoBanue BBIpAXKEHUA, COACPIKALINX bubmuoteka [IOK




anredpanveckue Jpoou

https://m.edsoo.ru/7f432736

4 KonTtponpHast pabora o Teme bu6mumoteka [JOK
"Anrebpanyeckas 1po0p" https://m.edsoo.ru/7f431d36
Bu6muoteka [JOK
43 Keanpartoe ypasiieiie https://m.edsofru/7f42€e1a
44 HenonHoe kBagpaTHOE ypaBHEHHE bubmmorexa [IOK
https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHOE ypaBHEHUE bubmorexa LIOK
https://m.edsoo.ru/7f42eela
46 ®opmya KOpHEH KBapaTHOTO YpaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f42£158
47 dopMysa KOpHEW KBAaIpaTHOIO YPaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42£3f6
48 dopmysia KOpHEH KBaJIpaTHOIO ypaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK
https://m.edsoo.ru/7f42fefQ
50 Teopema Buera bubmmorera [OK
https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHui, cBoasAImmxcs K bubnmnoreka HOK
KBaJIpaTHEIM https://m.edsoo.ru/7f43c542
57 Pemenue ypaBHeHMI, CBOASIINXCS K bubmuoreka [IOK
KBaJIpaTHEIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme ApoOHO-paLMOHATbHbIE bu6muoreka [IOK
ypaBHEHUA https://m.edsoo.ru/7f4328c6
54 [Tpocreiimue ApoOHO-palliOHAIbHBIE bu6muoreka [JOK
ypaBHEHUA https://m.edsoo.ru/7f432b6e
55 Pentenne TeKCTOBBIX 33/1a4 C TTOMOIIBIO bubmuorexa [{OK




56

KBaJIpaTHBIX YPaBHEHUI

Pemienne TeKCTOBBIX 3a71a4 C IOMOIIbIO
KBaJIpaTHBIX YPaBHEHUI

https://m.edsoo.ru/7f42f75¢c

bubnunorexa LIOK
https://m.edsoo.ru/7f42f8f6

57

58

59

KonTtponsnas padora no Teme "KBanparusie
ypaBHEeHHUA"

JInHeitHoe ypaBHEHHE C IBYyMS
MEePEMEHHBIMHU, €ro rpaduK, MIPUMEpPHI
pelieHus: ypaBHEHUH B LEBIX YUCTIAX

JluHeliHOE ypaBHEHUE C JBYMs

MEPEMEHHBIMH, €ro TrpaduK, MIPUMEPHI
pellleHus] ypaBHEHUH B IIENbIX YHCIaX

bu6nmmoreka [IOK
https://m.edsoo.ru/7f4301{2

60

JInHeitHOEe ypaBHEHHE C IBYMS
MepEMEHHBIMH, €T0 TpaduK, TPUMEPHI
pellleHus] ypaBHEHUH B IIENIbIX YHCIaX

61

62

Pemenne cucrem IByX JIMHEMHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU

Pemenue cucrem IByX JIMHEHHBIX
YpaBHEHMH ¢ IByMsI IEpEeMEHHBIMU

63

Pemenue cucrem AByX JTMHEHHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU

64

65

[Ipumepsl permeHnst CUCTEM HETMHEHHBIX
YpPaBHEHUH C JIBYMsI IEPEMEHHBIMU

[Ipumeps! perieHns cucTeM HETMHENHBIX
YPaBHEHHH C IByMsI IEpEeMEHHBIMU

66

['paduyeckas MHTEpIpeTallnsl ypaBHEHUS C
JBYMsI IEPEMEHHBIMU U CCTEM JIMHEHHBIX
YPaBHEHUH C ABYMs [IEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

['padmyeckas MHTEpIpeTalLlUsl ypaBHEHUS C

but6mmoreka [IOK




JBYyMsI IEPEMEHHBIMU U CHCTEM JIMHEUHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU

Penrenne TekCTOBBIX 3a1a4 C IIOMOIIBIO

https://m.edsoo.ru/7f43d6d6

08 CHCTEM YpaBHEHUI
69 Pemenne TekcTOBBIX 33714 € IOMOIIBIO
CUCTEM ypaBHEHUH
70 Pelenne TeKCTOBBIX 33714 C IOMOIIBIO
CUCTEM ypaBHEHUI
71 YuciioBble HEPABEHCTBA U UX CBOMCTBA
72 YucnoBsle HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 0/1HOM epeMeHHON
74 JInHeiHbIe HEPaBEHCTBA C OAHOM bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42¢692
75 JIvHeiiHbIe HEpaBEHCTBA C OHOM bubnnorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42c840
76 JIvHeiiHbIe HEpaBEHCTBA C OAHOM
NIEPEMEHHOI U UX pELICHNE
77 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnmnorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 CucTemMbl TUHEHHBIX HEPABEHCTB C OAHOU bubnnorexa [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHEIHBIX HEPABEHCTB C OAHON
NIEPEMEHHOI U UX pelIeHNe
N3o00pakenne penieHus TMHEHHOTO
80 HEPaBEHCTBA U UX CUCTEM Ha YHCIIOBOM bubmmorexa LIOK
. https://m.edsoo.ru/7f42c9¢e4
pSIMOit
31 N3ob6pakenue penieHust TMHEHHOTO bubmuoteka [IOK

HCPAaBCHCTBA U UX CUCTCM Ha YK CIOBOM

https://m.edsoo.ru/7f42c9¢e4




pAMO

KonTtponbHas pabora mo Temam

82 .
"HepasenctBa. CucteMbl ypaBHEHUI"
Bu6muoteka [JOK
83 Homsrre gy https://m.edsofru/7f433c12
24 OO6uacTh ornpeaeneHUs] 1 MHOXKECTBO bubnmoreka [JOK
3HaYeHUN PYHKLIUU https://m.edsoo.ru/7f433d84
85 CniocoObI 3a1anus QyHKIUN
86 I'padux pynkumm
g7 CaoiicTBa (yHKIIUHU, UX OTOOpakeHHE Ha
rpadpuke
88 UreHue u noctpoeHue rpagukoB GyHKIUI
29 [Tpumeps! rpadukoB GpyHKIHH,
OTPaXKAIOIINUX PEAIbHBIC TPOILIECCHI
OYHKIINH, OMUCHIBAIOIIUE MPIMYIO U
90 06}1;aTin(; HpOHOpLII/I(iIIaJ'ILHpLIe ’ bubmmorexa LIOK
SABUCHMOCTH, HX Tpadui https://m.edsoo.ru/7f434bbc
91 ['nnep6ona
72 Tinepbona Etptfsj?/ljr?::;;fr?/sf4343e2
93 Ppaduic gyt y =x* Etptfs]?/ljg:;i)fg/sf434s72
Oyukun y =x2, y = x3, y = VX, y = [x];
94 rp}ell(p;{eai)e pélzeHI/Ie, }}llpaBHeH};/Iﬁ |I/I | bubnmorexa LOK
N https://m.edsoo.ru/7f434d38
CUCTEM YPaBHEHHIA
IToBTOpEHKME OCHOBHBIX MOHATUN U METOJIOB
95 KypcoB 7 u 8 KjaccoB, 00001eHne 3HaHUH / bubmorexa [OK

Bcepoccuiickas mpoBepodHas padboTa

https://m.edsoo.ru/7f4371aa




96 HroroBast koHTpoOIbHAs paboTa / | bubnmnoreka HOK
Bcepoccuiickast mpoBepouHas pabota https://m.edsoo.ru/7t434eb4
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOIOB |
KypcoB 7 u 8 KjaccoB, 00001IeHne 3HAHU I
03 IToBTOpEHNE OCHOBHBIX MOHATHI U METOZ0OB | bubmuoreka [JOK
KypcoB 7 # 8 KJIacCOB, 000011IeHIe 3HAHUI https://m.edsoo.ru/7f43736¢
99 IToBTOpEHKE OCHOBHBIX MOHATUN U METOJIOB | bubnmnoreka HOK
KypcoB 7 u 8 KJIacCOB, 0000IIeHIe 3HAHUI https://m.edsoo.ru/7f437510
100 [loBTOpEHNE OCHOBHBIX MOHATUI U METOJOB | bubmmoreka [JOK
KypcoB 7 u 8§ Ki1accoB, 0000111eHre 3HAHU] https://m.edsoo.ru/7f4376b4
101 [ToBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B | bubnuoreka [IOK
KypcoB 7 u 8 KJIacCOB, 0000IIeHIe 3HAHUI https://m.edsoo.ru/7f436b88
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOIOB | bubnnorexa [JOK
KypcoB 7 U 8§ Ki1accoB, 0000111eHne 3HAHU] https://m.edsoo.ru/7f437858
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




9 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

PanyonanbeHble yKciia, UPPALMOHAIIBHBIE
Yrcia, KOHEUYHbIe B OECKOHEUHBIE
JeCATUYHbIE TpooU

MHOXECTBO JICHCTBUTEIBHEBIX YHCEIL,
JICHCTBUTEIIbHBIC YHCIIa KaK OCCKOHCYHBIC
JIECSITUUHBIE IpOOU

B3auMHO 01HO3HaYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEHCTBUTENBHBIX YUCEI U
MHO>KECTBOM TOYEK KOOPAMHATHON MPSMOMN
CpaBHeHuE IEHCTBUTENBHBIX YHCET,
apupMeTHUeCKue eHCTBUSA C
JEHCTBUTEIILHBIMU YUCIIAMU

[TpubnmxEHHOE 3HAUYCHNE BETUYUHBI,
TOYHOCTH MPUOINKEHHS

Oxkpyrienue yucen

OkpyriieHnue yncen

10

[Ipukuaka v OlleHKA pe3yJIbTaTOB
BBIYUCIICHUN

[Ipuknaka u OLEeHKa pe3yIbTaTOB
BBIYMCIICHUN

JIunelinoe ypaBHeHue. PemieHne ypaBHeHUH,
CBOJSILMXCS K JINHEHHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66




JIuneitHoe ypaBHeHue. Penienue ypaBHeHUH,

1 CBOAIIMXCS K JIMHEHHBIM
12 KBaaparHoe ypaBHenue. Pemienue bubmmoreka [JOK
YpaBHEHUH, CBOJIAIIMNXCS K KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
13 KBanparHoe ypaBHeHue. Penienue bubnunoreka [HOK
YpPaBHEHUH, CBOJIAIIMXCS K KBAIPATHBIM https://m.edsoo.ru/7f43c542
14 bukBanpartHbie ypaBHEHHUs bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHble ypaBHEHUS bubmmorexa LOK
https://m.edsoo.ru/7f43c3d0
[Ipumeps! penieHust ypaBHEHUHN TPEThEUN U
16 4eTBEPTOU CTEIIEHEN pa3JIOKEHUEM Ha
MHOHUTEIH
[Ipumepsl penieHus: ypaBHEHU TpeTben 1
17 4eTBEPTOU CTEIIEHEN pa3JIOKEHUEM Ha
MHOHUTENH
18 Pemenne npoOGHO-paliMOHaNbHBIX YPaBHEHUN bubmmorexa LOK
https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paliMOHaNbHBIX YPaBHEHUN bubmmorexa LOK
https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3aa4 anredpanyecKum
METOJ0M
71 Penienune TekcTOBBIX 3a/a4 alreOpanyecKum
METOA0M
2 Pemenne TekcToBbIX 3aa4 anredpanyecKum
METO0M
7 KonTtponbHas padota o teme "YpaBHEHUs C

OJTHOY TIepeMeHHOI"




24

25

YpaBHEHHE C IByMsI IEPEMEHHBIMU H €TI0
rpaduk
YpaBHEHHE C IBYMsI IEPEMEHHBIMU H €TI0
rpaduk

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

bubmuoreka [JOK
https://m.edsoo.ru/7f43d0b4

26

27

28

Cucrema /1ByX JIMHEHHBIX YpaBHEHUH €
JByMsI IEPEMEHHBIMU U €€ pellIeHNe
Cucrema JIByX JUHEWHBIX YpaBHEHUH C
JByMsI IEPEMEHHBIMU U €€ pellieHne
Cucrema 1ByX JIMHEHHBIX YPaBHEHUH €
JBYMs IEPEMEHHBIMU U €€ PEILICHUE

29

30

31

Cucrema /1ByX JIMHEHHBIX YpaBHEHUH ¢
JIByMsI IIEPEMEHHBIMU U €€ pelieHue

Pemenue cuctem ABYX ypaBHeHHﬁ, OAHO U3

KOTOPBIX JINHEHHOE, a IPyroe — BTOPOI
CTETNeHU

Pemenue cucrem 1ByX ypaBHEHMI, OHO U3

KOTOPBIX JIMHENHOE, a IPYyroe — BTOPOM
CTEIEHU

bubmuoreka [JOK
https://m.edsoo.ru/7f43d23a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pemenne cucreM nByX ypaBHEHHU, OHO U3

KOTOPBIX JIMHENHOE, a IPYyroe — BTOPOM
CTEIEHU

33

Pemenne cucreM 1ByX ypaBHEHHU, OHO U3

KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTCIICHU

34

35

I'paduueckas MHTEpHIpPETALIUS CUCTEMBI
YPaBHEHUH € ABYMS IEPEMEHHBIMHU

Pemenne TekcTOBBIX 3ada4 anre6panquKI/IM

CcocoooM




Penrenne TekCTOBBIX 3aJa4 aJ'II‘C6paI/I‘ICCKI/IM

36
crocodom
37 KoHnTtposnbHas padorta o teme "CucreMbl
ypaBHeHUI"
38 UucnoBble HEPABEHCTBA U UX CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX CBOMCTBA bubmmorexa [OK
https://m.edsoo.ru/7f43ad5a
40 JIvHeiiHbIe HEpaBEHCTBA C OAHOM bubnnoreka [HOK
MEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
41 Jlunelinble HEpaBEHCTBA C OJJHOM bubnuorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JInHeiHbIe HEPaBEHCTBA C OAHOM bubnnoreka [HOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
43 Cucremsl J'II:IHeﬁHLIX HEPaBEHCTB C OAHOU
MEePEMEHHOM U UX PEIICHHE
44 Cucremsl J'II:IHeﬁHLIX HEPaBEHCTB C OJHOU
MEPEMEHHOMN U UX pEIICHHE
45 Cucremsl nI:IHeﬁHLIx HEPaBEHCTB C OJHOU
MEPEMEHHOMN U MX PEIICHHE
46 KBagparHble HEpaBEHCTBA U UX PEIICHHE bubmmorexa [TOK
https://m.edsoo.ru/7f43b098
47 KBanparHbie HepaBeHCTBA U UX PEIICHUE bubmorexa HOK
https://m.edsoo.ru/7f43b21e
48 KBanpaTHbIe HEpaBEHCTBA U UX PEILICHUE bubmorexa HOK
https://m.edsoo.ru/7f43b5a2
49 KBaapaTHbIe HEPABEHCTBA U UX PELIEHUE
50 KBaznpaTHble HEpaBEHCTBA U UX PELLIEHUE
51 ['paduaeckas maTEpHIpETALINS HEPABEHCTB U bubnuotexa [JOK




CHUCTEM HCPABCHCTB C IBYM: IIEPEMCHHBIMU

I'padmueckas uHTEpHIpETALIUS HEPABCHCTB U

https://m.edsoo.ru/7f43b098

52 CUCTEM HEPaBEHCTB C JBYMS IIEpEMEHHBIMU
53 KontponbHast pabora o Teme
"HepaBencrpa"
54 KBaaparuunas pyHkius, e€ rpaduk u bubnnoreka [HOK
CBOMCTBa https://m.edsoo.ru/7f4396¢c6
55 KBanparnunas ¢pysnkuus, e€ rpaduk u bubnnorexa [HOK
CBOICTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pynkuus, e€ rpagux u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGomna, KOOPAUHATHI BEPIIMHbI bubnuorexa [JOK
napaboJibl, 0Cb CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f439eb4
53 [Tapaboia, KOOpAMHATHI BEPLUINHBI bubnnorexa [HOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a03a
59 [TapaGoia, KOOpAMHATHI BEPUINHBI bubnuoreka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAUHATHI BEPILINHBI bubnnoreka [JOK
napaboibl, 0Cb CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43a31e
61 [TapaGoua, KOOpAMHATHI BEPLUINHBI bubnnorexka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43a526
& [TapaGoia, KOOpAMHATHI BEPUINHBI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl
63 I'paduku pynkumit: y =kx, y =kx +b,
y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkuumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
65 I'paduku pynkumit: y =kx, y =kx +b,




y:k/x’ y:X3> y:VX’ y:|X|
I'paduku Gynkumit: y =kx, y =kx + b,

66
y:k/x’ y:X3> y:VX’ y:|X|
67 I'paduku Gynkumit: y =kx, y =kx + b,
y=k/x, y=x*, y=vX, y=[x|
68 I'padpuku pynkmmii: y = kx, y =kx + b,
y:k/x’ y:X3> y:VX’ y:|X|
bu6 OK
69 Kontponbnas pabora no teme "dOynkuun" nomoreka L
https://m.edsoo.ru/7f43ab84
. bubmuoreka [JOK
70 [ToHsATHE YMCIOBOM MTOCIEI0BATEILHOCTH
https://m.edsoo.ru/7f43e6c6
3ajaHue nociaea0BaTeIbHOCTU
71 eKyppeHTHOU (hopmyIioi U GopMyJIoi n-ro bubmorexa HOK
PERYPP pMY pMY https://m.edsoo.ru/7f43ebda
yjieHa
7 Apudmerndeckas 1 reoOMeTpUIecKast bubnnorexa [HOK
MpOrpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckasi U reoMeTpuuecKas bubnuoreka [IOK
Hporpeccuu https://m.edsoo.ru/7f43t3b4
DopmyIibl N-TO WieHa apuPpMETUYECKON U
74 reolli/[ez WYECKOU IIpor IZC(()II)/Iﬁ CYMMBI bubmmorexa [TOK
P POTPECEHIL Y https://m.edsoo.ru/7f43f58a
MEePBBIX N YJICHOB
DopmyIibl N-TO WieHa apu(PMETUYECKON U
75 reolliflez WYECKOU Ipor 1::(:((:11)/11“4 CYMMBI bubmmorexa [OK
P POTP &Y https://m.edsoo.ru/7f43ef2c
MEPBBIX N YJIEHOB
@opMyJibl N-TO YieHa apuPMETHIECKON U
. . bubnuorexa [JOK
76 T€OMETPUUECKON MTPOTPECCUH, CYMMBI
https://m.edsoo.ru/7f43f0c6
MEPBBIX N YJIEHOB
77 ®opMyIIbI N-TO YieHa apUPMETUUECKON U bubmuotexa [JOK




FeOMETPUUYECKON TPOrPeCcCUii, CyMMBI
MEPBBIX N YJICHOB

®DopMyIIbI N-TO YieHa apuhMETUIECKON U

https://m.edsoo.ru/7f43f72e

78 reOMETPUUYECKON TPOrPeCcCUid, CyMMBI bubmoreia HOK
HepBbIX N YICHOB https://m.edsoo.ru/7f43f8a0
N3o6pakenue 4wieHOB apu(pMeTHIECKO 1

79 r€OMETPUYECKON ITPOrPECCU TOUKaMH Ha
KOOPJMHATHOM MJIOCKOCTH
N3o6pakenune 4ieHOB apu(pMEeTHIECKON 1

80 r€OMETPUUECKOI MPOrpeccuii TOuKaMH Ha
KOOPAMHATHOM INIOCKOCTH

81 JIMHEHBIN U SKCTIOHEHITUAIbHBIA POCT

82 CJ10KHbI€ TPOLEHTHI bubmaorexa LIOK

https://m.edsoo.ru/7f43fe0e

83 CrokHBIE IPOLIEHTHI bubmorexa HOK

https://m.edsoo.ru/7f4401a6

24 KonrtponsHas padora no reme "Hucnossle bubnnoreka [JOK
MOCJIEI0BATEIbHOCTH " https://m.edsoo.ru/7f4404{8
[ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS

35 3HaHMUN. 3aNKCh, CPABHEHNUE, IEUCTBUSA C
JENCTBUTENBHBIMY YUCJIAMHU, YHACIIOBAS
npsimMas

26 [ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS
3HaHui. [IpOneHThI, OTHOWIEHHUS, TPONOPLUN

g7 [ToBTOpenue, 00001IEHNE U CUCTEMATH3AIMS
3HaHuil. OKpyrieHue, NpuoImKeHNe, OIeHKa

28 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS bubnnorexa [JOK

3HaHM#. PellleHre TeKCTOBBIX 3aau

https://m.edsoo.ru/7f443b12




apuhMETHUYECKUM CIIOCOOOM

[ToBTOpeHUe, 06001IEHNE U CHCTEMAaTH3aIUs

89 3HaHUH. Pellrenne TeKCTOBBIX 3aa4 buGnnorexa LIOK
’ https://m.edsoo.ru/7f443cd4
apuhMETHUYECKUM CIIOCOOOM
[ToBTOpeHUe, 06001IEHNE U CHCTEMAaTH3aIUs
. bubnmoreka [JOK
90 3HaHui. Pelllenne TeKCTOBBIX 3a7a4
https://m.edsoo.ru/7f443fea
apu(METHUECKUM CIIOCOOOM
[ToBTOpEeHUEe, 0600IICHNE ¥ CHCTEMATH3AIUS
91 3nanuii. [IpeoOpazoBanue aaredOpanyecKux bubmorexa [JOK
’ P, p p https://m.edsoo.ru/7f4441ca
BBIPXCHHM, TOMMYCTHUMbIC 3HAYCHHUS
[ToBTOpEHKE, 0000IIEHUE U CUCTEMATHU3 AL
. bubmuoreka [JOK
92 3HaHui. [IpeobpazoBanue anredpandecKux
. https://m.edsoo.ru/7f444364
BBIPAXXCHHM, TOMMYCTHUMbIC 3HAYCHHUS
[ToBTOpEHKE, 0000IIEHUE U CUCTEMATHU3 AL
. bubnuorexa [JOK
93 3HaHui. [IpeoOpazoBanue anredpandecKux
. https://m.edsoo.ru/7f444612
BBIPAXEHHH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS
. bubnuoteka [JOK
94 3HaHui. [IpeobpazoBanue anredpandecKkux
. https://m.edsoo.ru/7f444a94
BBIPAXEHH, JOMYCTUMbIE 3HAYCHUS
[ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS
. . bubmuorexa [JOK
95 3HaHUN. YHKIMU: TIOCTPOEHHE, CBOIICTBA
. https://m.edsoo.ru/7f444c56
W3YYCHHBIX (DYHKITUH
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
96 3HaHWH. OYHKIWA: TOCTPOEHIE, CBOMCTBA bubmorexa LIOK
Y T P ’ https://m.edsoo.ru/7f444f44
U3YYCHHBIX (DYHKITUH
IToBTOpeHue, 0000IIEHNE U CUCTEMATH3AIIS
P ’ . bubmuotexa [JOK
97 3HaHui. DYHKIMH: TIOCTPOCHHE, CBOICTBA

U3yYEHHBIX (QyHKIMHA

https://m.edsoo.ru/7f44516a




[ToBTOpEHME, 0000IICHUE U CUCTEMATHU3 AL

98 3HaHui. OyHKIHUH: TOCTPOCHUE, CBOMCTBA 1 bubmmorexa [TOK
- Oy . P ’ https://m.edsoo.ru/7f4452e6
W3YYCHHBIX (DYHKIIUH
[ToBTOpenue, 06001IeHNE U cUCTeMaTH3aUs
99 3HaHui. ['paduueckoe pelieHne ypaBHeHHMA 1 bubmorexa HOK
b P P https://m_edsoo.ru/7f445516
U UX CUCTEM
[ToBTOpeHUe, 0600IIEHNE U CHCTEMATH3aIUs
100 3HaHuil. ['padmdeckoe penieHne ypaBHEHHIA 1
U UX CUCTEM
101 Hroroas xouTpoapHas padbora 1
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHUS] OCHOBHOI
NpOBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHuA
pe3yJbTarTa
1 Uucna 1 BBIYUCIICHUS
. BoimonusATe, codyeras  yCTHbIE M NHUCBMEHHBIE  MPHUEMBI,
' apudmeTnuecKkue AeUCTBUS C PAIMOHATBHBIMH YUCIIAMU
HaxonuTh ~ 3HA4YCHWS  YHCIOBBIX  BBIPAKCHHHA,  MPUMCHSTH
1.2 pa3zHooOpa3Hble CIOCOObI M MPUEMBI BHIYUCIICHHS 3HAUEHUN JAPOOHBIX
BBIPKEHUH, COIepKAIUX OOBIKHOBEHHBIC U JCCSITHYHBIC POOH
[lepexomuts oOT oOmHOW (QOpPMBI 3amUCH YUCET K  JpYyrou
13 (mpeoOpa3oBbIBaTh  AECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
. OOBIKHOBCHHYIO B JICCSITHYHYIO, B YAaCTHOCTH, B OCCKOHECUYHYIO
JECSITHUHYIO ApOOBb)
1.4 CpaBHUBATH U YIIOPSAIOUYNBATH PAlIMOHANIBHBIE YUCIIA
1.5 Oxkpyriarh yncia
BBITIONHATE TIPUKUAKY W OICHKY pe3ysIbTaTa BBIYHCICHHUH, OIECHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATE  JIEUCTBUS €O
CTCTICHSIMH C HATYPaJIbHBIMH ITOKa3aTeIIIMU
- [IpuMeHSITh TNPU3HAKH JACITUMOCTH, Pa3JIOKCHWEe Ha MHOXHTEITH
' HATypalbHBIX YUCEI
Pemarp  mpakTUKO-OpUEHTHUPOBAHHBIE  3a/ladd,  CBSI3aHHBIE C
OTHOIIICHAEM BEJIMYMH, MIPOMTOPITMOHATEHOCTHEO BEJIMYHH,
1.8 MPOLIEHTAMHU, HWHTEPIPETUPOBATh PE3YyIbTAaThl pEIIeHUs 3a7ad C
y4€TOM OTpaHUYCHHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
51 Hcnonb3oBath anredpandyeckyr0 TEPMHHOJOTHIO U  CHMBOJIHKY,

MPUMEHSTH €€ B MPOLIECCe OCBOSHHSI yUeOHOT0 MaTepuaa




22

23

Haxonute 3HadeHuss OYKBEHHBIX BBIPQKEHUH TIpU  3aJaHHBIX
3HAQYECHMAX IIEPEMEHHBIX

BremonHaTh Hp606p330BaHI/IH OCJI0Tr0 BBIPpAXKXCHUA B MHOI'OYICH

MIPUBEJICHUEM TOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

24

BrinonaHsaTe yMHOXKEHHE OJTHOWIEHAa Ha MHOTOYJIEH M MHOTOYJIeHa Ha
MHOTOYJIEH, NPUMEHATH (OopMysbl KBaJpaTa CyMMBbI U KBajapaTa

pasHoCTH

2.5

OCYH.[CCTBHHTB Pa3I0XCHUC MHOTOYWICHOB HAa MHOXKUTCIIN C ITIOMOIIBIO
BBIHECEHUS 33 CKOOKH O6H.I€l"0 MHOXHUTCJIS, TPYTIIIUPOBKU CJIAraCMbIX,

npuUMeHEHHsT (HOPMYJT COKPAIEHHOTO YMHOXKCHHS

2.6

2.7

3.1

32

[TpumensTh peoOpa3oBaHKsi MHOTOYWICHOB JJISl PELICHUS Pa3InYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEXXHBIX [IPEIMETOB, U3 PEalIbHON IPAKTUKU
Hcnons30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU I10KA3aTEIAMU
U1 IpeoOpa30BaHuUs BBIPAKEHUN

YpaBHEHHUS U HEPABEHCTBA

Pemrate JsMHENHBIE ypaBHEHHUs C OJHOW IIEPEMEHHOMW, IPUMEHSSA
IIpaBujIa Mepexoa OT UCXOJHOIO YPAaBHEHMS K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, ABIAETCSA JIU YACIO KOPHEM YPaBHEHUS

[IpumensaTs rpaduyeckue METOAbl TMPU  PEIICHUM JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

33

34

[TonOupath mpUMepsl Hap Yuce, SIBISIIOIIMXCS PELIeHUEM JIMHEHHOTO
YPaBHEHUS C ABYMS IIEPEMEHHBIMU

Ctpouth B KOOPIAUHATHOMN IJIOCKOCTH IpaUK JMHEWHOTO YPaBHEHUS C
JIBYMsl TIEPEMEHHBIMH; MOJIB3YSICh TI'paUKOM, MPHUBOJUTH MPUMEPHI

peuieHust ypaBHEHUs

3.5

3.6

Pemrate cuctemsl IByX JMHEHHBIX YPAaBHEHHM C ABYMS IIEPEMEHHBIMU,
B TOM YHCIIE TpapUUECKU

CocTaBnaTh U pemarh JMHENHOE YpPAaBHEHUE WM CUCTEMY JIMHEHHBIX
YpPaBHEHHUH MO YCIOBUIO 3aJa4M, UHTEPIPETUPOBATh B COOTBETCTBUH C

KOHTCKCTOM 3aJa4u l'[OJ'Iy‘-IGHHBIfI pE3yIbTaT

Koopaunats! u rpadpuku. OyHKIMN

4.1

N300pakaTh Ha KOOPAMHATHOM MPSIMOMl TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, HHTECPBAJbI, 3alMCHIBATh

YHCIIOBbIE TPOMEKYTKH Ha aNreOpandeckoM si3bIKe




Ormeuatre B KOOpHHHaTHOﬁ INIOCKOCTH TOYKHM II0 3aJaHHBIM

4.2
KOOp/AMHAaTaM
43 Crpouth rpaduku nuHEHHBIX QyHKIUH. CTpouTh rpaduk QPyHKIUU y
' = x|
OnwuceiBaTh C MOMOIIBIO (PYHKIWH HM3BECTHBIE 3aBHCHUMOCTU MEXKITY
4.4 BEIMYMHAMU: CKOPOCTb, BpPEMs, PpAcCCTOSHHE, LEHY, KOJMYECTBO,
CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsl, 00BEM pabOThI
4.5 HaxonuTs 3HaueHune GyHKIMM MO 3HAYCHUIO €€ apryMeHTa
[lonumate rpaduyeckmii cnoco® TPEACTABICHUS W aHAIM3A
4.6 uHboOpMallMY, W3BJIEKaTh M HHTEPHPETHUPOBATh HHPOPMALUIO U3
rpauKOB peasIbHbIX MTPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble peaMeTHBIEC Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTarTa
1 Yucna v BIYUCIICHUS
Wcnonb3oBaTh  HayallbHble  TPEACTABIEHUS O  MHOXECTBE
. JNEHUCTBUTENBHBIX YUCEN IJISl CPAaBHEHUS, OKPYIJIEHUS U BBIUMCIICHUH,
' n300paxkaTh JIEHCTBUTENbHbIE YHCIIA TOYKAMU HAa KOOPIMHATHOMN
psAMON
[IpumeHsaTs MOHATHE  apU(PMETHUYECKOTO  KBAJAPATHOTO  KOPHS,
- HaxXOJUTh KBaJpaTHblE KOPHHU, HCIONB3Yysl IPU HEOOXOJUMOCTU
' KaJIbKYJISITOP, BBINOJIHATH NPE0Opa3oBaHMs BbIPAXKEHUH, CoepKaluX
KBaJpaTHbIE KOPHU, UCIOJIb3Ys CBOWCTBA KOPHEU
3 Wcnonp3oBath 3amucu OONBIIMX W MalbIX YHCET C IOMOIIBIO
' JIeCATUYHBIX Apo0eil u creneneit yucna 10
2 Anrebpanueckue BbIpaXeHUs
[IpuMeHsTh TOHSATHE CTENEeHH C LEJIbIM I0Ka3aTeleM, BbBIIOJIHATh
2.1 npeoOpa3oBaHUs BBIPAKEHUH, COAEPKAINIUX CTEHCHH C  IIeNIbIM
oKa3aTesem
59 BBINONHATE ~ TOXKIECTBEHHbIE  NPEOOpa3OBaHUsA  PALMOHAIBHBIX

BBIPQKEHHII HA OCHOBE IMpPAaBUJ JACHUCTBHM HAJ MHOIOWICHAMH U




anreOpandecKuMu ApoOsIMu

23

PacknanbiBaTh KBagpaTHBIA TPEXUIECH HA MHOKHUTEIN

24

3.1

3.2

33

[TpumensTh mpeoOpa3oBaHUsl BBIPAKCHHUH AJISI PEIICHHUS Pa3InYHBIX

3a/la4 U3 MaTeMaTUKH, CMEXXHBIX IIPEIMETOB, U3 pealbHON MPAKTHKU
YpaBHeHMs U HEPABEHCTBA

PemraTe .]'II/IHCI‘/’IHBIG, KBaJApaTHbBIC YpaBHCHUA W PpalHOHAJIBHBIC
YpaBHCHH:A, CBOAAIINUECCA K HHUM, CUCTCMbI ABYX ypaBHeHI/If/'I C IAByMs

INEPEMEHHBIMU

[IpoBoauTh mpoOCTEWIINE MCCIECIOBAHUS YPAaBHEHUHM U  CHUCTEM
YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpapHUuecKux
Ipe/ICTaBIeHUI (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA

ypaBHeHI/Iﬁ peuiCHu:A, €CJIM UMECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cioBeCHOM  (OpPMYIHpPOBKM 3adadyu K  e€
anredpanvyeckol MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTEMbl ypaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 33aJ1a4y MMOJyYEHHBIN pe3yIbTaT

34

4.1

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLEHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJJHOW NEPEMEHHON U UX CUCTEMBI,
naBaThb  rpauuecKkyr0  WUIIOCTPALMI0O  MHOXECTBa  PELIEeHUM
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[lonnMaTh M UCHONB30BaTh (PYHKUMOHAJbHbIE MOHATUS M A3BIK
(TepMUHBIL, CHUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HaueHUE
(GYHKIMU 1O 3HAYEHMIO apryMEHTa, ONpEeIeNsTh CBOWCTBA (YHKLUHU

o e€ rpaduky

4.2

kix

Ctpouts rpadvku d7IeMEHTApHBIX (PYHKIIMA BHJIA:
y=k/x

, Y =X,y = X%, y = |x|, onuchIBaTh CBOWCTBA YHCIOBOW (YyHKIMH MO €€
rpaguxy




9 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOT'0O 00111€er0 00pa30BaHUs

1

1.1

1.2

1.3

1.4

Yucna 1 BEIUMCIIEHUS

CpaBHI/IBaTB U YyHOopsAOOYMBATh palMOHAJIBHBIC W HPpallOHAJIBHBIC

qucia

BreimonasaTs apI/I(bMeTI/I‘leCKI/Ie HeﬁCTBHH C palluOHAJIbHBIMH YHCJIIaAMH,
COUCTast YCTHbIC U INMCbMCHHBIC HpI/IéMH, BBIIIOJIHATD BBIYUCICHUA C
HppalOHAJIIbHBIMU YK CJIaMU

Haxogute 3HaueHus CTEIICHEH C OCJIbIMH ITIOKA3aTCIIsIMHU 1 KOpHeﬁ,
BBIYHCIIATH 3HAYCHU A YHUCJIIOBBIX BI)Ipa)KCHI/Iﬁ

Oprr JIATHh ﬂeﬁCTBHTeHBHBIe YucCia, BBIIIOJHATD NPUKHUAKY PE3yJIbTaTa

BbI‘IPICJ'IGHHfI, OLCHKY YHCJIOBBIX Bpra)KeHI/Iﬁ

ypaBHeHI/IH 1 HECPABCHCTBA

2.1

Pemlate  nMHENHBIE W KBaApaTHBIE YPAaBHEHWs, YypaBHEHUS,

CBOJAININCCA K HUM, HpOCTeI\/'IH_II/Ie ):[pO6HO-paLII/IOHaJ'ILHLIe YpaBHCHUA

22

Pemrate cucteMbl IByX JMHEHHBIX YPABHEHUM C IBYMs IIE€PEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SABIISIETCS

JIMHENHBIM

23

24

2.5

Pemate TekcTOBBIE 3amaun anreOpanvecKuM CIOocoOOM C TOMOIIBIO
COCTaBJICHHUS YpaBHEHHS WM CHCTEMBI JIBYX YPaBHEHHH C ABYMS

NEPpCMCHHBIMU

[IpoBoguTh mpoOCTEMIIME HCCIEIOBAaHUS YpPAaBHEHUH U CHUCTEM
YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpapHUuecKux
MpeCTaBICHUN (HanmpuMep, yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WIN

CHUCTEMa ypaBHEHUH PEIICHUsI, €CITH UMEET, TO CKOJIBKO)
Pemate  nuHElHBIE  HEpAaBEHCTBA, KBAJAPATHBIE  HEPABEHCTBA,

n300paXkaTh pelIeHre HEPABEHCTB HA YMCIIOBOM MPSAMOMi, 3amHChIBaTh

PEIICHUE C TTIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucTeMBl JIMHEMHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKIIIOYAIOIINE KBaJpaTHOE HEPAaBEHCTBO, W300pakaTh pEIICHUE




CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpHMOfI, 3alMUCbIBaTh PCHICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a/1a4

3.1

DOyHKIUU

Pacno3naBarth byHKIMH W3YYCHHBIX BHJIOB. IToka3bIBaThL
CXEMaTHYECKH PacIoIOKEHUE Ha KOOPJIMHATHOH TIJIOCKOCTH rpaduKoB
¢dbynkui Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(HUITMEHTOB, OMUCHIBATH CBOWCTBA (PYHKIIUIA

3.2

[IokaspiBaTh  CXEMAaTUYECKH PpACIOIOKEHHE Ha KOOPIAMHATHON
TUIOCKOCTH TpaduKoB GyHKUWK Buaa y = YX, y = |X| U OomMCHIBaTh

CBOMCTBa (PyHKIIMIA

33

Crpouth u H300paXkaTh CXEMaTHYECKH TpaduKd KBaIPaTUIHBIX
(GyHKIMHA, ONMCHIBATH CBOWCTBA KBAJpPAaTHUHBIX (QYHKIMHA MO WX

rpadukam

34

PacnioznaBate KBajpaTuuHyro (QYHKIUIO 1O (Qopmysie, NPUBOIUTH
IpUMEpbl KBaJApPaTHUUHBIX (DYHKIUH M3 peasbHOW XKHU3HH, (DUBHKH,

reOMETPUH

Apudmernueckas v reoMeTpUYecKas Iporpeccuu

4.1

Pacnio3znaBath apuMeTndecKyro U reoMeTpUUYECKYI0 IPOrPECCUH MTPU

pa3HBIX crioco0ax 3agaHus

4.2

BbINONHATE BBIYMCIEHUS C MCIONb30BaHUEM (GOpPMYNl A-TO YJIEHA
apu(MeTHyeCKol U reoMeTpUUYecKoil Mporpeccuii, CyMMbI MEPBBIX N

YJICHOB

43

N3o0paxkaTs 4iieHbI MOCAEA0BATEILHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrats 3aaa4u, CBA3aHHBIC C YHCIIOBBIMHU ITOCJICIOBATCIBHOCTIAMU, B
TOM 4YHUCJIEC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHUEM

KaJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTHIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BIYMCIECHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0] OT OAHOM (OPMBI 3aIUCH
1.1 npobeit xk apyroi. IloHsATHE palMOHANBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
YHOPSAA0YMBAaHUE PALIMOHATIBHBIX YHCEI
1o Apudmernueckue NeMcTBUS ¢ pallMOHAIBHBIMU YuciaMu. Pemenue 3agay us3
' peaIbHOM NPAKTUKHU HA YacTH, Ha IpoOHU
13 CreneHb C HaTypalbHBIM IIOKa3aTeJeM: OIpeleleHne, MnpeoOpazoBaHuE
' BBIPa)KEHUI Ha OCHOBE OIpENIEIeHNs, 3aUCh OOJIBIINX YUCEell
14 [IpouieHThl, 3anuch MPOLEHTOB B BUJAE ApoOU U ApoOU B BUJE MPOLECHTOB.
' Tpu OCHOBHBIE 3a/1a4y HA MPOLIEHTHI, PEILICHUE 331a4 U3 PEAJIbHOU ITPAKTUKU
s [IpuMeHeHNEe TPU3HAKOB  JEIMMOCTH, Pa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHbBIX YUCEl
L6 PeanbHble  3aBUcMMOCTM, B TOM  4YHcle TMpsMas U oOparHas
' IPONOPLUUOHAIBHOCTH
2 Anrebpanueckue BhIpaXKEHUS
-1 ITepeMeHHBIE, YMCIIOBOE 3HAUEHUE BBIPAXKEHUS C IepeMeHHOU. JlomycTumble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBnenne 3aBUCHMOCTH MEXJy BEJIMYMHAMH B BHIEC (OPMYIIHI.
' Brruucnenus mo gpopmynam
53 [IpeoOpazoBanne  OYKBEHHBIX  BBIPQKEHHUH, TOXJAECTBEHHO  pPaBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENEHM C HATYpaJIbHBIM IOKa3aTeIEM
Y OpnHowieHbl U MHOrousneHsl. CreneHp MHorowieHa. Clio)keHHe, BBIUUTAHUE,
' YMHOKE€HUE MHOTOWJIEHOB
06 @DopMyJIbl COKpaNIEHHOIO YMHOKEHHUS: KBaApaT CyMMBI M KBaJpaT Pa3HOCTH.
' @®opmyJsia pa3HOCTH KBaApaToB. Pa3inoxeHne MHOrOWIEHOB HA MHOXKUTEIH
3 YpaBHeHus




VYpaBHeHUe, KOpEHb YpaBHEHHUs, IpaBWia NPeoOpa3oBaHMs ypaBHEHUS,

> PaBHOCUJIBHOCTb YPaBHEHUU
32 JluHeitHoe ypaBHEHHME C OJHOW NEPEMEHHOW, YUCIIO KOPHEH JIMHEHHOTO
' YpPaBHEHUS, PEUIEHUE JIMHEUHBIX YPAaBHECHUI
13 CocraBieHHe ypaBHEHUI 10 YCJIOBHIO 33/1auyu. PelieHue TEKCTOBBIX 3a/ay C
' MIOMOILBIO YPaBHEHUI
34 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €r0 Tpaduk
Cucrema IByX JMHEWHBIX ypaBHEHHH C JAByMs IEepeMEHHbIMU. PerieHue
3.5 CHCTEM YpPaBHEHUH CIOCOOOM MOJCTaHOBKHU. [IpuMephl pemeHusi TeKCTOBBIX
3a/1a4 C IOMOILIBIO CUCTEM YpaBHEHUU
4 Koopaunats! u rpadpuku. OyHKIIH
4.1 Koopaunara Touku Ha npsMon
42 Hucnossle TpOMEKYTKH. PaccTossHue MeXy AByMs TOYKaMU KOOPJIMHATHON
' MPAMOM
43 [TpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHATa
' TOYKH Ha KOOPJUHATHOM MJIOCKOCTH
44 [Ipumeps! rpadukoB, 3agaHHbIX GopMylaMu. UTeHue rpaukoB peasbHBIX
. 3aBUCUMOCTEN
4.5 [Honstne pynkuuu. I'paduk pynkunu. CoiicTBa pyHKIMIMA
4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk pyHKmm y = |x|
47 I'paduueckoe pemieHne JUHEHHBIX YpaBHEHMM U CHCTEM JIMHEHHBIX
' ypaBHEHUNU
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uwucna v BBIYUCIECHUS
- KBagpatubiii kopeHb u3 uucna. lloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CgoiicTBa apudMETHUECKHX KBaIpaTHBIX KOPHEH W HX MPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIIOBBIX BBIPAKCHHUN U BBHIYUCICHUSIM. J[eHCTBUTEIbHbBIE
yucna
1.3 CreneHb ¢ 1HenbIM nokaszaTesneM U €€ cBoiicTBa. CTaHIapTHAs 3alKUCh YUCTa




AnreOpanuecKkue BbIpaXeHUs

2.1 KBagpartsslii TpEXUIEH, pa3IoKEHUE KBAIPATHOTO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anredpandeckoi 1poou
2.3 Crnosxenue, BBIMUTaHUE, YMHOKCHHE, JICTICHUE aNTreOpandecKux Ipooeit
24 PannonanbHble BbIpayKE€HUS U UX IIpeoOpa3oBaHue
3 VYpaBHeHUSs 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHHe, ¢GopMyna KOpPHEH KBaJIpaTHOIO YypaBHEHMS.
' Teopema Buera
32 Pemenne ypaBHeHuM, CBOAAIMXCA K JIMHEWHBIM U KBaJAPAaTHBIM
3.3 [Ipocreitmue 1poOHO-pallMOHATILHBIC YPaBHEHUS
I'paduueckas MHTEpHpETaNnsl YPAaBHEHUN C ABYMSI IEPEMEHHBIMH U CUCTEM
34 JMHENHBIX ypaBHEHUH ¢ IByMs NepeMeHHbIMU. [Ipumepsl pemenus cucrem
HEJIMHEWHBIX YPaBHEHUH C IByMS IEPEMEHHBIMU
3.5 Pemrenue TeKCTOBBIX 33724 alreOpandeckuM criocoOom
3.6 UucnoBbie HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTb HEPABEHCTB
39 JInHeliHbIE HEPABEHCTBA € OJHOM NIEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUH
Al [Tonsitue ¢ynkuuu. OOMacTe oOmNpeneseHUuss W MHOXECTBO 3HAYCHUH
. ¢ynkuuu. CrnocoOsl 3ajaHus QYyHKIUN
4.2 I'padux Gpynkumu. UreHre cBOMCTB GYHKINU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX PeaTbHbIE TPOLIECCHI
44 @OyHKIUN, OMUCHIBAIOIIME TMPSAMYI0 M OOpaTHYIO MPOMOPLUOHAIbHbIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 QyHKINK y =x7 y = x7
4.6 Oyukmuu y = [x, y = |x]
4.7 I'paduueckoe peuieHre ypaBHEHUN U CUCTEM ypaBHEHUN

9 KITIACC



Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 Yucna v BBIYMCICHUS
. PannonanbHple 4Mclla, MppalMOHAIbHBIE YMCIA, KOHEYHbIE U OECKOHEUHbIE
' JECATUYHBIE JPOOH
MHOXeCTBO IEHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHbIC YUCIIA KaK OCCKOHEUHbIE
15 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXYy MHOXKECTBOM
' JEHCTBUTENBHBIX YKMCEN U KOOPAUHATHOMN npsAMoil. CpaBHEHHE 1€ CTBUTEIBHBIX
4yucell
1.3 Apudmerndeckue 1eUCTBUS ¢ ACHCTBUTEILHBIMU YHCIIAMA
W3mepenus, npubamKeHus, oleHKU. Pa3mepbl 00bEKTOB OKPYIKAIOIIEr0 MUPA,
14 JUINTEIBHOCTh TPOLIECCOB B OKpyxXkaroimeMm wmupe. [IpubnnxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkenus. Okpyrienue uucen. Ilpukuaka u ouneHka
pe3yJIbTaTOB BHIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUs C OHON TEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHne ypaBHEHHM, CBOAAIIMXCS K KBaPaTHBIM
04 bukBanpatHoe ypaBHeHue. IIpumepbl pelleHHs ypaBHEHUH TPETbE U
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliMOHaNIBbHBIX YPaBHEHUN
2.6 CucreMsl ypaBHeHUH
2.7 VYpaBHeHUE ¢ AByMS IEPEMEHHBIMU U €r0 Tpapuk
2.8 Pemenue cucreM 1ByX JIMHEHHBIX YPaBHEHUI C IBYMsI IEPEMEHHBIMU
"9 Pemenue cucrem nByX ypaBHEHMil, OHO M3 KOTOPBIX JIMHEHHOE, a IPyroe —
' BTOPOU CTEIEHH
2.10 ['padmyeckas MHTEpIpETALUSI CUCTEMBI YPaBHEHHH € BYMsI IEPEMEHHBIMU
2.11 Penrenune TeKCTOBBIX 33a4 alreOpandeckuM crocoOoM
2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne nuHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.14 Pewienne cucreM ITMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBA
516 I'paduueckas mHTepmpeTalysi HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMS
‘ IIEPEMEHHBIMU




DOyHKUIMHU

Ksanparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabona, KOOpIUHATHI

> BEPILUHBI MTapaboIibl, OCb CAMMETPUHU apaboIbl

3.2 I'padpuku bynkmuit y=kx, y=kx+b 1 ux cBOMCTBa

33 I'paduku pynkuuit y=k/x, y = x* 1 UX cBOiicTBa

34 I'paduku pyHKIMIA , 1 UX CBOWCTBA
4 UucnoBble NOCIEA0BATENBHOCTH

i1 Omnpenenenue U crnocoObl 3aJJaHUsI YUCIIOBBIX IOCJIENI0BAaTEIIbHOCTEN. 3a1aHue
' MOCIIEA0BATEIHLHOCTH PEKYPPEHTHOM hopmyroi u popMyIoil n-ro uyaeHa

42 Apudmernueckass mporpeccus. Dopmynsl n-ro  uineHa apupMeTHUECKOU
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

43 I'eomerprueckass mnporpeccus. PopMmyipl n-r0  WIEHA T'€OMETPUYECKON
' MIPOTPECCUU, CYMMBI MIEPBBIX 71 YICHOB

44 N3o0paxeHne 4YICHOB apuU(PMETHUECKOH U TeOMETPUYECKONW Mporpeccuit
' TOYKaMU Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIMAIBHBIN POCT

4.5 CIoKHBIE TPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOTI'O
o0miero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
Omepalvy HaJl MHOXXECTBAMU, yMEHHUE OIEePUPOBATh IOHATHUIMH:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh UX MPU PELICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHEe MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 IpYyrux y4yeOHbIX NIPEIMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPEAEICHUE, aKCHOMa, TEOpEMa,
JIOKa3aTeNIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJINUTH NPHUMEPHl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBaHUM

YMeHue ornepupoBaTh MOHIATHSAMHU: HaTypaJbHOE YHCIIO, TPOCTOE M
COCTaBHOE YHCIIO, JE€IUMOCTh HATypalbHBIX YHCEI, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJh YHUCIa, OOBIKHOBEHHAs ApOoOb M
JecsiTUYHas OpoOb, CTaHIAPTHBIA BUJ YHCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCIaMH, CpaBHUBATb U
YIOPSIIOYMBATh YHCIIA, TPEACTABISITH YHCIAa Ha KOOPAWHATHOU
NpsSIMOM, OKpPYIJIATh YHUCJIA; YMEHHUE JeNaTh MNPUKUAKY U OIEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHYECKUIl KBaJpaTHBII KOpeHb, MHOTOWIEH, ajredpanyeckas
npo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENeHU
Oosbllle €IMHUIBI;, YMEHHME BBIIOJIHATH pPAcdy€Thl MO (QopMylam,
peoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAXKEHUN U
BBIPAKEHUI C KOPHSMH, PA3I0KEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM YHCJIE C MCIOJIb30BaHHMEM (OPMYJT Pa3HOCTH KBAJApaToB H

KBaJpaTa CyMMBI U Pa3HOCTH

YMenue OoneprupoBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJHOM IIEPEMEHHOM, 4YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
IpOOHO-pallMOHATIbHBIE YPABHEHHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JIBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJE MPU PELIEHUHU 33134 U3 IPYTUX MPeaMETOB
M TPAKTUYECKUX 3aJa4; YMEHUE HCIOJIb30BaTh KOOPJIUHATHYIO
MNpSMYI0 U KOOPIWMHATHYIO IUIOCKOCTh JJISi M300pa)KeHHsl pelieHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIHS, TpaduK QYHKIHH, HYITHT
GbyHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHWsl, YOBIBaHWS, HAWOOJIbIIEe W HAWMEHBIICC 3HAYCHUS
GbyHKIMY; yMEHHUE OIIEPUPOBATH TIOHSATHUSIMHU: npsiMast
MIPOIIOPIIMOHAIEHOCTD, JTUHECHHAS (PYHKIMsI, KBaJpaTHIHAs (DYHKIIUS,
oOpaTHasi TPOMOPLUUOHANBHOCTh, Mapaboia, TruIepoosia; yMEeHUe
CTpouTh Tpaduku PyHKINN, UCTIOTB30BaTh TPAdUKH JIJIS ONIPEIACTICHUS
CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, /Ui pEHICHUs 3a7ad U3 APYTUX
y4eOHBIX TIPEIMETOB H PEATbHON JKW3HHM, YMEHHE BBIPAXKaTh

(I)OpMYJ'IaMI/I 3aBUCUMOCTH MCKY BCIIMUYNHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass M TE€OMETpUYEcCKass  IMPOTPEecCUr;  YMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jaeHa MpU pelIeHUH 3ajad, B TOM 4YMCIEe 3aJad U3 JAPYTux

y‘-IC6HBIX npeaMETOB U peaHLHOﬁ KHU3HHU

YMmenue peliaTh 3aJa4d pa3HbIX TUIIOB (B TOM YHCJIC Ha IPOLCHTEHI,
JO0JIM MW YacCTHu, ABUKCHUC, pa60Ty, OCHY TOBAapOB H CTOUMOCTH
IIOKYIIOK U YyCJIYT, HAJIOTH, 3a1a4u U3 obOnacTh YHOpaBJICHUA JAYHBIMU U
CeMEMHBIMU (I)I/IHaHCB.MI/I); YMCHUC COCTaBJIATH BBIPAXKCHUA,
YpPaBHCHUA, HCPABCHCTBA MW CHUCTEMblI TII0 YCJIOBUIO 3aJadyu,
HCCIICA0BATh IMOJYYCHHOC PCIICHHUC U OLUCHHBATH HpaBIlOHO,[[OGHOCTB

IMOJIYUCHHBIX PE3YJIBTATOB

YMeHue onepupoBaTh MOHATUAMU: GUTYpa, TOUKA, OTPE3OK, MpsiMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJbHHUK, paBHOOEAPEHHBIH
W PABHOCTOPOHHUHN TPEYTOJIbHUKH, MPSMOYTOJbHBIM TPEYTrOJbHUK,

Me/naHa, OMCCEKTpUca M BBICOTA TPEYTOJbHMKA, YETHIPEXYTOJNBHUK,




napajuiesiorpaMM, pomM0, HIpSIMOYTOJIBHMK, KBaJparT, Tpanenus;
OKPYHOCTb, KpyT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemarb 3a1aud, B TOM YHCJIE U3 MOBCEIHEBHOMN
KU3HU, Ha HAXO0XKJIEHUE I€OMETPUYECKHUX BEINYUH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (UTYp U PaKTOB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; IAPALUIEIbHOCTh M NEPIEHAUKYJISIPHOCTh MPSMBIX,
yroJl MEXAY HpsMbIMU, MEPHEHIUKYISp, HAKIOHHAsA, IPOEKLUs,
nonobue Gpuryp, moJoOHbIE TPEYTOIbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM W NPSAMOH; YMEHHUE pacro3HaBaTb PABEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PacCTOSHUE, yIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJIa TPEYrojbHMKA), IJIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYIKAIOLIEM
MHUpE; YMEHHE HpUMEHATh (OpMylbl NepuMeTpa U IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH W IUIOIIAAU Kpyra, oObema
MPSAMOYTOJIBHOIO TapaUICNICNIUIIEa; YMEHHUE INPUMEHATh IIPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopeMmy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHUS JUIMH, PACCTOSIHUM, ITOaAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl ¥ UX KOMOMHAIIWH,
[IPOCTPAHCTBEHHBbIE (UTYPBl OT PYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY HIIU

CHUMBOJIbLHOMY OIIMCAHUTIO

13

YMeHne  omepupoBaTh MOHATHSAMHU:  IPSMOYTOJIBHAs — CHUCTEMa
KOOpPAMHAT, KOOPJAMHATBI TOYKH, BEKTOp, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YNCJIO0, CKATSPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIIOJIb30BaTh BEKTOPBI M KOOPAMHATHI IJIA IIPEACTABICHUS
JMaHHBIX M pEIIeHUs 3aJady, B TOM UHCIE M3 JPYrHMX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YMeHue omnepupoBaTh IMOHATHUSMH: CTOJOHMKOBBIE M  KPYrOBBIE
quarpaMMmbl, —TaOnWIBL, cpeaHee  apudMeTHUYeCKoe, MeauaHa,
HauOoJplllee M HAaUMEHbIIee 3HAYEHHUs, pa3Max YHCIOBOTO Habopa;

yMEHHE  U3BJIEKaTh, WHTEPHPETUPOBATH U  IPEeoOpPa3OBHIBATh




15

16

nH(OpMAIINIO, TPEACTABICHHYI0 B Ta0MMIlAaX M Ha JWarpaMMax,
OTPa)KaKOIYI0 CBOMCTBA M XapaKTEPUCTHUKU PEATBHBIX IPOLIECCOB U
SIBJICHUI; YMEHHME paclo3HaBaTh MW3MEHUYMBBIC BEIWYMHBI B

OKpYKaroIleM Mupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHBII
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (PIEMEHTAPHBIM HCXO.)
CIIy4aiflHOTO OIbITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOIUTh BEPOATHOCTU CIIyYallHBIX COOBITHH B OMBITaX C
PaBHOBO3MOXKHBIMHU DJIEMEHTAapPHBIMU COOBITHUSIMH; YMEHHUE pellaTh
3aJa4d METOJIOM OPraHM30BAaHHOTO Iepedopa W C HCIOJIB30BAaHHEM
MpaBWJIa YMHOXKEHHUS, YMEHHUE OIICHHBAThb BEPOATHOCTH pPEaTbHBIX
COOBITUN M SIBICHWUH, NMOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHMM B OKpYXalOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €ETO POJIbIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpATh MOIXOASIINNA W3YYEHHBIM METON AJIs pPEelIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIECHNE 3aKOHOB MAaTEMAaTHUKHU B
WCKYCCTBE, OIHMCHIBATh OTJEIbHBIE BBIIAIOIIMECS  PE3YJIbTATHI,
MOJYyYEHHbIE B XOJA€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOJIUTH
MIpUMEPBhl MATEMATUUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1 Yucna u BBIYUCICHUS

1.1 HarypanbHble 1 nenbie yuciua. [Ipu3Haku 1eIMMOCTH LEIbIX YHCel

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI, OECKOHEUHbIE
' NepPUOANYECKHE POoH

13 Pannonaneupie uncna. Apudmernyeckue omepanuud ¢ palHoOHaTbHBIMU
' YUCIAMU

14 HelictButenpHble uncia. ApudMeTHUYECKHE OInepanud ¢ JACUCTBUTEIHHBIMU
' YUCIAMU

s [IpubnmxEéHHbIe BBIUMCICHUS, TPABUJIA OKPYIJICHHs, TPUKUIKA U OIEHKa
' pe3yibTaTa BBIUUCICHUN
2 Anrebpanyeckue BbIpaKeHHs

2.1 bykBeHHbIE BbIpaKeHUS (BBIPAKEHHS C IEPEMEHHBIMH )

59 Crenenp ¢ uenbiM mnokaszaresneM. CTENeHb C PAlMOHAIBHBIM IOKA3aTEJIEM.
. CaoiicTBa cTenEHU

2.3 MHorousIeHBI

24 Anrebpanueckas ApoOb

5 s Apudmernueckuit KOpEHb HaTypaJIbHON CTEIIECHHU. [HenictBus c
' apupMeTHUIECKUMH KOPHIMHU HATypaJbHON CTETICHU
3 YpaBHEHUs 1 HEpABEHCTBA

3 Ilensie u npoOHO-panMoHanbHbIE ypaBHeHHs. CHCTEMBI U COBOKYIHOCTH
. YpaBHEHUHU

1s Ilensie w npoOHO-parMoHAbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYMHOCTH
' HEPaBEHCTB

3.3 Penrenuie TeKCTOBEIX 3a1a4
4 YucioBble NOCIE0BATENLHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEMN

4.2 Apudmerndeckass W TeoMeTpudeckas mnporpeccuu. Ddopmyna  CIOKHBIX

62



MIPOLIEHTOB

5 DOyHKIUH
Oynkuus, crnocodbl 3amaHus ¢GyHkuumu. ['padpuk  Pynkumu. OoOnacts
OIpesieNIeHusl U MHOKeCTBO 3HaueHuil ¢pyHkiuu. Hynu gynkuun. IpomexyTtku
5.1. 3HAKOMNOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIMHU. MakcUMyMbl U
MUHUMYMBI (pyHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIHUU Ha
IPOMEXKYTKE
6 Koopaunatsl Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl 1 UX CBOICTBa
7.2 TpeyronbHUK
7.3 MHOroyrojapsHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenune reoMeTpuyecKux BETUYHH
7.6 Bexkrtopsl Ha TI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenbHasi CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padbr

Kpurtepuu onenuBanus YueOHblii npeamet «MaTeMaTHKa
1) OnieHKa yCTHBIX OTBETOB O0yYaOIUXCS

«5» - oOyuarommiicsi MOJHO PacKpbUl COJEpXKaHHE MaTepuasa B 00bEME, MPEeayCMOTPEHHOM

MporpaMMoil  y4eOHHMKOB; - W3JIOKHJI MaTepHal TPaMOTHBIM SI3bIKOM B OMNpPEACICHHON

JIOTHYSCKOH MMOCJICO0BATCIIBHOCTH, TOYHO HMCIIOJIB3YysA MAaTCMAaTUYCCKYIO TCEPMHUHOJIOTHIO H

CHUMBOJIMKY; - TIPaBUJIBLHO BBIMOJHWI PUCYHKH, YepTEXH, TpaduKa, COMyTCTBYIOUINE OTBETY; -

MoKa3aj yYMEHUE WIUIIOCTPUPOBATh TEOPETUUYECKUE TOJIOKEHUS KOHKPETHBIMH MPUMEPAMU»

IMPUMCHATH

X B HOBOH: CUTyallMl IIpHW BBIIIOJHCHHUH IIPAKTUYCCKOIO 3aJaHuid, -
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MPOJEMOHCTPUPOBAI ~ YCBOGHHE  paHee  H3YYCHHBIX  COINYTCTBYIOIIUX  BOIPOCOB,
c(hOpMHUPOBAHHOCTh U YCTOWYMBOCTD HCIIOIb3yEMbIX IIPU OTBETE HABBIKOB U YMEHUIl; - OTBEYal
CaMOCTOSITENIbHO 0€3 HAaBOJSIIMX BOIIPOCOB YUYHUTENS; - BO3MOXHBI OJIHA - JIB€ HETOYHOCTHU MpHU
OCBEIICHUU BTOPOCTEMEHHBIX BOINPOCOB WJIM B BBIKJIAJKAX, KOTOpPbIE OOYYaIOIIMICS JIETKO
WCIIPaBUJI IO 3aMEYAHUIO YUUTEIIA.

«4» - OTBET yyalierocsi yJ0BJICTBOPSET B OCHOBHOM TPEOOBAHUSIM HA OLICHKY «5», HO MPHU 3TOM
UMEET OJIMH U3 HEJIOCTATKOB: - B U3JIOKEHUH JOMYIICHBI HEOOBIIHE TPOOEIb, HE MCKA3HBIIINE
MaTeMaTHUYeCKOe COJep>KaHUuE OTBETa; - JOIMYIIEHbl OJUH - JBa HEJOYeTa MPU OCBEIICHUU
OCHOBHOIO COJIEp’KaHUs OTBETA, UCIIPABJICHHBIE 110 3aMEUaHHUIO YUUTEINS; - TOMYLIEHbI OIKnOKa
win Oosee IByX HEJIOYCTOB NPHU OCBEIICHUHM BTOPOCTENEHHBIX BOMPOCOB HJIM B BBIKJIAJIKAaX,
JIETKO UCIPABIICHHBIE MO 3aMEYAHUIO YUUTEIS.

«3» - HENOJIHO WJIM HEMNOCJIEeI0BaTEIbHO PACKPHITO COJIEp )KaHNEe MaTepuaia, HO IIoKa3zaHo ol1ee
MOHMMAaHHE BOMPOCa W TPOJEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOYHBIC JUIsl JIajdbHEUIIEro
YCBOEHHUSI MPOTPaAaMMHOTO MaTepuala; - MMEIHUCh 3aTPYJHEHUS WM JIONMYIICHbl OIIMOKU B
ONpENICJICHUN  TIOHSTHE, MCIOJIb30BAHUM MaTEeMaTHYeCKOM TEPMHUHOJIOTHHU, UepTexkax,
BBIKJIaJIKaX, UCIIPABIICHHBIE M1OCJIE HECKOJIBKUX HABOJSAIINX BOIIPOCOB YUUTENs; - 00ydaromuiics
HE CIPaBUJICS C NMPUMEHEHHUEM TEOPUH B HOBOW CUTYallMW MPHU BBITOJHEHUU MPAKTHUUECKOTO
3aJjaHus, HO BBITIOJHWI 3a/laHusl 00S3aTENIbHOTO YPOBHSI CIIOKHOCTH IO JaHHOW TeMme; - Mpu
3HaHWU TEOPETHUYECKOro MaTepuaia BbISBIEHA HEIOCTaTOYHas C(HOPMHUPOBAHHOCTH OCHOBHBIX
YMEHUU U HABBIKOB.

«2» - HE pacKpbITO OCHOBHOE COJIep’KaHue Y4eOHOro mMaTtepuana; - OOHapyK€HO He3HaHUE WU
HEMMOHUMaHWE O0YYArOIINIICIOM OOJbIIel I HanboJee BaXKHOE YacTH y4eOHOTO MaTepuana; -
JOTYIIEHbl OIIMOKKM B OMPENEICHUU TMOHATUW» TPU HCIOJIB30BAHUH MaTEMaTUYECKOe
TEPMHHOJIOTHH, B PUCYHKAX, YepTekKaxX WU rpadukax, B BBHIKIAJKaX, KOTOPbIe HE HCIPABICHBI
MOCJIE HECKOJIbKUX HABOJAIIMX BOIPOCOB YUUTETIS.

2) OrneHka MUCbMEHHBIX KOHTPOJIbHBIX Pa0OT 00yJaroImuxcs

«5» - paboTa BBIMOJIHEHA TOTHOCTHIO; - B JIOTHUECKUX PACCYkACHUAX U OOOCHOBAHUU PEIICHUS
HET MpoOeNnoB M OMMOOK; - B PEIICHHMH HET MaTeMaTU4YeCKUX OMHMOOK (BO3MOXKHA OJIHA
HETOYHOCTbh, OIMCKA, HE SIBIISAIONIASICS CIEACTBUEM HE3HAHUs WJIM HEMOHUMAaHUA Y4YEOHOTO
MaTepuana).

«4» - paboTa BBINOJHEHA MOJHOCTHIO» HO OOOCHOBAHHS LIAroB PEleHUs] HEJAOCTaTOYHbI (eciu
yMeHHE OOOCHOBBIBATH PACCYXKJACHHUS HE SBISUIOCH CIEIHUATBHBIM OOBEKTOM TPOBEPKH); -
JOTyIIIeHa OJHA OIMOKa WM JBa-TPU HEIOYeTa B BBIKIAAKAX, PUCYHKaX, 4YepTexax WIH
rpadukax (eciu 3TH BUJIBI pabOTHI HE SBISUIUCH CHIEIUATBHBIM 00bEKTOM MPOBEPKH).

«3» - momymieHsl OoJee 0JHa OMIUOKHU WK 0oJiee ABYX-TPEX HEIOUETOB B BHIKIAAKAX, YEPTEKAX
win rpadukax, Ho 00yJarOIIUKCs BIaeeT 00sA3aTeIbHBIMA YMEHHUSIMHE T10 TIPOBEPSIEMOi TeMe;
«2» - JOMyIIeHBI CYIIECTBEHHBIC OIIMOKH, IMOKAa3aBIIME, YTO OOYYArONIMICS HE BJIAJICET
o0s3aTeNnbHble YMEHHUSIMHU T10 IaHHOM TeMe B IIOJTHOM Mepe.

3) OteHka MUCbMEHHOM pabOTHI 1O BHITIOJIHEHUIO BEIYMCIUTEIBHBIX 3aaHUH U alreOpanvdecKux
npeoOpa3oBaHUA

«5» craBUTCS 3a 0€3YKOPU3HEHHOE BBIMIOJIHEHHE MHCHMEHHON paboThI, T. €.: - €CIM pelleHue
BCEX MPUMEPOB BEPHOE; - €CJIM BCE ACUCTBHUS M MPeoOpa30BaHUs BHITIOJHEHBI MPaBUIIBHO, 0€3
OomurOOK; BCE 3alUCH XOJa PEIICHUs PACIMOJIOKEHBI MOCIEAOBATEIbHO, a TaKXke CiAelaHa
MIPOBEPKa PEIICHUS B TEX CIIydasx, KOTaa 3To TpeOyercs.
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«4» craBuTCs 3a pabOTy, KOTOpas BBINOJIHEHA B OCHOBHOM IPaBWJIBHO, HO JONYIIEHa OJAHA
(merpy0as) ommOKa WM 1Ba-TPH HETOUYLTA.

«3» cTaBUTCA B CIEAYIOUIMX CIydyasx: - €clu B paboTe umeercst oJHa rpy0as omulka u He 6osee
OJTHOW HerpyOoi OMOKY; - IPU HATWYUH OJHON rpy0o0il OIMOKH M OJTHOTO-ABYX HEIOUYCTOB; -
IPU OTCYTCTBUH IPyObIX OIMOOK, HO MPH HAJTHMYUH OT JIBYX J0 YETHIPEX (HErpyOBIX) OMIMOOK; T)
IpY HAJIMYUH JIBYX HETpyOBIX OIIMOOK U HE 0ojiee TPEX HEAOYETOB; - MIPH OTCYTCTBHH OIIMOOK,
HO TIPU HAJMYHMH YETBIPEX W OOJiee HEIOYCTOB; - €CIU BEPHO BBINOJHEHO 0OJee MOJOBUHBI
00bEMa Bceil paboTHI.

«2» cTaBUTCA, KOTJa YUCJIO OHIMOOK NPEBOCXOAUT HOPMY, IpPHU KOTOPOH MOXKET ObITh
BBICTaBJIEHA MOJIOKUTENbHAS OLEHKA, UM €CJIM MPAaBUIIBHO BBIIIOJHEHO MEHEe IOJOBHUHBI BCel
paboTHI.

[Tpumeuanus: OneHka «5» MOXeT OBITh TOCTaBlIeHa, HECMOTPS HA HAIWYHE OJHOTO-ABYX
HEIOYCTOB, €CIM YYCHHK Jajl OPUTHHAIBHOE pEIICHWE 3aJaHWii, CBUICTEIbCTBYIOIIEE O €ro
XOpOIIEeM MaTeMaTHYECKOM Pa3BUTHH.

4) OneHKa MMCbMEHHOM PabOTHI IO PEIICHUIO0 TEKCTOBBIX 3324

«5» craBUTCS B TOM Cllydae, KOI/la 3aja4a peleHa NpaBUIbHO: X0/l PEeLeHUs 3a/laul BEPEH, Bce
neiictBuss M mpeoOpa3oBaHUs BBIIOJIHEHbI BEPHO M PALMOHANBHO; B 3ajaye, peuiaeMoil ¢
BONPOCAMH WM TNOSCHEHUSAMHU K JEHCTBUAM, JaHbl TOYHBIC U NpaBUIbHBbIE (POPMYIUPOBKU; B
3ajjaye, pelIaeMoil C MOMOINBIO YpaBHEHUS, JaHbl HEOOXOAMMBIE TOSCHEHHUS; 3alKCU
NPaBUJIBHBI, PACTIOJIOKEHBI TOCIEAOBAaTEeNIbHO, JaH BEPHBIH W HCYEPIBIBAIOIIMN OTBET Ha
BOIPOCHI 33J1a4M; CJeJIaHa MPOBEPKa PEIIeHUs (B TEX CIIyUasx, KOTJa 3TO Tpedyercs).

«4» cTaBUTCA B TOM CiIy4ae, €CIH NPHU MPABHILHOM XOJI€ PEIIeHHs 3a/Ja4d JOIyIIeHa OJHa
HerpyOas omnOKa Win ABa-Tpu HEJl0ueTa.

«3» CTaBUTCS B TOM CIIyyae, €ClIM XOJl pelIeHUs MpaBWIbHBIN, HO: - JIOMyIEHa OJHa rpyoas
omnbOka U He Oojee oAHOM HerpyOoif; - nomylieHa ojgHa rpy6as ommuOka U He Ooyiee ABYX
HE/IOUCTOB; - JOMYLIEHbl TpPU-YEThIpe HErpyOble OIIMOKM MNpPHU OTCYTCTBHM HEJOUYCTOB; -
JIOMYIIEHO He 6oJiee ABYX HETrpyObIX OMIMOOK U TPEX HEIOUETOB; - IPH OTCYTCTBHM OIINOOK, HO
IpU HAJIM4KU OoJiee TPEX HEeJl0UCTOB.

«2» CTaBUTCS B TOM CiIy4ae, KOTJa YUCIIO OMIMOOK MPEBOCXOIUT HOPMY, MPH KOTOPOH MOXKET
OBITH BBICTABIICHA MIOJIOKHUTEIbHAS OIICHKA.

[Tpumeuanus: 1. OneHka «5» MOeT OBITh MOCTaBJI€HA, HECMOTPS Ha HAJUYME OIMUCKU WIIU
HEIOoUeTa, €CIM YYEHHK [l OPUTHHAIBHOE pEIleHHe, CBHIETEIHCTBYIONIEE O €r0 XOpOIIeM
MaTeMaTHYeCKOM pa3BUTHH. 2. [TonoxxuTenbHas oleHKa «3» MOXKET ObITh BBICTaBJIEHA YYCHUKY,
BBINOJIHUBIIEMY pabOTy HE IMOJIHOCTBIO, €CIIM OH 0e301IMO0YHO BBHIMOJHWI 0oJiee MOJIOBHUHBI
o0BeMa Bceil paboThI.

5) Ouenka KOMOMHHPOBAHHBIX MUCbMEHHBIX PA0OT.

[TucemeHHas paboTa MO MaTeMaTHKe, TOJIeKaIIasi OIEHHBAHNIO, MOXKET COCTOSITh M3 3a7ad U
npuMepoB (KoMOMHHpOBaHHas pabora). B sTom ciydae mnpenojaBaTenb CHayaida JaeT
IPEBapUTEIbHYI0O OLEHKY KaXJoW uacTh paboThl, a 3aTeM OOIlyl0, pPYKOBOJCTBYSCh
CIICAYIOMUM: - €CIM 00€ YacTh paboThl OIIEHEHBI OJMHAKOBO, TO 3Ta OICHKA JIOJDKHA OBITh
oOrmielt ast Bceil paboTHI B IIETIOM; - €CITM OLEHKM YacTei pa3HATCS Ha OJuH Oaii, Hampumep,
JAHBI OLICHKH «5» U «4» win «4» U «3» U T. 1., TO 3a paboTy B IIEJIOM, KaK MMPaBUIIO, CTABUTCS
HU3MIasg U3 JBYX OICHOK, HO IPU 3TOM YYHUTHIBACTCS 3HAUCHHE KaKJI0W M3 yacTell paboThl; -
HU3MIas U3 JBYX JaHHBIX OI[CHOK CTaBUTCS M B TOM CIly4yae, €Clid OJJHa 4acTh pabOTHl OLIEHEHA
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b6aitom «5», a aApyras — 0amuioM «3», HO B 3TOM ClIydae MPEerojaBaTeib MOXET OIICHUTh TaKyIO
paboTy B 1eJIOM OaioM «4» TPH YCIOBHH, YTO OIIEHKA «5» IMOCTaBJIeHA 3a OCHOBHYIO 4acCTh
paboTHI; - €CJIM OJIHA M3 YacTeil paboThI OllCHEHa OaIIIOM «5» WUH «4», a apyras — 0aioM «2»
win «1», To 3a BCIO pabOTy B I[EJIOM CTaBUTCS 0all «2», HO MPENo/1aBaTeIb MOXKET OI[CHUTH BCIO
paboty OamioM «3» IpH YCIOBUM, YTO BBbICIIAS M3 JBYX JAHHBIX OIIEHOK IIOCTaBJ€Ha 3a
OCHOBHYIO 4aCTh paOOTBHI.

[Tpumeuanue. OCHOBHOM CUMTAETCS Ta YaCTh pabOThI, KOTOPas BKIIOYACT OOJBIINKN 1O 00BEMY
WM HanOoJIee BaXKHBIN 110 3HAUCHUIO MaTepHall IO K3y4aeMbIM TEMaM MPOTPaMMBI.

6) HopmbI O11€eHOK MaTeMaTHYECKOT0 TUKTaHTa

Onenka «5» - unciio BepHbIx 0TBETOB —OT 90 10 100%.

OrnieHka «4»- 4uciio BepHbIX 0TBETOB —OT 70 110 89%.

OrnieHka «3»- 4uci0 BEpHBIX 0TBETOB -0T 5010 69%.

OrneHka «2»- 4yucio BepHbIX 0TBETOB MeHee 50%.

7) OueHkKa TeCTOBBIX padoT

Otmetka: «5» - 90% - 100%

«4» - BepHO BbinoaHEeHO 70% -89% 3amaHui.

«3» - BepHO BbIMoJIHEHO OoJiee 50 % -69% 3amaHui.

«2» - BepHO BbINoJaHEeHO MeHee 50 % 3ananuii.

7 KJaace

CHEHUPUKALNUA KOHTPOJBHBIX N3BMEPUTEJIBHbIX
MATEPHAJIOB
CraproBasi qMarHocTu4eckasi padbora HyJeBoH cpe3 7 Kjace
(mo Kypcy MaTeMaTHuKH 6 Kjacca)

1. Ha3HayeHue JMATHOCTHYECKOW pPadOTBI - ONPEAECTUTbYPOBEHD
JOCTH)KEHHSI y4YallUMUCA TNPEIMETHBIX IUIAHUPYEMBIX PE3YJIbTATOB IO BCEM
U3YYEHHBIM TeMaM 3a TOJ, a TakXe BbISIBUTh YPOBEHb JOCTUKEHUS
MeTanpeAMETHBIX — pe3yipTaToB. Kaknmoe 3aganue 0a30BOro ypoBHS B
JMAarHOCTUYECKONW padoTe OLIEHUBAET KOHKPETHBIM MPEAMETHBIA IIAHUPYEMbIN
pe3yJbTaT, 3aJaHusl IMOBBIIIEHHOTO YPOBHS CJOKHOCTH TO3BOJSIOT OLEHUTh U
NpeMETHbIC, U METAPEIMETHBIE TUIAHUPYEMbIE PE3YIbTATHI.

Ilnanupyembie pe3yabrarThl: [IpoBepUTh ypOBEHb JOCTHIKEHUS PE3YyJIbTATOB
10 OCHOBHBIM TE€MaM Kypca MaTeMaTHKH 6 Kiiacca 1Jig 00ecreyeHus] BO3MOKHOCTH
YCHEUIHOTO MPOIOJKEHUS 00pa30BaHus Ha 6a30BOM ypOBHE.

KpuTtepun onieHMBaHUS CAMOCTOATEJIbHON PadoThI

MaxkcuManbpHbId Oalil 3a BBIMOJTHEHHE paboThl coctaBisieT — 18 Oamnos. Ha
OCHOBE O0asioB, BBICTABJICHHBIX 3a BBINOJIHEHWE BCEX 3aaHuil palboTHl,
MOJICYMTHIBAETCS TEPBUYHBIM 0ajul, KOTOPbIM NEpeBOAUTCS B OTMETKY IIO
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naTuOaIIbHOM 1ikase (Tadauna 1).

Tabnuya 1
IlepeBoja 6a/1J10B B 0TMETKY IO NATHOAJJILHOM HIKAJIE
[Ipouent KonmuecTro 6amioB Hudposas YpoBHeBas 1kaia
BBINOJIHEHUS OT OTMETKa
MaKCUMAaJIbHOTO
Oasia
89-100 16-18 > [ToBbI1LIEHHBIT
72-88 13-15 4
56-71 10-12 3 bazoBblit
Menee 71 Memnee 10 2 HenocraTouynsrit
IIpookuTeIbHOCTH PAdOTHI
[Ipo10KUTENEHOCTE TUarHOCTHYECKOM paboThi40-60 MUHYT.
PacnpenesieHue 3aiaHuii Mo pasaeaam nporpamMmm(bl)
No KoanuectBo 3amanuit KonnuectBo 3amanuii
n/n Paszien mporpamm! 0a30BOT0 ypOBHS MOBBIIIEHHOTO YPOBHS
(conmeprkarenbHast JIMHUS)
CJIO)KHOCTHU CJIO’)KHOCTH
1 Yucna u gpobu 4 1
2. | U3mepenus, npubinxKeHusl, OIleHKa 2
3. | DnemeHTHI anredpsl 1 2
4. | CraTucTHUKa, BEPOSATHOCTb, 2
KOMOMHATOpHKA
5. | reometpus 1 1
Bcero 10 4
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Ils1an AMarHoCcTH4YeCcKoii padoThl

No Paznen [IpoBepsiemblit |  YpoBeHb Tun Bpems | Makcuma
3alaHd | TPOrpaMmbl | TJIAHUPYEMBIN | CIIOKHOCTHU 3aJJaHus | BBINOJIHE | JIbHBIN
s (comeprkarenb pe3yabTaT HUsI(MUH oan
Hasl JIMHHUS) )
1 Yucna n BBIIIOJIHATH bazosriii | Co 1 1 6amn
Ipobu BBIYMCIICHHS C CBOOOHEBIM
parMoHaIbHBI , KpaTKuM
MM YHCJIaMU, OJTHO3HAYH
coueras BIM
YCTHBIE U OTBETOM
MMHUCbMEHHBIE
NIPUEMBI
BBIYMCIICHHI
2 Yucna u HCIOJb30BaTh bazosriii | Co 3 1 6amn
npobu MOHATHS U CBOOOJIHBIM
YMEHHS, , KpaTKuUM
CBSI3aHHBIC C OJTHO3HAYH
MIPOTOPIIMOHA BIM
JIbHOCTBIO OTBETOM
BCJIMYUH,
MPOIICHTaMH B
X0JI€ PEIICHHS
MaTeMaTH4YeCK
HX 3aJa4
3 Yucna u BBIIOJIHATH bazosrenii | Co 2 1 6amn
npobu BBIYMCJICHHS C CBOOOHBIM
parMoHaIbHBI , KpaTKuM
MM YHCJIaMH, OJHO3HAYH
coueras BIM
YCTHBIE U OTBETOM
MMMCbMCHHBIE
MIPUEMBI
BEIYHCIIEHUH
4 ONEMEHTBI Haxoxnaenue bazoseiii | Co 3 1 Oamn
anreOpsI HEHU3BECTHBIX CBOOOTHBIM
KOMIIOHEHTOB , KpaTKuM
apudmMeTnyec OJHO3HAYH
KHUX JECUCTBUM. BIM
OTBETOM
5 reOMeTpus BBIYUCIIATH bazoseii | Co 2 1 6ann
00BEM CBOOOIHBIM
MPSIMOYTOJIbH , KpaTKuM
oro OJIHO3HAYH
napajuieJenun BIM
ea. OTBETOM
6 Yucna u BBITTOTHATE Bbazosriii | Co 2 1 Oamn
npodu BBIUMCIIEHUS C CBOOOIHBIM
palMOHAIbHBI , KpaTKuM

MU YHUCJIaMH,

OJIHO3HAYH
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coyeras BIM
YCTHBIE U OTBETOM
IIUCbMEHHBIE
IIPUEMBI
BBIYHCIICHUI
7 CraTucruka, [Tousitue o Bbazosenii | Co 1 Oamn
BEPOSITHOCTD, cllydyaiiHOM CBOOOIHBIM
KOMOMHATOpH OIIBITE U , KpaTKuM
Ka COOBITHH. OJIHO3HAYH
Brruncnenue BIM
BEPOSATHOCTH OTBETOM
CIIy4aitHOTO
COOBITUS
8 N3mepenus, ucnosp3oBath | bazoseiii | C BeIOOpOM 1 Gamn
npUOINKEHUS B XO7I€ BEPHOTO
, OLICHKa pelieHus OTBETA U3
3aja4 HECKOJIbKU
AJIEMEHTapHbI X
e BapHUaHTOB
IIpe/ICTaBICHU
s, CBSI3aHHbIE
c
npUOINKEHH
BIMU
3HAYEeHUSIMU
BEJIMYHH.
9 CraTHuCTHKA, Penienue bazoseiii | Co 1 Gamn
BEPOSTHOCTb, | KOMOMHATOpPH CBOOOIHBIM
KOMOUHATOpH BIX 337124 , KpaTKuM
Ka nepedopom OJ/THO3HAYH
BapHaHTOB. BIM
OTBETOM
10 N3mepenus, WNnmoctpanm | bazoseiit | Co 1 Gamn
NpUONMKEHUS | S OTHOLICHUH CBOOOTHBIM
, OIICHKa MeXIy , KpaTKuM
MHOKE€CTBaMU OJIHO3HAYH
C IIOMOILIBIO BIM
auarpamm OTBETOM
11 reoMeTpus [Toctpoenue | [loBbimenn | C 2 Gamna
TOYKH 110 €€ b1 pa3BEpHYT
KOOpJMHATaM, BIM
oIpezeeHne OTBETOM
KOOpJIUHAT
TOYKHU Ha
IJIOCKOCTH.
12 OneMeHThI IToctpoenne | IloBbimenn | C 2 Gamna
anreOpbl TOYKH 10 €€ BIN pasBepHYT
KOOpAMHATaM, BIM
OIpeJiesIeHUe OTBETOM

KOOpAMHAT
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TOYKH Ha

IUIOCKOCTH.
13 Yucna n ucrop3oBaTh | IlospmmenH | C 7 2 banna
Ipobu MMOHATHUS U BIH Pa3BEpHYT
yYMEHUS, BIM
CBSI3aHHBIE C OTBETOM
MIPOTIOPITMOHA
JIBHOCTBIO
BEJIMYUH,

MPOLICHTAMU B
XOJI€ PEIICHUS

MaTeMaTHIECK
UX 3a1a4
14 OneMEHTBI Haxoxnenune | Iloseimrenn | C 4 2 Oajuta
anreOpsl HEU3BECTHBIX BI pa3BepHYT
KOMIIOHEHTOB BIM
apudmeTruec OTBETOM

KUX JIEUCTBUU.

40 mua | 18 OayuIOB

HemoBepcust
Bxoanasi qmarHocTuueckasi padora (HyJeBoii cpe3 7 KJacc)
1 gacTp
B kaorcoom 3adanuu nepsoti uacmu nHeobXooumo 3anucamov GepHulll OMEem, 8
omeedeHHOM 0 d9moco mecme. KaodicOvlil 6epublil omeem OoyeHusaemcsi 8 00UH

oann.

1. Berauciaure: 3-1,2 —3-0,2;

OtBer:

2. Pemmmre 3amauy: YensOunckuiit Meramtypruueckuii komouHat B 2008 romy
npousBen 4,65 MJIH. TOHH cTaiu, 4to Ha 7% MeHblie, yem B 2007 rogy. CKOJIBKO
MJTH. TOHH cTaau OBLIIO MIPOU3BEAECHO B 2007 roxy?
OtBer:

-0,2-0,8,

3. Halingure 3HaueHue npoou; ————
A AP -0,2+2,2’

OTBeT:

1 3_5
4. Pemnre ypaBHEHHE: 3X—7=%
Orser:
5. B npsmoyronbHOM mapajuienenumnene JiMHa 6 cMm., mmpuHa 4 cMm. Yemy
paBHA BBICOTA MapaJLIEIIENIUIIENa, €CIIH ero 00beM paseH 120cm>?

OTtBeT:

. 4
6. Haiinute npousBeaeHue: — -+ — - (— —)

OTtBeT:
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7. B kapmane JiexaT IATh OeibIx, 4 YepHBIX W 3 KpacHbIX (umku. Hayran
BBITAaCKMBAIOT OJHY (umky. KakoBa BeposSTHOCTb, 4YTO JOCTaHYT KpacHYIO
buiky?

OrTBer:

8. PaccraBbTe uncia ;; 0,45; 0, (3); B mopsiaKe BO3pacTaHUs..
1) 0,(3);0,45; 2;
2) 0,(3); 2;0,45;

3)2;0,(3); 0,45;

Otser:

9. MeroTcss Tpu pydKH, MITh KapaHjaamied u jgBa ONOKHOTa (BCE MPEAMEThI
pa3sble). CKOJIBKUMHU CIIOCOOAMH MOKHO COCTaBUTb HA0Op, B KOTOPBIA BXOJUT
pyuKa, KapaHjaaml u OJIOKHOT?

Otser:

10. Ha nmarpamme moka3zaHO KOJMYECTBO JKUTENEW KPYIHBIX TOpPOJOB
UYensbunckoit oomactu (Ha 4 nekabps 2017 roxa).

HaceneHue ropopos YenabuHcKoit o6nactu (Tbic. yenoBek).

W YenabuHck

> MarHuToropck

“ 3naToycT

“ Mwuacc

= Konelick

# 03epckK

= TPOUCK

B CHEeXXUHCK

ropoga YensabuHckol obnactm

Havinure no nuarpamMme KOJIM4eCcTBO rOPOJ0OB, YUCIIO KUTEIEU KOTOPBIX
npesbimaetr 100 Teicsy.
OrTBer:

IT yacTp
Jna 3anucu pewenuil u 0meemo8 Kaxico0020 3a0aHUs 6MOPOU UACMU
UCnob3ylime mempaousle IUCMbl 8 KIemKy. 3anuwiume HOMep BbINOIHAEMO20
3adanus, 3amem noIHoe 000CHO8aHHOe peuieHue u omeem. Kaoicooe 3adanue
8MOPOIU HaACMU OYeHUBAEMcst Om HYJsL 00 08YX OANI08E.
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I11. Ha  koopauHaTHOM  IUIOCKOCTA  IOCTPOWTE  OTpe3ok  AB,
ecmu A(—3;—2),B(2;8).

12. Janbl koopauHaThl TouekA(—3; —2) n B(2;8). B kakux TOYKax
oTpe3ok AB mepecekaeT KOOpAMHATHBIE IPSIMBbIE?
13. [Mama, Mmama u CbIH cobupanu rpubsl B Kamrakckom 6Gopy. Ilama u

2 .
CBhIH coOpanu 3 OT o0111eit Macchl rpubOB, MpPUYEM T1ara coopai B JiBa pa3a 00JIbIIe

cbiHa. Mama coOpaia 6 kr rpu6oB. CKOJIBKO KHJIOTPaMMOB TPHOOB coOpat ChIH?
14. Pemure ypaBuenue: |3x — 4| = 9;

CIHEIU®OUKALIUA KOHTPOJIbHbBIX U3MEPUTEJIbBHBIX
MATEPHUAJIOB
HNrorosasi imarnocTu4eckasi pabora mo Kypcy MaTeMaTHUKH 7 KJjacca.

1. Ha3HayeHume [MArHOCTHYECKON padoOTHI - OIPEEIUTbYPOBEHb
JOCTH)KEHHSI y4YalllUMUCSA MPEIMETHBIX IUIAHUPYEMBIX PE3YJIbTAaTOB IO BCEM
U3YYEHHBIM TE€MaM 3a TO0J, a TakXKe€ BbIIBUTH YPOBEHb JIOCTHKEHUS
MeTanpeAMEeTHbIX — pe3yapTaToB. Kaxkmoe 3aganue 0a30BOro ypoBHS B
JMAarHOCTUYECKONW padoTe OLIEHUBAET KOHKPETHBIA MPEAMETHBIA IIAHUPYEMbIN
pe3yJIbTaT, 3aJaHus MOBBIIIEHHOTO YPOBHS CIIOKHOCTH IO3BOJISIIOT OLIEHUTH U
NpeIMETHbIE, U METAPEIMETHBIE TUIAHUPYEMbIE PE3YIbTATHI.

Ilnanupyemsie pesyiabTrarhl: [[poBepUTh YPOBEHDb JOCTHUKEHUS PE3YIBTATOB
110 OCHOBHBIM T€MaM Kypca MaTeMaTUKH 7 Kjacca JJisg 00ecredeHus] BO3MOKHOCTU
YCHENIHOTO MPOJI0HKEHH 00pa30oBaHus Ha 6a30BOM ypOBHE.

Kpurepuu oneHuBaHus IMATHOCTHYECKOI padoThI
MakcumanbHblli 0asl 3a BBIMOJHEHUE paboThl cocraBiser — 18 OGamioB. Ha
OCHOBE 0ayioB, BBICTABJICHHBIX 3a BBIMOJHEHHWE BCEX 3aJaHUil padoTHI,
MOJICUMUTHIBAETCS TEPBUYHBIN Oayl, KOTOPHIA TMEPEBOJUTCS B OTMETKY IIO
nATHOAILHOM mIKaje (Tabauma 1).

Tabnuya 1
IlepeBoa 0a/1J10B B OTMETKY 10 NATHOAIBLHOM HIKAJIE
% BBITIOJTHEHUS OT Komunuectso [udposas VYpoBHeBas mkaia
MaKCUMAaJIbHOTO 6asioB OTMeTKa

Oaa
89-100 16-18 > IToBbI11IEHHBIN
72-88 13-15 4
56-71 10-12 3 bazoBblit

Menee 56 Menee 10 2 HenocraTounslii

IIpoao/xuTEeILHOCTH PadOTHI
[Ipo10KUTENBEHOCTh TUarHOCTHYECKOM paboThi45-60 MUHYT.
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Pacnpenesienue 3a1aHuii mo pasaenam nporpamm(bl)

Ne KoanuectBo 3amanuii KonnuectBo 3amanuii
Pazgen nporpammel
1/ 0a30BOr0 ypOBHS MOBBIIIIEHHOT'O YPOBHS
(coneprkarenbHast JIMHUS)
CIIOKHOCTH CJI0KHOCTH
1. | Yucna u npobu 1
2. | ToxxaecTBeHHBIE TPEe0OPa30BaAHUS 4
3. | YpaBHEeHUSs U HEpPABEHCTBA 2 1
4. | CTaTucTuKa U TEOpHUs BEPOSITHOCTU 2
5. | OyHKIMHU 2 1
6. | TexcroBbIe 3aaUn 1 1
Bcero 12 3
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Il;1an AMArHOCTH4YeCKOii padoThI

No Paznen [IpoBepsiembrit YpoBeHb Tun Bpemst | Makcuman
3a/1aH IPOrpamMMBbl IJITAHUPYEMBIA | CJIIOXKHOCT 3a1aHUS BBITIOJN | BHBIN OasuI
us (comepxarenbH pe3yJsbTar U HeHus(
asi JIMHUS) MUH)
1 ToxxnecTBEHHBI BBIIOJIHSTE bazoBeii | Co 1 1 Oamn
e HECJIOXKHbIE CBOOOTHBIM
npeoOpazoBaHu | mpeoOpa3zoBaHUs , KpaTKUM
s JUIS1 BBIYUCIICHUS OJIHO3HAYH
3HaYeHUN bIM OTBETOM
YUCJIOBBIX
BBIPAYKECHU,
CoJIepKaIINX
CTETeHHU C
HaTypaJbHBIM
MoKa3aTeieM
2 ToxnecTBeHHBI BBIIIOJIHATD bazosrni | Co 1 1 Gayn
e HECJIOKHbIE CBOOOTHBIM
npeoOpa3oBaHu | MpeoOpa3oBaHUS , KpaTKuM
s JUTSL BBIYMCIICHUS OJIHO3HAYH
3HAYEHU BIM OTBETOM
YHCIIOBBIX
BBIPAKCHU,
coJiepKaInx
CTEIEeHH C
HATypaJIbHBIM
MOKa3aTeJieM
3 Uucna u npobu BBITIOJIHATh bazoseiit | Co 3 1 Gamn
BBIYHCIICHHUS C CBOOOIHBIM
parmoHaIbHBIMU , KpaTKuUM
YUCIIaMH, OJIHO3HAYH
codeTasi yCTHbIE bIM OTBETOM
Y NIUCbMEHHbIE
NIPUEMBI
BBIYMCIICHUI
4 VYpaBHeHUsT U Pemars bazoseiit | Co 2 1 Gamn
HEpaBEHCTBA JIMHEWHbIE CBOOOIHBIM
ypaBHEHUS , KpaTKUM
OJIHO3HAYH
bIM OTBETOM
5 DyHKIMN o rpadpuky bazoBeiit | C BEIOOpOM 1 1 6ann
JINHEHOM BEPHOTO
byHKIIUU OTBETA U3
OTIpEeIeINATh HECKOJIbKUX
3HaKU BapUaHTOB
Kod(purmeHToB
Kub
6 TexcToBbie pemaTh bazoseiit | Co 3 1 Gamn
3a7a4u HECJIOKHbIE CBOOOIHBIM
CIOXETHbIE , KpaTKUM
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3a/lavU pa3HbIX
THUIIOB Ha BCC

OJHO3HAa4YH
bIM OTBETOM

apupMeTHIECKHE
JIeHCTBUS
7 ToxxnecTBEHHBI BBIIOJIHATE bazoBeii | Co 1 Oamn
e HECJI0KHEIC CBOOOIHBIM
npeoOpa3oBaHu | MpeoOpa3oBaHMS , KpaTKuM
i LICJIBIX OJHO3HAYH
BBIPOKCHHM: BIM OTBETOM
pacKpbIBaTh
CKOOKH,
MIPUBOJUTH
noxo0OHbBIE
cllaraeMeIe
8 CratucTuka H YUTATh bazosriii | Co 1 6amn
TEeOpHst uHpopmanuio, CBOOOIHBIM
BEPOSTHOCTH MIPE/ICTABICHHYIO , KpaTKuM
B BHJIC TAOIUIIbI, OJHO3HAYH
OTIPEICTIATh BIM OTBETOM
OCHOBHEIC
CTaTUCTHYECKHE
XapaKTEePUCTUKU
YHCIOBBIX
HabOpoOB
9 ToxnecTBeHHBI BBIIIOJIHATD bazoBeiit | C BeIOOpOM 1 Gamn
e HECJI0KHEIE BEPHOTO
npeoOpazoBaHu | mpeoOpa3zoBaHUS OTBETA U3
s LIEJTBIX HECKOJIbKUX
BBIPAKEHHI: BAapUAHTOB
packiaapBaTh Ha
MHOKHUTEIIN
CIocooom
TPYIIIAPOBKH
10 CratucTuka | YUTATh bazosriii | Co 1 6amn
TEOpUS uH(popMalLHIo, CBOOOHBIM
BEPOSITHOCTH MPEACTABICHHYO , KpaTKuM
B BHJIC OJHO3HAYH
JIMarpaMMbl BIM OTBETOM
11 DyHKIUU HaXOJIUTh Bbazosrenit | Co 1 Gamn
3HAYCHUE CBOOOIHBIM
apryMeHTa 1o , KpaTKuM
3aIaHHOMY OJHO3HAYH
3HAYCHUIO BIM OTBETOM
GyHKIIUYU B
HECJIOKHBIX
CUTYyalUsX
12 | YpaBuenus wu | Pemars cuctemsl | bazossiii | Co 1 Gamn
HEpaBEHCTBA HECJIOXKHBIX CBOOOIHBIM
JIMHEMHBIX , KpaTKuM
YPaBHEHUHU OJIHO3HA4YH
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anreOpanvecKu
WM rpaduuecKu

bIM OTBETOM

13

VYpaBHeHus u
HEPAaBEHCTBA

Pemats
YpaBHECHUS
pa3ioKeHUEeM Ha
MHOKUTEIH,
HCIIOJIB3YS
BBEIHECCHHE
oOmiero
MHOKHUTEJS 32
CKOOKY,
(bopMyJIbI
COKPAIIIEHHOTO
YMHOKEHUS

MOBEIIIECH
HBIA

C
Pa3BEPHYTHI
M OTBETOM

2 banna
2 Oajuta
MOJTy4eH
BEPHBII
000CHOBaH
HBIN
OTBET,.1
Gamn  1pu
BEPHBIX
paccyxacH
HSIX
JIOITYIIICHA
BBIUKCIIUTE
JbHAs
oIInOKa,
BO3MOYKHO
TIpUBEIIIAst
K
HEBEPHOMY
OTBETY.

0 6amnoB
JIpyTHE
cly4au, He
COOTBETCTB
yIOIIHE
YKa3aHHBIM
KpUTEPUIM

14

DyHKIMU

CTPOUTH rpauk
JIMHEWHOU

GyHKIUH C
MOJZyJIEM

HOBBIIIEH
HBIN

C
pa3BEpHYTHI
M OTBETOM

2 Gamna
2 Oajia
MoJTy4eH
BEPHBII
000CHOBaH
HBIN
OTBET,.1
Oamn  npu
BEPHBIX
paccyxieH
X
JOMyIlIeHa
BBIUKCIIUTE
JIbHas
omuoKa,
BO3MOIKHO
MIpUBEIIIAst
K
HEBEPHOMY
OTBETY.

0 6annoB

76




apyrue
clly4au, He
COOTBETCTB
yIOLIHE
YKa3aHHbBIM
KpUTEPUSIM

15 TekcToBBIE
3aga4u

MMOBEIIIECH
HBIA

pemaTh 3a/1a4n
pa3HBIX TUIIOB
(Ha paboty, Ha
JIBIJKEHUE),
CBSI3BIBAFOIIINX
TPH BEITNIHHBI,
BBIJICJIATh 3TH
BCJIMYUHEI U
OTHOIICHHUSI
MEXTy HUMH

C
pPa3BEpHYTHI
M OTBETOM

2 banna
2 Oajuta
MOJTy4eH
BEPHBII
000CHOBaH
HBIN
OTBET,.1
Gawt  mpu
BEPHBIX
paccyxacH
HIX
JOITYIIICHA
BBIUKCIIUTE
JbHAs
OIIMOKa,
BO3MOYKHO
npuBeIIas
K
HEBEPHOMY
OTBETY.

0 6annoB
IpyTHE
cly4au, He
COOTBETCTB
yIOIIue
YKa3aHHBIM
KpUTEPUIM

45 MuH

18 6atoB

demoBepcust

Hrorosasi qmarHocruyeckas padora 7 Kiace

1 yacTp

B kaorcoom 3adanuu nepsoti uacmu HeobX00UMO 3anuUcamov GEPHLILL OMBem, 8

OMBEOCHHOM OJIsl I3M0O20 Mecme.
oan.

(—=2)3-(-2)*

1. Beraucaure: s ;

OrtBerT:

Kaoicowiii eepnwviii omeem oyenusaemcs 6 00uH

1
2. Ilpuseaute ofHOYIEH 3XYy2 -§x2y3 K CTaHJapTHOMy Buay. B oTBeTe

YKKUTC CTCIICHD ITOJYYCHHOI'O OJTHOYJICHA.
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Otser:

3. 3HaueHue KaKoTo U3 JAHHBIX BEIPAKEHUH SIBISICTCS HAUMEHBIITM?

1) 0,72 —0,3%;

2)0,72—-2-0,7-0,3 + 0,3%;

3)0,72+2-0,7-0,3 + 0,3%

Otser:

4. Pemure ypaBuenue: 4,2x — 0,4 = 6,2x — (1,2x + 0,8);

OtBer:

5. Ha pucynke n3obpakeH rpadux JINHEHHOH bynkuuu Buna y = kx + b.

T

.

N

wﬂ

Onpenenute 3HaKU KO3PHUITMEHTOB kub.

Dk>0,b>0;

2)k>0,b<0;

3)k<0,b>0;

4)k <0,b <0;

Ortser:

6. Pemute 3agauy.

Ot Yensbuncka a0 YebapKyisi dIEKTpUUKa ABUKETCS Ha 6 MUHYT JOJIbLIE,
yeM oT Yebapkyns 10 3matoycra. 3a CKOJBKO MUHYT 3JIEKTpUYKA JOHAET OT
Yenssouncka 1o Yebapkyns, eciu Bech myTh oT YensiouHcka 10 3naToycta (uepes
Yebapkyib) 3aHUMaET 3 yaca 26 MUHYT?

Otser:

7. Haitnure 3Hauenue Boipaxkenus (x — 5)(x +5) —x(x — 1), mpu x = 27.

Orger:

8. Pe3ynbTaThl KOHTPOJIHHOM paOOTHI IO MATEMATHKE B 7-a MPEJICTABICHBI B
TabnuIe:

Onenka «S5» «4» «3» «2»
Konnuects 7 12 9 2
0 y4-CHl.

Haiinure cpennuii 6amn 7-a kinacca 3a 3Ty KOHTPOJIbHYIO paboTy.

OTBerT:

9. Paznoxxute MHOrowieH a®> — 3a + ab — 3b Ha MHOKUTEJIH.

D (b—a)(a+3);

2) (a—b)(a+3);

3) (b +3)(a—3);

4) (a + b)(a—3);

OTBeT:
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10. Ha nuarpamme mpencTaBieHO paclpeesieHue Mo MPUPOIHBIM 30HaM
3emenb YensOuuckoi obnactu, 00mIas IIomans KOTopoi pasHa 88,3 ThIC. KM2.

MpupoaHble 30HbI YenabuHcKoi obnactu

ropHoeCHaA

npupogHaa 30Ha e

24%

I[nomans Kakol MPUPOAHOI 30HBI IPMMEPHO paBHa 33 ThIC. KM>?
1) JlecocrenHas npupoIHas 30HA.

2) CrenHas mpupoIHas 30Ha.

3) I'opHoJiecHast mpUpoOIHas 30Ha.

4) JlecocTenHas Wiv CTEMHAs TPUPOIHBIE 30HBI.

Ortser:
. 3x-8

1. OyHkus 3agaHa QopMysnon  y = = [Ipy kakoM 3HaYECHHUU
aprymeHTa 3HadeHue GyHKIIUUA paBHO 27

Ortser:

12. Jauel nuHeiHble (QYHKIIMM Yy =6—X U Yy = 2X, KOTOpbHIC
nepecekaroTcs B Touke A(xy; Vo). Haitmure (x¢ + ).

Orser:

IT yacTh
Jna 3anucu peweHnull u 0meemo8 Kaxico0020 3a0aHUs 6MOPOU UACmu
ucnonv3ylime mempaoHvle IUCMbl 8 KIemKy. 3anuwiume HOMepP BbINOIHAEMO20
3adanus, 3amem noIHoe 000CHO8aHHOe peuieHue u omeem. Kaoicooe 3adanue
8MOPOU HaCmu OYeHUBAemcs Om HyJis 00 08YX OANLI08.

13. Pemute ypaBHenue x’ —9x° =0, pasnoxup JeByl0 YacTh Ha

MHOYKHUTEIIH.
14. [Toctpoiite rpaduk yukuuu y = |x — 4| — 3.
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15. 3aka3 1Mo M3roTOBJICHUIO JeTajel pabouMil JOJDKEH ObLI BBHIIOJIHHUTH
3a 20 nueit. Ho paGouuii aenan exeaHeBHO 1Mo 2 JASTalu CBEpX IJIaHa, a T03TOMY
BBITIOTHIII 3aKa3 3a 18 quel. CKoabKO JeTanei caenan paboduil.

8 kiacc

CIHEHUPUKALNUA KOHTPOJBbHBIX NT3MEPUTEJIBHBIX
MATEPHAJIOB
Bxoanast nuarHocruueckasi padora HyJ1eBoil cpe3 8 kiacc
(1m0 Kypcy MaTeMaTHKHU 7 KJjacca)

1. Ha3nayeHue JMArHOCTHYECKON pPadOTBI - ONPEAECIUTHYPOBEHD
JOCTMIKEHHUs YYAIIUMHUCS NPEIMETHBIX IUIAHUPYEMBIX pE3YyJIbTATOB IO BCEM
W3YYCHHBIM TEMaM 3a TOJ, a TakKe BBIABUTh YPOBEHb JOCTHKCHUS
MeTanpeaMETHBIX  pe3yibpTaToB. Kaxknoe 3agaHue 0a30BOro ypoBHS B
JUArHOCTHUYECKON padoTe OLEHMBAET KOHKPETHBIM NPEIMETHBIA IJIaHUPYEMbIN
pe3yibTar, 3aJaHus MOBBIIIEHHOTO YPOBHS CIJIOKHOCTH IIO3BOJISIIOT OLICHUTH U
IIPEAMETHBIE, U METAIPEIMETHBIE TUIAHUPYEMBIE PE3YJIbTATHI.

Ilnanupyemsie pe3yabrarsl: [IpoBEpUTh ypOBEHb NOCTHKEHUS PE3YJIbTaTOB
10 OCHOBHBIM T€MaM Kypca MaTeMaTHKH 7 Kijlacca i 00ecreyeHus] BO3MOKHOCTH
YCHENIHOTO MPOJA0HKEHHS 00pa30BaHus Ha 6a30BOM ypOBHE.

Kpurepuu oneHuBaHus1 AMArHOCTHYECKON padoThI
MakcuManbHbIi Oalll 32 BBIMOJIHEHUE paboThl cocTaBisieT — 18 OammoB. Ha
OCHOBE 0ayioB, BBICTABICHHBIX 3a BBINOJHEHUE BCEX 3aJaHUl paboTHI,
MOJICYMTHIBAETCS TIEPBUYHBIM 0ajul, KOTOpPBIM TIEPEBOAWTCS B OTMETKY IIO
nATHOAILHOM mKaje (Tabauma 1).

Tabnuya 1
IlepeBoa 0a/1J10B B OTMETKY 10 NATHOAIBHOM HIKAJIE
% BBITTOJTHEHHS OT KomuuecTBo [Mudposas YpoBHeBast miKaia
MaKCHUMAaJIbHOT'O 0aJioB OTMETKA

bamna
89-100 16-18 > IToBBIIEHHBIH
72-88 13-15 4
56-71 10-12 3 bazoBorit

Memnee 56 Memnee 10 2 HenocraTouHbii

IIpoxo/zKuTENIBHOCTH PA0OTHI
[Ipo1OKUTENBHOCTD TUarHOCTHYECKOW pad0ThI45-60 MUHYT.

Pacnpenesnenue 3axaHuii mo pasaeaam nporpamm(bi)
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Pa3nen nporpammsl

KoanuectBo 3ananuii

KonnuectBo 3amanuii

n/n 0a30BOr0 ypOBHS MOBBIIIIEHHOT'O YPOBHS
(coneprarebast THHu) CJIOHOCTHU CJI0)KHOCTH
1. | Yucna u gpobu 1
2. | ToxaecTBeHHBIE MPeoOpa30BaHUS 4
3. | YpaBHEeHUs U HEpPABEHCTBA 2 1
4. | CTaTucTuKa U TEOpHUsl BEPOSITHOCTU 2
5. | OyHKIMHU 2 1
6. | TekcroBble 3aauu 1 1
Bcero 12 3
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Il;1an AMArHOCTH4YeCKOii padoThI

No Paznen [IpoBepsiembrit YpoBeHb Tun Bpemst | Makcuman
3a/1aH IPOrpamMMBbl IJITAHUPYEMBIA | CJIIOXKHOCT 3a1aHUS BBITIOJN | BHBIN OasuI
us (comepxarenbH pe3yJsbTar U HeHus(
asi JIMHUS) MUH)
1 ToxxnecTBEHHBI BBIIOJIHSTE bazoBeii | Co 1 1 Oamn
e HECJIOXKHbIE CBOOOTHBIM
npeoOpazoBaHu | mpeoOpa3zoBaHUs , KpaTKUM
s JUIS1 BBIYUCIICHUS OJIHO3HAYH
3HaYeHUN bIM OTBETOM
YUCJIOBBIX
BBIPAYKECHU,
CoJIepKaIINX
CTETeHHU C
HaTypaJbHBIM
MoKa3aTeieM
2 ToxnecTBeHHBI BBIIIOJIHATD bazosrni | Co 1 1 Gayn
e HECJIOKHbIE CBOOOTHBIM
npeoOpa3oBaHu | MpeoOpa3oBaHUS , KpaTKuM
s JUTSL BBIYMCIICHUS OJIHO3HAYH
3HAYEHU BIM OTBETOM
YHCIIOBBIX
BBIPAKCHU,
coJiepKaInx
CTEIEeHH C
HATypaJIbHBIM
MOKa3aTeJieM
3 Uucna u npobu BBITIOJIHATh bazoseiit | Co 3 1 Gamn
BBIYHCIICHHUS C CBOOOIHBIM
parmoHaIbHBIMU , KpaTKuUM
YUCIIaMH, OJIHO3HAYH
codeTasi yCTHbIE bIM OTBETOM
Y NIUCbMEHHbIE
NIPUEMBI
BBIYMCIICHUI
4 VYpaBHeHUsT U Pemars bazoseiit | Co 2 1 Gamn
HEpaBEHCTBA JIMHEWHbIE CBOOOIHBIM
ypaBHEHUS , KpaTKUM
OJIHO3HAYH
bIM OTBETOM
5 DyHKIMN o rpadpuky bazoBeiit | C BEIOOpOM 1 1 6ann
JINHEHOM BEPHOTO
byHKIIUU OTBETA U3
OTIpEeIeINATh HECKOJIbKUX
3HaKU BapUaHTOB
Kod(purmeHToB
Kub
6 TexcToBbie pemaTh bazoseiit | Co 3 1 Gamn
3a7a4u HECJIOKHbIE CBOOOIHBIM
CIOXETHbIE , KpaTKUM
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3a/lavU pa3HbIX
THUIIOB Ha BCC

OJHO3HAa4YH
bIM OTBETOM

apupMeTHIECKHE
JIeHCTBUS
7 ToxxnecTBEHHBI BBIIOJIHATE bazoBeii | Co 1 Oamn
e HECJI0KHEIC CBOOOIHBIM
npeoOpa3oBaHu | MpeoOpa3oBaHMS , KpaTKuM
i LICJIBIX OJHO3HAYH
BBIPOKCHHM: BIM OTBETOM
pacKpbIBaTh
CKOOKH,
MIPUBOJUTH
noxo0OHbBIE
cllaraeMeIe
8 CratucTuka H YUTATh bazosriii | Co 1 6amn
TEeOpHst uHpopmanuio, CBOOOIHBIM
BEPOSTHOCTH MIPE/ICTABICHHYIO , KpaTKuM
B BHJIC TAOIUIIbI, OJHO3HAYH
OTIPEICTIATh BIM OTBETOM
OCHOBHEIC
CTaTUCTHYECKHE
XapaKTEePUCTUKU
YHCIOBBIX
HabOpoOB
9 ToxnecTBeHHBI BBIIIOJIHATD bazoBeiit | C BeIOOpOM 1 Gamn
e HECJI0KHEIE BEPHOTO
npeoOpazoBaHu | mpeoOpa3zoBaHUS OTBETA U3
s LIEJTBIX HECKOJIbKUX
BBIPAKEHHI: BAapUAHTOB
packiaapBaTh Ha
MHOKHUTEIIN
CIocooom
TPYIIIAPOBKH
10 CratucTuka | YUTATh bazosriii | Co 1 6amn
TEOpUS uH(popMalLHIo, CBOOOHBIM
BEPOSITHOCTH MPEACTABICHHYO , KpaTKuM
B BHJIC OJHO3HAYH
JIMarpaMMbl BIM OTBETOM
11 DyHKIUU HaXOJIUTh Bbazosrenit | Co 1 Gamn
3HAYCHUE CBOOOIHBIM
apryMeHTa 1o , KpaTKuM
3aIaHHOMY OJHO3HAYH
3HAYCHUIO BIM OTBETOM
GyHKIIUYU B
HECJIOKHBIX
CUTYyalUsX
12 | YpaBuenus wu | Pemars cuctemsl | bazossiii | Co 1 Gamn
HEpaBEHCTBA HECJIOXKHBIX CBOOOIHBIM
JIMHEMHBIX , KpaTKuM
YPaBHEHUHU OJIHO3HA4YH
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anreOpanvecKu
WM rpaduuecKu

bIM OTBETOM

13

VYpaBHeHus u
HEPAaBEHCTBA

Pemats
YpaBHECHUS
pa3ioKeHUEeM Ha
MHOKUTEIH,
HCIIOJIB3YS
BBEIHECCHHE
oOmiero
MHOKHUTEJS 32
CKOOKY,
(bopMyJIbI
COKPAIIIEHHOTO
YMHOKEHUS

MOBEIIIECH
HBIA

C
Pa3BEPHYTHI
M OTBETOM

2 banna
2 Oajuta
MOJTy4eH
BEPHBII
000CHOBaH
HBIN
OTBET,.1
Gamn  1pu
BEPHBIX
paccyxacH
HSIX
JIOITYIIICHA
BBIUKCIIUTE
JbHAs
oIInOKa,
BO3MOYKHO
TIpUBEIIIAst
K
HEBEPHOMY
OTBETY.

0 6amnoB
JIpyTHE
cly4au, He
COOTBETCTB
yIOIIHE
YKa3aHHBIM
KpUTEPUIM

14

DyHKIMU

CTPOUTH rpauk
JIMHEWHOU

GyHKIUH C
MOJZyJIEM

HOBBIIIEH
HBIN

C
pa3BEpHYTHI
M OTBETOM

2 Gamna
2 Oajia
MoJTy4eH
BEPHBII
000CHOBaH
HBIN
OTBET,.1
Oamn  npu
BEPHBIX
paccyxieH
X
JOMyIlIeHa
BBIUKCIIUTE
JIbHas
omuoKa,
BO3MOIKHO
MIpUBEIIIAst
K
HEBEPHOMY
OTBETY.

0 6annoB
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apyrue
clly4au, He
COOTBETCTB
yIOLIHE
YKa3aHHbBIM
KpUTEPUSIM

15

TekcToBBIE
3aga4u

pemaTh 3a/1a4n
pa3HBIX TUIIOB
(Ha paboty, Ha
JIBIJKEHUE),
CBSI3BIBAFOIIINX
TPH BEITNIHHBI,
BBIJICJIATh 3TH
BCJIMYUHEI U
OTHOIICHHUSI
MEXTy HUMH

MMOBEIIIECH
HBIA

C
pPa3BEpHYTHI
M OTBETOM

2 banna
2 Oajuta
MOJTy4eH
BEPHBII
000CHOBaH
HBIN
OTBET,.1
Gawt  mpu
BEPHBIX
paccyxacH
HIX
JOITYIIICHA
BBIUKCIIUTE
JbHAs
OIIMOKa,
BO3MOYKHO
npuBeIIas
K
HEBEPHOMY
OTBETY.

0 6annoB
IpyTHE
cly4au, He
COOTBETCTB
yIOIIue
YKa3aHHBIM
KpUTEPUIM

45 MuH

18 6atoB

HemoBepcust
Bxoanasi nmarHocTuueckasi padora HyJieBoii cpe3 8 kiacc
(1m0 KypCcy MaTeMaTHKH 7 KJjacca)

1 yacTp

B kaoscoom 3adanuu nepsoti uacmu HeobX00UMO 3anucamov GEPHuILL OMBEm, 8
omeedeHHOM 0/ d9moeo mecme. Kadcovlil eepHuvlil omeem oyeHusaemcs: 8 00UH

oan.

16.
OrtBer:
17.

Beruucnure:

(-2)3(-2)*
25 ’

1
[IpuBeauTE OMHOUWIEH 3XY > -§x2y3 K CTaHJapTHOMY BHAy. B oTBeTe

YKAKUTC CTCIICHD IMOJYYCHHOI'O OJJHOYJICHA.
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OTBeT:

18. 3HaYC€HUE KAKOT0 U3 TAaHHBIX BBIPAXKECHUU SIBJISIETCS] HAUMEHBIIINM ?
4) 0,72 — 0,3%;

5)0,72—-2-0,7-0,3 + 0,3%;

6)0,72+2-0,7-0,3 + 0,3%;

OtBeT:

19. Pemure ypaBuenue: 4,2x — 0,4 = 6,2x — (1,2x + 0,8);

OtBer:

20. Ha pucynke nzobpaxen rpaduk JIuHeHoN (GyHKuuU Buaa y = kx +

¥

o

N

\x}

Omnpenenure 3HaKu K03 OUIIMEHTOB kub.

5)k>0,b>0;

6)k>0,b<0;

7))k <0,b > 0;

8)k<0,b<O;

Otser:

21. Pemure 3anauy.

Ot Yensbuncka a0 Yebapkyssi dJIEKTpUUKa ABUKETCS HAa 6 MUHYT JOJIbLIE,
yeM oT Yebapkyns 10 3matoycra. 3a CKOJBKO MHUHYT 3JIEKTpUYKA JOMAET OT
UYensbuncka no Yebapkys, eciu Bech myTh oT YensionnHcka 10 3nmatoycra (depes
Uebapkynn) 3anuMaet 3 yaca 26 MUHYT?

OtBer:
22. Haiinure 3naucHue Boipaskenus (x — 5)(x +5) — x(x — 1), mpu
x = 27.
OtBer:
23. Pe3ynbTaThl KOHTPOIBHON PabOTHI IO MaTeMaTHUKE B 7-a
MIPE/ICTABIICHBI B TA0JIUIIE:
Ouenka «5» «4» «3» «2»
Konunuects 7 12 9 2
0 y4-CAl.
Haitaute cpennuii 6ain 7-a kaacca 3a 3Ty KOHTPOJIbHYIO paboTy.
OtBer:
24. Paznoxure MEOrouned a’ — 3a + ab — 3b Ha MHOKXUTENH.

5) (b —a)(a+ 3);
6) (a —b)(a + 3);
7) (b + 3)(a — 3);
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8) (a+b)(a—-3);

OrTger:

25. Ha nmnarpamme mpeacTtaBieHO pacupeAcsieHUE 0 MPUPOIHBIM 30HaM
3eMenb YeasOuHcKoi 06aacTu, 00mas Iomas KOTopoi pasHa 88,3 ThiC. KM2.

MpupogHble 30HbI YenabuHcKoii obnactu

ropHonecHas
npuvpoaHas 30Ha
24%

crent

[nomans Kakoi MPUPOAHOM 30HEI IPUMEPHO PaBHA 33 ThIC. KM>?
1) JIecoctenHast npupoiHas 30Ha.

2) CrenHas npupoiHasi 30Ha.

3) I'opHONIECHAs IpUPOIHAS 30HA.

4) JlecocTenHas WM CTEMHAs TPUPOIHBIE 30HBI.

Otser:
. 3x—8

26. OyHkius 3amaHa  GopMmyson Yy = ad IIpy kakom 3HA4YEHUH
aprymeHTa 3HayeHue QyHKIHUHU PaBHO 27

Otser:

27. Janbpl nuHeiHble (QyHKIMU Yy =6—X U Yy = 2X, KOTOpbIE
nepecekaroTcs B Touke A(xq; Vo). Haitnure (x¢ + y,).

Otser:

II vacts
s 3anucu  pewleHuti U 0OmMeEemos Kaxcoo2o 3A0aHus 6Mopou Hacmu
ucnonv3ytime mempaownvie JUCMbL 8 KIEeMmKy. 3anuuume Homep GblNOJHAEMO20
3a0anus, 3amem NoJHoe 000CHO8aHHOe peuteHue u omeem. Kaogicooe 3adamnue
8MOPOLL YACU OYEeHUBAEMCsl OM HYJISL 00 08YX OAJLIO08.

28. Pemnte ypaBHeHue x’ —9x°> =0, pa3ioKUB JEByI0 4YacTh Ha

MHOYKUTEITH.
29. [MocTpotite rpaduk GyHkmu y = |x — 4| — 3.
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3aka3 1o U3roTORJICHUIO JIeTallel pabovHil TOJKEH ObLIT BHIOJHUTD 3a 20 THEH.
Ho pabounii nenan exxeTHEBHO 10 2 JIeTajlu CBEpX IJIaHa, a TO3TOMY BBITTOTHUI
3aka3 3a 18 nHeit. CKoJbKO JieTaiet cuenain pabouui.

CIIEIUPUKALINA KOHTPOJIBHBIX U3MEPUTEJIBHBIX
MATEPHAJIOB

HroroBasi nTuarHocTuyeckasi pabora mo Kypcy MaTeMaTuku 8 kiiacca

1. Ha3nayeHue JMArHOCTHYECKON pPadOTBI - OIPEAECIUTHYPOBEHD
JOCTH)KEHHSI y4YallUMUCA MPEIMETHBIX IUIAHUPYEMBIX pPE3yJbTaTOB IO BCEM
U3YYEHHBIM TeMaM 3a TOJ, a TakXKe BbISIBUTh YPOBEHb JOCTUKEHUS
MeTanpeAMETHBIX — pe3yapTaToB. Kaxknoe 3aganue 0a30BOro ypoBHS B
JMAarHOCTUYECKOM padoTe OLIEHWBAET KOHKPETHBIA MPEIMETHBIN IUIAHUPYEMbIN
pe3yJIbTaT, 3aJaHus TOBBIIMIEHHOTO YPOBHS CJIOKHOCTH IO3BOJISIIOT OLIEHUTH U
IIPEIMETHBIE, U METAPEIMETHBIE IUIAHUPYEMBIE PE3YIIbTATHI.

ILlnanupyemsie pe3yabTarsl: [IpoBEpUTh YPOBEHBb JOCTHXKEHHSI PE3YJIBTATOB
110 OCHOBHBIM TE€MaM Kypca MaTeMaTHKH 8 Kijlacca i 00ecreyeHus: BO3MOKHOCTH
YCHENIHOTO MPOJI0HKEHH 00pa30BaHus Ha 6a30BOM ypOBHE.

Kpurepuu oneHuBaHus IMATHOCTHYECKOI padoThI

MakcumanbHbll 0asl 3a BBIMOJHEHUE paboThl coctaBiser — 18 OamtoB. Ha
OCHOBE 0asyioB, BBICTaBJICHHBIX 32 BBINOJIHEHWE BCceX 3aJaHuil paloTHhl,
MOJICUUTHIBAETCS TEPBUYHBIM 0Oal, KOTOPbIA MEPEBOJUTCS B OTMETKY IIO
naTHOAILHOM mIKaje (Tabauma 1).

Tabnuya 1
IlepeBoa 0a/1J10B B OTMETKY 110 NATHOAVIBHOM HIKAJIE
[IpomeHT KonuuecTBo 6amios Hudposas YpoBHeBas mikana
BBITTOJTHEHUS OT OTMETKa
MaKCHUMaJIbHOT'O
Oamta
89-100 16-18 > [ToBbIlIEeHHBIH
72-88 13-15 4
56-71 10-12 3 bazoBbiii
Menee 56 Menee 10 2 HenocraTounsrii
IIpoa0/KuTEILHOCTh PAadOTHI
[IpoIOIKUTENBHOCTh TUAarHOCTHYECKOW padboThi45-60 MUHYT
Pacnipenesienue 3aganuii mo pasaesaam nporpamm(bl)
Ne KonnuectBo 3amaguit | KommuectBo 3aganuid
n/n Pasyien nporpamm! 6a30BOr0 ypOBHS MOBBILIEHHOTO YPOBHS
(conmeprkarenbHast JIMHUS)
CIIOKHOCTH CIIOKHOCTH
1. | Yucna u gpodu 3
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2. | DieMEeHTBbl TEOPUH MHOKECTB 1
3. | ToxxaecTBeHHBIE Pe0OPa30BaHUS 2
4. | CraTucTuka, BEPOATHOCTb, 1
KOMOMHATOpHKA
5. | YpaBHEHHUsI U HEPABEHCTBA 3
6 | OyHKIHUH 2
7 | TekcroBble 331241
Bcero 12
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Il;1an AMarHoCcTH4YecKoii padoThl

No Paznen [Iposepsiemblii | YpoBenb | Tun 3amanusi | Bpems | Makcumanb
3a/IaHMs| TPOrpaMMbl | TJIAHUPYEMBIN | CJIOKHOCT BBHITIOJTHEH HBIH Oan
(conmeprxarenn pe3yabTaT u Hsi(MHH)
Hasl JINHUSA)
1 Yucna u Haxonuts bazoBeii | Co 2 1 Oamn
Ipoou 3HAYCHHE CBOOO/IHBIM,
apudmernuec KpaTKuM
KOTO OJIHO3HAYHBI
KBaJIpaTHOTO M OTBETOM
KOpHS
2 Yucna u Brimonnsate bazoseiit | Co 2 1 Gamn
Ipodu JIIEUCTBHUSA CO CBOOOIHEIM,
CTETEHSMH C KpaTKUM
LEJIBIMU OJIHO3HAYHBI
MOKa3aTeJsIMU M OTBETOM
3 ToxnecTBeHH BBIIIOJIHSATD Bbazosreni | Co 3 1 Gain
bIC HECJIOKHBIE CBOOO/THBIM,
npeoOpazoBaH | mpeoOpa3zoBaH KpaTKuM
us us IpoOHO- OJIHO3HAYHBI
paloHaIbHbI M OTBETOM
X BBIPAKECHUH
4 YpaBHeHUS U YMeHue basoseii | Co 2 1 6ann
HEpPaBEHCTBA perarb CBOOOJTHBIM,
KBaJIpaTHBIC KpaTKUM
ypaBHEHUS OJIHO3HAYHBI
M OTBETOM
5 VYpaBHeHust u Ymenue bazoseiit | Co 2 1 Gamn
HEPaBEHCTBA HaXOJUTh CBOOO/IHBIM,
abcuuccy KpaTKUM
TOYKH IO OJTHO3HAYHBI
3aJaHHON M OTBETOM
OpJIMHAaTe
6 YpaBHeHHS U [Ipumenenne | bazoseii | Co 1 1 Gamn
HEpaBEHCTBA TEOPEMBI CBOOOIHBIM,
Buera nis KpaTKUM
KBaJIPATHOTO OJIHO3HAYHBI
ypaBHEHUS M OTBETOM
7 YpaBHeHUs U YMeHnue bazoseiii | Co 3 1 6ann
HEpPaBEHCTBA pelarb CBOOOTHBIM,
CHUCTEMBI KpaTKUM
JTIUHEHWHBIX OJTHO3HAYHBI
ypaBHEHUU M OTBETOM
8 N3mepenus, Haxonuts Bbazosei | Co 2 1 Oamn
npuOJIMKEHUsT | TepeceueHue CBOOOHBIM,
, OLICHKa MHO>KECTB KpaTKUM
OJIHO3HAYHbI
M OTBETOM
9 Yucna u PaGora ¢ bazoseiit | Co 3 1 Gamn
Jpoou TaOIMIIAMH, CBOOOIHBIM,
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orpezeseHue KpaTKuM
COOTHOIICHUS OJIHO3HAYHBI
MEXy M OTBETOM
BEJIMYMHAMU
10 VYpaBHeHus wu Ymenue bazoBeiii | C BEIOOpOM 2 1 Gamn
HEpaBEHCTBA HaxO0JIUTh BEpHOTO
o0yacTb OTBETa U3
JIOTTy CTUMBIX HECKOJIbKUX
3HAYEHUI BapHaHTOB
MIEPEMEHHOM
11 ToxnecTBeHH Brmonnenue | IloBeimen | C BeiOOpoM 2 1 Oamn
bIC peoOpa3oBaH HBI BEPHOTO
npeoOpazoBaH ui ¢ OTBETa U3
us WCIIO0Ib30BaHU HECKOJIBKHUX
€M CBOICTB BapHaHTOB
apupmeTHyec
KOT0
KBaJPaTHOTO
KOpHSI
12 Craructuka u YmMenue [ToBermien | Co 1 1 Gamn
Teopus HaXOJUTh HBIN CBOOO/IHBIM,
BEPOSITHOCTH CTaTUCTUYECK KpaTKUM
ue OJIHO3HAYHBI
XapaKTEePUCTH M OTBETOM
KU YHCIIOBOTO
psna
13 ToxnecrBenn | Bremonuenwne | Ilospmmen | C 5 2 Oayuta
bI€ npeoOpa3oBaH HBII pa3BEepPHYTHI
npeoOpa3oBaH | W ApOOHO- M OTBETOM
us paloHaIbHbI
X BBIPAKECHUH,
c
WCIIOIh30BaHU
eM hopmyn
COKpAaIIeHHOT
0 YMHOXEHUS
14 VYpaBHeHuss u Ymenue [ToBbimen | C 5 2 Gamna
HEpaBEHCTBA HaXOJUTh HBIH pa3BepHYTHI
TOYKY M OTBETOM
MepeceyeHUs
rpaduxos
byHKUIHH C
MTOMOIIIBIO
YpaBHEHHUS
15 TexkcroBbie Cocrasnenue | [loBbimen C 10 2 Gamna
3a7a4u ypaBHEHUE 1O HBII pa3BEpHYTHI
3aJJaHHBIM M OTBETOM
YCIIOBHSIM,
pelieHue

YpaBHEHUN
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‘ 45 mun | 18 6amioB |
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JdemoBepcust
HroroBasi TuarHocTuyeckasi padora
8 kuacc
1 yactb
B kaorcoom 3ad0anuu nepsou uacmu nHeobX00UMO 3anucams GEpHbIL OMBEm, 8
omeedeHHOM 07151 9moco mecme. Kaowowiti eepuviii omeem oyenueaemcsi 8 0OuUH

oann.

1. Boruuciure: /0,16 + 4/ (—9)? + ’2%

OtBeT:

3—8.(32)—6

2. HaiinuTte 3HaueHue Apoou:

OTBeT:

x6-3x5 . _
3. Coxkparure 1poOb — > HaluTe 3HAYCHNE npo0du, eciu x = —6.
OrtBer:

4. Pemmnte ypaBHeHue: x2 — 4x + 3 = 0, B OTBeTe yKaKUTe HaMOOIBLINI U3
KOpHEM.
Ortger:

5. T'padux dyskumm y = +/x mpoxomut uepes Touky K ¢ opmuHaToif 9.
Haiinure abcruccy Toukm K.
OtBer:

6. HaiinuTe npoussenenue KopHei ypaBaenus: 2x% — 2x — 1 = 0.
Ortser:

71 + { 3x+y=3
- Tlapa wmcen xo +yp  ABNSETCA pPENICHHEM CHCTEMbl (1, . _ y =12

Haitgure xy + y,.
Otser:

8. Ykaxxute HamOOJIbIlIee IEJI0€ YHUCIIO0, YIOBJIETBOpsIOIIee ycioBuio A N B,
ecmu A = [—4; 1]; B = (—3;0).
OTBeT:

LTopoo Konuuecmeso scumeneii
YensOMHCK 1202371
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MarauToropck 418241
3naroyct 167978
Muacc 151856
Koneiick 147573

B Tabnuue npencTaBieHbl JaHHBIE O KOJIMYECTBE HACEIEHUs KpynHenmux (6omee
100 TbIc. xuTeneit), ropogoB YenssonHckoi obdnactu (Ha 4 nexadbps 2017r).

Ompenenure, BO CKOJIBKO pa3 UHUCICHHOCTh HaceneHus YemsOuncka
MPEBBIIAET YUCICHHOCTh HacesieHus: Maruuroropcka? (OTBET OKpyIjMTe A0
COTBIX).

Ortser:

9. Ompenenute, kakue 3HadyeHuss HE MoxxeT npuHUMaTh NEpPEMEHHAas X B
6x—1

?
x2+3x

BBIPA)KCHUU

1) £3;
2) 0; 3;
3) 0; —=3;
4) 0; £3;
OTBerT:
10. Yupocrute Beipaxkenue: 1/ 121m*p®ecium > 0, p < 0.
1) 11m?p*;
2) 11m?p3;
3) —11m?p3;
4) —12m?p3;
OTBeT:
Ha TpeHrpoBKe XOKKEHHON KOMaH bl « TpakTop» AE€BATH HIPOKOB 3a0MjIH B

BopoTta 19, 12,17, 18, 14, 20, 23, 17, 21 maiidosl cooTBeTcTBeHHO. HalinuTte

MCIHAHY IIOJYYCHHOI'O psAaa YHUCCII.
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OTtBeT:

2 yacTh
s 3anucu peweHuil u 0meemo8 KaxicO020 3A0aHus 6MOpoU YACmu
UCnoL3ylime mempaousie aUCmbl 8 Klemky. 3anuwume HOMeEpP BbINOIHAEMO20
3a0anus, samem noaHoe 0bocHosaHHoe peuieHue u omeem. Kaowcooe 3adanue
8MOPOU 4aCmu OYeHUB8Aemcs om HyJs 00 08yX OANN08.

9 x2-14 1\ x%-8x+16
I11. YnpocTture BbIpakeHUE: — + ; ;
x+3 x2-9 3—x x%2-3x
. . 4 2 2
12. Haiinqute Touku nepecedeHus rpaduxoB GyHKIUNA Yy = Uy =Sx -
13. N3 3natoycta B caHaTOpuil «YBWIBIBD», PACCTOSHHE MEXKIY

KoTopbIMU paBHO120 kM Bblexan aBToOyc. Uepe3 1 wac Bciieq 3a HUM BbIeXal
aBTOMOOWJIb, CKOPOCTh KOTOpPOTO OoJibllie CKOpocTH aBToOyca Ha 20xM/4.
ABTOMOOWIH MPUOBUT B KOHEYHBIN MMyHKT OJHOBPEMEHHO ¢ aBTOOycoM. Haiinurte
CKOPOCTh aBTOOYyCa U aBTOMOOUJIS.

9 kiacce
CIIEINOUKAILIUSA KOHTPOJIBHBIX USMEPUTEJIBHBIX
MATEPUAJIOB

Bxoanasi qmarnocruyeckas padora 9 kiacc
(mo Kypcy maTemMaTuku 8 KJjacca)

1. Ha3HayeHue JMATHOCTHYECKOW pPadOTBI - ONPEAETUTHYPOBEHD
JOCTMKEHHUS YYAIIUMHUCSA NPEIMETHBIX IUIAHUPYEMBIX pE3YyJIbTATOB IO BCEM
W3YYCHHBIM TEMaM 3a TOJ, a TakXKe BBIIBUTh YPOBEHb JOCTHKCHUS
MeTanpeAMEeTHBIX — pe3yapTaToB. Kaknmoe 3aganue 0a30BOro ypoBHS B
JMAarHOCTUYECKOM padoTe OLIEHHWBAET KOHKPETHBIM MpPEeIMETHBIM TMIaHUPYEeMbIi
pe3yabpTaT, 3aJaHus IOBBIIICHHOIO YPOBHS CJIOKHOCTH IIO3BOJISIIOT OLEHUTH U
IIPEIMETHBIE, U METAIPEIMETHBIE IUIAHUPYEMBIE PE3YIIbTATHI.

Ilnanupyemsie pe3yabrarshl: [IpoBEpUTh ypOBEHb NOCTHIKEHUS PE3YJIBTATOB
110 OCHOBHBIM TE€MaM Kypca MaTeMaTHKH 8 Kijlacca i 00ecreyeHus] BO3MOKHOCTH
YCHELIHOTO MPOIOJKEHHS 00pa30BaHus Ha 6a30BOM ypOBHE.

Kpurtepun onieHMBaHUA IMATHOCTHYECKOI padoThI
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MakcumanbHblid 0asl 3a BhIMOJHEHUE paboThl cocraBiser — 18 Oamios. Ha

OCHOBE 0alIoB,

BBICTABJICHHBIX 3a BBIIIOJIHCHHC BCCX BaﬂaHI/Iﬁ pa6OTI>I,

MIOJICYMTHIBACTCS TIEPBUYHBIM 0ayul, KOTOpPBIM TIEPEBOAWTCS B OTMETKY IIO
naTHOAITbHOM 1iKase (Tabauna 1).

Tabnuya 1

IlepeBox 0a/1J10B B OTMETKY 10 NATHOAVIbHOM LIKAJIE

IIpouent KonunuecTtBo 6amios [udposas YpoBHeBas LIKana
BBIIIOJIHEHUS OT OTMETKA
MaKCHMaJIbHOT'O
Oayta
89-100 16-18 > IToBbITIEHHBIN
72-88 13-15 4
56-71 10-12 3 ba3zoserii
Memnee 56 Memnee 10 2 Henocrarounslii

IIpopokuTeIbHOCTH PAadOTHI
[Ipo10KUTENEHOCTh TUarHOCTHYECKOU paboThI45-60 MUHYT

PacnpenesieHue 3aiaHuii mo pasjaeaam nporpamm(bi)

Ne KonunyectBo 3aganuii | KosnmuecTBo 3a1aHnii
Pa3nen nporpammsl
n/n 6a30BOro ypoBHS MOBBIIIEHHOTO YPOBHS
(comeprkarenbHast JIUHUS)
CII0KHOCTH CJIOKHOCTH
1. | Yucna u gpodu 3
2. | DnemMeHTbl TEOPHH MHOYKECTB 1
3. | ToxxaecTBeHHBIE MPeoOpa30BaHUs 2 1
4. | CraTucTuka, BEPOATHOCTb, 1
KOMOMHATOpHKa
5. | YpaBHEHHUsI 1 HEPABEHCTBA 3
6 | ®ynkuuu 2
7 | TexcToBble 3agaun
Bcero 12
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Il;1an AMarHoCcTH4YecKoii padoThl

No Paznen [Iposepsiemblii | YpoBenb | Tun 3amanusi | Bpems | Makcumanb
3a/IaHMs| TPOrpaMMbl | TJIAHUPYEMBIN | CJIOKHOCT BBHITIOJTHEH HBIH Oan
(conmeprxarenn pe3yabTaT u Hsi(MHH)
Hasl JINHUSA)
1 Yucna u Haxonuts bazoBeii | Co 2 1 Oamn
Ipoou 3HAYCHHE CBOOO/IHBIM,
apudmernuec KpaTKuM
KOTO OJIHO3HAYHBI
KBaJIpaTHOTO M OTBETOM
KOpHS
2 Yucna u Brimonnsate bazoseiit | Co 2 1 Gamn
Ipodu JIIEUCTBHUSA CO CBOOOIHEIM,
CTETEHSMH C KpaTKUM
LEJIBIMU OJIHO3HAYHBI
MOKa3aTeJsIMU M OTBETOM
3 ToxnecTBeHH BBIIIOJIHSATD Bbazosreni | Co 3 1 Gain
bIC HECJIOKHBIE CBOOO/THBIM,
npeoOpazoBaH | mpeoOpa3zoBaH KpaTKuM
us us IpoOHO- OJIHO3HAYHBI
paloHaIbHbI M OTBETOM
X BBIPAKECHUH
4 YpaBHeHUS U YMeHue basoseii | Co 2 1 6ann
HEpPaBEHCTBA perarb CBOOOJTHBIM,
KBaJIpaTHBIC KpaTKUM
ypaBHEHUS OJIHO3HAYHBI
M OTBETOM
5 VYpaBHeHust u Ymenue bazoseiit | Co 2 1 Gamn
HEPaBEHCTBA HaXOJUTh CBOOO/IHBIM,
abcuuccy KpaTKUM
TOYKH IO OJTHO3HAYHBI
3aJaHHON M OTBETOM
OpJIMHAaTe
6 YpaBHeHHS U [Ipumenenne | bazoseii | Co 1 1 Gamn
HEpaBEHCTBA TEOPEMBI CBOOOIHBIM,
Buera nis KpaTKUM
KBaJIPATHOTO OJIHO3HAYHBI
ypaBHEHUS M OTBETOM
7 YpaBHeHUs U YMeHnue bazoseiii | Co 3 1 6ann
HEpPaBEHCTBA pelarb CBOOOTHBIM,
CHUCTEMBI KpaTKUM
JTIUHEHWHBIX OJTHO3HAYHBI
ypaBHEHUU M OTBETOM
8 N3mepenus, Haxonuts Bbazosei | Co 2 1 Oamn
npuOJIMKEHUsT | TepeceueHue CBOOOHBIM,
, OLICHKa MHO>KECTB KpaTKUM
OJIHO3HAYHbI
M OTBETOM
9 Yucna u PaGora ¢ bazoseiit | Co 3 1 Gamn
Jpoou TaOIMIIAMH, CBOOOIHBIM,
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orpezeseHue KpaTKuM
COOTHOIICHUS OJIHO3HAYHBI
MEXy M OTBETOM
BEJIMYMHAMU
10 VYpaBHeHus wu Ymenue bazoBeiii | C BEIOOpOM 2 1 Gamn
HEpaBEHCTBA HaxO0JIUTh BEpHOTO
o0yacTb OTBETa U3
JIOTTy CTUMBIX HECKOJIbKUX
3HAYEHUI BapHaHTOB
MIEPEMEHHOM
11 ToxnecTBeHH Brmonnenue | IloBeimen | C BeiOOpoM 2 1 Oamn
bIC peoOpa3oBaH HBI BEPHOTO
npeoOpazoBaH ui ¢ OTBETa U3
us WCIIO0Ib30BaHU HECKOJIBKHUX
€M CBOICTB BapHaHTOB
apupmeTHyec
KOT0
KBaJPaTHOTO
KOpHSI
12 Craructuka u YmMenue [ToBermien | Co 1 1 Gamn
Teopus HaXOJUTh HBIN CBOOO/IHBIM,
BEPOSITHOCTH CTaTUCTUYECK KpaTKUM
ue OJIHO3HAYHBI
XapaKTEePUCTH M OTBETOM
KU YHCIIOBOTO
psna
13 ToxnecrBenn | Bremonuenwne | Ilospmmen | C 5 2 Oayuta
bI€ npeoOpa3oBaH HBII pa3BEepPHYTHI
npeoOpa3oBaH | U ApOOHO- M OTBETOM
us paloHaIbHbI
X BBIPAKECHUH,
c
WCIIOIh30BaHU
eM hopmyn
COKpAaIIeHHOT
0 YMHOXEHUS
14 VYpaBHeHuss u Ymenue [ToBbimen | C 5 2 Gamna
HEpaBEHCTBA HaXOJUTh HBIH pa3BepHYTHI
TOYKY M OTBETOM
MepeceyeHUs
rpaduxos
byHKUIHH C
MTOMOIIIBIO
YpaBHEHHUS
15 TexkcroBbie Cocrasnenue | [loBbimen C 10 2 Gamna
3a7a4u ypaBHEHUE 1O HBII pa3BEpHYTHI
3aJJaHHBIM M OTBETOM
YCIIOBHSIM,
pelieHue

YpaBHEHUN
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| | | 45vun | 18 Gamwios |

JdemoBepcust
Bxoanasi fMarHoctTuueckasi padéora
9 ki1ace
1 yacTn
B kaorcoom 3adanuu nepsoti uacmu HeobX00uMO 3anucamov 8epHuIlL OMEem, 8
omeedeHHOM 0/ d2moeo mecme. Kadicovlil eepHulll omeem OYeHu8aemcs 8 0OUH

oan.

. Y / 1
14. Beraucnure: +/0,16 + 1/ (—9)% + 24

Ortger:
. 3—8.(32)—6
15. Haiinure sHa1enne 1poon:———i— ,
G)
Otser:
x6-3x° o

16. Coxkpatute apoob — > HaliiuTe 3HaYeHue npobu, eciu x = —6.

Otser:

17. Pemure ypaBHEHUE: x?—4x+3=0, B oOTBETE YKaKHUTE
HanOOJbIINN U3 KOPHEH.

Ortger:

18. I'paduk GyHKmu y = v/x npoxoauT uepes Touky K ¢ opauHaTOif 9.
Haiinure abcuuccy Touku K.

Orger:

19. Haiinute npoussenenne KopHeil ypapaenus: 2x% — 2x — 1 = 0.

Orger:

3x+y=3

20. [Tapa uucen x, + Yy, SBISETCS PEUICHUEM CUCTEMBbI 2x—y =12
Haitgure x4 + y,.

Otser:

21. VYkaxkutre HaumOoJIbllee IIeJI0E YHUCIO0, YJIOBIETBOPSIOUIEE YCIOBHIO

ANB,ecm A =[—4;1]; B = (—3;0).
Ortser:
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22. B Tabnume mnpeacTaBieHBl JaHHBIE O KOJMYECTBE HACEICHUS
kpynHenmux (6osee 100 ThIC. )uTemnel), ropoao YensOunckoit obmactu (Ha 4
nekabpst 2017r).

Topoo Konuuecmeso sicumeneu
YenssOuHCK 1202371
MarauToropck 418241
3maroyct 167978
Mpuacc 151856
Komneiick 147573

Onpenenure, BO CKOJIBKO pa3 UUCICHHOCTh HaceneHus YemnsOuncka
MPEBBINIAET YUCIEHHOCTh HaceiaeHuss Marnutoropcka? (OTBET OKpYTIJIUTE 0
COTBIX).

OtBer:

23 OHpCIIeJII/ITC, KaKHUC 3HAYCHUA HE MOJKCT IIPUHUMATD IICPCMCHHAA X B
6x—1

?
x2+3x

BbIPA)KCHUU

5) 13

6)0;3;

7)0;=3;

8) 0; +3;

Ortser:

24. Yupocrute Beipaxenue: 1/ 121m*pbecium > 0, p < 0.

5) 11m?p*;

6) 11m?p3;

7) —11m?p3;

8) —12m?p3;

Otser:

25. Ha tpeHupoBke XOKKeHOW KomaHAbl «TpakTop» HEBATH WUIPOKOB
3abwm B Bopota 19, 12, 17, 18, 14, 20, 23, 17, 21 maiiObl COOTBETCTBEHHO.
Haiinure Menuany nosy4eHHOTO psifa YUCENl.

Orger:

2 yactb
Jna 3anucu peweHnull u o0meemo8 KaxiCO020 3A0aHUs 6MOPOU YACMU
UCnOL3YUme mempaouslie aUCmbl 8 Klemky. 3anuwiume HOMeEpP BblNOIHAEMO20
3a0anus, samem noaHOe 000CHO8aHHOe peuieHue u omeem. Kaowcooe 3adanue
8MOPOU HaCmu OYeHUBAemcsi Om HyJist 00 08YX OANI08.

9 xZ—-14 1\ x%-8x+16
26. VYrpocture BbIpaKeHHE: ( — + ) : ;
x+3 x%-9 3—-x x?—3x
. . 4 2 2
27. Haiinure Touku nepeceueHus rpagukoB GyHKIUN y = —uy = X3
X
28. N3 3maroycrta B caHaTOpuil «YBHWIBIbBD), PpAacCTOSTHUE MEXKIY

KoTOopeiMU paBHO120 kM Bblexan aBToOyc. Uepe3 1 wac Bcien 3a HUM BbleXam
aBTOMOOMJIb, CKOPOCTh KOTOPOro OOJibllle CKOpOCTH aBToOyca Ha 20KM/4.
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ABTOMOOWJIH MPUOBLT B KOHEYHBIN IMyHKT OJHOBPEMEHHO C aBToOycoM. Haiimute
CKOPOCTh aBTOOyCa U aBTOMOOKJIS.

CIIEIUPUKALINA KOHTPOJIBHBIX U3MEPUTEJIBHBIX
MATEPHAJIOB

HTroroBas nmarHocruueckasi paﬁoTa 9 kaacc

1. Ha3HauyeHue JAUATHOCTHYECKOM PadOTbl - ONPEACIUTbYPOBEHb
JOCTH)KEHHSI yYallUMUCA MPEIMETHBIX IUIAHUPYEMBIX pPE3yJbTaTOB IO BCEM
W3YYEHHBIM TE€MaM 3a TO0J, a TakXKe€ BBIIBUTH YPOBEHb JIOCTHKEHUS
MeTanpeaMETHBIX  pe3yibpTaToB. Kaxknoe 3agaHue 0a30BOro ypoBHS B
JUArHOCTUYECKON padoTe OLEHMBAET KOHKPETHBIM NpPEIMETHBIA IJIaHUPYEMbIN
pe3yabpTaT, 3aJaHus IOBBIIICHHOIO YPOBHS CJIOKHOCTH IO3BOJISIOT OLEHUTH U
IPEIMETHBIE, U METAIPEIMETHBIE IUIAHUPYEMBIE PE3YIIbTATHI.

Ilnanupyemsie pe3yabrarsl: [IpoBEpUTh YPOBEHB JTOCTHXKEHHSI PE3YJIBTATOB
M0 OCHOBHBIM TE€MaM Kypca MaTEeMaTHKh oOOIeo0pa30BaTeIbHOM IIKOJIbI IS
oOecreyeHus: BO3MOXXKHOCTU YCIIEIIHOTO MPOJOHKEHHsT 00pa3oBaHus Ha 0a30BOM
YPOBHE.

Kpurepuu oueHuBaHusi AMArHOCTHYECKOM padOThI

MakcuManibHbI Oalll 32 BBIMOJIHEHUE paboThl cocTamisieT — 18 OammoB. Ha
OCHOBE 0ayioB, BBICTABICHHBIX 3a BBINOJHEHUE BCEX 3aJaHUil padoTHI,
MOJICUUTHIBAETCS TEPBUYHBIN 0Oail, KOTOPbIA MEPEBOJUTCS B OTMETKY IIO
nsATrOaIbHOM 1Kase (Tadnuma 1).

Tabnuya 1
IlepeBoa 0a/1J10B B OTMETKY 0 NATHOAIBHON HIKAJIE
IIpoueHT KonungectBo 6anioB Hudposas YpoBHeBas 1IKaia
BBITTOJTHEHUS OT OTMETKa
MaKCUMAaJIbHOTO
Oamta
89-100 16-18 > [ToBbIIEeHHBI
72-88 13-15 1
56-71 10-12 3 bazoBsrit
Memnee 56 Menee 10 2 Henocrarounsiit
IIpoaoxuTe IbHOCTH PA0OTHI
[TpoaomKUTENBHOCTh TUArHOCTUYECKOW paboThl 60 MUHYT.
PacnpenesieHue 3aganuii mo pasaeaam nporpamm(bl)
Ne KomuuectBo 3aganuii | KomnuecTBo 3amaHuii
/T Paszien mporpanm: 0a30BOTO yPOBHSI MOBBIIIEHHOTO YPOBHS
(coneprkarenbHast JIMHUS)
CJIO’KHOCTH CJIO’KHOCTH
1. | Yucna u npobu 3
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ToxaecTBeHHbIE TpeoOpa3zoBaHus

YpaBHEHHUsI U HEPABEHCTBA

CraTtucTuka u TEOpHs BEPOATHOCTHU

DyHKIMU

IR Bl Bl I

TekcToBbIE 3a1a4n

— NN | —

Bcero
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Il;1an AMArHOCTH4YeCKOii padoThI

No Paznen [IpoBepsiembrit YpoBeHb Tun Bpemst | Makcuman
3a/1aH IPOrpamMMBbl IJITAHUPYEMBIA | CJIIOXKHOCT 3a1aHUS BBITIOJN | BHBIN OasuI
us (comepxarenbH pe3yJsbTar U HeHus(
asi JIMHUS) MUH)
1 Yucna u qpobu HUCIIOJIL30BATh bazoBei | C 3 1 Oamn
CBOMCTBA YHCEN U YCTaHOBJICH
npaBuIia uem
JICUCTBUN MpH COOTBETCTB
BBITNIOJTHEHUH usi
BBIYMCIICHUHN
2 UYucna u npobu HCII0JIb30BATh bazosbiit | C BeIOOpOM 2 1 Gamn
CBOICTBa yKCen U BEPHOTO
npaBuia OTBETA U3
JIEUCTBUN MpU HECKOJIbKHX
BBITIOJIHCHUH BapUAHTOB
BBIYMCIICHHI,
CpaBHUBATH
qucia
3 UYucna u 1pobu OLICHUBATh bazosbiii | C BeIOOpOM 3 1 Gamn
3HaYEHUE BEPHOTO
KBaJPaTHOTO OTBETA U3
KOpHS U3 HECKOJbKHUX
TOJIOKUTEITHLHOTO BApUAHTOB
LIEJIOT0 YUCTIa,
CpaBHUBATH
qucia
4 VYpaBHeHUsT U Pemars bazoseiit | Co 1 1 Gamn
HEpaBEHCTBA KBaJpaTHbIE CBOOOIHBIM
ypaBHEHUS , KpaTKuUM
OJIHO3HAYH
bIM OTBETOM
5 VYpaBHenuss  u | pemats cucteMsl | bazoseni | Co 2 1 6ann
HEpaBEHCTBA HECJIOKHBIX CBOOOJTHBIM
TUHEHHBIX , KpaTKUM
HEPaBEHCTB OJTHO3HAYH
bIM OTBETOM
6 OyHKIUA Pemrate 3amaun bazosriit | Co 3 1 Gamn
Ha MPOTPECCUU C CBOOOIHBIM
WCIIOIB30BAaHUEM , KpaTKuM
bopmyn OJIHO3HAYH
bIM OTBETOM
7 ToxxnecTBeHHBI BBIIIOJIHSTH baszosrnii | Co 3 1 Gamn
€ HECIIOKHBIE CBOOOIHBIM
npeoOpa3oBaHu | mpeoOpa3zoBaHUS , KpaTKUM
i JIpoOHO- OJIHO3HAYH
TUHEHHBIX bIM OTBETOM
BBIPAYKEHHUI,
BBIYHCTISITH

3HA4YCHHUEC
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BBIPpAXCHUS I10

3a/IaHHBIM
3HAYEHUSIM
MIePEMEHHBIX
8 DOyHKIHUH ITo rpaduxy bazoseiii | C 2 1 Gan
KBaJpaTUYHON YCTaHOBIJIEH
byHKIAHA ueM
ONpeETsATh COOTBETCTB
3HAKU usi
KO3 PHUIHEHTOB
buc.
9 OyHKIMH Haxoauts bazoseiit | Co 2 1 Gamn
HauOoJbIIee U CBOOOIHBIM
HaWMEHbIIIECE , KpaTKuUM
3HaYEHUE OJIHO3HAYH
KBaJIpaTHIHOMN BIM OTBETOM
byHKIMM
10 | TekcroBbie YUTATh bazoBeiit | C BeIOOpOM 3 1 Gamn
3a1a4n uH(pOopMaIIHIO, BEPHOTO
MPEACTABICHHYIO OTBETA U3
B BU/JIC TaOJIHIIbI, HECKOJIbKUX
pemiaTh BapUAHTOB
HECJIOKHbIE
TEKCTOBBIE
3aJaun
11 Cratuctuka H YUTATh bazoseiit | Co 3 1 Gamn
TEOpUS uH(pOopMaILHIO, CBOOOJHBIM
BEPOSITHOCTH MIPE/ICTaBICHHYIO , KpaTKUM
B BHJIC TaOJIHIIBI, OJIHO3HAYH
ONpEeeNsATh BIM OTBETOM
OCHOBHBIC
CTaTUCTUYECKHUE
XapaKTEePUCTUKH
YHCIIOBBIX
HabOpOB
12 | Cratuctuka wu Haxonute bazoseiit | Co 3 1 Gamn
TEeOpHs BEPOSITHOCTH CBOOOJTHBIM
BEPOSITHOCTH COOBITHS B , KpaTKUM
MPOCTEUIIINX OJHO3HAYH
CIyJasix bIM OTBETOM
13 | YpaBHenus u Pemars npo6Ho- | Ilobimen | C 5 2 Gamna
HEPaBEHCTBA parroHa bHbIE HBIH pa3BepHYTHI
ypaBHEHUS C M OTBETOM
0TOOpPOM KOpHEMH
o obnactu
JIOTTYCTUMBIX
3HA4YECHUI
14 TekcToBBIC pemats 3agaun | [loBbimen | C 15 2 bayuta
3a1a4n Ha JIBIDKEHUE, HBI pa3BepHYTHI
CBSI3BIBAIOIIIUX M OTBETOM
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TPpH BCIIMYIUHBI,

BBIACIATH 3TU
BCJIIMYHUHBI U
OTHOIICHUA
MCKIAY HUMH

15

YpaBHeHus u
HEPaBEHCTBA

Pemate
KBaJIpaTHOE
YpaBHEHUE C

IloBrIien
HEIN

C
pa3BEepPHYTHI
M OTBETOM

10

2 dajuta

apameTpoM,

HCCIIEI0BATh
KBaJpaTHOE
ypaBHEHUE

60 muH | 18 OayutoB

JemoBepcust
HroroBasi qmarHocTudeckasi pa6ora
9 k1acc
1 yacTp
B kaorcoom 3adanuu nepsoti uacmu nHeobXoo0umo 3anucamov GepHulll OMEem, 8
omeedeHHOM 01 2moeo mecme. Kadwcovlil eepHuvlil omeem OYeHUu8aemcs 8 00UH

oan.

1. Jia ka)ao0ro BeIpaKEHUsI YKAXKHUTE €r0 3HAUCHUE:
2.
A) (-1)°=1-(-1)—1%

b) §+§;

2,20,27

B) =

0,99

1) 0,6; 4)1,5.
OTtBeT:

A b B

2)6; 3)-—1;

3. Ha xoopauHaTHOM mpsAMoil oTMeueHbl uucia aub. Kakoe w3 ciegyrommx
quces HanooJblee?

a 0 1 be x
e e =
1)b—4;
2)a+ 2;
3)b + 2a;

4) a — b;
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OTtBeT:

4. 3anumuTe yucia %\/m 0 11; 2/30 ; 5v5 ; B IIOPSIZIKE BO3PACTAHUS.
1)2V540; 5V5; 11; 2v30;

2) 11; 2v30; =V540; 5V5;;

3) 24/30; 5V5; 11; %\/%; ;

4) 2v/30;11; 5V5; =V540;

Ortser:

5. HaiinuTte kopHu ypaBHeHHs 2x2 + 7x —5 = 0, B OTBET 3alHULIATE CYMMY
KOpPHEW ypaBHEHHSI.

Otser:

6 PCIHI/ITC CUCTEM HepaBeHCTB { X + 8 2 2 B OTBCT 3AaIIUIIIUTC
' y 13— 4x >0’
HaI/I60JILIHCC o eJIo€ 4ucio, y,Z[OBJ'IeTBOpHIO]_Hee CUCTEMC HepaBeHCTB.

OTtBeT:

1 1 1 .
7. Jlana reomMeTpuyecKas MpOTrpecCHst —5 T T Haiinure cymmy

MEPBBIX MATH €€ YJICHOB.
OTtBerT:

(3a—2b)? 9a?
+
b—3a 3a-b

8. YIpocTuTte BbIpAKECHUE: Y BBIUYKCIIUTE €r0 3HAYCHUE TPHU

9. YcraHoBHUTE COOTBETCTBUE MEXY TpaprikaMu KBaapaTHUHON QYHKIMH Y =
ax? + bx + ¢ u 3HaKaMK K0>(PPULHEHTOB bU C:

¥ 1 4 Y

a) 6) \ B)

L AN
L/

10.
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1){b >0 2){b >0 3){b <0 4){b <0

c>0 c<0’ c>0 c<0’
Ortser:
a o B
I1. Haiinute Haubonbliee 3HaueHre QYHKIMU y = —2x2 + 4x — 17,
OTBerT:
12. Hacenenne Yensounckor obOnactu coctaBiseT 3493036 dyenoBek, a

2

miomanp YemssouHckor obnactu paBHa 88,3 moic. km“. CKOJIBKO B CpeaHEeM

IPUXOIUTECA kuTeneit Ha 1 xku??
1) ITpumepHno 4;
2) ITpumepno 40;
3) IIpumepno 400;
4) ITpumepno 4000;

OTBeT:
13. B tabnuiie npuBeieHbl pa3Mepbl HEKOTOPHIX 03ep YenssOuHcKon
001acTH:
No Ha3zBanue o3epa ITnomans o3epa (kM)
1 Kannsr 17,9
2 Typrosik 26,38
3 Enosoe 3,12
4 Kacapru 14,5
5 AprasuHckoe 102
BOJIOXPAHUJIMIIE
6 Uebapkyib 19,8
7 KyMmkynb 5,9
8 VBUIBIBI 196

Bo ckoisbko pa3 miiomaas o3epa EnoBoe MeHblIe caMOro O00JIbIIOro U3 03ep
yKa3aHHBIX B Ta0nuie? (OTBET OKPYTIUTE A0 AECATHIX).
Ortser:

14. Bacs nayrag craBut Touky Ha kapte YensOunckoil obmactu. Kakosa
BEPOATHOCTh, YTO Bacs MocTaBUT TOUKY Ha TEpPPUTOPUM Aprasiickoro paiosa,
€CJIM €ro IIomans pasHa 2683 kM’ , a miomans YensOMHCKOM 00macTv paBHA
88300 kM>? (OTBET OKPYIIJIUTE [0 COTHIX).

Orser:

2 yactb
Mna 3anucu peweHull u 0meemo8 KaxicO020 3A0aHus 6MOpoU YAcCmu
UCnob3ylime mempaouslie IUCMbl 8 KIemKy. 3anuwiume HOMep BbINOIHAEMO20
3a0danus, 3amem noIHoe 000CHO8aHHOe peuwieHue u omeem. Kaoicooe 3adanue
B8MOPOU YaACmMU OYeHUBAEMcst Om HYJsl 00 08YX OANLI08.
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2x-7 1 1
x2-9x+14 (x-1)(x—2)  x-1’

16. MoTouukIuCcT 3ajepkaiicas ¢ Bble3goM Ha 9 wmuHyT. YTOOBI
HABEPCTaTh YMYLIEHHOE BPEeMsl, OH YBEJIMYUI HAMEUYEHHYIO CKOpOCTh Ha 10 kM/4.
C Kakoi CKOPOCTBIO €Xall MOTOLMKIIUCT, €CIU BeCh MMyTh paBeH 30 km?

17. Haiimute kosdduimenT a B ypaBHEHUH TpsSMOll y = ax + 2,
uMerolell ¢ napabonoii y = 1 — 4x — x? eIMHCTBEHHYIO OOIIYIO TOUKY.

15. Pemute ypaBHeHuUe:
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