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IHHOACHUTEJBHASA 3AIIMCKA

Anrebpa sABIE€TCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHHs: OHAa O0eCTIeUunBaeT U3YUCHHE APYTUX AUCIUTUINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK W TyMaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM *KU3HU. Pa3BuTHe y oO0yuarommxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYHUIHOCTH alreOpandecKux
abcTpakiuii, cnocobe OTpakeHUs MaTeMaTHIeCKOM HAyKOMN SIBICHUHN U MPOILIECCOB
B MpUPOJE W OOILECTBE, POJU MaTEeMaTHUYECKOIO MOJECIUPOBAHMS B HAyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOIMMBIX JJI aJanTaldyd B COBPEMEHHOM LU(POBOM
obmiectBe. M3ydenuwe anreOpsl oOecrneunBaeT pa3BUTHE YMEHHUS HaOJ0/1aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBUSL U BBIBOIBI,
dbopmynmpoBath yTBepkAeHUI. OCBOGHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUSI OOYYArOMIMXCS: OHM HCIMOJB3YIOT JACAyKTUBHBIC W
WHIYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKPETH3aIlNIo, abcTparupoBaHue U
ananoruto. OOyuyeHue  anrebpe  mpeanmonaraeT  3HAYUTEIBHBIA  O0BEM
CaMOCTOSITENIbHON ~ IeATEIBHOCTH OOYy4alolUXCsl, IMO3TOMY CaMOCTOSTEIbHOE
peleHue 3aa4 SBISETCS pealn3alieil 1esTeNbHOCTHOTO MPUHIIUIA 00yYEeHHUS.

B cTpykType nporpammsl yueOHOTO Kypca «Anredpay AJis OCHOBHOTO OOIIEro
o0pa3oBaHHUsl OCHOBHOE MECTO 3aHMMAIOT COJEP’KaTeIbHO-METOANYECKHE JTMHUU:
«Yucna W BBIUMCICHUA», «ANTeOpanyecKue BbIpAKEHUS», «YpaBHEHUA U
HepaBeHCTBa», «Dynkmum». Kaxgas w3 3THX colepikaTeabHO-METOIUYECKIX
JVHUHA pa3BUBAETCS Ha MPOTSIKCHUH TPEX JIET U3YUCHHS Kypca, B3aUMOJCHCTBYS C
IpYyTMMH €r0 JHHHSAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJarommMmcs
MPUXOJIUTCS JIOTHYECKH PACCYyKIaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIH
s36IK. B CBsI3M ¢ 3TUM B MporpaMMmy y4eOHOTO Kypca «Anredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasiesax
MaTEeMaTHYECKOTO 00pa30BaHMs M CIIOCOOCTBYIOIIME OBJIAICHUIO 00YYarOIIMMHUCS
OCHOB  YHHBEPCAJIBHOTO  MareMaTudeckoro s3pika. CoaepkaTenbHON U
CTPYKTYpHOH OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» SBISETCA €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «Yucia W BBIYUCICHUS» CIY>KUT OCHOBOM s
JaIbHENUIIEro U3yYeHUs: MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyUarOIIUXCS
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aIrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsl TIOBCETHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YKCIE Ha ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBS3aHO C pAIMOHAIBHBIMU M HpPpaIMOHAIBHBIMUA YHCIIaMH, (OPMHUPOBAHHEM
NIPEJICTABICHUIA O IEHCTBUTEIILHOM YHCIIe. 3aBEpIIICHNE OCBOCHUS YUCIIOBOM JTHHUN
OTHECEHO K cpefHeMy o0I1iemMy o0pa30BaHHIO.

ConeprkaHne IBYX anreOpandecKux JUHUN — « ATeOpandecKue BEIPaKESHUS)
U «YpaBHEHHsI U HEPABEHCTBa» CIIOCOOCTBYET (DOPMHUPOBAHHIO Y OOYyUaAOIIUXCS



MaTEMaTUYEeCKOro ammnapara, HeOOXOJUMOTO JUIsl PEIIeHUs 3aJad MaTEeMaTUKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oO1rero o0pa3oBaHusl y4yeOHbBI MaTepuan IPYHIUPYETCs] BOKPYT pallMOHATIbHBIX
BbIpaKeHMd. AnreOpa JEMOHCTpUPYET 3HAUYEHHWE MATEMAaTUKH Kak s3bIKa JJis
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIENEH, OINUCAHUSI MPOLECCOB U  SIBJICHUU
peanbpHOTO MUpa. B 3a1aun oOydeHus anredpe BXOAIT TaKKe JajdbHEHIIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, HEOOXOIUMOTO, B YACTHOCTH, JJII OCBOEHUS Kypca
uHOOpPMATUKHA, ¥  OBJIAJCHUE HABbIKAMHU JEIYKTUBHBIX  PACCYXKICHUHU.
[IpeoOpa3zoBanne CUMBOJBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaKEHUS,
CIOCOOHOCTEH K MAaTEMAaTUYECKOMY TBOPUYECTRY.

Copepxanve pyHKIMOHAIBHO-TpapUUECKON JIMHUK HALEICHO Ha MOJIyYeHHEe
00yJarIMMMUCI 3HAaHUNA 0 (PYHKUIMSIX KaK BaXKHEHIIEH MaTeMaTHUYeCKOW MoJenu
JUTSI OMCAHUS U UCCIIEIOBAHUS pa3HOOOPA3HBIX POLIECCOB U SBJICHHUM B IPUPOIE U
oOmectse. M3ydeHne maTepuana ClocOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS YMEHUS
UCIIOJIb30BaTh Ppa3JIMYHbIE BbIPA3UTEIbHBIE CPEACTBA fA3bIKA MAaTEMAaTHUKUA —
CJIOBECHbIC, CHMBOJIMYECKUE, TIpaduyecKkue, BHOCUT BKJIaa B (OpPMHpPOBAHUE
MIPEICTABICHUIA O POJIM MAaTEMATHKU B PA3BUTHH [UBUIN3AIUN U KYJIbTYPHI.

CormacHo yueOHOMY IUlaHy B 7-9 Kkjaccax w3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBHIM BKIIOYACT CJIEAYIOIMIUE OCHOBHBIC pa3/elibl COMCPIKAHMS:
«Yucna W BBIUMCICHUS», «ANTeOpanyecKue BBIPAKEHUS», «YpaBHEHUA U
HEpaBeHCTBA», « DyHKIHM.

Ha uzyuenue yuebHoro kypca «Anredpay» orBonutcst 306 yacos: B 7 Kjacce —
102 yaca (3 yaca B HeleNO, U3 HUX 2 Yaca — OYHbIE JUCTAaHIIMOHHBIC 3aHATUS U |
yac — CcaMoOCTOATENIbHas paboTa ydammxcs ¢ nocieaytomum off-line koHTposem
YUYUTEIEM U 00CYKJACHUEM BBITIOJIHEHHUSI pa0OThI C yYallUMHCsS B on-line pexume),
B 8 kiacce — 102 yaca (3 yaca B HEIEJIO OYHBIX JUCTAHIIMOHHBIX 3aHATHH), B 9
kiacce — 102 yaca (3 yaca B HEJIC/IO OYHBIX JUCTAHIIMOHHBIX 3aHITUH).



COJEPKAHUE OBYUYEHUA
7 KIIACC

Yucna v BBIYMCICHUA

Jpo6u OOBIKHOBEHHBIE M JECSATHYHbBIC, MEPEX0]] OT OJHON (hOpMBI 3amucu
npobeit k gpyroid. IloHsTHe palMOHAIBLHOTO 4YHUCHA, 3alldCh, CpPaBHEHHE,
yOOPSAOYMBAHUE  PAllMOHANBHBIX  4Yuced. ApudmeTnyeckue JEHCTBUS C
palMOHAIBHBIMUA YMCIIaMH. Pelenue 3aaad U3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
poowu.

Crenenb ¢ HaTypaJdbHBIM IIOKa3aTelieM: ONpeaesieHrue, MpeoOpa3oBaHKe
BBIPQXEHUI HAa OCHOBE OIpENETICHHsI, 3auch 00NbINX uncend. [IponeHTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOU U ApoOH B BHUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4H Ha
MIPOLIEHTHI, PEILICHHUE 33724 U3 PEaJbHON MTPAKTUKH.

[IpumMeHeHME TPU3HAKOB  JCIMMOCTH, pA3J0KEHHUE Ha  MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

Peanbuble  3aBuUcMMOCTH, B TOM  4ucile TMpsMas U oOparHas
MPONOPLUOHAIBHOCTH.

AnaredOpanveckue BbIPaKeHUs

[IepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycTrMmbie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBiaenne 3aBUCUMMOCTH MEKly BEJIMYMHAMU B BHJIE
¢dopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHBIE BBIPAKEHUS, TMpaBUia NPeoOpa3oBaHUs CyMM H
IPOM3BENIEHUH, MPaBUJjIa PACKPBITUS CKOOOK 1 IPUBEIEHUS TOTOOHBIX CIaraeMbIX.

CBONiCTBA CTENEHH C HATYPAJIBbHBIM [IOKA3aTEIIEM.

OpnHounensl 1 MHOrouseHbl. Ctenenp MHOrounaeHa. Cino)keHue, BbIYUTaHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBAJIPaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaApaToB. Pa3iioxkeHrne MHOMO4JICHOB Ha
MHOHUTEIIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCWJIBHOCTb YPABHEHHU.

JIuHelHOe ypaBHEHHUE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JMHEHWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEHUH. COCTaBIEHHE YPABHEHU 110 YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO YPABHEHUM.

JluneiitHoe ypaBHEHHE C JABYMs MEPEMEHHBIMU U ero rpaduk. Cucrema IByX
JMHEWHBIX yPAaBHEHHMM C JByMs NEPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
croco6oM noacTaHoBKH. [IprMepsI pelieHus TEKCTOBBIX 33a4 C TOMOIIbIO CHCTEM
YPaBHEHUM.

DyHKIMHA

Koopaunara Touku Ha npsiMoil. UucnoBble TPpOMEXYTKU. PaccTosiHne Mexay
JBYMsI TOUKaMU KOOPAUHATHOM MPSMOM.



[IpsimoyronbHas cucteMa koopauHaT, ocu Ox u Oy. AGcuucca U opJauHaTa
TOYKHU Ha KOOPJAUHATHOM T1ockocTH. [IpuMepsl rpadukoB, 3aJaHHBIX (pOpMyIaMH.
Urenue rpadukoB peasibHbIX 3aBUcUMOcTel. [lonsTue pynkuuu. I'paduk byHkmu.
CpoiictBa (yukiui. Jluneitnas ¢ynkius, e€ rpaduk. I'paduk bynkiuu y = [x|.
['paduyeckoe pelnieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucaa v BIYMCICHUSA

KBanpatubiii kopenb u3 uucia. [lonstue 00 uUpPpaMOHATBLHOM YHUCIIE.
JlecsiTuunble TPUOIIKEHUST HppalMOHAIbHBIX yrcen. CBolicTBa apu(METHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MPE0OPa30BaAHUIO YHCIOBBIX BBIPAXKEHUN
Y BBIYUCJIEHUSAM. J[€fICTBUTENIbHBIC YUCTIA.

Crenens ¢ HenpIM oKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YUCIA.

AaredOpanveckue BbIPaKeHUs

KBagpaTHbIil TPEXWIECH, PA3JIOAKEHNE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEH.

Anrebpandeckast J1poob. OCHOBHOE CBOWCTBO alreOpaumveckor AapoOwu.
CnoxxeHue, BbIYMTAHUE, YMHOXXEHHE, JeJIeHHe aireOpandyeckux JpoOeH.
PannonanbHblie BoIpa)KEHUS U UX IPe0Opa3oBaHue.

YpaBHeHMs U HEPaBeHCTBA

KBanpatnoe ypaBuenue, opmyina KOpHeH KBaapaTHOrO ypaBHeHus. Teopema
Buera. Pemenune ypaBHEHUWH, CBOISIIMXCA K JMHEWHBIM WM KBAJAPATHBIM.
[Tpocreiimue ApoOHO-palIMOHATIFHBIE YPABHEHUS.

['padmyeckas uHTEpHpeTals YpaBHEHHUI C JBYMSI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHW C JAByMs IIepeMEHHBIMHU. lIpuMmepsl pemieHus cucreMm
HEJIMHEWHBIX YPABHEHU C IBYMS IEPEMEHHBIMH.

Pelienre TeKCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OHON NEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKIMHA

[Monsitue pynxiuu. O61acTh ONpeeIeHus U MHOKECTBO 3HAUCHUN (PYHKITHH.
Crioco0bl 3a1aHus GyHKITHIA.

I'paduk Pynkuuu. UYrenue cpoiictB (ynkuun no e€ rpaduky. [Tpumepsr
rpadukoB QyHKIMIA, OTpaKAIOIIUX peaTbHbIE MPOIECCHI.

OyHKIMK, OMUCHIBAIOIINE TNPAMYI0O M OOpaTHYIO MPOMOPLUUOHAIBHBIC

3aBUCHMOCTH, MX rpaduku. @yukiuu y = x%, y = x°, y = VX, y=|x|. I'paduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHEHUMU.

9 KJIACC

Yucaa v BLIYUCJICHUSA



PannonansHble ynciaa, UppalMOHANBHBIE YKCIA, KOHEUHbIE U OECKOHEUYHbBIE
JeCATUYHBIE ApoOr. MHOXECTBO ACHCTBUTENBHBIX YMCEN, JEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUHbIE JecCATUYHbIe IpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
ME¥K]Ty MHOKECTBOM JICUCTBUTEIBHBIX YHCENI U KOOPAUHATHOW MPSIMOM.

CpaBHeHHE JIEHCTBUTENIBHBIX 4YHCeN, apuMeTnyecKkue HAEUCTBUA C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpY’KaIOWIEr0 MHUPA, UIUTEIBHOCTH MPOLECCOB B
OKpY>KaroIleM MUDE.

[TpubnmxEéHHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3ynbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHuE. Pelienrue ypaBHEHN M, CBOASAIIMNXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHHe. PelieHne ypaBHEHUN, CBOASIIMXCS K KBaApPaTHBIM.
bukBagpaTtHoe ypaBHeHuE. [IpuMepsbl pelieHUs ypaBHEHUNW TPEThEU U YETBEPTOMU
CTEIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemienune npoOHO-pallMOHANBHBIX ypaBHEHHU. PelieHue TEKCTOBBIX 3ajad
anreOpanvdeckKuM METOI0M.

VYpaBHeHHe ¢ AByMs MEepEeMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPABHEHUU C IBYMS IIEPEMEHHBIMU. Pelienne cucrteM IByX ypaBHEHHM,
OIHO U3 KOTOPBIX JIMHEWHOe, a JApyroe — BTopoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBl YPABHEHNUN C IBYMs IEPEMEHHBIMU.

Pemenre TekCTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

YucnoBele HEPAaBEHCTBA U UX CBOMCTBA.

Pemrenue MHEWHBIX HEPABEHCTB C OJHOW IEepeMeHHOW. Pemienue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHoi. KBagpaTHele HepaBeHCTBA.
['padrueckas wHTEpHperanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBaapartuunas ¢yHnkuus, e€ rpaduxk u cBoicrba. [lapabona, KoopauHATHI
BEPILMHBI Mapabobl, OCb CAMMETPUHU apadoJIbL.

I'paduku Gynkumii: y = kx, y =hkx + b, y = k/x, y =x°, y = VX, y = |x| n ux
CBOMCTBA.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

[ToHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IOCIEA0BATEIbHOCTU
pPEKyppeHTHOM (opMyIioil u PopMyIION 1-TO YiIeHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. QopMmylbl n-ro dieHa
apu(MeTHYECKON U TEOMETPUUYECKOI MPOTrPeCcChii, CyMMBI TIEPBBIX 7 YJICHOB.

N300paxeHne 4YIE€HOB apU(PMETHUECKON U TEeOMETPUUYECKOW MPOTPECCHI
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEMHBIA M OKCIIOHEHUHUAIbHBIA POCT.
CioHbIE NPOLIEHTBHI.



IINIAHUPYEMBIE  PE3YJIbTATbBI OCBOEHHA  ITPOI'PAMMDBI
YUYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOEHHUS MpOrpamMmbl ydeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M HACTOSAILIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCHUHCKHX
MAaTeMaTUKOB M POCCUMCKOM MAaTEMaTUYECKOW IIKOJIbI, K HMCIOJB30BAHUIO 3TUX
JOCTHKEHHM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'paKAaHWHA U pealu3aliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, POLEAYp TPaKJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATUUECKUX MPOOJIEM, CBSA3aHHBIX
C IPaKTUYECKUM INPHUMEHEHUEM JOCTIKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JAEATEIBHOCTH YUEHOIO;

3) TpyAOBOE BOCIIMTAHME:

YCTaHOBKOM Ha AaKTUBHOE YYacTHE€ B PEUICHWH IPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HAIPABICHHOCTH, OCO3HAaHMEM Ba)XHOCTH MAaTEMATHYECKOIO
o0Opa3oBaHHsl HA MPOTSKEHUHM BCEW KU3HU IS YCIEHIHOM Mpo¢ecCHOHaIbHON
JESTEIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpPOM U
MOCTPOCHUEM MHANBUAYATHHON TPACKTOPHH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX NHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) acTeTH4ecKOe BOCIIUTAHME:

CHOCOOHOCTBIO K OSMOLMOHAJIbHOMY M  3CTETHYECKOMY BOCHPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/]ay, PELICHUM, PacCyXACHWH, YMEHHMIO BUAETH
MaTEeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NNO3HAHMA:

OpPHUEHTAallME B JEATEIBHOCTM HA COBPEMEHHYK) CHUCTEMY HAy4YHBIX
IpECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAyKH Kak cQepbl YeloBEYEeCKOU
NEeATEIbHOCTH, 3TAaNoB €€ pa3BUTHA U 3HAYUMOCTU JUISl Pa3BUTHUS LMBHIIM3ALIH,
OBJIAJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KyJIbTYpPOH KaK CpeICTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEeSATEIbHOCTH;

6) ¢usnuyeckoe BocnuTaHue, (popMHpPOBaHHE KYJILTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0/1aroNoyYus:

TOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pOBbsl, BEAEHUA  370poBoro oOpa3za JKM3HM  (340pOBOE  IHUTAHUE,



cOaaHCUPOBAHHBIA PEXUM 3aHATHM M OTHAbIXa, peryispHas Quzndeckas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUH, IPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0rHYecKoe BOCIIMTAHUE:

OpPUEHTAMEN HA MPUMEHEHNE MATEMATUYECKUX 3HAHUM JJIs1 PELICHUS 33/1a4 B
00J1aCTH COXPAHHOCTU OKPYIKAIOIIEH CPeNbl, INTAHUPOBAHUS TIOCTYIIKOB U OIICHKU
WX BO3MOXHBIX MOCJICACTBUH ISl OKPYIKAIOIMIEH CPe/bl, OCOZHAHUEM TJI00ATBEHOTO
XapakTepa KOJOTUUECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

8) ajanranus K U3MEHAWINMUMCH YCJOBHAM COLMAJIBLHON U MPUPOAHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTU Y€pe3 MPAKTUYECKYIO JACSATEIbHOCTh, B TOM YHUCJIE
YMEHHE YUYUTBCS Yy JPYTHX JIOJEH, MproOpeTaTb B COBMECTHOW JEATEIIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUH U3 ONbITA IPYTHUX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIMpOBaTh WU, MOHITHUS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUN W
KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIlMi0, BOCIPUHUMATh
CTPECCOBYIO CHTYallMI0 KaK BBI30OB, TPEOYIOMIMA KOHTPMEP, KOPPEKTHPOBATH
MpPUHUMAEMbIE PEIICHUS W JCHCTBUA, (OPMYIUPOBATh W OICHUBATh PUCKH W
MOCJIeNICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBbTATbBI

ITo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:

e BBUIBIKITH M XapaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKM MaTEMaTUYECKUX
OOBEKTOB, MOHATHM, OTHOIIEHUH MEXAY MOHATUAMH, (OPMYIUpPOBATH
ONpeaeICHUS IIOHSTHUH, yCTaHaBJIUBAaTh CYILIECTBEHHBIN IIPU3HAK
KJIaCCU(UKALlMM, OCHOBaHUS JUIsi OOOOLIEHUS W CpaBHEHUS, KpPUTEpUU
IIPOBOJMMOTI0 aHAJIN3A;

e BOCIIPMHUMATB, dopMynupoBaTh M NpPeoOpa3OBBIBATE  CYXACHUS:
yTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YaCTHBIE U O0IINE, YCIOBHBIE;

e BBIIBIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3U U IPOTUBOPEUHS B
¢dakTax, JaHHBIX, HAOMIOACHUSIX M YTBEPKIACHUSX, MpEAsiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

e JI€NIaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTWKH, JCAYKTHUBHBIX U
VHIYKTUBHBIX YMO3AaKJIIOUYEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

e pa3dupaTh JOKa3aTEIbCTBA MATEMATUYECKUX YTBEPXKAECHUN (IpsMbIE U OT
IPOTUBHOI0), MPOBOAMTH CAMOCTOSITEIBHO HECIIOKHBIE JI0Ka3aTeJlbCTBA
MaTeMaTHYECKUX (PaKTOB, BEICTPAUBATh apIyMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHMUS;



BBIOMPATH CIIOCOO pellieHns yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
peuieHusi, BbIOMpaTh HamOoJiee MOAXOASIIUNA € YYETOM CaMOCTOSITENIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBhIe uccieaoBaTe/bCKHeE 1eCTBUA:

UCIIONIb30BaTh BOMNPOCHI KaK HCCIEIOBATENbCKUM HMHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BOMPOCHL, (UKCHPYIOIIME MPOTUBOPEUUE, MpolJeMy,
CaMOCTOSITENIbHO YCTaHaBIMBAaTh UCKOMOE U JTaHHOE, (POPMHUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

OPOBOAUTH MO  CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY  HECJIOXHBIN
HKCIEPUMEHT, HEOOJIbIIOE HCCIIEOBAHUE I10 YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTeMaTH4eCKOT0 00BbEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKIY COOOM;
CaMOCTOATENBHO (OPMYIHPOBATh OOOOLIEHHUS M BBIBOABI IO pe3yJibTaTam
NpOBEAEHHOTO HAOMIONEHUS, MCCIEA0BaHMs, OLEHUBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoIecca, a TaKKe BbIJIBUTATh
NPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ unopmanmeii:

BBISIBJISITH  HEJOCTATOYHOCTh U HM30BITOYHOCTh HH(OpPMAIMM, JaHHBIX,
HEOOXOUMBIX JIJISl pELIeHHs 3a/1a4H;

BbIOMpaTh, AHANU3UPOBATh, CHUCTEMATHU3UPOBATb U  HUHTEPHPETUPOBATH
uHGOPMAIIUIO PA3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

BbIOMpaTh (hOpMy TpencTaBiIeHUs HHOPMALMU U WILTIOCTPUPOBATH pelIaeMble
3aJauM CXeMaMH, JuarpaMmMamMu, HHOUM rpaduKkoil 1 uX KOMOUHAIMSIMUY,
OLICHUBATh HAA&KHOCTh MH(MOPMAIMM 10 KPUTEPHSIM, MPEII0KEHHBIM
yuuTeleM Wi cpopMyIHpPOBaHHBIM CAMOCTOSTENIBHO.

KoMMmyHMKaTHBHBIE YHUBePCAJbHbIE YueOHbIe 1eiiCTBHUA:

BOCIIPUHUMATh U (POPMYIMPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBHSIMH U
HEISIMA OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpa)XaTh CBOKO TOYKY 3pPEHHS B
YCTHBIX M MMChMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 XOAY PEIICHHS 3aa4uH,
KOMMEHTHPOBATH MOJIyYCHHBINA PE3YIbTAT;

B XOJ€ OOCYXJEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAeMOW TEMBbI,
mpoOIeMBbl, pemaeMoi 3aJadd, BBICKA3BIBATh WJCH, HAIlCJICHHBIE HaA TOWCK
pEIICHMS], COMOCTABIATh CBOM CYXICHHUS C CYXICHUSMU APYTHX YYaCTHUKOB
nuasnora, 0OHapyXKMBaTh Pa3InUUe U CXOJCTBO MO3UIINNA, B KOPPEKTHOH hopme
dbopMyIUpOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS,

MPEACTABIIATh PE3yJbTAThl PEIICHUs 3aadH, IKCIIEPUMEHTA, HCCIICIOBAHMS,
NPOEKTa, CaMOCTOSITEIBHO BBIOMpATh (pOopMar BBICTYIUICHUS C YYETOM 3aaady
NIPE3eHTAIMHA U OCOOCHHOCTEH ayIUTOPUH;

MOHMMAaTh W WCIOJh30BaTh MPEHMYIIECTBA KOMAaHIHON W WHIMBUAYaTbHON
paboThI TPH PEIICHUN YUYeOHBIX MaTEMaTHIECKUX 3a]1a4;

NPUHUMATh 1IeJb COBMECTHOW JEATEIhHOCTH, IUIAHHUPOBATh OPTaHHU3AIUIO
COBMECTHOH pabOThI, paclpeeNaTh BUIbI paboT, TOTOBAPUBATHCS, 00CYKIATh
MPOIIECC U PE3YNbTAT PA0O0THI, 0000IATh MHEHUS HECKOJIBKHX JTIOJICH;



e yYacTBOBaTh B IpynmoBbIX (hopmax paboThl (0OCYKIeHUsI, 0OOMEH MHEHUSIMH,
MO3rOBBI€ IITYPMbl M JAPYTrHE), BBINOJIHATH CBOIO 4YacTb pabOThl H
KOOPJIMHUPOBATh CBOM ACHCTBUSL C JPYTMMHU UJ€HAMU KOMAaHJbl, OLEHUBATH
KaueCTBO CBOETO BKJIaJla B OOIIMKA NPOAYKT IO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aMMOJCHCTBHUSL.

PeryasiTuBHbIe YHHMBeEpPCAJbHbIE YueOHbIE NeiCTBUSA

Camoopranusanus:

e CaMOCTOSITENIbHO COCTABJIATH IUJIaH, AITOPUTM PELIeHHs 3a1a4H (MU €ro 4acTh),
BbIOHpaTh CIIOCOO PELICHUS ¢ YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C
y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIBLHBIN HHTEJIEKT:

e BIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJS Mpoliecca W pe3ylibTara
pelieHus MaTeMaTUYECKOM 3a/1auH;

e TMPEABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh MpPHU PEIICHUH 3a/1ayH,
BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJibTaTa NEATEIbHOCTH IOCTABICHHOW WEMH U
YCIIOBHSIM, OOBSICHATHh TPUYMHBI JOCTIDKCHUS WM HEAOCTIKEHUS IIeIH,
HAXOAHUTh OIIHUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYUT CIICTYIONTHE
MIPEIMETHBIC PE3YyJIbTATHI:

Yucaa v BIYMCICHUSA

BrinonnsaTe, couerass yCTHblE W TUCHbMEHHbIE TPHUEMBI, apuUPMETUUYECKUE
JEUCTBUS C pAllMOHAIbHBIMU YUCIIAMH.

HaxonuTh 3HaYeHUS YUCIOBBIX BBIPAKEHHM, MPUMEHSITh pazHOOOpa3HbIe
CrocoObl U MPUEMBI BBIUUCIECHUS 3HAYEHUN NPOOHBIX BBIPAXKEHUH, COAEpHKAIINX
OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH.

[lepexoauTh OT 0AHON (HOPMBI 3amMKUCH yucen K Apyrod (mpeoOpa3oBbIBATh
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, 0OBIKHOBEHHYIO B JIECATUUHYIO0, B YAaCTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATh W YIIOPSIIOYMBATH PAITMOHAILHEIE YHACTIA.

OKpyTasTh YUCIIA.

BrInosHATE NPUKUAKY U OLIEHKY PE3YJIbTATa BBIYMCIICHUN, OLICHKY 3HAYEHUN
YUCJIOBBIX BBIPAXKEHUN. BBHIMOMHATH JNEHCTBUS CO CTENCHSAMHU C HATYpPaJIbHBIMH
MOKa3aTENSIMH.

[IpuMeHsTh NPU3HAKYU JAEITMMOCTH, PA3JIOKEHUE HA MHOKUTEIU HATYpaIbHbIX
YHCEll.

Pemiate mpakTUKO-OPUEHTHPOBAHHBIE 33Ja4M, CBSI3aHHbIE C OTHOILIEHUEM
BEJIMYMH, MPONOPUMOHATBHOCTbIO BEJIMYMH, MPOLIEHTAMH, WHTEPIPETHPOBATH



pe3yabpTaThl PEIICHUs 331a4 ¢ YYETOM OIPAaHUYEHUH, CBSI3aHHBIX CO CBOWMCTBAMMU
paccmMaTpuBaeMbIX OOBEKTOB.

AaredOpanveckue BbIPaKeHUS

Hcnonp3oBath aireOpandecKyo TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOIIECCE OCBOEHUS Y4EOHOTO MaTepuaia.

Haxonute 3HaueHus: OyKBEHHBIX BBIPRKCHHMI MPHU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BrimonHsaTe mpeoOpazoBaHus 1€JI0TO BRIPAXKEHUS B MHOTOUJIEH PUBEICHUEM
NOJTIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BpInosHATE yMHOXXEHHME OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHAa Ha
MHOT'OYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMHUTEIM C IIOMOIIBIO
BBIHECEHHUS 32 CKOOKH OOIIEr0 MHOKUTES, IPYIIIUPOBKU CJIaraéMbIX, IPUMEHEHUS
(opMyJ1 COKPAILIEHHOTO YMHOKEHUS.

[TpumensTh npeoOpa3oBaHUsl MHOTOUYIEHOB JUIsl PELICHUS PAa3JIMYHBIX 3a7a4
13 MAaTEMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON TPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATYpPaJbHBIMU ITOKA3aTEISAMM JUIS
npeoOpa30BaHUs BHIPAKCHUH.

YpaBHeHMs U HEpaBeHCTBA

Pemare nMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, MPUMEHSS NpaBUia
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsTs, ABnseTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckre METObI IPU PEIICHUHU JTUHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[TonOupare mnpuMepsl Map 4YUCEN, SBIAIOIIMXCS PEIICHUEM JIMHEHHOTO
YPAaBHEHUS C IBYMsI [IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOM MIJIOCKOCTHU rpayK JIMHEHHOTO YPABHEHHUS C ABYMS
IEPEMEHHBIMHU, MT0JIb3YACh Ipa(pUKOM, IPUBOJUTH IPUMEPHI PELIEHUS YPaBHEHMUSL.

Pemate cuctemsl 1ByX JUHEHHBIX YPAaBHEHUN C IBYMs IIEPEMEHHBIMH, B TOM
yucle rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHHWE WJIA CHUCTEMY JIMHEHHBIX
YPaBHEHMH MO YCIOBUIO 33Ja4l, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4 MOJyYECHHBIW pE3yJIbTarT.

DyHKIUU

N300pakath Ha KOOPAMHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 3aTaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbL, 3aIIMCHIBATh YUCIOBBIE IPOMEKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OtMmedaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJMHATaM,
CTpOUTh Tpaduku TUHEHHBIX PyHKIMH. CTpouTth rpaduk pyHkun y = [X|.

OnucelBaTh C MOMOUIbIO (YHKIMM H3BECTHBIE 3aBUCUMOCTH MEXIY
BEIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, IIEHA, KOJWYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTb, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIMU MO 3HAYCHUIO €€ apryMeHTa.



[Tonumate rpaduyeckuil cnocod MpeACTaBICHUS W aHalIu3a WH(OpMmanuwu,
U3BJIEKATh U UHTEPIPETUPOBATH HH(MOPMAIMIO U3 TpadMKOB PealIbHbIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xkoniy oOyuenus B 8 kiacce oOydarOHIMiiCS MOJYYHUT CIIETYIOLIUE
MIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX
YuCeN JJIsl CPAaBHEHMS, OKPYTJICHUS W BBIYUCICHUN, N300paKaTh ACHCTBUTEIHHBIC
YHUCJa TOYKaMH Ha KOOPJAWHATHOU MPSAMOU.

[IpumeHsaTy ToOHATHE apU(METHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJB3YS MPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBIMNOJHSATH
npeoOpa3oBaHus BBIPAKEHUM, COJAEPXKAIMX KBaJpaTHble KOPHU, HCHOJIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anmucu OONBIIMX M MaJbIX YMCEN C MOMOUIBIO JECATUYHBIX
npoOeit u creneneit yucnia 10.

AnaredOpanveckue BbIPaKeHUS

[IpumMeHATP NOHATHE CTENEHH C LEIbIM IOKA3aTeJeM, BBIIOIHATH
npeoOpa30BaHUs BHIPAKEHUH, COJEPIKAIINX CTETICHH C IIEJTBIM TIOKa3aTelIeM.

BrIMmoHATE TOXKIECTBEHHBIE PE0OPa30BaHUS PAIIMOHATLHBIX BEIPAKCHHUN HA
OCHOBE MPABWJI JCHCTBUN HAJ] MHOTOWICHAMH U aNTreOpandecKuMu JpOOsSMHU.

PacknaapiBaTh KBagpaTHBIA TPEXUIEH HA MHOXKHUTEIIH.

[TpumensaTh mpeobpa3oBaHus BRIPAKCHUM I PEIISHUS PA3IMYHBIX 3a/1a49 U3
MAaTEMATHKH, CMEKHBIX MIPEJIMETOB, U3 PEATLHOU MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemare nmHENHbIE, KBaIpaTHbIC YPABHEHHS W PallMOHAIBHBIE YPaBHEHMS,
CBOJISAILIMECS K HUM, CHCTEMBI IByX YPAaBHEHHI C IBYyMs IEPEMEHHBIMHU.

[IpoBOAUTH MPOCTEUIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM yPAaBHCHHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HUMEET, TO CKOJBKO, W
npouee).

[TepexoauTs OT cioBecHOW (OPMYITUPOBKH 3amauu K e€ anrebpandeckoin
MOJIEIA C TIOMOIIBK) COCTABIICHUS YPABHEHUS WJIM CHCTEMBI YPaBHEHHI,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4d MMOJIyYEHHBIN PE3yJbTar.

[IpruMeEHATH CBOMCTBA YUCIOBBIX HEPABEHCTB JIJIs1 CPABHEHUS, OLICHKH, PEIIATh
JMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CHCTEMBI, 1aBaTh rpad)uueCcKyIo
WJUTIOCTPALAI0 MHOKECTBA PEIICHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIMHA

[ToHumMaTh ¥ KCNONB30BATH (PYHKIIMOHAJILHBIE TOHSATHS W S3BIK (TEPMHUHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), ONpENENsATh 3HAYEHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, ONpeAeiATh CBOMCTBA PYHKIMU O €€ rpaduKy.

Crpoutsb rpaduku 3eMEeHTapHBIX (PYHKIIMIA BUIA:



y=kix,y=x’,y=x%y = |x|, y = VX, onucbiBaTb CBOWCTBa YNCIOBON

bYHKUMN NO eé rpaduky.

K xoniy oOyuenus B 9 kiacce oOydaromIMiics MOJYYHUT CIIETyIOLIUE
MIPEAMETHBIE PE3YIIBTATHI:

Yucji1a ¥ BBIYUCTICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIC YUCJIA.

BrinonnsaTe apudmerrueckue 1eicTBUS ¢ palldiOHAIBHBIMU YUCIIAMH, COUETast
YCTHBIE U NMHCbMEHHBIC NMPUEMBI, BBINOJIHATh BBIYMCIEHUS C UPPALHOHAIBHBIMU
YUCJIaMU.

HaxonuTe 3HaUueHUs CTENEHEN C LIENBIMU MIOKA3ATEIIMU U KOPHEN, BBIYUCIIATh
3HAYEHHS YUCIIOBBIX BBIPAKCHUMN.

OKpyIJisiTh JIEUCTBUTENBHBIC YHCJA, BBIMOJHATh MPUKUAKY pe3yJibTara
BBIUHCIICHUN, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.

YpaBHeHMs U HEpaBeHCTBA

Pemate nuHeliHbIE U KBaIpaTHBIE YPABHEHU S, YPABHEHU S, CBOIAIIMECS K HAM,
npocreiime ApoOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemare cuctembl ABYyX JNHMHEHHBIX YpaBHEHHUW C JBYMsI NEPEMEHHBIMH M
CHUCTEMBI JIBYX YPABHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISICTCS JIMHENHBIM.

Pemate TekcTOBbIE 3alayu  anreOpaMdecKUM CHOCOOOM €  MOMOUIBIO
COCTaBJICHHS YPABHEHUS WJIA CUCTEMBI IByX YPaBHEHUH C IBYyMs IEPEMEHHBIMMU.

[IpoBOAWTH MPOCTEUILINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM yPAaBHCHHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUuecKuX MpecTaBieHn (YCTaHaBIUBAaTh, UMEET
JM ypaBHEHUE WJIM CHCTEMA YPAaBHEHUW PEILICHUS, €CIU UMEET, TO CKOJIbKO, U
npouee).

Pemate nuHeliHBIE HEPABEHCTBA, KBAJpPAaTHBIE HEPABEHCTBA, M300paKaTh
pPEIICHUE HEPABEHCTB HA YHMCIIOBOW NPSMOM, 3alMCHIBATh PELUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemare cucTeEMBI  JTMHEWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YUCIIOBOM NMPSIMOM, 3aIIUChIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHBIX 3a/1a4.

DyHKIMHA

Pacno3naBate (yHKIIMM uW3yueHHBIX BHUAOB. I[loKa3bIBaTh CXEMaTUYECKU
pacnoyiokeHue Ha KOOPAUHATHOM TNIOCKOCTU TpaukoB GyHKUUN BUaa: y = kx, )

=kx+by=kix,y=ax’ +bx +c, y=x7y = VX y = |x|, B 3aBUCUMOCTH OT
3HauYeHUH K03(PPHUIMEHTOB, ONMCHIBATh CBOMCTBA (DYHKITHIA.

CtpouTh W HM300paKaTh CXEMATHUYECKU TPAPHUKU KBAJAPATUUHBIX (PYHKIIHA,
OTIMCHIBATh CBOMCTBA KBAIPATUIHBIX (PYHKITUN IO MX Tpadukam.

Pacmo3naBate kBagpatnuHyo (QyHKIHIO MO GopMyIie, MPUBOIUTH TPUMEPHI
KBaIPAaTUYHBIX (DYHKIMA U3 peaTbHOM XU3HU, (DU3UKH, TECOMETPHUH.

YucsioBble MOCIEA0BATEIHLHOCTH H MPOTPEeCCHU



Pacno3naBaTh aprMEeTHUECKYIO U TEOMETPUUECKYIO IPOTPECCUH TP Pa3HBIX
criocobax 3aaHusl.

BpIMosHATE  BBIUMCICHHS C  HUCMOJb30BaHHEM (QopMya n-ro ujieHa
apupMETHIECKON U TEOMETPUIECKON MPOTPECCU, CYMMBI IIEPBBIX N YICHOB.

N300pakath YJIeHBI TMOCIENOBATEILHOCTH TOYKAMH Ha KOOPAMHATHOU
MIJIOCKOCTH.

Pemate 3amauun, CBsi3aHHBIE C YMCJIOBBIMHM TMOCJIEAOBATEIHLHOCTSIMH, B TOM
YUCIIe 33/1a4M U3 PEATbHON XKU3HU (C MCIIOJIB30BAHUEM KaIbKYyJIATOPa, MU(PPOBHIX
TEXHOJIOTHU).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsmnyecTBo 4acoB DJIeKTPOHHbIE
Ne ni/nt HanmeHoBaHMe pa3je/ioB U TeM (mudposrbie)
B NMPOrpamMMbI Bcero Kontpomeneie | IlpaxTiieckue oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypebi
| Yucaa u BeIUMCICHU. PalimoHanbHbIE 75 | bu6nmuoreka [JOK
qucia https://m.edsoo.ru/7415b90
bu6mmoreka [IOK
2 AnreOpanuecKre BIpaxeHUs 27 2 https://m.edsoo.ru/7f415b90
Bbu6nuoreka [JOK
3 ¥PABHCHHUS! 1 HEPABCHCTBA 20 ! https://m.edsoo.ru/7415b90
bu6mmoreka [IOK
4 Koopammatst u rpauic. dynxiun 24 2 https://m.edsoo.ru/7f415b90
Bbu6muoreka [JOK
> TosTopenne u 060dmenne 6 https://m.edsoo.ru/7t415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0




8 KIIACC

KoJsnuecTBo 4acoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iesioB U TeM (undposbie)
B NMPorpaMmblI Bcero Kontponsneie | Ipakraeckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypebi
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagpataoie KOpHU 15 https://m.edsoo.ru/7f417af8
) Ywucna u BeranciacHus. CTEIEHD C [EIbIM 7 Bbu6nmuoreka [JOK
1oKa3aTeseM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BoipaxkeHus. KBagpaTHbrit 5 1 bubmmoreka [IOK
TpEXUICH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKkue BhIpaKEHUSI. 15 1 bubmuorexa [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
s VYpaBHenus u HepaBeHcTBa. KBapaTHbie 15 ) bubmmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubmnorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f417af8
Bbu6nmuoreka [JOK
7 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHCcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 Oynkuuu. OCHOBHbBIE TOHITHUS 5 https://m.edsoo.ru/7f417af8
Bbu6nmuoreka [JOK
0 Dynicuu. Hucnosie pymicm ? ! https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 Tosropenne 1 0Gobmenme 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




9 KJIACC

DJIEKTPOHHbBIE
Kosau4vecTBo 4acoB (uppoBkIe)
N /i HaunmeHoBaHMe Pa3ieaoB U TeM oOpa3oBaTe/bHbIE
B NPOrpaMmblI pecypchl
Kontpoabubie | [IpakTuyeckue
Bcero
padoThI padoThI
1 Uucna u Berunciienus. JlelcTBUTENbHBIC YHUCTa 9 Eubmuorexa LIOK
) https://m.eds00.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnorexa [JOK
OJHOM MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHHUs 1 HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
YPaBHEHUHU https://m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 2 https://m.cdsoo.ru/7f419d08
Bbu6nmuoreka [JOK
> | Pynkun 16 ! https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 YucaoBble NOCIEI0BAaTEIbHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 1 bu6mmoreka [IOK
3HAHU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 0




ITIOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Hdara A - ayIMTOPHBIN KoJsmyecTBo 4acoB
Ne NPOBeIeHUsA ypok; C - Bunael u popmsl
Tema ypoxa KonTpoJbHbie
n/n ypoKa CaMOCTOAITeJIbHOE | Bcero p KOHTPOJIA
H3yYeHHne PadoThI
Paznen 1. Uucaa u BeiuuciaeHus. PanmonaabHble uncaa (25 yacon)
1 |IloHsiTHE pAalMOHAIBLHOIO YUCIIA. 1 Henens A 1 Y cTHBIN onpoc
N A Tecr,
Apudmernueckre IeHCTBUS C .
2 1 MaTeMaTUYECKHUI
palrOHaTBHBIMH YHCIAMHU.
JUKTAHT
3 Apudmernueckue neicTBUS C C | IIncemeHHbI
LIMOHAJIbHBIMH YHCIIAMU. KOHTPOJIb
aloHal cia OHTPO
Apudmernueckue 1eMcTBUs C 2 "Henens A .

4 pu¢ a A 1 VYcerHblii onpoc

palvOHAIbHBIMH YHCIAMHU.
Apudmernueckue 1eicTBUS € A
CamocrosiTenbHas

5 palMOHATBHBIMU YUCIIAMU. 1 6
CamocTosTenpHas pad pabota

pabora.

6 Apudmernueckue neicTBUS ¢ C 1 IIncbmeHHbI
palOHATIbHBIMH YHCIAMHU. KOHTPOJIb
CpaBHeHue, yoOpsiA0UYMBaHNE 3 Henens A .

7 P » YIOPAL a 1 YcrHbIil onpoc
pallOHAIbHBIX YUCEL.

A VY cTHBIN 01poc;
CpaBHeHue, yrnopsiiouuBaHue .

8 1 MaTeMaTUYeCKHUI
palOHAIbHBIX YUCE.

JUKTAHT

9 CpaBHeHue, yrnopsiiouuBaHue C 1 [TnceMeHHbI
palMOHAIbHBIX YUCEL. KOHTPOJIb

10 |CreneHb ¢ HaTypaJIbHBIM MOKA3aTEIEM. 4 nenens A 1 YcTHBINM onpoc

A Maremarnueckuit

11

CremneHb ¢ HATYpaJIbHBIM [TOKA3aTEIEM.

JTUKTAHT




IIuceMeHHbBIN

12 |CreneHns ¢ HaTypaJbHBIM [TOKA3aTEIEM.

KOHTPOJIb

13 CreneHb C HATypaAJIbHBIM MTOKA3aTEIEM. 5 "Hepenst CamocTosiTenbHast
CamocrosTenbHas paboTa. pabota

[TucbmeHHbIH

14 |Crenens ¢ HaTypaJbHBIM [TOKA3aTEIEM.

KOHTPOJIb
Pemenne ocHOBHBIX 33/1a4 Ha IpoOHU .

15 A FIPODH, VYcTHbIi onpoc
MPOLICHTHI U3 PEATbHOM MPAKTUKHU.

Pemienne ocHOBHBIX 3a/1a4 Ha IpOOH 6 Henens .

16 W APODH, A YcerHblii onpoc
IPOLEHTHI U3 PeaIbHOM MPAKTUKH.

17 Pemenne ocHOBHBIX 3a/1a4 Ha ApooOH, IInceMeHHbIi
MPOLICHTHI U3 PEATbHOM MPAKTUKHU. KOHTPOJIb
Pemenne ocHOBHBIX 3a/1a4 Ha pooOH,

o CamocrosiTenbHas

18 |mpOLEHTHI U3 peaTbHOM MPAKTUKHU.

paborta
CamMocTosTenpHas padboTa.

19 [Ipr3HaKku AeTMMOCTH, Pa3IOAKEHUS Ha 7 genens MatremaTuyeckuii
MHOKHUTEJIN HATYPAJIbHBIX YHCEJL. JVKTAHT

20 IIpu3Haku nenumocTy, pa3ioKeHus Ha IIncemeHHbI
MHO>KUTEIH HAaTypalbHBIX YHCEIL. KOHTPOJIb
Peanbubie 3aBucumoctu. [Ipsamas u N

21 VYcrHblii onpoc
o0OpaTHasi MPONOPIHOHATLHOCTH.

2 PeanbHuble 3aBucumoctu. [psamas u 8 Hemens Tect
oOpaTHas MPONOPIMOHATHHOCTH.

YcTHBI onpoc;
Peanbubie 3aBucumoctu. Ipsamas u 9

23 MUCHbMEHHBIN
oOpaTHas MPONOPIIMOHATHHOCTH.

KOHTPOJIb

24 Peanbubie 3aBucumoctu. [Ipsmas u [TruceMeHHbI
oOpaTHasi MPONOPIHOHATLHOCTH. KOHTPOJIb

75 KonTtponbHas pabora o Teme 9 Henena KoHnTponbHas

"ParmoHanbpHEIe yncia'.

paborta




Pasnea 2. AnredOpanyeckue Bbipa:keHusi (27 4acoB)

AHann3 KOHTPOJIBHOH pabOTHI. A .
26 P P 1 YcTHBIN onpoc
BykBeHHbIE BBIpQKEHHUSI.
27 [lepemennsie. JlomycTrumble 3HaYCHUS C 1 [TuceMeHHbI
NEPEMEHHBIX. KOHTPOJIb
28 | PopMybI. 10 Henens A 1 Y cTHBIN onpoc
C [TnuceMeHHbI
29 |®opmyisl. 1
KOHTPOJIb
[IpeoOpa3zoBanne OyKBEHHBIX A
30 |BbIpaxKEeHHUH, paCKpbITHE CKOOOK U 1 YcTHBIN onpoc
pUBeIeHNE OJOOHBIX ClIaraeMblX.
[IpeoOpa3zoBanne OyKBEHHBIX 11 nenens A
31 |BbIpaKeHHUH, paCKpbITHE CKOOOK U 1 TectupoBanue
pHUBeIeHNE OJOOHBIX ClIaraeMblX.
[IpeobpazoBanne OYKBEHHBIX A
32 BBIPOKEHHM, PACKPBITHE CKOOOK 1 1 CamocTosiTenbHast
MpHUBEICHNE TTOJOOHBIX CIIaracMbIX. pabora
CamocrosiTenpHas padoTa.
[IpeoOpa3zoBanne OyKBEHHBIX C .
N [TucbmeHHbIH
33  |BBIpaXKCHHUIA, PACKPHITHE CKOOOK H 1 KOHTPOIE
pHBeIeHNE OJOOHBIX ClIaraeMblX. P
CBolicTBa CTENEHU C HATYPaIbHBIM 12 nenens A .
34 yp g 1 YcTHBIN onpoc
MOKa3aTEJIEM.
35 CBoiicTBa CTeNEHU C HATYpPaIbHBIM A | MaremaTnueckui
MIOKAa3aTeJIEeM. JUKTaHT
36 CBoMCTBa CTEMEHH C HATypAIbHBIM C 1 [TuceMeHHbI
MOKa3aTeJIeM. KOHTPOJIb
37 |MHOrO4JIEeHBI. 13 Henens A 1 YcTHBIN Oonpoc
C [TuceMeHHbI
38 |MHOrouseHsl. 1

KOHTPOJIb




CnoxeHue, BBIYUTAHUE, YMHOKEHUE A .
39 MHOLOWICHOR 1 YcTHBIN onpoc
CroxeHue, BBIYMTaHUE, YMHOKEHHUE 14 Henens A
40 MHOLOWICHOR 1 TectupoBanue
CnoxeHue, BBIYUTAHUE, YMHOKEHUE A CaMOCTOSTCbHAS
41 |mHOrouneHOB. CaMOCTOsITeIIbHAS 1 6
pabora. pabora
42 CnoxeHue, BBIYUTAHUE, YMHOKEHUE C 1 ITuceMeHHBIN
MHOTOYJICHOB. KOHTPOJIb
15 nenens A KonTtponbHas
43  |KonTponwsHas pabora 3a 1 mosyroaue. a 1 p
pabota
AHam3 KOHTPOJIBHON pabOThI A
44 . ) 1 TectupoBanue
DopMyJIbl COKPAIIEHHOTO YMHOXKEHHSI. P
. C [IucemeHHbIH
45 | DopMyIbl COKpAIIEHHOTO YMHOKEHHUS. 1
KOHTPOJIb
46 DopMyJIbl COKPAIIEHHOTO YMHOXKEHHS. 16 Henens A 1 CamocTosiTenbHast
aMOoCTOsITeNIbHas pabora. abota
C 0 0
. C [IucemeHHbBIH
47 |DopMyIbl COKPAIIEHHOTO YMHOKEHHUSI. 1
KOHTPOJIb
Paznoxxenre MHOTrOYICHOB Ha A N
48 MHOSKH TG 1 YcTHBIN onpoc
49 Pa3noxxenne MHOTOYIECHOB Ha 17 Henensa A | Maremarudeckuii
MHOKHUTEIIH. JTUKTAHT
Paznoxenre MHOrOYICHOB Ha A
50 MHOKHTEIH 1 TectupoBanue
51 PaznoxxeHne MHOTOYICHOB Ha C 1 IIuceMeHHBIN
MHOXXHUTEIIH. KOHTPOJIb
) KoHnTtponbHast pabota 1mo Teme 18 Henens A 1 KonTposnbnas
> " AnreOpanyeckue BhIpakeHus". pabora

Pasnea 3. YpaBHeHusi m HepaBeHcTBa (20 yacoB)




AHanm3 KOHTPOJIBHON pabOTHI.
VYpaBHeHue, npaBuiia npeoOpa3oBaHus

53 VYcrHbIit onpoc
ypaBHEHUS, PABHOCUJILHOCTD
YpaBHEHUU.
JInHeWHOE ypaBHEHNE ¢ OQHOMI o
}ip A . IInceMeHHBIH
54 |mepeMeHHOM, pelleHue JTUHEHHBIX
N KOHTPOJIb
YpaBHEHUU.
JIuHeitHoe ypaBHEHHE C OJJHOM 19 genensa
55 |nmepeMeHHOH, pelIeHNEe JTUHENHBIX YcTHBIN onpoc
YpaBHEHUU.
JInHelHOE ypaBHEHNE ¢ OQHOMI o
}ip A o IInceMeHHBIH
56 |mepeMeHHOM, peleHne JINHEHHBIX
N KOHTPOJIb
YpaBHEHUN.
Pemenne 3amad ¢ ToMOMIBIO o
57 sal B YcTHbIi onpoc
ypaBHEHUH.
20 nenens YcTHBIM 01poc;
Pemenune 3amayu ¢ TOMOIIBIO .
58 - MUCHEMEHHBIN
YpaBHEHUU.
KOHTPOJIb
59 Permrenue 3aga4 ¢ moMOIIBIO CaMocTosTenspHast
ypaBHeHUH. CamocTosiTeIpHas pabora. paborta
60 Pemenye 3agad ¢ moMoOIIBIO IInceMeHHbIi
YpPaBHEHUU. KOHTPOJIb
JInHelHOE ypaBHEHNE C TBYMS 21 menens .
61 yp o g YcTHBIR onpoc
IIEPEMEHHBIMH U ero rpaduk.
62 JInneliHOE ypaBHEHHE C IBYyMs IIncemMeHHbI
MEPEMEHHBIMH | €T0 TpaduK. KOHTPOJIb
N N YcTHBI onpoc;
Cucrema IByX JIMHEHHBIX YpPaBHEHHI C .
63 MUCHEMEHHBIN
JIBYMsI IEPEMEHHBIMU.
KOHTPOJIb
CucreMa IByX JIMHEHHBIX YPAaBHEHUH C 22 Henend
64 By yp g TectupoBanue

ABYMs ICPCMCHHBIMH.




Cucrema IByX JIMHEHHBIX YpaBHEHHH C A .
65 4 P 1 YcTHBIN onpoc
JIBYMsI IEpEMEHHBIMHU.
66 Cucrema IByX JUHEWHBIX YPaBHEHUH C C 1 [TruceMeHHbI
JIBYMsI IEPEMEHHBIMHU. KOHTPOJIb
23 "enens A YcTHBIM 01poc;
67 |PeleHue cucTeM ypaBHEHUM. 1 MUCbMEHHBIN
KOHTPOJIb
A YcTHBIM 01poc;
68 |PelreHue cucTeM ypaBHEHUM. 1 MUCbMEHHBIN
KOHTPOJIb
. C [TruceMeHHbI
69 |Pemenue cuctem ypaBHEHUII. 1
KOHTPOJIb
24 wenens A YcTHbIi onpoc;
70  |Pemienue cucteM ypaBHEHUM. 1 MMUCbMEHHBIN
KOHTPOJIb
N C [TruceMeHHbI
71  |PeleHre cucTeM ypaBHEHUM. 1
KOHTPOJIb
7 KoHnTtponbHast pabota mo Teme A 1 KonTponbnas
"Jlunelinpie ypaBHEeHHUs " paborta
Pasnea 4. Koopaunatsl u rpaguku. ®ynknun (24 yaca)
. 25 "enens A VYcTHbIl onpoc;
AHaM3 KOHTPOJIBHON pabOTHI. 9
73 N 1 MUCbMEHHBIN
KoopaunaTa Touku Ha MpsIMOH.
KOHTPOJIb
74 |YucioBble TPOMEKYTKH. A 1 TectupoBanue
C [TruceMeHHbI
75 |YucioBbIe MPOMEKYTKH. 1
KOHTPOJIb
PaccTositnue Mexay 1ByMsi TOUKaMU 26 uenensd A
N M CamocrosiTenbHas
76  |koOpAMHATHOM HPSIMON. 1
paborta
CamocrosiTenpHas padorTa.
77 PaccTositnue Mexay 1ByMsl TOUKaMU C 1 IInceMeHHbIi
KOOPAMHATHOU MPSIMOIA. KOHTPOJIb




[IpssMoyronpHas cucreMa KOOpAUHAT

YeTHBIN 0o1poc;

78 A T10CKOCTH MUCbMEHHBIN
] KOHTPOJIb
IIpsiMoyToabpHas cucTeMa KOOpAUHAT 27 uenens A
79 " : HHOZKOCTH P TectupoBanue
[Ipumeps! rpaduKoB, 3a1aHHBIX A .
80 q)(l)) pMy.]II)aMI/Ip ¢ > 3471 VYcrHbIit onpoc
]1 [Tpumeps! rpadukoB, 3a1aHHBIX C IIncemeHHbIT
dbopmynamu. KOHTPOJTb
[Tpumeps! rpadukoB, 3a1aHHBIX 28 Henena A YCTHBIH onpoc;
82 q)(I)) y EaMﬂp ’ MUCHbMEHHBIN
PMY ) KOHTPOJIb
33 [Tpumeps! rpaduKoB, 3aTaHHBIX C [TruceMeHHbI
dbopmyiamu. KOHTPOJIb
A YcTHbI onpoc;
Urenue rpa)ukoB peabHbIX poc;
84 . MUCHbMEHHBIN
3aBHCUMOCTEH.
KOHTPOJIb
UYrenue rpaduKoB peaqbHbIX 29 "epens A CaMOCTOSTCbHAS
85 |3aBucmmoctei. CamocrosiTenbHas 6
pabora. pabota
86 |llonsarue QyHKIMN. A YcTHBINM onpoc
C [TruceMeHHbI
87 |I'paduk pyHkiuu.
pagux gy KOHTPOJIb
88 |CpoiicTBa GHyHKIHI. 30 Hepens A TectupoBanue
. . C [TruceMeHHbI
89 |CoiicTBa hyHKIIHIA.
KOHTPOJIb
A KoHntponbHas
90 (IIpomexyTouyHasi aTTECTALUS. p
pabota
AHanM3 NpoMexyTOYHOM aTTeCTalNH. 31 nepens A N
91 p Y H A VYcrHbIit onpoc

Jluneiinas QyHKImsI.




[Moctpoenue rpaduka JIMHEHHOMN

YeTHBIN 0o1poc;

92 MUCbMEHHBIN
GyHKIHH.
KOHTPOJIb
93 [Moctpoenue rpaduka JIMHEHHOMN C IIncemeHHbI
byHKIHH. KOHTPOJTb
94 |I'paduk GyHkmum y =[x|. 32 Henens A YcTHBIN onpoc
C [TuceMeHHbI
95 |I'paduk pynkuu y =[Xx|.
pagmx dynxumm y =[x| KOHTPOJIb
96 KonTtponsHas pabora no teme A KonTponbHas
"Koopaunatsl u rpaduku. OyHkimu". paborta
Paznen S. IloBropenue n 0600menue (6 yacon)
AHaM3 KOHTPOJIBHOUN pabOTHI. 33 "Hepens A
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
97 TecrupoBanue
METOJ/IOB Kypca 7 Kiacca, 00001eHne
3HaHUM.
[ToBTOpEHKE OCHOBHBIX MOHSATUN U A N
MaremaTnueckui
98 |meTomoB Kypca 7 kiacca, 06001IeHe
. JTUKTaHT
3HAHUH.
[ToBTOpEHKE OCHOBHBIX MOHSATUN U C N
[TucbmeHHbIH
99 |meTtomoB Kypca 7 kiacca, 06001IeH e
. KOHTPOJIb
3HaHUH.
IToBTOpEHKE OCHOBHBIX MOHSATUN U 34 "epens A YcTHbI onpoc;
100 |metomoB kypca 7 kiacca, 00001meHue MUChMEHHBIN
3HAHUU. KOHTPOJIb
[ToBTOpEHKE OCHOBHBIX MOHSATUN U C N
[TucbmeHHbIH
101 |metomoB kypca 7 kiacca, 0000meHue
. KOHTPOJIb
3HAHUH.
[ToBTOpEHKE OCHOBHBIX MOHSATUN U A
102 |meTon0B Kypca 7 kiacca, 00001eHe YcTHBIH onpoc

3HaAHUH.




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

A-68 C34

102




8 KIIACC

Hara A - ayIMTOPHBIH KoaundecTBo yacoB
Ne NpoBeICHUSs ok; C - Buasl u popmbi
Tema ypoka poBex YPOI KonTpoabubie bt 1 pop
n/n ypOKa CcaMoOCTOsAITeIbHOE | Bceero p KOHTPOJIA
u3yieHue paboThI
Paznen 1. Yucaa u Boruucienus. Kagparuoie kopau (15 yacoB)
1 KBaspaTHbIl KOPEHb U3 YHCIIA. 1 Hepenst A 1 YcTHBINM onpoc
2 [Ilonsitue 00 MppalMOHAILHOM YHUCIIE. A 1 Y cTHBIN onpoc
ECATUYHBIC MPUOTUKCHUS A [TucbmeHHbIH
3 1
VPPalMOHATIbHBIX YHCE. KOHTPOJIb
4 JecsaTuunbie MpUOIKCHHS 2 Henens A 1 Ompoc;
MPPALMOHATILHBIX YHCET. TECTUPOBAHUE
5 |[lelCTBUTEIBHBIC YUCTA. A 1 Y cTHBIN onpoc
6  |CpaBHEHME NEHCTBUTEIBHBIX YACEI. A 1 Y cTHBIN onpoc
. 3 Henens A Ompoc;
7 CpaBHeHME AEHCTBUTEIBHBIX YHCE. 1
TECTUPOBaHUE
Apudmerrnueckuil KBaJpaTHbII A .
8 K(f)pe?m v 1 VCTHBIH ompoc
) A ITucbMeHHBIH
9  |YpaBHeHue Buga x> = a. 1
KOHTPOJIb
10 CgoiicTBa apu(PMETHIECKHUX 4 nenens A 1 Ompoc;
KBaJPATHBIX KOPHEH. TECTUPOBAHUE
CoiicTBa apupMeTHUECKUX A
. CamocrosiTenbHas
11 [kBaapaTHBIX KOPHE. 1
paborta
CamMocTosTenpHas pabora.
[IpeoOpazoBaHme YHCIOBBIX A
12 [BeIpakeHUU, coAepKaIImx 1 VYcTHbIii onpoc

KBaJJpaTHbIC KOPHHU.




[IpeoOpazoBaHme YHCIOBBIX S Hexens A Onpoc:
13 [BBIpaKkeHUU, coaepKaIImx 1 poc
TECTUPOBAHUE
KBaJPaTHHIE KOPHHU.
[IpeoOpazoBaHue YHCIOBBIX A .
N [TucbmeHHbIH
14 [BeIpakeHUU, coAepKaIINX 1
KOHTPOJIb
KBaJPaTHHIE KOPHHU.
[IpeoOpazoBaHme YHCIOBBIX A .
N MaremaTuueckuit
15  [BeIpakeHUU, comepKaIImx 1
JTUKTaHT
KBaJPaTHHIE KOPHHU.
Paznen 2. Uucaa n BoiuuciaeHus. CTteneHb ¢ meJbIM Moka3aresieM (7 4acoB)
16 |CreneHs C 1eJIbIM TOKA3aTEJIEM. 6 Henens A 1 YcTHBIN Onpoc
CranpaptHas 3anuch yucia. Pasmepsl A
00BEKTOB OKpYyXKaromero Mupa (ot
|7 |?7eMeHTapHBIX YacTHLL 110 1 Ompoc;
KOCMHUYECKHX OOBEKTOB), TECTUPOBAHUE
JUTUTEIIBHOCTD MPOLIECCOB B
OKPYXaroIIeM MUpeE.
CBoiicTBa CTENEHHU C LIEIBIM A o
18 1 VYcrHbIil onpoc
MOKa3aTeJIeM.
19 CBoiicTBa CTENEHU C LEIBIM 7 Henens A 1 MaremaTuueckuit
MIOKAa3aTeJIEeM. JUKTaHT
20 CBOICTBA CTEIEHHU C I[EILIM A 1 Ompoc;
MIOKAa3aTeJIEeM. TECTUPOBaHUE
1 CBoiicTBa CTENEHHU C LIEIBIM A 1 IInceMeHHbIi
MOKa3aTeJIeM. KOHTPOJIb
CBoiicTBa CTENEHU C LEIBIM 8 Henens A
CamocrosTenbHas
22 |mokasateneMm. CaMOCTOATENIbHAS 1
pabora
pabora.
Pa3nea 3. Aaredpanydeckue Bbipa:keHusi. KBagpaTnblii TpéxuiieH (5 yacos)
23 |[KBagpaTHbIN TPEXUWIEH. A 1 Y cTHBIN onpoc




Ompoc;

24 |KBagpaTHBIN TPEXUIEH. 1
TECTUPOBaHUE
75 PaznoxxeHue KBaJpaTHOro TpEXUieHa 9 genens 1 IInceMeHHbIi
Ha MHOYKHUTEJIH. KOHTPOJIb
PaznoxeHne kBaapaTHOro TpEXuieHa N
26 AP p 1 YeTHBIN onpoc
HA MHOXHUTEJIH.
KoHnTtponbHas paboTta 1mo Temam
" KonTponbnas
27 KBanparnsie kopHu. CreneHu. 1 aGoTa
KBanpaTHblii TpexwieH". P
Paznen 4. AnredOpanyeckne BoipakeHusi. Ajareopanyeckasi Apoosn (15 yacon)
AHaIn3 KOHTPOJIbHOM paboThI. 10 Henens .
28 P p a 1 YcTHbIi onpoc
Anrebpanyeckasi 1poOb.
JonycTumMble 3HaUE€HUSI TIEPEMEHHBIX, .
MaremaTuueckuit
29 |BxomsmuXx B anreOpanyeckue 1
JTUKTaHT
BBIPKEHHUSI.
JlonycTumble 3HaYeHUsI IEPEMEHHBIX, .
[TucbmeHHbIH
30 |BXomsmux B anreOpandeckue 1
KOHTPOJIb
BBIpXKECHMUSI.
31 OCHOBHOE CBOMCTBO aJireOpandecKou 11 Henens 1 Ompoc;
Jpo0u. TECTHPOBAHUE
32 |Coxkpauienue apo0Oeii. 1 YcTHBI onpoc
N MaremaTuueckuit
33 |Coxkpamenue apooei. 1
JUKTaHT
34 CokparieHue a1po0ei. 12 Henensa 1 CamMocTosgTeabHas
CamocrositenbHas padora. pabota
CrnoxeHue, BBIUUTAaHUE, YMHOKEHHUE U .
35 o 1 VYcrHbIil onpoc
JIETICHUE aJIreOpandecKux Ipooei.
36 CroxeHue, BBIYUTaHUE, YMHOKEHHUE U 1 IInceMeHHEBIH
JIEJICHUE AJIreOpandecKux qpooeii. KOHTPOJIb




37 CrnoxeHue, BBIUUTAaHUE, YMHOKEHHUE U 13 "Henens A 1 Ompoc;
JIETICHUE aJIreOpandecKux aIpooei. TECTUPOBAHNUE
38 CroxxeHue, BBIYUTaHUE, YMHOKEHHUE U A 1 IInceMeHHEBIH
JIEJICHUE AJIreOpandecKux Jpooeii. KOHTPOJIb
[IpeoOpa3oBanue BRIpAKECHUIA, A .
39 beodp P 1 YcTHbIl onpoc
coJIepXKalux aareOpandecKkue Ipoou.
[Tpeobpa3zoBanue BbIpaxeHUI 14 nenens A .
40 peodp P ’ a 1 YcrHbIit onpoc
CoJIeprKaliX aredpandeckue Ipoou.
41 [IpeoOpazoBanue BBIpAKECHHIA, A 1 Omnpoc;
coJIepXKalux aareOpandecKkue Ipoou. TECTUPOBAHUE
42 KoHTtponbHast pabota 1mo Teme A 1 KonTponbnas
" AnreOpanyeckast 1poos". pabota
Pasnea 5. YpaBHeHnusi m HepaBeHcTBa. KBagparHble ypaBHeHus (15 yacoB)
AHaIn3 KOHTPOJIbHOM paboThI. 15 nenens .
43 P p 2 1 VYcerHblii onpoc
KBaznpaTHOe ypaBHEHHUE. A
A MaremaTuueckui
44  |HenonHoe KBagpaTHOE YpaBHEHUE. 1
JUKTaHT
A Ompoc;
45 |HenonHoe KBaJpaTHOE ypaBHEHHE. 1 poc;
TECTUPOBAHUE
16 nenens A Kontponbhas
46 |KontponpHas pabota 3a 1 momyromaue. A 1 p
paborta
AHaM3 KOHTPOJIBHON pabOTHI. A
47 |®opmyna KOpHEHN KBaApaTHOTO 1 YcTHBIR onpoc
YpaBHEHHSI.
48 dopmyia KOpHEN KBaJIPaTHOTO A 1 [TruceMeHHbI
YpaBHEHHSI. KOHTPOJIb
17 Henens A Omnpoc;
49 |Teopema Buera. A 1 P
TECTUPOBAHUE
A [TruceMeHHbI
50 |Teopema Buera. 1

KOHTPOJIb




Pemenue ypaBHeHUM, CBOIAILIMXCS K

51 Ompoc
KBaJIPaTHbIM.
Pemenne ypaBHeHUH, CBOASIINAXCS K 18 Henens A
yp > CBO g CamocrosTenbHas
52 |kBaapatHbiM. CamMocTOsITENbHAS
pabora
pabora.
[Tpocreiimue ApoOHO-palnOHAIEHBIE A .

53 P AP pall VYcrHbIil onpoc
ypaBHEHUS.

[Ipocreiimme qpoOHO-paIMOHATBHBIE A

54 P AP patl TectupoBanue
YpaBHEHHSI.

55 Penrenne TEKCTOBBIX 3a1a4 C 19 genensa A IInceMeHHbIi
MOMOIIIbIO KBaIPATHBIX YPABHEHUMH. KOHTPOJIb
Pemienne TeKCTOBBIX 3a/1a4 € A .

56 . VYcTHbIl onpoc
MOMOIIbIO KBAJIPATHBIX YPaBHEHUH.

57 KoHnTtponbHas pabota mmo Teme A KonTponbnas
"KBanpaTHble ypaBHeHuUs". pabota

Paznen 6. YpaBHeHusi u HepaBeHcTBa. CucTremMbl ypaBHeHuii (13 yacoB)
AHaM3 KOHTPOJIBHOUN pabOTHI. 20 "Hepens A
JIuneliHOE ypaBHEHHUE C ABYMSI N

58 yP ABY YcrHbIil onpoc
MEePEMEHHBIMH, €ro rpaduK, IPUMEpHI
pelIeHusl ypaBHEHUH B LIEJIbIX YHCIIAX.

JIuneliHOE ypaBHEHHUE C ABYMSI A N
yP ABY [TruceMeHHbI

59 |mepemeHHBIMH, €T0 TpadUK, TPUMEPHI

. KOHTPOJIb
pelIeHusl ypaBHEHUH B LIEJIbIX YHCIIAX.
JIuneliHOE ypaBHEHHUE C ABYMSI A N
yP ABY [TruceMeHHbI

60 |mepemMeHHBIMH, €T0 TpaduK, TPUMEPHI

. KOHTPOJIb
pelIeHusl ypaBHEHUH B LEJIbIX YHCIIAX.

61 Pewenue cucreM IByX JIMHEMHBIX 21 nepens A Omnpoc;
YpaBHEHUH C IBYMS IEPEMEHHBIMH. TECTUPOBAHUE

62 Pemienue cucrtem IByX JTUHEHHBIX A MatemaTnyeckuii
YpaBHEHUH C ABYMsI IEPEMEHHBIMH. JVKTAHT




Pewienue cucreM IByX JIMHEMHBIX

¥ CamocrosiTenbHas
63 |ypaBHEHUI C IBYMS IEPEMEHHBIMHU. 1
paborta
CamMocTosTenpHas padbora.
[IpuMepsl perieHus cucTeM 22 Hepnens A
64 |HEeNMHEWHBIX YPABHEHHUM C IBYMS 1 VYcrHbIil onpoc
EPEMEHHBIMH.
[IpuMepsl perieHus cCucTeM A .
N N [TucbmeHHbIH
65 |HeNMHEWHBIX YPABHEHHUU C IBYMS 1
KOHTPOJIb
EePEMEHHBIMH.
I'paduueckas uHTEpIpETALIUSL A
66 |YPaBHEHHA C ABYMs NIEPEMEHHBIMU 1 1 Ompoc;
CUCTEM JIMHENHBIX YPABHEHUH C TECTUPOBAHUE
JIBYMsI IEPEMEHHBIMU.
['padpuaeckast maTEpIIpETALIHS 23 "Hepenst A
7 |YPABHEHMS C ABYMs NEPEMEHHBIMA 1 1 [TucbmeHHbIM
CHCTEM JINHEHHBIX YPABHEHUM C KOHTPOJIb
JIBYMsI IEPEMEHHBIMHU.
Pemienne TeKCTOBBIX 337124 C A .
68 . 1 VYcTHbIl onpoc
IIOMOILIbIO CUCTEM YPAaBHEHMII.
69 Penrenne TEKCTOBBIX 3a1a4 C A 1 IInceMeHHbIi
MOMOIIIbIO CUCTEM YPAaBHEHHIA. KOHTPOJIb
70 Perrenue TeKCTOBBIX 3a7a4 ¢ 24 uenens A 1 IIncrMmennsbIit
IIOMOILIbIO CUCTEM YPAaBHEHMII. KOHTPOJIb
Pasznen 7. YpaBHenusi u HepaBeHcTBa. HepaBencTa (12 yacoB)
71 UucnoBble HEPABEHCTBA U UX A 1 Omnpoc;
CBOICTBA. TECTUPOBAHUE
7 UucnoBble HEPABEHCTBA U UX A 1 [TuceMeHHbI
CBOMCTBA. KOHTPOJIb
73 |HepaBeHCTBO ¢ 0JIHOM epeMEHHON 25 Hepens A 1 Y cTHBIN onpoc
74 JInnHeiiHble HEpAaBEHCTBA C OJJHOU A 1 Omnpoc;

MIEPEMEHHOM U UX PEIICHUE.

TECTHPOBAHUE




75 JIvHeHbIE HEPAaBEHCTBA C OJHOM A 1 IIncrMennsbIit
NIEPEMEHHOM U MX PEIICHHE. KOHTPOJIb
JIvHeiiHbIe HEpaBEHCTBA ¢ OJHOM 26 uenensd A

o CamocrosTenbHas

76  |mepeMEHHOM U UX PELIEHHE. 1

pabora
CamocrosiTenpHas padoTa.
CucreMbl TUHEMHBIX HEPABEHCTB C A N

77 o . 1 VYcrHbIil onpoc
OJIHOY MEPEMEHHOMN U X PEIICHHE.

73 CucreMbl TUHENHBIX HEPABEHCTB C A 1 IIncemeHHbIT
OJHOM NEPEMEHHOM M X PEILICHHUE. KOHTPOJIb

79 CucreMbl TUHEMHBIX HEPABEHCTB C 27 Hepens A 1 Ompoc;

OJHOM NEPEMEHHON U UX PEILICHHUE. TECTUPOBAHUE
N3obpakenue pemeHus TMHEHHOTO A .
[TucbmeHHbIH
80 |HepaBeHCTBa M UX CUCTEM Ha 1
o . KOHTPOJIb
YUCJIOBOU MPSIMOM.
N3obpakenue pemeHus TMHEHHOTO A

81 |HepaBeHCTBa M UX CUCTEM Ha 1 YcrHbIil onpoc
YU CJIOBOU NPSIMOM.

32 KoHnTposbHas paboTta 1mo Temam 28 Hepenst A 1 KonTponbnas
"HepasenctBa. CucteMbl ypaBHEHUH'". paborta

Paznen 8. ®ynknnu. OcHOBHbIE NOHATHSA (5 4acoB)
AHann3 KOHTPOJIBHOH pabOTHI. A .

83 p p 1 VYcrHbIil onpoc
[Tonsitne GyHKIMM.

34 OO6nacth onpeaesIeHus] 1 MHOYKECTBO A 1 IInceMeHHbIi
3HAUCHUHN (QYHKITUH. KOHTPOJIb

. 29 nenens A Ormpoc;
85 |CmocoObl 3amanust PyHKITUH. a 1 poc;
TECTUPOBAHUE
A [TruceMeHHbI
86 |['paduk dpyHKIUH. 1
pagux gy KOHTPOJIb
CaoiicTBa (QyHKIIUHU, UX OTOOpakeHUE A .
87 ymictun, p 1 VYcrHbIil onpoc

Ha rpaduke.




Pa3nea 9. @ynknuu. Yucnossie pynknmuu (9 yacos)

28 Urenue u nocTpoeHue rpapuKoB 30 Henens A 1 Omnpoc;
GyHKIHA. TECTUPOBAHNUE
A KoHntponbHas
89 |IIpoMexxyTouyHas arTecTaiusl. 1 p
pabota
90 AHanu3 IpoMeXyTOUHOM aTTECTALINH. A 1 Omnpoc;
['unepOona. TECTUPOBAHNUE
91 [Tpumeps! rpadgukoB GyHKITUH, 31 nenens A 1 [TucemeHHBII
OTPAXKAIOIINUX PEaThbHBIE POIECCHI. KOHTPOJIb
OYHKINH, OMICHIBAIOIIUE MPSIMYIO U A
92  |oOpaTHYIO IPOMOPITMOHAIbHBIC 1 YcTHbIi onpoc
3aBHCUMOCTH, UX rpauKu.
A [TucbmeHHbIH
93 |['padux pyHkuMM y = x>, 1
pagux gyniiau y KOHTPOJIb
32 nepens A Ormpoc;
94 |I'padux pyHKIMM y = X>. 1 ’
pagu Gynin y TECTUPOBaHUE
OyHkuMM y =x2, y = x3, y =Xy A
Maremarnueckuit
95 |= |x|; rpaduueckoe pelueHune 1
JTUKTAHT
YPaBHEHUN U CUCTEM YPaBHEHUN.
OyHrkun y =x%,y =x3, y = VX, y = [x|; A
96 rpaduyueckoe penieHne ypaBHeHUN 1 1 CaMocTtosTenpHas
cucteM ypaBHeHU. CaMocTOATENbHAS paborta
pabora.
Pa3znen 10. lloBTopenue u 0600menne (6 4acon)
[ToBTOpEHNE OCHOBHBIX OHATHI U 33 Henensa A
97 |MeTomOB KypcOB 7 M 8 KJIacCOB, 1 VYcrHbIil onpoc

000011IeH1E 3HAHU.




[ToBTOpEHNE OCHOBHBIX OHATHI U

IIuceMeHHbBINH

98 [MeTomOB KypcOB 7 M 8 KJIacCOB, 1
. KOHTPOJIb
0000111eHNE 3HAHUT.
[ToBTOpEHNE OCHOBHBIX OHATHI U A
Ompoc;
99 [mMeTomOB KypcoB 7 M 8 KJIacCOB, 1
o TECTUPOBAHUE
0000111eHNE 3HAHUT.
[ToBTOpEHNE OCHOBHBIX TOHATHI U 34 uenens A .
[TucbmeHHbIH
100 |meTomoB KypcoB 7 M 8 KJIacCOB, 1
o KOHTPOJIb
0000111eHNE 3HAHUT.
IToBTOpEHNE OCHOBHBIX MOHATHUH U A .
MaremaTnueckui
101 |meTomoB KypcoB 7 U 8 KJ1acCoB, 1
o JUKTAHT
0000111eHNE 3HAHUT.
[ToBTOpEHNE OCHOBHBIX TOHATHI U A
102 |meTom0oB KypcoB 7 U 8 KJIacCOB, 1 YcTHbIi onpoc
0000111eHNE 3HAHUT.
OBUIEE KOJIMYECTBO YACOB I10 A-102

I[TPOTPAMME

102




9 KJIACC

Hara A - ayIuTOpPHBIH KoJsnyecTBo 4acoB
Ne NMpOBeIECHUS ypok; C - Buasl u popmbl
/ Tema ypoka KonTposabHbie
n/n ypoka CaMOCTOsAITe]IbHOE | Bcero p KOHTPOJIA
H3yYeHHne PadoThI
Paznen 1. Yucaa u BpruucieHus. JleiictButebHbIe uncaa (9 yacos)
PammmonannHBIC YKcna, 1 Henmensa A
1 WppalMOHAIIbHBIC YHCIIa, KOHEYHBIE U 1 YcrHbIi onpoc
OECKOHEUHBIE IECATUYHBIC APOOH.
MHO%k€eCTBO JEUCTBUTEIBHBIX YUCET; A N
N [TucrMeHHBII
2 JNIEUCTBUTENLHBIE UMCIIa KaK 1
KOHTpPOJIb
OECKOHEUYHBIC IECATUYHBIC APOOH.
BzanmHO 0HO3HAYHOE COOTBETCTBUE A
3 ME¥K]1y MHOYKECTBOM JEHCTBUTEIbHBIX 1 Matremaruueckuit
YHUCEJ U MHOYKECTBOM TOUEK JUKTaHT
KOOPJMHATHOM NPSIMOM
CpaBHEHHE NEMCTBUTEIBHBIX YHCEIT, 2 Henensd A
4  |apudmernueckue ACUCTBUS C 1 VYcTHBII onpoc
JEUCTBUTEIbHBIMU YHCIIAMH.
5 [TpubmmkE€HHOE 3HAUYCHNE BETUYNHBI, A 1 [TucrMeHHBII
TOYHOCTH MPUOIKCHHSI. KOHTPOJIb
A YcTHBIM 01poc;
6  |OxpyrieHue uncen. 1 poc;
TECTUPOBAHUE
7 Okpyraenue uncen. CaMoCTosITeTbHAS 3 Hepens A 1 CamocTosiTenbHast
pabora. pabota
[Ipukuaka u olleHKA pe3yabTaTOB A N
8 PHidHa 1 ot pesy 1 YcTHBIN onpoc
BBIYMCIICHUI.
9 [Ipukuaka u orieHKa pe3yabTaTOB A 1 [TucrMeHHBII
BBIYMCIICHHUI. KOHTPOJb

Pa3nen 2. YpaBHeHuUs1 1 HepaBeHCTBA. Y PaBHeHMs € 0HOI nepeMeHHO¥ (14 yacoB)




10 JIunelinoe ypaBHenue. Pemenue 4 nenens Omnpoc;
YpPaBHEHUM, CBOJISIIIINXCS K JIMHEHHBIM. TECTUPOBAHUE
1 Jluneitnoe ypaBHeHue. Pemenue MaremaTuueckui
YPABHEHUH, CBOJISIIIINXCS K JINHEHHBIM. JOUKTaHT
KBanpatHoe ypaBHeHue. Pemenue
12 |ypaBHEHUU, CBOISIIMXCS K YcrHbIl onpoc
KBaJPATHBIM.
KBanpartHoe ypaBHeHue. Pemienue 5 Henens o
P o YP A IIucrMeHHbIH
13 |ypaBHEHUU, CBOISIIMXCS K
KOHTPOJIb
KBaJPATHBIM.
Ompoc;
14 |bukBagpaTHblE ypaBHEHMS. poc;
TECTUPOBAHUE
15 bukBanpaTHbie ypaBHEHHS. CamocTosiTenbHast
CamocrosTenbHas paboTa. pabota
[Ipumepsl perieHus: ypaBHEHH 6 Henens
TpeThed U o
16 PEThEH 1 . VYcerHbII onpoc
YeTBEPTOU CTENEHEN pa3IoKEeHUEM Ha
MHO>KHATEITH.
ITpuMepE! penteHnst ypaBHEHHUH o
P ? p .. }ip N ITuceMeHnHEBIN
17 |Tperbeil 1 ueTBEPTOI cTEemeHeM
KOHTPOJIb
pPa3JI0KEHUEM Ha MHOXKHUTEIIH.
18 Pemenue 1po6HO-paimOHATBHBIX Omnpoc;
YpaBHEHU. TECTUPOBAHUE
19 Pemenue npoOHO- parmoHaIbHBIX 7 Henens ITuceMeHHEbIN
YPaBHEHUM. KOHTPOJIIb
Pemenue TeKCTOBBIX 3a/1a4 o
20 5 YcrHbIN onpoc
anre0panvIecKuM METOJIOM.
1 Pemrenue TeKCTOBBIX 3a1a4 ITnceMeHHEbIN
aJIreOpanvaeckKiuM METOIOM. KOHTPOJIb
2 Pemrenne TekcTOBBIX 3a7a4 8 Henens Ormpoc;
anredpandecKuM METOI0M TECTUPOBAHUE




KonrponsHas pabora o Teme

. Kontponbnas

23 |"VYpaBHeHHS C OTHOU P

on paborta
IIEpEeMEHHON "
Pasnea 3. YpaBHeHnusi m HepaBeHcTBa. CucreMbl ypaBHeHnuii (14 yacoB)
AHanu3 KOHTPOJIBLHON pabOTHI. A

24 |YpaBHEHME C ABYMS EPEMEHHBIMHA 1 YcrHbIl onpoc
ero rpauk.

25 YpaBHEHUE € IBYMS 9 Henens A [IuceMenHbI
MIEPEeMEHHBIMH U €ro rpaduk. KOHTpPOJIb
CucreMa IByX JTUHEUHBIX A Ompoc:

26 |ypaBHEHMII ¢ ABYMsI IEPEMEHHBIMU U Poc;

P TECTUPOBAHUE
e€ peleHue.
CucreMa IByX JTUHEUHBIX A o
o Maremarnueckuit
27 |ypaBHEHMI Cc ABYyMsI IEPEMEHHBIMU U
. JUKTaHT
e€ peleHue.
CucreMa IByX JTUHEUHBIX 10 Hemensa A o
o [InceMeHHBIN
28 |ypaBHEHMII ¢ ABYMsI IEPEMEHHBIMU U
. KOHTPOJIb
e€ peleHue.
CucreMa IByX JTUHEUHBIX A

29 |ypaBHEHMII ¢ ABYMsI IEPEMEHHBIMU U VYcTHBII onpoc
€€ pellIeHue.

Pemenne cucreM aByx A

30 | ypaBHEHUH, OAHO U3 KOTOPBIX YcrHbIN onpoc
JMHEWHOE, a JPYTO€ - BTOPOM CTENEHH.

Pemenne cucreM aByx 11 nepens A .
. [InceMeHHBIH
31 |ypaBHEHUM, OJHO U3 KOTOPBIX
. o KOHTPOJIb
JTUHEHHOE, a IPYro€ - BTOPOU CTEIIECHH.
Pemrenue cucreM 1ByX ypaBHEHHI, A Ompoc:
32 |0IHO U3 KOTOPBIX JUHEHUHOE, a IPYroe poc;
TECTUPOBAHUE

- BTOPOM CTEICHHU.




Pemrenue cucreM 1ByX ypaBHEHHI,

33 |OZHO M3 KOTOPBIX JIMHEWHOE, a IpyTroe 1 CamocTosiTenbpHast
- BTOpO# creneHu. CamocTosiTeNnbHas pabora
pabora.

['paduueckas naTEpIpETALINL 12 Henens A .
pag p . peran a [TuceMeHHbBIN

34 |cucrembl ypaBHEHUH C IByMs 1

KOHTPOJIb
MIEPEMEHHBIMH.

35 Pemrenue TeKCTOBBIX 3a1a4 A 1 ITuceMeHHEbIN
aJIreOpanvaeckKiM CIocoOOM. KOHTPOJIb
Pemienue TekCcTOBBIX 3a1a4 A N

36 1 VYcerHbll onpoc
anreOpanvIecKuM CrocoOoM.

37 Kontponbnas padoTa mo teme 13 nenens A 1 KonTponbHas
"CucTteMbl ypaBHEHMI'". pabota

Pasnen 4. YpaBHenusi u HepaBeHcTBa. HepaBencrBa (16 yacoB)
AHanu3 KOHTPOJILHON PabOTHI. A

38 |[UYucnoBble HEPABEHCTBA U UX 1 YcrHbIN onpoc
CBOKCTBA.

39 UucnoBble HEPABEHCTBA U UX A 1 [TucrMeHHBII
CBOWCTBA. KOHTPOJIb

40 JIuneitHble HEpaBEHCTBA C 14 nenens A 1 Omnpoc;

OJIHOM MEPEMEHHON U X PEUICHHUE. TECTUPOBAHUE

41 JIuHeiiHbIe HEpaBEHCTBA C OJJHOM A 1 Maremaruueckuit
MEPEMEHHON U UX PEIICHHE. JUKTaHT

42 JInHEHbIE HEPABEHCTBA C OJHOM A 1 IInceMeHHbIH
MIEPEeMEHHOMN U UX pELICHHE. KOHTPOJIb
CucTeMbl TMHEUHBIX HEPABEHCTB C 15 wenmensa A o

43 . . 1 YcrHbIl onpoc
OJIHOW IEPEMEHHOM U MX PEIICHHE.

44 Cucrembl TMHEHHBIX HEPABEHCTB C A | [IuceMenHbI
OJIHOM MEPEMEHHOW U X PEHICHHUE. KOHTPOJIb

A KoHTtponbHas

45 |KonrponbHas pabota 3a 1 momyrozue. 1 P

pabota




AHanu3 KOHTPOJIEHON paOOTHI. 16 nepens A
46 |KBaapaTHbie HEPABEHCTBA U UX YcrHbIl onpoc
pelIeHueE.
47 KBanpaTHble HEpaBEeHCTBA U A IIucemenHbIi
WX pelIeHHUE. KOHTPOJIb
48 KBanpatHbie HepaBeHCTBA U A Ompoc;
WX pellCHUE. TECTUPOBAHUE
49 KBagparubsie HepaBeHCTBa U 17 Henens A Maremarudeckuii
UX pelIeHHUE. JUKTaHT
50 KBanpaTHble HepaBeHCTBA U A [TucrMeHHBII
UX pelIEHUE. KOHTPOJIb
I'paduueckas MHTEpIIpETAIUS A
51 |HEepaBEHCTB M CUCTEM HEPABEHCTB C YcrHbI onpoc
JIBYMsI IEPEMEHHBIMHU.
I'padpuueckas naTepnperanus 18 nenens A .
pa¢ priperart A Marematrnueckui
52 |HEpaBEHCTB M CUCTEM HEPABEHCTB C
JTUKTaHT
JIBYMsI IEPEMEHHBIMHU.
53 KontponbHas paboTta mo Teme A KonTponbHas
"HepaBenctra'. paborta
Pasznen 5. ®ynxuuu (16 yacon)
AHanu3 KOHTPOJILHON PabOTHI. A
54 |KBagpatuunas ¢GyHKIHS, €€ rpa@uk u VYcTHbIH onpoc
CBOKCTBA.
55 KBangparuunas ¢pyHkuus, e€ rpagux u 19 nenens A IIncemenHbI
CBOWCTBA. KOHTPOJIb
56 Ksagparnunas pynkius, e€ rpadpux u A Ompoc;
CBOMCTBA. TECTUPOBAHUE
[Tapabona, KOOPAMHATHI BEPIITHHBI A .
57 p ’ P p YcrHbIN onpoc
1apaboJIbl, OCh CHMMETPHUH TTapadoIIbl.
58 [TapaGoma, KOOpIMHATHI BEPIIUHBI 20 "venenst A [TucrMeHHBII

napaboJIbl, OCh

KOHTPOJIb




CUMMETpPUHU T1apadoIIbL.

59 [Tapabo:a, KOOpIUHATHI BEPIIUHBI A | Maremarnueckuit
1apaboJIbl, 0Ch CHMMETPHUH TTapadoIIbl. JTUKTaHT

60 [Tapa6omna, KOOpIMHATHI BEPIIUHBI A 1 Ompoc;
1apaboJibl, OCb CUMMETPHH MapadoJIbl. TECTUPOBAHUE

61 [Tapabo:na, KOOpIUHATHI BEPIIUHBI 21 nepens A 1 IIncemenHbI
11apaboJIbl, 0Cb CHMMETPHUH TTapadoIIbl. KOHTPOJIb
[Tapa6omna, KOOpIMHATHI BEPIIUHBI A CaMOCTOSTCIEHAS

62 |mapaboiibl, 0OCb CAMMETPHUHU NapadOoIIbI. 1

pabora

CamocrosiTenpHas padora.
Mpadukn GyHkumm: y = kx, y = kx A

63 1 YcrHbIi onpoc
+ b, y=k/x, y=x3, y=Vx, y=|x|.

64 Mpadukn dyHkumn:y = kx, y = kx 22 mepens A | ITucsMeHHBIIH
+ b, y=k/x, y=x3, y=Vx, y=|x|. KOHTPOJIb

65 Mpadvkn dyHkumm: y = kx, y = kx A 1 MaremaTu4ecKuii
+ b, y=k/x, y=x3, y=Vx, y=|x|. AUKTaHT

66 Mpadukn GyHkumm: y = kx, y = kx A | Ompoc;
+ b, y=k/x, y=x3, y=vx, y=|x|. TECTHUPOBaHUE

67 Mpadwukn dyHkumm:y = kx, y = kx 23 nepens A | [TuchMeHHBII
+ b, y=k/x, y=x3, y=vx, y:|x|_ KOHTPOJIb

68 Mpadmkmn dyHKumMn: y = kx, y = kx A | ITucsMeHHBIH
+ b, y=k/x, y=x3, y=Vx, y=|x|. KOHTPOJIb

69 KontponbHas paboTa mo teme A 1 KonTponbHas
"OyHkuuu'. pabota

Pa3znen 6. UncsioBble nociaenoBareabHocTH (15 yacoB)




AHanu3 KOHTPOJIEHON paOOTHI. 24 nepens
70  |IloHsiTe YUCIOBOM YcrHbIl onpoc
10CJIEI0BATEIbHOCTH.
3aaHue MoCIe10BaTEIbHOCTH .
71 eKyppeHTHOU (hopmyIion u HuchmerHEIH
DEKypPENT pMY KOHTpPOJIb
¢dbopMyII0# n-To UieHa.
7 Apudmerndeckas 1 reoMeTpHUECKast Omnpoc;
IIPOrPECCHUM. TECTUPOBAHUE
73 Apudmernueckas 1 TeoOMETpUIECKas 25 "Henenst MaremaTuyeckuit
IIPOrPECCUU. JUKTaHT
@opMyIIbI N-I'0 YjIeHA
74  |apudMETHUECKON U TEOMETPHUUIECKON YcrHbIi onpoc
IIPOrpeccuii, CYMMBI IIEPBBIX N YWICHOB.
@opmyJibl N-IO YIeHa N
N N ITucemenHbIN
75 |apudMeTHYECKON U TEOMETPHUUIECKON
. KOHTpPOJIb
IIPOrpeccuii, CYMMBI IIEPBBIX N YWICHOB.
@opMyIIbI N-I'0 YJIeHA 26 nepens Onpoc:
76 | apudMETHIECKON U TEOMETPUIECKOM poc
. TECTUPOBAHUE
IIPOrpecCuii, CYMMBI IIEPBBIX N YWICHOB.
@opMyIIbI N-I'0 YJIeHA .
N N ITucemenHbIN
77 |apudMeTHYECKON U TEOMETPUUIECKON
. KOHTpPOJIb
IIPOrpeccuii, CYMMBI IIEPBBIX N YWICHOB.
®opmyJibl N-TO YIeHa
7% apu(MeTHIECKON U TeOMETPUIECKOI CamocTosaTenbHas
MIPOrPECCUi, CyMMBI IIEPBBIX N YJICHOB. pabora
CamocTosiTenbHas paboTa.
N300pakeHne 4ICHOB 27 nenens
apu(pMETUYECKON U TEOMETPUUECKON .
79 pug p VYcerHbll onpoc

MPOTrPECCU TOUKAMH Ha
KOOPJMHATHOM IJIOCKOCTH.




N300pakeHne 4ICHOB A
20 apruMETUIECKON U TEOMETPUUIECKON 1 [TucrMeHHBII
MpOrpeccuii Toukamu Ha KOHTPOJIb
KOOPJMHATHOM IJIOCKOCTH.
31 JIMHENHbBIN U DKCIOHEHITHAILHBIN A 1 Ompoc;
poCT. TECTUPOBAHUE
28 Henens A IInceMeHHbIH
82 |CnokHbIE IPOLIEHTHI. 1
KOHTPOJIb
A ITnceMenHEBIN
83  |CoHbIE€ MPOLIEHTHI. 1
KOHTPOJIb
34 KonrponsHast pabora o Teme A 1 KoHnTponbHas
"UuCII0BEIE ITOCIIEN0OBATEILHOCTH . paborta
Paznen 7. IloBTopenue, 00001enne, cucremMarusaunus 3Hanuii (18 yacon)
AHaM3 KOHTPOJIBHON paboOTHI. 29 "enens A
[ToBTOpeHuEe, 0600IICHNE 1
cHcTeMaTH3anus 3HaHUH. 3anch o
85 w ’ 1 YcrHbI onpoc
CpaBHEHUE, ICUCTBUS C
JIEHCTBUTEIBHEIMH YKCIaMH, YHCI0Bas
npsiMasi.
[ToBTOpeHuEe, 0600IICHNE 1 A .
o IIncrMeHHbIlH
86 |cucremaruzanus 3HaHuM. [IporeHTHI, 1
KOHTPOJIb
OTHOLIEHUSI, TPOMOPIIIH.
[ToBTOpeHme, 0600IIEeHNE U A Ompoc:
87 |cucremarusanus 3HaHuil. OKpyrieHue, 1 poc;
TECTUPOBAHUE
PUOIIKEHUE, OTICHKA.
[ToBTOpeHME, 0000IIEHNE U 30 genensa A
38 cucreMaTu3anus 3Hanui. Pemenune 1 Maremaruueckuii
TEKCTOBBIX 3aJ1a4 apu(PMETHICCKUM JIUKTaHT
cIrocodoM.
29 [ToBTOpeHue, 0600IIeHNE 1 A 1 ITuceMeHHbIH

cucreMaTusanus 3Hagui. Pemenue

KOHTPOJIb




TEKCTOBBIX 3aJ1a4 apU(PMETHUECKUM
CcIIoco0oM.

KonTponbHas

90 |IIpomexyTOUHAs aTTECTAIIHS.
p y I pabota
AHanu3 NpoMeXyTOYHOM aTTECTalUH. 31 nenens
[ToBTOpeHmEe, 0600IIEHNE U
N Ompoc;
91 |cucremarusaiysa 3HAHUMN.
TECTUPOBAHUE
[IpeoOpazoBanue anredpanyecKux
BBIPKEHUH, TOMYCTUMBIC 3HAYCHMUSI.
[ToBTOpeHUEe, 0600IICHNE 1
9 cucTeMaTu3alus 3HaHuH. ITuceMeHHEbINI
[Tpeobpa3zoBanue anredpandeckux KOHTPOJTb
BBIPOKCHHH, IONYCTUMbIC 3HAUCHHSI.
[ToBTOpeHmE, 0600IIEHNE U
93 cucTeMaTHu3alus 3HaHuH. Maremaruueckuii
[IpeoOpazoBanue anredpanyecKux JTUKTaHT
BBIPKEHUH, TOMYCTUMBIC 3HAYCHMUSI.
[ToBTOpenue, 0600ICHNE U 32 "enens
94 cucTeMaTu3als 3HaHuH. Ompoc;
[TpeobpaszoBanue anredpandeckux TECTUPOBAHUE
BBIPOKCHHH, IONYCTUMBbIC 3HAUCHHSI.
[ToBTOpeHmE, 0600IIEHNE U
cucreMaTu3anys 3Hanui. OyHKIHUH: o
95 . Y VYerHbll onpoc
MMOCTPOCHUE, CBOMCTBA U3yUYCHHBIX
(GYHKIMH.
[ToBTOpeHUE, 0600IICHNE 1
96 cucrtemaTtusanus 3Hanuil. OyHkuuu: ITuceMeHHEbIN
MOCTPOEHUE, CBOMCTBA U3yUECHHBIX KOHTPOJTb
GhyHKIMA.
97 [ToBTOpeHME, 0000IIEHNE U 33 "Henensa Maremarngyeckuit
cucremaTtusanus 3HaHuil. OyHkuuu: JOUKTaHT




IIOCTPOEHHUE, CBOMCTBA U3yUYECHHBIX
byHKIMIA.

[ToBTOpeHue, 0600mEeHNE U

gg |CHCTEMATH3aLMs 3HaHUW. OyHKIUHU: | [IuceMenHbI
ITIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX KOHTpPOJIb
(GYHKIMH.
[ToBTOpeHuEe, 06001ICHNE 1
CUCTEMaTHU3ALMs 3HAHUM. .

99 H . 1 YcrHbIi onpoc
I'padmueckoe pemieHne ypaBHEeHUH 1
UX CUCTEM.
[ToBTOpeHue, 0600IIEeHNE U 34 genens

100 |cHcTeMaTH3aLMS 3HAHUU. 1 ITucemeHHbIN
I'paduueckoe permenne ypaBHEHUN U KOHTPOJIb
UX CUCTEM.
[ToBTOpeHUEe, 0600IICHNE 1

101 cucTeMaTu3alus 3HaHuH. 1 Ompoc;
I'paduueckoe penieHne ypaBHeHUN U TECTUPOBAHUE
UX CUCTEM.
O060061eHre U cucTeMaTHu3alus .

102 Hl H 1 YcrHbIi onpoc

3HAHUN.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




YUYEBHO-METOJANYECKOE OBECIHHEYUEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JJIAA
YUYEHHUKA
7 kiacc
1. Anrebpa. 7 xjacc: ydeOHWK Il ydammxcs 001Ieo0pa3oBaTEIbHBIX
yupexnenuit / FO.H. MakapeueB, H.I'. Munmiok, K.M. Hemxos. - M.:
[Tpocsemenune, 2023.

8 kiacce
1. Anrebpa. 8 xjmacc: ydeOHWK Il ydYammxcs 001Ieo0pa3oBaTEIbHBIX
yupexaenuit / FO.H. MakaperaeB, H.I'. Mwunmiok, K.M. Hemkor. - M.:
[Tpocsemenne, 2023.

9 kJiacc
1. Anrebpa. 9 kimacc: ydyeOHHMK ISl ydalIuxcs 00I1eo0pa3oBaTeIbHbIX
yupexnaennit / FO.H. MakapeiueB, H.I. Munaiok, K.M. Hemxos. - M.:
[IpocBemienue, 2023.

METOANYECKHUE MATEPHUAJIBI JISA YYUTEJIA

7 kJj1ace
1. Anrebpa. 7 xjacc: ydeOHWK Il ydYalmxcs 0O01Ieo0pa3oBaTEIbHBIX
yupexnenuit / FO.H. MakapeueB, H.I'. Munmiok, K.M. Hemxos. - M.:
[Tpocsemenne, 2023.
2. Jlumakthueckue wmaTepuaibl 1o anredpe, 7 KIacc: K Y4YEOHHKY
FO.H.MaxkapsiueB u ap»Anrebpa.7 kmacc/JI.M.3BaBuy,H.B. [IpsikonoBa-M.:
Ox3amen, 2013.
3. «DenepanbHBIN TOCYIapCTBEHHBINH 00pa30BaTEIbHBIN CTAaHAAPT OCHOBHOTO
oOmero  oOpa3oBaHUs»  YTBEpKIAEHHBIM  mpukazom  MuHucTepcTBa
npocsenieHust Poccun ot 31.05.2021 Neo 287.
4. ®enepanbHas pabouas IMporpamMmMa OCHOBHOIO 00IIero o0pa3oBaHUs
MatemaTuka (0a30BBIM ypoBeHb) Il 5-9 KiaccoB 00I1e00pa30oBaTEIbHBIX
OpraHU3aIuu.

8 kiacc
1. AnreOpa. 8 xjmacc: ydeOHWK Il ydammxcs 001Ieo0pa3oBaTEIbHBIX
yupexnaenuit / FO.H. MakapeueB, H.I'. Munmiok, K.M. Hemxos. - M.:
ITpocsemenne, 2023.
2. Jlupaktudeckue MaTepuaibl 1o anredpe, 8kiacc: K - Y4eOHHKY
FO.H.MaxkapsiueB u np» Anrebpa.8 xiacc/JI.W.3BaBuu,H.B. [IpsikonoBa-M.:
Dx3ameH, 2014.
3. «DenepanbHBIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTAaHAAPT OCHOBHOTO
oOmero  oOpa3oBaHUs»  YTBEpXKIAEHHBIM  mpukazoM  MuHucTEepcTBa
npocsenieHust Poccun ot 31.05.2021 Neo 287.



4. OenpepanpbHas pabodas mporpaMMa OCHOBHOTO 0O0IIero oOpa3oBaHUSA
MatemaTuka (0a30BBIM ypOBeHb) Il 5-9 KiaccoB 00Ie00pa30oBaTEIbHBIX
OpraHU3aIuu.

9 kJiacc
1. Anrebpa. 9 xmacc: ydeOHWK JyUIsl ydYammxcs 0O01Ieo0pa3oBaTEIbHBIX
yupexnenuit / FO.H. MakapeueB, H.I'. Munmiok, K.M. Hemxos. - M.:
[Tpocsemenne, 2023.
2. Jlumakthueckue wmaTepuaibl 1o anredpe, 9 kmacc: K - y4eOHHKY
FO.H.MaxkapsiueB u np» Anredpa.9 xnacc/JI.W.3BaBuu,H.B. [IpsikonoBa-M.:
Dx3ameH, 2014.
3. «DenepanbHBIA TOCYAAPCTBEHHBI 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO
obOmero  oOpa3oBaHWsA»  YTBEPXKIEHHBIM  TpUKa3oM  MUHHUCTEpCTBA
npocsenieHust Poccun ot 31.05.2021 Neo 287.
4. OenepanpbHas pabodas mporpaMMa OCHOBHOTO 0OIIero oOpa3oBaHUSA
MatemaTuka (0a30BBIM ypoBeHb) Il 5-9 KiaccoB 00I1e00pa30BaTEIbHBIX
OpraHU3aIuu.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHBI U PECYPCBHI CETH
NHTEPHET

7 Kkiacc

1.POUlIhttps://resh.edu.ru/

2.06pazoBarenpHas iargopma LECTAhttps://lecta.rosuchebnik.ru/
3.Learningapps https://learningapps.org/

4.Bcepoccuiickas accoryanus yuyuTeaein MareMaTuky. https://raum.math.ru/

5. ¥Ypoku Maremartuku https://urokimatematiki.ru/biblioteka/type/11

6. UatepHetypok https://interneturok.ru/

7. bank 3ananuii o QyHKIIMOHAIBHON IPaMOTHOCTH
http://skiv.instrao.ru/bank-zadaniy/

8. http://moodle.kras-do.ru/course/view.php?1d=29

9. @enepasbHBIN TOCYAPCTBEHHBIN 00pa30BaTEIbHBIA CTaHAAPT  (OHUIIHATBHBIN
caifit) http://standart.edu.ru/

8 kirace

1. POUI https://resh.edu.ru/

2. O6pazoBarensHas mnatdpopma LECTAhttps://lecta.rosuchebnik.ru/

3. Learningapps https://learningapps.org/

4. Beepoccuiickas acconuans yuutesiaei maremaTuku.https://raum.math.ru/
5. ¥Ypoku Maremartuku https://urokimatematiki.ru/biblioteka/type/11

6. UatepHeTypok https://interneturok.ru/

7. bank 3ananuii o QyHKIIMOHATBHON IPaMOTHOCTH
http://skiv.instrao.ru/bank-zadaniy/

8. http://moodle.kras-do.ru/course/view.php?1d=29




9. ®denepanbHBI TOCYIAPCTBEHHBIN 00pa3oBaTeIbHbIN CTaHIAPT (OpUIIHATIbHBIN
caiir) http://standart.edu.ru/

9 kJiacc

1. POIII https://resh.edu.ru/

2. O6pazosarensHas mnatdpopma LECTAhttps://lecta.rosuchebnik.ru/

3. Learningapps https://learningapps.org/

4. Becepoccuiickas acconualiys yuureneil MmareMatuku.https://raum.math.ru/
5. ¥Ypoku Matematuku https://urokimatematiki.ru/biblioteka/type/11

6. UnTepuetypoxk https://interneturok.ru/

7. bank 3ananuii o QyHKIIMOHATIBHONW IPaMOTHOCTH
http://skiv.instrao.ru/bank-zadaniy/

8. http://moodle.kras-do.ru/course/view.php?id=29

9. ®denepanbHBIl TOCYIAPCTBEHHBIN 00pa3oBaTeIbHBIN CTaHAAPT (OpUIIHATIbHBIN
caiit) http://standart.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIbBHOI'O ITPOLIECCA YYEBHOE OBOPYJ1OBAHUE
PaGouee / yueOHOE MeCcTO 00YUAIOIIETOCs CO3/IaHO C YUYE€TOM €r0 WHANBUAYATbHbBIX
BO3MOXKHOCTEH M 0COOBIX OOpa3oBaTenbHBIX NoTpeOHOCTel. [lpm opranmzanuu
y4eOHOTO MeCTa YUYUTHIBAIOTCS BO3MOXKHOCTH M OCOOEHHOCTH MOTOPHKH,
BOCTIPHSITHSI, BHUMAHUS, ITAMSATH pPeOCHKA.

Pabouas cranuusa Apple Mac mini

MonuTop 19" ViewSonic

Knasuarypa USB Apple Keyboard
Mpsis USB Logitech

Haymanku

Muxkpodon

Axyctuuaeckas cuctema 25 W Logitech

Be6-kamepa
Cxkanep A4

[IpunTep na3epHbIi, YepHO-OETBII

Muxkpockomn rudposoit Digital Blue QXS.

Kommiexkt nudpoBoro yuebHoro obopynoBaHus AJsi MPOBEACHUA (PU3NUECKUX UCIBITAHUNA H
(bU3HOTOTHYECKUX HAOMIOAEHUN B JOMAIIHUX YCJIOBHsIX (maTumk aesixanus DTO037, matamx
qacToThl cokpamienus cepana DT155A, peructparop nanusix Fourier Systems Inc.-USBLink,
natyuk Temmneparypsl Fourier Systems -DT029, natank pH-metp DT017(c anextpomom DTO18),
natyuk ocBemeHHocTd DT009-4, natumk Bnaxknoctu DTO14, natumk paccrosuuss DT020-1,
natyuk gasiaeHus DTO15-1).

®oroanmnapat Canon PowerShot A3100IS +Kapra namsitu SD Transcend




KnaBuarypa ¢ Gonpimmmu kHomkamMu BNC Distribution — Clevy Keyboard u pa3nensromeit
KJIQaBUIIU HAKJIAIKOU

Kommnsrotepnsiit posiep

Ha6op IBETHBIX BBIHOCHBIX KOMIIBIOTCPHBIX KHOIIOK MaJIbIX

BbIHOCHAsI KOMITBIOTEpHAs KHOIIKA CPEHSSA

CereBoit punbTp-yamuautens SVEN Optima 5 m




