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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISIETCS OJHMM U3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa 00ECTIEUNBACT U3YUCHHE APYTUX TUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK M TyMAaHUTAPHOTO IIMKJIOB, €& OCBOGHHE HEOOXOIUMO IS
MPOJI0JKEHUs 00pa30BaHMs U B TIOBCEAHEBHOM u3HU. Pa3BuTne y oOydaronmxcs
HAyYHBIX TMPEACTABICHUA O TIPOUCXOXKJIEHUU M CYIIHOCTH ainreOpandeckux
abcTpakiuii, criocode OTpa)keHUsi MAaTEMAaTUYECKON HAYKOM SIBIIGHUN U MPOIIECCOB B
npupojie W OOIIeCTBE, POJIM MATEeMAaTUYECKOTO MOJEITUPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTUKE CIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHUS
U KayeCTB MBIIUICHHS, HEOOXOIMMBIX Ul aJlalTallii B COBPEMEHHOM LM (POBOM
obmectBe. M3yueHue anreOpel oOecrieuMBAET pa3BUTHE YMEHHsS HaOJIOJaTh,
CpaBHHMBaTh, HAaXOJUTh 3aKOHOMEPHOCTH, TpPEeOyeT KPUTUYHOCTH MBINIICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICWCTBUS UM BBIBOJBI,
dbopmynupoBaTh yTBepKaeHUsI. OcBOeHUE Kypca anreOpbl 00ecrieynBaeT pa3BUTHE
JIOTUYECKOIO MBIIUICHUSI OOYyYarolMXCS: OHU HCHOJB3YIOT JEAYKTUBHbIE U
UHAYKTUBHBIE PacCyXJAeHHs, 0000LIeHNEe U KOHKPETU3allK0, abCcTparupoBaHue U
ananoruto. OOydeHue  anreOpe  mpearnoiaracT  3HAYUTENBHBIM  00BEM
CaMOCTOSITENIHOM  JICSITENIBHOCTH  O0YYaloIIUXCsl, MOITOMY CaMOCTOSITEIIBHOE
pelleHue 3aa4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO MPUHLIKIIA O0yUeHUsI.

B cTpykType nporpammsel yueOHOTro Kypcea «Anredpa» AJii OCHOBHOTO 00ILEro
0o0pa30BaHMsI OCHOBHOE MECTO 3aHMMAIOT COIEPKATEIbHO-METOANYECKUE JTUHUU:
«Yncna W BBIYUCICHUA», «AnreOpandeckue BBIpAXCHHs», «YpPaBHEHUA W
HEpaBEHCTBa», « DyHKIMNY. Kaxkaas u3 3Tux coaepKaTeibHO-METOIMUYECKUX JIMHUN
pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUEHHUS Kypca, B3aUMOCHCTBYS C IpyTUMU
ero JUHUSIMH. B xone m3ydeHuss yuyeOHOro Kypca oOydaroluMCs MPUXOAUTCA
JIOTHYECKH PacCy AaTh, UCIOIB30BaTh TEOPETHUKO ~-MHOXKECTBEHHBIH SI3bIK. B cBsi3n
C 3TUM B MpOrpamMMmy y4eOHOTro Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEICTaBICHHBIE BO BCEX OCHOBHBIX pas3Jeliax MaTeMaTHUeCKOTro
oOpa3oBaHMsI M  CHOCOOCTBYIOUIME  OBJIAJICHHIO  OOy4YalOIIMMHUCA  OCHOB
YHHUBEpPCAJIbHOTO MaTeMaTH4ecKoro s3bika. CopepkKaTenbHOM U CTPYKTYPHOM
OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay SBISIETCS €ro WHTErpUpPOBAHHBIM
Xapakrep.

Conmepxxanne nuHHUM «Yucaa ¥ BBIYUCICHUS» CIY)KUT OCHOBOM st
JaNbHENIIer0 U3y4YeHUsT MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Y OOYyYaroIIMXCs
JIOTHYECKOTO MBIIIICHHs], (POPMHUPOBAHUIO YMEHHUS IOJIb30BAThCA aIrOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX /JIs TOBCETHEBHOMN
KU3HU. Pa3BuTHE MOHSATHS O YMCIIe HA YPOBHE OCHOBHOIO 0OIIEero oOpa3oBaHUS
CBSI3aHO C PallMOHAJILHBIMU U UPPAIlMOHATBHBIMU YHCIaMH, (POPMHUPOBAHHEM



MPEACTABICHUMN O IeWUCTBUTEIILHOM YHCIIE. 3aBEpPIlIEHUE OCBOCHUS YUCIOBOU JTMHUU
OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHHUIO.

ConepkaHue ABYX alreOpanuecKux JIMHUM - « AreOpandeckue BhIPAKCHUS
U «YpaBHEHHUS U HEPABEHCTBa» CHOCOOCTBYET (HOPMUPOBAHHIO Y OOYUArOMIMXCS
MaTEeMaTHYECKOTo amrmapaTra, HEeOOXOAMMOTO HJisi pEelIeHHUs 3aJad MaTeMaTHKH,
CMEXHBIX IPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 337a4. Ha ypoBHE OCHOBHOTO
oOmiero obpazoBaHusi y4eOHbIH MaTepuan TPYNIUPYETCS BOKPYT pPallMOHAIbHBIX
BEIpOKECHHUA. AJreOpa MEeMOHCTPUPYET 3HAUYCHHWE MATEMAaTHKW KakK sI3bIKa IS
MOCTPOCHHUS MATEMAaTHIECKIX MOJIEIICH, OTIMCaHUs MMPOLIECCOB U SBJICHUH PEabHOTO
mupa. B 3amaum oOydeHus: anreOpe BXOISAT TakXKe JajlbHEWIIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAUMOT0, B YACTHOCTH, JIJIi OCBOCHHUSI Kypca
uHQOpMATUKHA, W  OBJAJICHUE HaBbIKAMU  JCAYKTUBHBIX  PACCYXKICHUM.
[IpeoOpazoBaHre CHUMBOJIBHBIX (OPM CHOCOOCTBYET Pa3BUTHIO BOOOPAKEHMS,
CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Coneprkanve (GyHKIIMOHATBLHO-TpaUUYECKON JIMHUMA HALIEJICHO Ha MOJIyYeHHE
OOy4JarOIIMMUCS 3HAHUHM 0 PYHKIMAX KaK BayKHEUIIEH MaTeMaTH4eCKOU MOJIEIH JIs
OMHKCaHUsl U HMCCIEIOBAHUSA Pa3HOOOPA3HBIX MPOIIECCOB U SIBICHUN B MPHUPOJAE U
oOmecTBe. M3yuenne marepuana cnocoOCTBYET Pa3BUTHIO Y 00yYaIOLIUXCSl YMEHHUS
WCIIOJIB30BaTh PA3jIMYHBIC BBIPA3UTEIBHBIC CPEACTBA SA3bIKA MAaTEMaTUKA —
CJIOBECHBIE, CHMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opmMupoBaHHe
MPEICTABICHUM O POJIM MAaTEeMAaTHKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo ydeOHOMY IUIaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIH Kypc
«AnrebOpa», KOTOPBIM BKIIOYACT CIEAYIOIINE OCHOBHBIC pa3eibl COACPIKAHMS:
«Uucna wu BBIUKCICHUN», «ANreOpandeckue BBIPAKEHUS», «YpPaBHEHUS W
HEpaBEHCTBA», « DYHKIIHI.

Ha usyuenune yueOHoro kypca «Anredpa» orBogutcst 306 yacoB: B 7 kiacce -
102 gaca (3 gaca B Henento), B 8 kiacce - 102 yaca (3 gaca B Henento), B 9 kiacce -
102 gaca (3 yaca B HEZIEJIIO).



COJEPKXAHUE OBYUYEHUA

7 KJIACC

Yuciaa v BBIYMCICHUA

Jlpobu OOBIKHOBEHHBIE W JECATHUYHBIC, TIEPEXO] OT OJHON (PopMBI 3amucH
npobeit k apyroil. [loHsiTME palMOHAIBHOTO 4YHCIA, 3aluCh, CpPaBHEHUE,
YHOpSAJOYMBAHUE  PAIIMOHANBHBIX  4Yucel. ApudMeThyecKue JIeUCTBUS  C
palMOHAIBHBIMYM 4YUCIaMU. PellleHne 3a7a4 W3 pealbHOW NMPAKTHKHA HA YacTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM [OKa3aTeJeM: OIpeleieHue, MpeoOpa3oBaHue
BBIPOKEHHUII Ha OCHOBE ONpPENENeHus, 3auch 0oybmx yncen. [IporeHTsl, 3anuch
IPOLEHTOB B BUJE ApoOU U JpoOU B BUJE NPOLEHTOB. TpH OCHOBHBIE 3a/aydl Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEaIbHON IIPAKTUKHU.

[IpumMeHeHnEe TPU3HAKOB  JECIMMOCTH, PA3J0KEHUE HA  MHOXKHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBuUCMMOCTH, B TOM 4Mcle MpsMas U oOparHas
IIPONIOPLIMOHAIIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[IepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C MEpeMEHHOM. JlomycTrmble
3Ha4YeHUA nepeMeHHbIX. [IpencraBnenue 3aBUCUMOCTH MEXy BEJIMYNHAMU B BUJIE
dbopmybl. Berancnenus no hopmynam. [IpeodbpasoBanne OyKBEHHBIX BBIPAKCHHI,
TOKJECTBEHHO paBHbIE BBIPAXEHUS, NpaBwia MpeoOpa3oBaHUs CyMM U
MIPOU3BEJEHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHowiensl 1 MHOrowieHsl. CreneHp MHOrOwieHa. ClOKE€HHE, BBIYUTAHHUE,
YMHO@XEHHE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOIO YMHOKEHHM: KBapaT CyMMBI
1 KBagpat pazHoctu. Popmyiia pa3HOCTH KBaApaToB. PasiioxkeHne MHOTOWIEHOB Ha
MHOKHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHUS, IpaBUjia IpPeoOpa3OBaHUs YpaBHEHMUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHME C OJHOW NEPEMEHHOW, YMCIO KOpPHEN JIMHEHHOTO
YPaBHEHMS, PEIICHHE JTUHEUHBIX YpaBHEHNN. COCTaBIEHNE YPABHEHUH 10 YCIIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 € MOMOUIBI0 YPABHEHUM.

JluneitHoe ypaBHEHHE C IByMsI IEpeMEHHBIMH U ero rpaduk. Cucrema aByX
JUHEWHBIX YPAaBHEHUM C JBYMs II€pEMEHHBbIMM. PelieHue cucrem ypaBHEHUHN
croco6om nojctaHoBKU. [IpuMepsl pereHns: TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM
YPaBHCHUU.

DyHKIMHA



Koopaunara Touku Ha npsimoid. UuciioBele mpoMexyTku. PacctosiHue Mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cuctema koopaunat, ocu OX u Oy. Abcuucca u opauHaTa
TOYKH Ha KOOPJAUHATHOM IiockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX GopMyTIaMHu.
Urenue rpadukoB peanbHbIX 3aBucuMoctell. [lonstue dpynkuuu. I'padpux pyHkumu.
CpoiictBa ¢yHkuumid. Jlunerinas gyukuus, e€ rpaduk. ['paduk yskiuum y = |X|.
['padmyeckoe pelieHue JIMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUIA.

8 KJIACC

Yucsia ¥ BbIYMCICHUS

KBagpatHbeiii kopeHb u3 uuncina. [lonsTtue 00 HppalMOHAILHOM YHCIIE.
JlecsiTuuHble IPUOIMKEHUSI UppallMOHANIBHBIX yuces. CBOWCTBa apu(PMETHUECKUX
KBaJIpaTHBIX KOpPHEW M UX IMPUMEHEHHUE K IPEeoOpa30BaHUIO0 YUCIOBBIX BbIPAKEHUH
Y BBIYHCIICHUAM. [IeiCTBUTEIBHBIE YHCIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM 1 €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaXeHUSIAJIredpandyeckne BbIPaKeHHUs

KBazpaTHbIi TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIN.

Anrebpandeckast ApoOb. OCHOBHOE CBOWCTBO aireOpanyecko apoowu.
CrnoxeHue, BBIYMTAHME, YMHOXEHHE, [€JI€HHE anreOpandyeckux Jpooeil.
ParnmonanpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBaapatHoe ypaBHeHue, popMyiia KOpHEH KBapaTHOTO ypaBHeHUs. Teopema
Buera. Pemenne ypaBHEHMH, CBOIAIIMXCSA K JIMHEMHBIM W KBAJPaTHBIM.
[Ipocreiime qpoOHO-palMOHAIbHBIE YPABHEHMUS.

['padrueckas uHTEpOpETALMS YPAaBHEHUN C JABYMSI IEPEMEHHBIMU U CHCTEM
JVHEMHBIX YPAaBHEHHUM C JABYMsI INEpEeMEHHBIMU. lIpumepsl pemieHus cucrem
HEJIMHENHBIX YPABHEHU C IBYMs IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA M UX CBOWCTBA. HepaBeHCTBO € OJIHOW MEPEMEHHOM.
PaBHOCWJIBHOCTh HEpPABEHCTB. JIMHEWHBICE HEPABEHCTBA C OJHOU NIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue pynkuuu. O6macTh ONpeeIeHUs U MHOKECTBO 3HAUEHU (PYHKIUU.
CriocoOsbI 3amanus QyHKITHIA.

I'paduk Qynkuuu. Ytenue cBoiicTB ¢yHKiuu mo e€ rpaduxy. [Ipumepsr
rpadukoB QPyHKININA, OTPaXKAIOIIUX PEATbHbBIE MPOIIECCHI.

OyHKINM, ONUCHIBAIONIME TMPSAMYID H OOpaTHYH MPONOPIMOHATIHHBIE
3aBHCHUMOCTH, X rpaduku. Oyukuun Y = X2, y = X3, y = "X, y=\X\. I'paduueckoe



pelieHue ypaBHEHHUN U CUCTEM YpaBHEHUM.
9 KJIACC

Yuciaa v BBIYMCICHUA

PannonanbpHble ynciaa, UppallMOHANIbHBIEC YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE TpoOU. MHOXKECTBO NEHCTBUTEIBHBIX YUCEN, JEUCTBUTEIbHBIE YHCIIA
Kak O€CKOHEYHBIE JeCATUYHbIC 1poOu. B3aMHO 0JIHO3HAYHOE COOTBETCTBUE MEKTY
MHOKECTBOM JIEVCTBUTEIbHBIX YUCEN U KOOPJAUHATHOU MPSAMOM.

CpaBHeHHE JCUCTBUTEIBHBIX 4YHMCEN, apudmernyeckue JEHCTBUS €
JEUCTBUTEILHBIMYA YU CIIAMH.

Pa3mepbl OOBEKTOB OKpPYKAIOUIETO MHpPA, JJIUTENBHOCTh MPOLECCOB B
OKPY’KaIOIIEM MHUpE.

[TpuOnmx€HHOE 3HAUYEHNE BEIUYMUHBI, TOYHOCTh NpuOimxeHus. OkpyrieHue
yucen. [[puknaka u oneHka pe3ysibTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIMXCS K JJUHEUHBIM.

KBagpatHoe ypaBHeHHe. Penienue ypaBHEHUN, CBOISAIIMXCSA K KBaJgpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEU U YETBEPTOMN
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenne apoOHO-pallMOHAIBHBIX ypaBHEHUH. PelnieHue TEKCTOBBIX 3a]ay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ JByMsI NEpPEMEHHbIMU M ero rpaduk. Pemenue cucrem aByX
JIMHEWHBIX YPAaBHEHUH C IBYMS MIEPEMEHHBIMU. Penienne cucTteM IByX ypaBHEHUH,
OJIHO M3 KOTOPHIX JIMHEWHOEe, a JApyroe - BTOpod cremneHu. ['paduueckas
VMHTEPIPETALNS CUCTEMbI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEWHBIX HEPABEHCTB C OJAHOM IEpeMEHHOW. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OXHOM mniepeMeHHOW. KBagpaTHble HEpaBEeHCTBA.
I'padmyeckas wuHTEpHpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBagparnunas ¢yukums, e€ rpaduk u cpoiictBa. [lapabosia, KOOpaWHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MTAPaAOOJIBI.

I'paduku ynkmmid: Y = kX, y = kx + b,y = k/IX, y =x3,y =X,y = |X| , m ux
CBONCTBA.

YucnoBele  MOCIENOBATENBHOCTUYMCIOBBIE  MOCJEI0BATEIBHOCTH M
Iporpeccuu

[loHnaTrie 4YMCIOBON MOCIEAOBATEIBHOCTU. 3aJaHUE TOCIIEI0BATEIIbHOCTH
pPEKyppeHTHOI (popMmyIoit u (GopMyIoit N-To diieHa.



Apudmerrueckass U reomerpuueckas mnporpeccur. @opmysibl N-TO 4lieHa
apru(PpMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne YJIeHOB apu(PMETHUUECKONM U TEOMETPUYECKOM IPOTpPecCHid
TOYKAMHM Ha KOOPJIWHATHOW IIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHUIHUAJIBHBIA POCT.
CnosxHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUAA IIPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE Ppe3yabTaTbl OCBOCHMS INpPOTrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepU3yIOTCs:

1) maTpuoTHYecKoe BOCIINTAHHUE:

IPOSIBJICHUEM HHTEpeca K IMPONUIOMY M  HACTOAIIEMY POCCUHMCKOU
MaTEMAaTUKH, IEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSAM POCCUMCKUX MaTEMAaTHKOB
U POCCUNCKOW MaTeMaTHYECKOW IIKOJBI, K MCIIOIB30BAHMIO 3TUX JOCTHKECHUN B
OpYrUX HayKax U NPUKIAIHBIX cepax;

2) rpa’kIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHHUIO O0S3aHHOCTEN IpaKAaHWHA U Peau3allii €ro
OpaB, TMpPEACTAaBIEHUEM O MaTEeMaTHUYECKUX OCHOBaX (PYHKIIMOHHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHHUM, MPOLEAYp TpakJaHCKOTOo oO0IiecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K 00CYKIEHUIO STUYECKUX MPOOJIEM, CBA3aHHBIX C
MPaKTUYECKUM TPUMEHEHUEM JOCTHKEHUW HAayKH, OCO3HAaHMEM BaXXHOCTH
MOPAJILHO-3THYECKHUX ITPUHLUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TpyoBoOe BOCIMTAHUE:

YCTAaHOBKOM HAa AaKTMBHOE Yy4yacTHE€ B PEIICHHH MPAKTHUYECKUX 3a/a4y
MaTeMaTUYeCKOW HAMpPaBIEHHOCTH, OCO3HAHMEM BAXXHOCTU MATEMaTHYECKOTO
o0pa3oBaHMsI Ha MPOTSHXKEHUU BCEH KU3HU ISl YCHEIIHOW Mpo¢ecCHOHANbHOU
JESTeIbBHOCTU U Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HaHHBIM BBIOOPOM U
HOCTPOEHUEM WHIUBUAYAIbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETHYECKOMY  BOCHPHITHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUH, pPacCyXIEHUH, YMEHHUIO BUIETDH
MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOIO MO3HAHUSI:

OpUEHTallMed B JACSATENIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS UYEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHMMAaHHEM MaTeMaTHMYECKOM HayKh Kak cdepbl yeloBedecKon
NEeSATEIbHOCTH, JTANOB €€ pa3BUTUS U 3HAYMMOCTHU JJIsi PA3BUTHUS LMBHIM3AINH,
OBJIAJICHAEM S3BIKOM MAaTEMAaTHKH U MaTEMaTUYECKOM KyJIbTypOH KaK CpPEeICTBOM
NO3HAHUSA MHUpPA, OBJIAJEHUEM IMPOCTEHIIMMHU HAaBBIKAMHU HCCIEA0BATEIBCKOU
NEeSATENbHOCTH;

6) ¢pusuueckoe BocnuTaHue, (GOpPMUpPOBaAHHE KYJBTYPbI 310POBbS U



3MOLMOHAJIBHOIO 0JIAT OOy M :

TOTOBHOCTBIO TMPHUMEHSATh MaTEMAaTUYECKUE 3HAHWS B HWHTEPECax CBOETO
30pOBbsl, BEIEHUS  3J0poBOoro oOpa3a KWU3HM  (340pOBOE  IUTAaHHE,
cOAMaHCUPOBAHHBIA PEXHUM 3aHATHM M OTAbIXa, perynspHas (¢uznueckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HAaBbIKA pediiekcru, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4eioBeKa;

7) PKOJIOTHYECKOe BOCIIMTAHHUE:

OpUEHTAalMEl Ha MPUMEHEHNE MaTEMAaTUYECKUX 3HAHUN JIUIS pEeLICHUs 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPY>KaroUIEH Cpebl, IUNIAHUPOBAHUS IMOCTYNKOB U OLEHKU
UX BO3MOKHBIX HOCJIEICTBUN ISl OKPY’KaIOLEH Cpe/ibl, OCO3HAHUEM TJ1I00aIbHOrO
XapakTepa 3KOJOTHYECKHUX IPoOJIeM U IMyTeH X pelieHMs;

8) amanTanusi K H3MEHSIOIUMCS] YCJIOBHSIM CONHMAJIBLHOI W NMPUPOTHON
cpeabl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIOBUSAX HEONPENENEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOE€W KOMIIETEHTHOCTH 4€pe3 NMPAKTHYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCS Y IPYTHUX JIOEH, NpuoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETEHLIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMHPOBAHMM HOBBIX 3HAHHMI, B TOM YHUCIE
(GbopMynHpOBaTh UAECH, TOHATHUS, TUTIOTE3bI 00 0OBEKTAX U SABJICHUIX, B TOM YHCIIE
paHee HEHM3BECTHBIX, OCO3HaBaTh Je(DUUUTHI COOCTBEHHBIX 3HAaHUH U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBAaThb  CTPECCOBYID  CHUTyallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TpeOYyIOLIUMH KOHTPMEp, KOPPEKTUPOBATH
NpPUHUMAaeMble pElIeHUusT U JeWUCTBUSA, (OPMYJIUPOBATh U OLIEHUBATh PHUCKU H
HocneACTBUs, (POPMUPOBATH OIIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHBbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

. BBIABJISATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEeMaTHYCCKUX
00BEKTOB, TIOHSTHH, OTHONICHUH MEXKIy IOHATUIMH, (HOPMYIUPOBATH
OmpenecHUs]  TOHSITHH, YCTAaHABIMBATh  CYIICCTBEHHBIH  TPH3HAK
Kinaccu(ukanyuyu, OCHOBAHWS I OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOJIUMOTO aHAJIN3a;

« BOCHpHWHHMATh, (opMymupoBaTh ©  MPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpUIATEIbHBIC, €AUHUYHBIC, YacCTHbIE W oOIIue,
YCIIOBHBIC;

+  BBIABJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3H U IPOTHBOPEUMS
B (pakTax, MaHHBIX, HAOMIOACHUSX W YTBEPKACHUIX, MIPEAJiaraTh KPUTEPHUH



JUTSI BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JieNaTh BBIBOABl C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIIOUEHUN 110 aHAJIOTHH;

pa3ouparh 10Ka3aTelbCTBA MAaTEeMAaTHYECKUX YTBEPKIACHUU (NIpsSIMbIE U OT
MPOTUBHOI0), MPOBOJUTH CAaMOCTOSITEILHO HECIOXXHBIE J0Ka3aTeIbCTBA
MaTeMaTU4YeCKuX (PaKTOB, BBICTPAMBATh APrYMEHTAIMIO, MPUBOAUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMPATh CHOCOO pemeHrus y4eOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUSA, BHIOWpPATh HaWOOJee TOMXOMAMUNA C YIETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrle ucciieqoBareLCKHe 1eiCTBUSA:

UCIIOJIb30BaTh BOIPOCHI KAaK HCCJIEAOBATEIbCKUI WHCTPYMEHT IO3HAHMUS,
(opMynHpOBaTh BOMPOCHL, (UKCUPYIOIIHE MPOTUBOPEUYUE, MpoOIeMy,
CaMOCTOSITENIbHO ~ YCTaHaBIMBATh MCKOMOE M JaHHOe, (OpMHpPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULUIO, MHEHHUE;

IPOBOJUTH TI0 CaMOCTOSITEIBHO COCTABJICHHOMY IUIAaHY HECJIOXHBIN
AKCIIEPUMEHT, HEOOJIBIIOE UCCIEIOBAHUE IO YCTAHOBIECHUIO OCOOEHHOCTEH
MaTeMaTU4YECKOro 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKIY COOOI;
CaMOCTOSITeNIbHO (HOpMYJIHpOBaTh 000OIIEHNS U BBIBOJBI MO pe3ysibTaTaM
NpOBEAEHHOTO HAOIOJCHUS, HCCIIEeIOBaHUs, OLEHUBATh JIOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOXHOE pAa3BUTHE IMPOIECCa, a TaKXKe BBIIBUTATH
MPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanueii:

BBISIBIISITh  HEIOCTATOYHOCTh W HM30BITOYHOCTH HMHGOpPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl PEIICHHUS 3a]1a4H;

BBIOMpaTh, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATh UM HHTEPIPETUPOBATH
uH(OpMAIINIO Pa3IMUHBIX BUOB U (DOPM TIPECTABIICHHUS;

BBIOMpATh (opMy TIpeAcCTaBieHHs HHPOPMAIUM U WILIIOCTPUPOBATH
peraemMbie  3aladyd  CXeMaMH, JuarpaMMaM#, WHOM Tpapukold U HX
KOMOMHAIIUSIMU;

OIICHMBATh HAJIEKHOCTh HWHOOPMAIMU IO KPUTEPHUSAM, MPEIIOKCHHBIM
YUHUTENIEM WIH CHOPMYIUPOBAHHBIM CAMOCTOSITEIIBLHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe NeHCTBHSA:

BOCIPUHUMATH U (OPMYITUPOBATH CYXkKACHUS B COOTBETCTBUHU C YCIOBUSIMU U
LEeJIIMUA OOIIEHHUS, SICHO, TOUHO, TPAMOTHO BbIpa)kaTh CBOK TOUKY 3PEHHUS B
YCTHBIX M INHCbMEHHBIX TEKCTaX, JaBaTb IOSACHEHMS IO XOJYy PpELIEHUs
3a/1a4i, KOMMEHTHUPOBATh MOJyYE€HHbIN PE3YJIbTAT;

B X0z€ 00CYyKAEeHHUs 3a7jaBaTh BOIPOCHI 110 CYILECTBY 00CYKIaeMOil TeMBl,
poOJIEMBbl, pelIaeMOil 3aJ1auM, BbICKA3bIBaTh UAEH, HAIIEJICHHBIE HA IOUCK



pElIeHUs], COMOCTABIATH CBOU CYXKIACHUS C CYKJICHUSIMU JPYTUX YYaCTHUKOB
auanora, oOHapy»KMBaTh pa3lIMYME M CXOJCTBO MO3UIMH, B KOPPEKTHOU
dbopme GopMyIUpoBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

+  MPEACTABIIATH PE3YJIbTAThl PEIICHUS 3aa4l, SKCIIEPUMEHTA, HCCIECOBaHUS,
MPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (JOpMAT BBICTYIUICHUS C yU4ETOM 33434
IpEe3eHTAIllMU U OCOOEHHOCTEH ayAUTOPHUH;

+ TOHUMATh U MCMOJB30BATh MPEUMYIIECTBA KOMAHAHON U UHAUBUAYAJIbHOM
pabOTHI IPH PEIICHUH YICOHBIX MATEMATHICCKUX 3a71aY;

+ TMPUHUMATH 1EJIb COBMECTHOM NESITEIBHOCTH, IJIAHUPOBATH OPTraHU3AIUI0
COBMECTHOM paboThl, pacmpenensitTb BUAbI pPabOT, JOTOBapUBATHCA,
o0CyX/1aTh TPOLIECC M Pe3ysIbTaT pabOThl, 0000IATh MHEHHSI HECKOJIBKHUX
JIIOJICH;

+  y4acTBOBAaTh B IpynIoBbIX (popMax padoTsl (00CykaeHHs, 0OMEH MHEHUSIMH,
MO3TOBbI€ IITYPMbl U JAPYTUE), BBINOJIHATH CBOIO 4YacTh palbOThl U
KOOPAUHUPOBATh CBOU JAEHCTBUS C IPYTHUMU YJIE€HAMU KOMaH/Ibl, OLICHUBATh
KauyecTBO CBOEro BKJIaJa B OOMMHA MPOAYKT TO  KPUTEPHUSIM,
chopMyIMPOBaHHBIM YUYaCTHUKAMH B3aUMOJCHCTBUS.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

+  CaMOCTOSITEJIBHO COCTaBIIATH IUIaH, JITOPUTM PEIICHHs 3aJauu (WU €ro
4acTh), BBIOMpATh CHOCOO pemieHUus] ¢ YIETOM HMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBATh
BApUAHTHI pEIEHUH ¢ YYETOM HOBOM MH(OpMauu.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

+  BIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIiecca U pe3yibTaTa
pelIeHrs MaTeEMaTUYECKOM 3a/1auu;

+  TMPEIBUACTH TPYAHOCTHU, KOTOPHIE MOTYT BOSHUKHYTH MIPHU PEIICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JIEATECIIBHOCTH Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJIEHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

+  OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa JESATEILHOCTU MOCTABICHHON LIEIH U
YCJIOBUSIM, OOBSCHATh NMPUYUHBI JIOCTHIKCHHS WM HEIOCTIKCHUS IIEJIH,
HaXOJIUTh OIIUOKY, TaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 7 kiacce OOy4aromuiicss MOJIYYUT CIIEAYIOLINE
MpeIMEeTHbIC PEe3yIbTaThI:

Yucaa 1 BIYUCICHUA

BbInonHATe, coyeTas YCTHbIE M IUCBMEHHBbIE MNPUEMBI, apupmeTnyeckue
JCHCTBUS C pallMOHATBHBIMU YHCIAMH.

HaxoauTh 3HaueHUs YHUCIOBBIX BBIPAKEHUN, MPUMEHITH Pa3HOOOpa3HbIC



CrocoObI ¥ MPUEMBI BBIUMCICHUS 3HAYECHUU JAPOOHBIX BBIPAKEHHM, COAEpIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuth OT oAHON (HOPMBI 3aIUCH YMCEN K APYrou (mpeoOpa3oBHIBATH
JECITUUHYIO P00 B OOBIKHOBEHHYIO, 0OBIKHOBEHHYIO B ICCITUYHYIO, B YACTHOCTH
B O€CKOHEUHYIO ACCATUIHYIO IPOOB).

CpaBHUBATH U YNIOPSAI0YUBATH PALMOHAIIBHBIC YUCJIA.

OKpyrJsITh yncna.

BBINONHATE NPUKHUIIKY U OLEHKY pe3yJIbTaTa BBIYMCICHUH, OLICHKY 3HAYECHHM
YUCJIOBBIX BBIPAKEHUW. BBIMONMHATH AEHCTBUA CO CTENEHAMH C HaTypajJbHBIMU
NIOKAa3aTeJIIMH.

[IpuMeHATh NpU3HAKU ETUMOCTH, PA3JIOKEHUE HA MHOXKHUTENIN HATYPAIbHBIX
YHUCEl.

PemaTte npakTHKO-OPUEHTUPOBAHHBIE 3a/1a4d, CBSI3aHHBIE C OTHOILIEHHEM
BEJIMYMH, MPOMOPIUOHAIBHOCTHIO BEIUYHMH, NPOLEHTaMH, HHTEPIPETUPOBATH
pe3ynbTaThl PELICHMs 3a7ad ¢ YY4ETOM OIPAHUYEHHM, CBA3aHHBIX CO CBOMCTBaAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonb3oBath anreOpandyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUS yUeOHOT0 MaTepHaa.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKEHUM IPHU 3alaHHBIX 3HAUYECHUAX
EPEMEHHBIX.

BoInonHsaTh peoOpa3zoBaHus LEJIOT0 BHIPAXKEHUSI B MHOTOUYJIEH IPUBEACHUEM
MOJ00HBIX ClaraeMbiX, pACKPBITHEM CKOOOK.

BBINTONHATE YMHOXEHHE OJHOYIEHA HA MHOTOWIEH W MHOIOWIEHa Ha
MHOTOUJIEH, IPUMEHSTH (POPMYJIbI KBaJipaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OcCylecTBIATh PA3JI0KEHUE MHOTOYJIEHOB HAa MHOMKHTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOLIEr0 MHOXKHTEISA, TPYNIIMPOBKHU CIaraeMblX, IPUMEHEHHUS
bopMyJT COKpAIIEHHOTO YMHOKECHUS.

[TpumensTh MpeodpazoBaHUs MHOTOWICHOB AJIsl pEIICHUS Pa3JInYHbIX 337124 U3
MaTE€MaTHUKH, CMEXXHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

Hcnonb3oBaTh CBOMCTBAa CTENEHEH C HATypaJlbHBIMU TOKAa3aTeNsMU IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate sMHElHbIE ypaBHEHUS C OJHOM NEPEMEHHOM, NMPUMEHSS IPABUJIIA
repexoqa OT UCXOJHOTO YPAaBHEHHs K paBHOCHIBHOMY eMy. IIpoBepsaTs, sBiseTcs
JIX YUCJIO KOPHEM YpaBHEHHUS.

[IpumensaTy rpadguyueckre METOAbl MPU PEIICHUHN JIMHEWHBIX YPaBHEHUN U UX
CHUCTEM.

[lonGupats mnpuMepsl Map YHCEN, SBISIOMIMXCS PEUICHHEM JIUHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.



Ctpouth B KOOPJAUHATHOM IJIOCKOCTH I'paUK JIMHEHHOTO YPaBHEHHUS C ABYMSI
IEPEMEHHBIMHU, MOJIb3YSACh TPa(UKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMSL.

Pemate cucTemsbl ABYX JIMHEWHBIX YPaBHEHUI € IBYMs IEPEMEHHBIMH, B TOM
qrciie rpadudecKu.

CocraBisATh W pemaTrh JMHEWHOE YpPaBHEHHE WJIM CHUCTEMY JIMHEWHBIX
YPaBHEHHUH 110 YCJIOBHIO 3aa41, NHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y NIOJIy4YECHHBIN Pe3yJIbTaT.

DOyHKIUU

N300paxaTh Ha KOOPJAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpPJMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3alIUChIBATh YUCIIOBBIE IPOMEKYTKHU HA
aredpanvdeckoM si3bIKe.

OtrMeuaTh B KOOPIWHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpIMHATaM,
CTpOUTh rpaduku TMHENHBIX GyHKIMNA. CTpouTh rpaduk GyHKIMU Y = [X|.

OnuceiBaTh € TNOMOLIBIO (YHKUUNA HW3BECTHBIE 3aBUCHUMOCTU MEXKIY
BEJIUYMHAMHU: CKOPOCTb, BpPEMs, PACCTOSHHME, L€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOAUTENBLHOCTD, BpEMsi, 00bEM padOTHI.

Haxonuth 3HaueHre PyHKIMU N0 3HAUCHUIO €€ apryMEHTa.

[lonumate rpaduueckuili crnocod MpeAcTaBICHHs U aHaidu3a MHGOpMaIluH,
U3BJIEKATh U MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPAPUKOB peabHBIX IPOLECCOB U
3aBUCHUMOCTEMN.

K xoniy oOydenuss B 8 kjacce oOy4aromuics TOMYYUT CIETYIOIIHNE
MPEAMETHBIE PE3YJIbTATHI:

Yucia v BBIYUCICHUSA

Hcrnonbs30BaTh HadajabHBIE NPEJICTABICHUS O MHOXECTBE JI€HCTBUTENIBHBIX
qucell AJi1 CPaBHEHUsI, OKPYTJICHHUsI U BBIYMCIIEHUH, N300pakaTh JEHCTBUTENbHBIC
YyycJia TOYKaMH Ha KOOPAWHATHOM IIPSMOM.

[IpuMeHATh MOHATHE apUPMETUUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, MCHOJIb3ysS NpPH HEOOXOJUMOCTH KaJbKYJATOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAXKEHHUM, COJEp)KAUIMX KBaJpaTHbIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEM.

Hcnonb3oBarh 3amucu OOJBIIMX M MaJIbIX YKCEN C MOMOIIBIO JECITHUHBIX
npoOeii u creneHelt yucna 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHATh TMOHSATHE CTENEHW C ILEJbIM [0Ka3aTeJIeM, BBIIOJIHATh
npeoOpa30BaHus BRIPAKEHUH, COAEPKAILMX CTEIIEHH C LIETIbIM MTOKa3aTeIeM.

BBINOMHATE TOKIECTBEHHBIE IPEOOPA30BaHUs PAllMOHAIbHBIX BBIPAXKEHUN Ha
OCHOBE IPaBUJI ICUCTBUN HaJl MHOTOWIEHAMH U alnreOpanuyecKuMHU JpOOsIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUYIIEH HA MHOKUTEIIN.

[TpumensTh MpeoOpazoBaHus BHIPAXKECHUN JIJIs1 PEIICHUS PAa3UYHbIX 33724 U3
MaTE€MAaTHUKH, CMEXXHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE, KBaIpaTHbIC YPABHEHUS W PalMOHAIBHBIC ypaBHEHUS,
CBOJAILIMECS K HUM, CUCTEMBI IByX YPABHEHHU C IBYMS IIEPEMEHHBIMM.

[IpoBOAUTE MpOCTEUIINE UCCIAEAOBAHUS YPABHEHUNA M CHCTEM YPABHEHWM, B
TOM YHCJe ¢ MPUMEHEHHEM IpapuuecKux MpeAcTaBleHUN (yCTaHABIMBATh, UMEET
U YpPaBHEHHE WJIM CHCTEMAa YPABHEHUW DEIICHMs, €CIU HMEET, TO CKOJIBKO, U
nmpouee).

[lepexonuth OT clioBeCHOW (POPMYIMPOBKM 3adauu K e€ anreOpanueckoi
MOJEIM C TIOMOIIBIO COCTAaBJICHHsS YPABHECHHS WM CUCTEMBl YpPaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H IOJIyYECHHBIN PE3yIbTaT.

IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, pEIIaTh
JMHENHbIE HEPABEHCTBA C OJJHOW MEPEMEHHOM U UX CHUCTEMBI, 1aBaTh TpauUYECKyIO
WJUTIOCTPALMIO MHOXKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOYyHKIUU

[Tonumarhs ¥ UCHONB30BaTh (YHKIUOHAJIbHBIE MOHATHS U S3bIK (TEPMUHBL,
CUMBOJINYECKUE OO0O3HAUEHUS), ONPENCNATh 3HAYEHUE (PYHKIMU IO 3HAUEHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIUU N0 €€ rpauKy.

Ctpouts rpaduku 31eMeHTapHbIX (QYHKIMA BUIA:

y=k/x,y=x2,y =x3,y = |X|, y = VX, ormcbIBaTb CBOICTBA YNCIOBOIT (YHKIIHH
o e€ rpaduxy.

K koniy oOydyenus B 9 ki1acce oOydaronuics TOJYYUT CIICAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BbIYUCICHUSA

CpaBHUBATH U YNIOPSAAOYMBATH PALHOHAIBHBIE U HPPALMOHATIBHBIE YU CIIA.

BoinonuaTe apudmMernyeckue 1eHCTBUS C pallMOHAIbHBIMU YUCIAMH, COUETast
YCTHBIE W NUCBMEHHBIE NPUEMBI, BBINOJHATH BBIYHUCIEHUS C UPPALHOHAIbHBIMH
YU CJIAMHU.

HaxonauTe 3HaU€HMs CTENEHEN C LIENBIMU ITOKA3aTEISIMU U KOPHEH, BBIYNCIIATD
3HAYEHHUS YUCIIOBBIX BBIPAKEHUN.

OKpyrisTh JEUCTBUTENBHBIE YKCIIA, BBINOJIHATh NPUKUAKY pPE3yJIbTaTa
BBIUMCJICHUH, OLICHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pewiars nuHeliHbIE M KBaAPATHBIE YPABHEHUSI, yPABHEHUS, CBOISIINECS K HUM,
npocTeiiiye ApoOHO-palMOHANbHBIE YPABHEHUS.

Pemars cucrempl ABYyX JIMHEHWHBIX YPAaBHEHUN C JBYMs IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHHM, B KOTOPBIX OJJTHO YPaBHEHHUE HE SIBJICTCS JINHEHHBIM.

Pemarp TekcTOBBIE 3a7aud  anreOpaMuyeckMM CHOCOOOM C  IOMOUIbIO
COCTABJICHHsI YPABHEHUS UJI CUCTEMBI IBYX YPABHEHHUU C IBYMs IEPEMEHHBIMH.

[IpoBOaUTE MpPOCTEUIINE UCCIAEAOBAHUS YPABHEHUNA M CHCTEM YPAaBHEHMM, B
TOM YHUCJIE€ C IPUMEHEHUEM TrpadUyecKuX MpeaAcTaBlieHUui (yCTaHaBIMBATh, UMEET



1 ypaBHEHHUE WJIM CHUCTEMa ypAaBHEHUU PEIICHUSA, €CIU UMEET, TO CKOJIbKO, U
nmpouee).

Pemares nuHEWHBIC HEpaBEHCTBA, KBAJApAaTHBIC HEPABEHCTBA, H300pakaTh
pelleHUe HEPaBEHCTB HA YHUCJIOBOU MPSMOM, 3aMKMCHIBATh PEIICHHE C MOMOIIbIO
CHMBOJIOB.

PemaTek cuctemMbl IMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOUAIOIINE
KBaJpaTHOE HEPABEHCTBO, N300paKaTh PEIICHNE CUCTEMbl HEPABEHCTB HAa YUCIIOBOM
MPSIMOM, 3aITUCHIBATh PEIICHHUE C TIOMOIIBIO0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3JIMYHBIX 3a]1a4.

DOyHKUUHA

Pacno3naBath ¢yHKIMM H3y4eHHBIX BHAOB. Iloka3piBaTh CXeMaTHYCCKH

pacIioyio’KeHUEe Ha KOOPIMHATHOM IJIOCKOCTH TpaduKkoB QyHKIMH Buna: Y = KX, y =
kx + b,y =k/x,y =ax2 + bx + ¢,y = x3, y =x, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth U M300pakaTh CXEMaTHYECKU TpaUKH KBAAPATUYHBIX (YHKLIHM,
OIUCHIBATh CBOMCTBA KBAaIpaTUUHBIX (YHKIUI 10 UX rpadukam.

Pacnio3naBaTh KBaJpaTUUHYIO (YHKIHIO 1O (opMyIie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPUU.

YuciioBble MOCIEA0BATEIbHOCTH U MIPOTPeccH

Pacno3naBaTh apuMETHUECKYIO M T€OMETPUUECKYIO POTPECCUU TIPU PA3HBIX
crioco0ax 3aJjaHusl.

BbINONMHATE  BBIYMCIIEHUST C  UCHOJB30BaHUMEM (OpMyd n-ro wieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI NIEPBBIX N UJICHOB.

N300paxkaTh 4eHbl OCIEI0BATETLHOCTH TOYKAMU Ha KOOPIMHATHON

IIJIOCKOCTH.
Pemiate 3aJadr, CBsA3aHHBIC C YHCIOBBIMU ITOCICOOBATCIBHOCTAMH, B TOM

YHUCIe 3a7a9d U3 PEATbHOM XKU3HU (C MCIOJIb30BAaHUEM KaJIbKYJISATOPA, IU(PPOBHIX
TEXHOJIOTUH).



TEMATHYECKOE ITNTAHUPOBAHHUE
7 KIIACC

KoauvecTBo 9acoB DJIeKTPOHHbBIE
(uudpossbie)
HaumeHoBaHue pa3iesioB H TeM
Ne i/ Kourpoabusie | IpakTuyeckme | 00pa3oBaTebHbIe
MPOrpaMMblI Bceero
padoThI padoTbl pecypcbl
Yucna u BeIYHCIICHUS. PaimoHambHbIe 25 L Butmoreka [IOK
yucia https://m.edso0.ru/7f415b90
Anrebpanyeckue BEIpaKESHUs 27 1 Bubmoreka [IOK
https://m.edso00.ru/7f415b90
YpaBHEeHHS U HEPABEHCTBA 20 1 Bubmorexa [IOK
https://m.edso0.ru/7f415b90
Koopaunate! u rpaduku. OyHKImuu 24 1 Bubsmorexa [IOK
https://m.edso00.ru/7f415b90
[ToBTOpenue u 06o0IIEHUE 6 1 Bubmmorexa [IOK
https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0




8 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (ungppostre)
Ne n/m Kontposbnbie | IpakTuyeckue | 00pasoBaTe/bHbIe
NMPOrpaMmblI Bceero
padoThI padoThI pecypchl
1 UYucina u Berunciienns. KBagparasie KOpHU 15 bubmmorexa LIOK
https://m.edsoo.ru/7f417af8
) Uwucna u BeraucieHus. CTENeHb ¢ IeTbIM Z Bu6uorexa [JOK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
s AJInre6paI/IquKI/Ie BbIpaxkeHUs1. KBaipaTHbIii 5 1 Bu6mnorexa LOK
TPEXTIICH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKre BhIPaKCHHUS. 15 1 bubnuorexa [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCcTBa. KBajpaTHbie 15 1 BuGmiorexa LIOK
YPaBHCHHUA https://m.edsoo.ru/7f417af8
6 YPaBHeHI/IfI 1 HepaBeHcTBa. CHUCTEMBI 13 BuGmiorexa LIOK
YPaBHCHUH https://m.edsoo.ru/7f417af8
7 VYpaBHeHus v HepaBeHcTBa. HepaBeHcTBa 12 1 bubmorexa [IOK
https://m.edsoo.ru/7f417af8
8 Oynkuun. OCHOBHbBIE TOHATUS 5 bu6mnorexa IIOK
https://m.edsoo.ru/7f417af8
9 Oyukuuu. YnciaoBble QyHKIUH 9 bubmmorexa [IOK
https://m.edsoo.ru/7f417af8
10 T[ToBTOpeHue n 0606IIeHIe 6 1 bub6mmorexa IIOK
https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




9 KZIACC

KojndecTBO 4acoB DJIeKTPOHHBIE
(uudpossbie)
HanmeHnoBaHue pa3ae/ioB U TeM
Ne ni/m Konutpoasusie | IlpakTtuueckue | 00pasoBaTesibHbIe
NpOrpamMmbl Bcero
padoThI padoThbI pecypchl
Hucna v BeruucieHus. JleicTBUTENbHBIE 9 Bbu6mnoteka IIOK
qucia https://m.edsoo.ru/7f419d08
ypaBI:IeHI/I}I 51 HepajseHCTBa. YpaBHEHHS C 14 1 Bu6morexa [IOK
OTHOM IIEPEMCHHOU https://m.edsoo.ru/7f419d08
ypaBHeHI/IjI 1 HepaBeHCTBA. CHCTEMBI 14 1 Bu6morexa [IOK
YpaBHCHUU https://m.edsoo.ru/7f419d08
VpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 Bubymorexa [IOK
https://m.edsoo.ru/7f419d08
OyHKIMA 16 1 bubmmoreka IIOK
https://m.edsoo.ru/7f419d08
YucaoBbIE TOCIIEN0BATENILHOCTH 15 1 bubmmorexa IIOK
https://m.edsoo.ru/7f419d08
[ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 A 18 1 Bubnuorexa LIOK
3HaHUHU https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 6 0
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