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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa ABISETCA OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIETO
oOpa3oBaHuUs: OHA O0ECreYBaET U3YUCHHUE IPYTUX TUCUUILIINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOIO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
POAOHKEHU 00pa30BaHMs U B MOBCEAHEBHOW >kKU3HU. PazButne y oOydaromuxcs
HAYYHBIX TMPEICTAaBICHUM O TMPOUCXOXKICHUH M CYIIHOCTU anreOpandecKux
abcTpakiuii, cnocode OTpaxeHHsI MaTeMaTHIECKON HAYKOH SIBJICHUN U TTPOLIECCOB B
npupoge U OOIIECTBE, POJM MAaTeMaTUYECKOro MOJCIHUPOBAaHUS B HAYYHOM
NO3HAHUM U B MPAKTUKE COCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
Y KauyeCTB MBIIUICHUS, HEOOXOAUMBIX ISl aJaNTallid B COBPEMEHHOM I (PPOBOM
oOmectBe. M3yueHue anreOpbl oOecreuWBaeT pa3BUTHE YMEHHS HaOIIOAATh,
CpaBHMBaTh, HAaXOJUThb 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTU MBIIIICHHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEWCTBHUS U BBIBOJBI,
(dopMynupoBath yTBepkaeHusA. OcBOeHUE Kypca airedpbl 00ecredrBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUSI OOYYaloIUXCSA: OHHU MCHOJB3YIOT JEAYKTHUBHBIE U
WHIYKTUBHBIE PACCyXJIE€HHs, 0000IIEHHE U KOHKPETU3ALMIO, a0CTparupoBaHuE U
aHasiornto.  OOyyenue  anreOpe  MpenanoyiaraeT  3HAUYUTENbHBIA  O0BEM
CaMOCTOSITENIbHOM ~ JIESITEIbBHOCTH  O0OY4YalolUXCsl, IMO3TOMY CaMOCTOSITEJIbHOE
pelieHue 3a1a4 ABJIAETCS pealn3aluuen e TeIbHOCTHOIO MPUHIMIA O0OyUYEHHUS.

B ctpykType nporpamMmsl yueOHOTO Kypca «Anredpa» AJiss OCHOBHOTO OOIIEro
o0pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COJIEP>KATEIbHO-METOJAMYECKUE JIMHHUU:
«Yucna © BBIYUCIEHHUSA», «AreOpandeckue BbIpaXEHUs», «YpaBHEHUA W
HepaBeHCTBa», « DyHKuMn». Kaxaas u3 aTux coaepKareibHO-METOIUYECKUX JIMHUN
Pa3BUBAETCS HA IPOTSKEHUU TPEX JIET U3YUECHHS Kypca, B3aUMOJICUCTBYS C APYTUMU
ero JuHUAMH. B Xoae u3ydeHuss y4yeOHOro Kypca 0OydaromuMcs HpPHUXOAUTCS
JIOTUYECKH PACCYKIaTh, UCIIOJIB30BATh TEOPETUKO ~-MHOKECTBEHHBIN A3BIK. B CBsI3M
C 3TUM B MporpamMmy yueOHOro Kypca «Anre0pa» BKIIOUYEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEICTAaBICHHBIE BO BCEX OCHOBHBIX pazJenax MaTeMaTHYECKOTO
oOpa3oBaHUsI W  CIIOCOOCTBYIOIIME  OBJIQJICHUIO  OOYYaroOlUIMMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaThuecKkoro s3bika. ConepKaTellbHOM M CTPYKTYpHOH
OCOOCHHOCTBIO Y4YeOHOTO Kypca «Anredpa» sBISETCS €ro WHTETPUPOBAHHBIN
XapakTep.

Copepxanue nuHUM «Yucna W BBIYMCICHHS» CIY>)KUT OCHOBOM  JUIs
JaNbHEHIIero M3y4eHus: MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYalOIIUXCS
JIOTUYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOPUTMaMU, a
Tak)Ke MPUOOPETEHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX IS TOBCEAHEBHON
*KU3HU. Pa3BuTHE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
CBSI3aHO C PAlMOHAIBHBIMU U UPPALUOHATBHBIMU YUCIaMU, POPMUPOBAHUEM



MPEACTABICHUN O IEWCTBUTEIILHOM YHCIIE. 3aBEPLIEHNUE OCBOCHHS YUCIOBOW JIMHUH
OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHUIO.

ConepxaHue IByX alnreOpandeckux JMHUN - «AnreOpanueckue BbIPaKEHUSD)
U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHMIO Y OOYyYarOIIMXCS
MaTEMaTHUYECKOI0 amrmapara, HEOOXOAMMOIO JJisi pelIeHHs 3ajJad MaTeMaTHKH,
CMEXHBIX IPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3371a4. Ha ypoBHE OCHOBHOIO
o0miero o0pa3oBaHus Y4eOHBIN MaTepuan TpYIIUPYETCs BOKPYT pallMOHATbHBIX
BbIpaXEHUI. AnreOpa JEeMOHCTpUPYET 3HAYEHHE MATEMaTUKHU KakK s3bIKa JUIs
HOCTPOEHHUS MATEMAaTUYECKUX MOJIEIIEH, OTIMCAaHUs IIPOLIECCOB U SBJICHUH PEAILHOTO
mupa. B 3amaum oOydeHus anreOpe BXOIAT TakKe JalbHEWIIee pa3BUTHE
AITOPUTMHYECKOTO MBIIIJIEHUSI, HEOOXOAMMOTr0, B YACTHOCTH, JJI1 OCBOCHHS Kypca
WH(QOPMATUKHA, W  OBJIAJCHHE  HaBbIKAMU  JEAYKTUBHBIX  PACCYXICHUMU.
[TpeoOpa3oBaHne CUMBOJIBHBIX (OPM CIOCOOCTBYET pa3BUTHUIO BOOOpaXKEHMUs,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxkanue (pyHKIIMOHATBLHO-TpaQUUYECKON JTMHUU HALICJICHO Ha MOJIyYeHHUE
OOy4YarOIIMMUCS 3HAHUH 0 PYHKIMAX KaK BaKHEUIIEH MaTeMaTHYECKOW MOJIEH JIs
ONKCaHUSl U HMCCIEIAOBAHUSA Pa3HOOOPA3HBIX IMPOLIECCOB U SIBICHUN B MPHUPOJAE U
obmiectse. M3ydeHne MaTepuana ciocoOCTBYET pa3BUTHIO Y O0YUaIOIIUXCSl YMEHUS
UCIIOJIB30BaTh PA3JIMYHBIE BBIPAZUTENBHBIE CPEACTBA S3bIKA MAaTEMaTUKH —
CIIOBECHBIE, CHMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opmMupoBaHUe
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo ydeOHOMY TIuUIaHy B 7-9 Kiaccax u3y4aeTcsi y4eOHBIH Kypc
«Anrebpa», KOTOpBIM BKIIOYACT CIEIYIOIINE OCHOBHBIE pa3eibl COACPIKAHMS:
«Uucna W BBIUKCIEHUSN», «ANreOpadyeckue BBIPAXKEHUS», «YPpaBHEHUS H
HEpaBEHCTBA», « DyHKLIMM.

Ha usyuenune yueOHoro kypca «Anredpay» orsoautcs 306 yacoB: B 7 kiacce -
102 gaca (3 gyaca B Heento), B 8 kiacce - 102 yaca (3 yaca B Heneno), B 9 kiacce -
102 yaca (3 yaca B HeZeJIO).



COJEPXKXAHUE OBYUYEHUA

7 KJIACC

Yucaa v BIYMCICHUSA

Jpo6Gu OOBIKHOBEHHBIE U JIECATUYHBIE, TIEPEX0] OT OJHOM (OpPMBI 3aMUCU
npobeit k apyroi. IloHsTHe palMOHAIBHOTO YHCHA, 3allUCh, CPaBHEHUE,
YIOPSAIOYMBAHUE  PAIIMOHANBHBIX  Yhcel. ApudMeTHYEeCKHe JIeUCTBUS C
palMOHaIbHBIMKU YHCIIaMU. Pelienue 3aaady U3 peajpbHOW MPAKTUKWA HA YacTH, Ha
TpoOH.

CrerneHb ¢ HaTypaJbHBIM [OKa3aTeJeM: OIpeJeieHue, Mnpeodpa3oBaHue
BBIPOKEHUI Ha OCHOBE ONpeeNieHus, 3anuch 0onbiux ynces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJI€ APOOHM W JIpoOU B BUJE MPOIEHTOB. TpyU OCHOBHBIC 3a/laud Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne TNPU3HAKOB  JEIMMOCTH, PA3JIOKEHUE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PeanbHbple  3aBUCMMOCTH, B TOM  4YuClIe TmpsMas U oOpaTHas
IPONIOPLIHOHAIBHOCTH.

AJsiredOpanvecKue BbIPpAKEHUA

IIepemeHHbBIE, YMCIOBOE 3HAUCHUE BBIPAXKEHUS C IEPEMEHHOU. JlonmycTruMbie
3Ha4YeHUs nepeMeHHbIX. [IpencraBienre 3aBUCUMOCTH MEXK1y BEJIMUMHAMU B BUJIE
dbopmybl. Beruncnenus no ¢popmynam. [Ipeodpa3oBaHne OyKBEHHBIX BbIPaKEHHI,
TOXJCCTBEHHO paBHbIC BBIPAXEHUS, TMpaBWia MpeoOpa3oBaHUs CyMM U
MIPOU3BEJICHUH, MIPABUIIa PACKPBITHSI CKOOOK U TTPUBEJCHUS TOJTOOHBIX CIaraeMbIX.

CBOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpHowiensl 1 MHOrowieHsl. CteneHb MHOrowieHa. ClOoKeHHE, BHIYMTAHUE,
YMHOKEHHUE MHOTOWICHOB. DOPMYJIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaApaT CYMMBI
1 KBagpatT pazHoctu. Popmysia pa3HOCTH KBaApaToB. PaziokeHne MHOTOWIEHOB Ha
MHOKUTENU.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHHS, TMpaBWia MpPeoOpa3oBaHUs YpaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHeniHOe ypaBHEHHE C OJHOM NEPEMEHHOM, YMCIO KOpPHEN JIMHEHHOIO
YpaBHEHHUS, pEIlICHHE TUHEUHBIX ypaBHEeHUN. COCTaBI€HUE YPAaBHEHUM IO YCIOBUIO
3aga4u. Pelienre TeKCTOBBIX 3371a4 € MOMOIIBI YPAaBHEHHUM.

JluneiiHoe ypaBHEHHE C JBYMS MEpeMEHHBIMU U ero rpaduk. Cucrema ABYX
JIMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMHU. PellleHue CucTeM ypaBHECHUH
criocobom noacTaHoBKH. [Ipumeps! pereHnst TEKCTOBBIX 33]1a4 ¢ TOMOIIBIO CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssmon. Yucnoseie nmpoMexxyTku. PaccTtosiHue mexay
JBYMS TOUKaMU KOOPAUHATHOU MPSMOM.

[TpsimoyronbHas cucrema koopausHat, ocu OX m Oy. Abcuucca u opauHara
TOYKHM Ha KOOpJAMHATHOM IIockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX (GOpMyIaMu.
Yrenue rpagukoB peanbHbIX 3aBucuMmocteil. [lonstue pynkun. ['paduk dyHkmn.
CroiictBa ¢ynkumid. Jluneiinas gynknus, e€ rpaduk. ['padux Gyskmum y = |X|.
['paduyeckoe pernieHrne TUHEHHBIX YPaBHEHUM M CUCTEM JIMHEHWHBIX YPaBHEHUH.

8 KJIACC

Yuciaa v BIYMCICHUA

KBagparueiii kopenb u3 uucna. [lonstue 00 wuppanMoHATILHOM YHCIIE.
Jecatuunble MPpUOTMKEHUSI UPPALIMOHAIBHBIX uncesl. CBoMCTBa apu(METUUECKUX
KBaJpaTHBIX KOPHEN M UX MPUMEHEHHE K MPEeoOpPa30BAHUIO YUCIOBBIX BhIpaKEHUN
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb ¢ 1UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3auCh YHCIIA.

AnreOpanyeckre BhIpaKeHUSIAJIredpandyeckue BbIpaKeHUs

KBagpaTHbIil TpEXUJIEH, pa3I0KEeHUE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEIIH.

AnreOpanyeckas J1poOb. (OCHOBHOE CBOMCTBO airedpandeckoil apoOu.
CnoxeHue, BbIUMTaHUE, YMHOXXEHME, JCJICHUE alreOpanvyeckux ApooOeit.
PanronaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

VYpaBHeHUs U HEpABEHCTBAY pABHEHMSI M HEPABEHCTBA

KBanpaTHoe ypaBHeHue, popMmysia KOpHEH KBaJpaTHOrO ypaBHeHus. Teopema
Buera. PemieHne ypaBHEHUWI, CBOISINMXCS K JIMHEMHBIM W KBaJpPaTHBIM.
[Ipocreiinme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['padrueckas uHTEpIpETALMS YpaBHEHUN C JABYMSI IEPEMEHHBIMH U CHCTEM
JVUHEWHBIX YPaBHEHUN C JAByMs NEpEMEHHbIMU. lIpumepsl pemeHuss cuctem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

OyHKIMnPYyHKUUHA

[Tonsitue dynknun. O61acTh ONMPEAETICHUS U MHOXKECTBO 3HAYCHHUM (PYHKITUH.
CrnocoObl 3aanust QyHKIHIA.

I'paduk dyukmuu. Urtenue coiicTB ¢GyHkiuu mo e€ rpaduky. [Ipumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.

OyHKIMK, ONHCHIBAIONIME TMPSAMYID H OOpaTHYI MPOIOPIHOHATLHBIC
3aBHCHUMOCTH, UX rpaduku. Oynkmun Y = X2, y = X3, y = "X, y=\X\. I'paduueckoe



pEIICHNEe YPAaBHEHUM U CUCTEM YPABHEHHUIM.
9 KJUIACC

Yucia v BbIYMCICHUS

PannoHnanbpHble ynciaa, UPPALMOHAIBHBIE YKCIIA, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE TpoOU. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, NEHCTBUTEIbHBIC YHCTIa
KaK O€CKOHEUYHBIE JECATUYHbIE IpoOH. B3aMHO 0JIHO3HAYHOE COOTBETCTBUE MEKTY
MHOKECTBOM JIEVCTBUTEIIBHBIX YUCEN U KOOPANHATHON IPSMOM.

CpaBHEeHUE JCUCTBUTENBHBIX YHUCET, apUPMETUUYECKUE JCUCTBUS C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYKAIOIIEr0 MHpA, JIUTENBHOCTh IPOLECCOB B
OKPY’KaroIeM MHUpE.

[Tpubnnk€éHHOE 3HaYEHUE BEIMYMHBI, TOYHOCTh NpUOIMKeHUus. OKpyIJeHHe
yucen. [Ipuknaka u onieHKa pe3ybTaToB BEIYUCIICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIuneiinoe ypaBHeHUE. PemieHne ypaBHEHUH, CBOAAIIUXCS K JINHEMHBIM.

KBagpatHoe ypaBHeHue. PenieHne ypaBHEHMH, CBOASIIMXCS K KBaJpPaTHBIM.
buksanparHoe ypaBHeHue. [IpuMepbl pemieHus ypaBHEHUN TPETbEU U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue apoOHO-pallMOHANIBHBIX ypaBHEHUW. PereHue TEKCTOBBIX 3aliay
aNredpanvyeckuM METOJIOM.

VYpaBHeHUE ¢ BYMs NEpEeMEHHBIMH M ero rpaduk. Pemienue cucrem nByx
JIMHEMHBIX YPAaBHEHUN C IByMs IIEpEMEHHBIMU. Pernienne cucteM IByX ypaBHEHUN,
OJIHO M3 KOTOpPBIX JIMHEWHOEe, a JApyroe - BTOpod creneHu. ['paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHUH C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHue JIMHEHHBIX HEPABEHCTB C OAHOM IEpeMEHHOW. PelieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TniepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
['padrueckass uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

OyHKIMnPYyHKUUHA

KBagparuunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabonia, KOOpaAUHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'padukn pynkmmid: Y = kX, y = kx + b,y = k/X, y =x3,y =X,y = |X| , m ux
CBOWCTBA.

Yucnosele  1OCIENOBATENBHOCTUYMCIOBBIE  IOCJEI0BATEIBHOCTH M
Nporpeccuu

[loHATHE YMCIOBON MOCIEAOBATENBHOCTU. 3aJaHUE TOCIEI0BATEIIBHOCTH
pekyppeHTHOH popMyoit u popmysioi N-To dwieHa.



Apudmerndeckass u reomMeTpudeckas mporpeccur. @opmyisl N-TO dYiIeHA
apu(MeTHYeCKor U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N3o00paxeHne YiIeHOB apu(PMETUYECKOM M TEOMETPUUYECKOM Mporpeccuit
TOYKaMU Ha KOOPJMHATHOM IUJIOCKOCTH. JIMHEHHBIM W SKCIIOHEHIMAIBHBIA POCT.
CI10KHbBI€ TIPOLICHTHI.



IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA TPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TPOTpPaMMbl y4eOHOTO Kypca
«Anrebpa» XapaKTepus3yrTCs:

1) maTpuoTHYeCKOe BOCTINTAHHE:

IIPOSIBJICHUEM HHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCHMCKOU
MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K JTIOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB
U POCCHICKON MAaTeMaTHYE€CKOW IIKOJbI, K MUCHOJb30BAHUIO 3TUX JOCTUXEHHUU B
JIPYTUX HayKax U NPUKIAIHBIX cepax;

2) rpakIaHCKOe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00SI3aHHOCTEH T'pakJlaHWHA U pPeau3alii ero
npaB, TNPEACTaBICHUEM O MaTEMAaTHYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS
Pa3JIMUHBIX CTPYKTYP, SIBJCHUN, MPOLEAYp IpakAaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OTIPOCHI), TOTOBHOCTHIO K 00CYKIACHUIO ITHUECKUX MTPOOJIEM, CBA3AHHBIX C
NPAaKTUUYECKUM TPUMEHEHHEM JIOCTUKEHUW HAyKH, OCO3HAHHUEM BaXKHOCTH
MOPAJIbHO-3TUYECKUX MPUHILIUIOB B ICSATEIBHOCTH YUEHOTO;

3) TpyZ0BO€e BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTHUBHOE Y4YacTHE B PEUICHWHU MPAKTUYECKHX 3ajad
MaTeMaTU4eCKOW HAMpaBJIEHHOCTH, OCO3HAHWEM BAXKHOCTH MAaTEMaTUYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHUU BCEH KU3HU Ui YCHEHIHOW MpodhecCHOHATbHON
NEATeIbHOCTY U Pa3BUTUEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MMOCTPOCHUEM MHIAUBUIYATLHON TPACKTOPUHM 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIMTAHUE:

CIIOCOOHOCTBIO K OMOIMUOHAILHOMY W  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajay, PELICHUM, pacCyXICHUN, YMEHHUIO BHJICTh
MaTE€MaTH4YE€CKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTalMeld B JIEITEJIBHOCTH HAa COBPEMEHHYI) CHCTEMY Hay4YHBIX
npeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UeJIOBEKa, MPUPOJBI U
oO1iecTBa, MOHUMAHMEM MaTeMaTHYECKOW HayKu Kak c@epbl ueT0BEeYeCKOM
NEATEIbHOCTH, 3TAllOB €€ pa3BUTHS W 3HAYMMOCTU IS PA3BUTHUS LIMBUIIU3AINH,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHKHA U MAaTEMaTHYECKON KyJIbTYpOH KakK CpeICTBOM
MO3HAaHHUS MHUpPA, OBJAJCHUEM IPOCTCUIIMMU HABBIKAMU HCCIIEIOBATEIbCKON
NEATEIIbHOCTH;

6) ¢pusnueckoe BocnuTaHWEe, (OPMUpPOBaAHHME KYJIbTYPbI 3/I0POBbSl W



3MOIHOHAJIBHOIO 0JIArONOJIyYusi:

TOTOBHOCTBIO TPUMEHATh MATEMATHYECKHE 3HAaHUA B HMHTEPECaX CBOErO
3I0pOBbS, BEACHMS  3J0pOBOro  oOpa3a JKU3HM  (30pOBOE  IHUTaHUE,
cOATaHCUPOBAHHBIA PEXKUM 3aHATUM M OTAbIXA, peryispHas (¢uznueckas
aKTUBHOCTb ), CQOPMUPOBAHHOCTHIO HAaBbIKA pe(iiekcru, MPU3HAHUEM CBOETO IIPaBa
Ha OIIMOKY M TaKOro K€ IpaBa APYyroro 4ejaoBeKa,

7) 3KOJIOTHYECKOE BOCTIHTAHHUE:

OpUEHTalMEeN Ha IPUMEHEHUE MaTEMATUYECKUX 3HAHUM JUIsl pelIeHUs 3a/1a4 B
00JacTU COXPaHHOCTU OKPY>KAIOIIEH Cpelibl, MJIaHUPOBAHUS MOCTYIKOB M OLIEHKU
MX BO3MOJKHBIX MOCJEICTBHI JUIsI OKPYKAIOIIEH cpebl, OCOZHAHUEM I100aIbHOTO
XapakTepa KOJOTUYECKUX POOJIEM U IyTEH UX pELICHUS;

8) amanTanmusi K M3MEHSIOIUMCS YCJIOBHSIM COUMAJIBHON M MPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICWCTBUSM B YCIIOBUSAX HEONPENEIEHHOCTH, NOBBIIIECHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTU Yepe3 MPAKTHUYECKYIO IESITEIbHOCTh, B TOM YHUCJIE
YMEHUE YUUTHCS y APYTHX JIFOJIEH, MPUOOPETATh B COBMECTHOM ACSITEIbHOCTH HOBBIE
3HAHMS, HABBIKM Y KOMIIETEHLIUN U3 ONBITA IPYTHUX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAaHUH, B TOM UHUCIE
(GopMynUpOBATh UJIEU, TOHATHS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUSIX, B TOM YHCIIE
paHee HEHM3BECTHBIX, OCO3HAaBaTh JE€(PUIMUTHI COOCTBEHHBIX 3HAHMA U
KOMITETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYKD  CHUTYyalUIO, BOCIHPUHUMATh
CTPECCOBYIO CHUTYal[MI0 KaK BbBI30B, TPEOYIOIUNA KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMBbIE pEIIEeHUs W ACHCTBUA, (HOPMYIUPOBATh U OLIEHUBATh PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble jornyeckue 1eicTBUA:

 BBISBISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEMaTHYECKUX
OOBEKTOB, MOHATUN, OTHOUICHUM MEXIy MNOHATHIMH, (OPMYyIUPOBATH
ONpENENeHUs]  NOHATHM, YCTAaHaBIMBATh CYLIECTBEHHBIA  NpPHU3HAK
KJaccu(uKanuy, OCHOBAHMS 1Jii OOOOIIEHUS M CpaBHEHUS, KPUTEPHUU
IIPOBOJIMMOIO aHAJIN3a;

+ BOCIpUHUMAThb, (OPMYJIUPOBATH M  NPEeOOpPa30OBBIBATh  CYXKACHMUS:
YTBEpAUTENbHbIE W OTpHULATENbHbIE, €IMHUYHBIE, YAaCTHbIE U OOUIME,
YCIIOBHBIE;

+  BBISABJIATh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUUS
B (hakTax, JAHHBIX, HAOMIOJACHUSIX U YTBEPXKICHUSIX, IpeasiaraTb KpUTepUu



JUISl BBISIBJIICHUS] 3aKOHOMEPHOCTEW U POTUBOPEYUHI;

JieNlaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACTYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

pa30OupaTh J0Ka3aTelbCTBA MAaTEMATUUYECKUX YTBEPKIACHUM (MpsSMbIE U OT
IPOTHUBHOIO), MPOBOJUTH CAMOCTOSITENIBHO HECIOXKHbBIE JOKa3aTelbCTBA
MaTeMaTHUeCKUX (HaKTOB, BBICTpAaWBaTh aApPryMEHTAIUIO, TPUBOAUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;
BBHIOMpaTh CIOCO0 perieHus y4ueOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElICHUs, BHIOUpATh HaubojIee TMOAXOMAUIMI ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS.

MCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUA WHCTPYMEHT TO3HAHMS,
(opMynupoBaTh BONPOCHL, (PUKCUPYIOIIME MPOTUBOPEUHUE, MpolieMy,
CaMOCTOSITEJIbHO ~YCTaHaBIMBaThb MCKOMOE M JlaHHOE, (POpMHpPOBAThH
THIIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE,

OPOBOAWTH TIO CAMOCTOSITENIbHO COCTABICHHOMY IUIaHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBLIIOE UCCIIEJOBAHUE IO YCTAHOBJICHUIO OCOOEHHOCTEHN
MaTeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY CO0O0i;
CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHUSI M BBIBOJIBI MO PE3YJIbTaTaM
MpOBEAEHHOTO HAOMIOIEHUS, MCCIEAOBaHUsA, OILIEHWBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE Mpolecca, a TaKXKe BbIIBUIaTh
IPEINOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJIATh HEJAOCTATOYHOCTh M HM30BITOYHOCTH HMHGOPMALIMM, JTaHHBIX,
HEO0OXOJAMMBIX JJIsl PEIICHUS 3a]a4H;

BbIOMpaTh, AHATU3UPOBATh, CHUCTEMATHU3UPOBATh U MHTEPHPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHMUS;

BbIOMpaTh (opMy TpeAcTaBieHUs HHPOpPMALMM U WLIIOCTPUPOBATH
peniaemMble 3aJlayd  CXEMaMM, JAuarpaMMaMH, HWHOW Tpadukod U HUX
KOMOMHAIIUSIMU;

OLICHHMBATh HAJA&KHOCTh MHGOPMALMU MO KPUTEPHUSIM, MPEUI0KEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

BOCIIPUHUMATH U (POPMYITHPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
[EJSIMU OOIICHMS, ICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3PCHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHUS MO XOJy pEIIeHUs
3a/1a4l, KOMMEHTUPOBATh MOJIyYEHHBIN pe3ybTaT;

B X0JI€ OOCYXJEHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBbI,
mpoOJieMbl, peraeMoi 3aJauu, BhICKa3bIBaTh UJICU, HAIlEJICHHBIE Ha TOMCK



pelIeHHUs], COTOCTABIIATH CBOU CYKJICHUS C CYXKIACHUSIMU JIPYTUX YYaCTHUKOB
Jyanora, OOHapyKMBaTh Pa3IMuMe€ M CXOJICTBO MO3UIIMNM, B KOPPEKTHOM
dbopme GopMyIHpoOBaTH PA3HOTIIACHUS, CBOM BO3PAKECHMUS;

+ MPENCTABJIATH PE3YJIbTAThl PEUICHUA 33J1a4H, IKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CAMOCTOSITEIHHO BBIOMpaTh (hOopMaT BHICTYILICHUS ¢ YUETOM 3aa4
MIPE3CHTAINNA U OCOOEHHOCTEH ayIUTOPUH;

+ TOHHMMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHOW W UHIAUBUIYIHHOM
paboThI IPU PEIICHUH YYEOHBIX MATEMATUUYECKUX 3a]1aY;

+ TMPUHUMATH LEIb COBMECTHOM NEATENBHOCTH, IIAHUPOBATH OPTraHU3ALUI0
COBMECTHOM paboThl, pacmpeieisTh BUIbI paldOT, JAOroBapUBATHCH,
00CyXIaTh MPOIIeCC U pe3yibTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOICH;

+  y4acTBOBAaTh B IPyMIoOBHIX (hopMax paboThl (00CykICHHS, 0OMEH MHEHUSIMH,
MO3TOBBI€ IITYPMbl U JIPYTHE), BBIMOJHATH CBOIO YacTh paboOThl U
KOOPAUHUPOBATH CBOM JEHUCTBUS C IPYTMMU YJIE€HAMU KOMaH/Ibl, OIIEHUBATh
KaueCTBO CBOETO BKJaga B OOMMI MPOAYKT MO  KPUTEPUSIM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:

+  CaMOCTOSITEJILHO COCTaBJISITh IUIAH, aJrOPUTM pEIIeHUs 3aaadd (WM ero
4acTh), BBIOMpATh CHOCOO pelieHUusl ¢ Yy4ETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, SMOUMOHAIbHBII UHTEJJIEKT:

+  BJIQJETh CIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pelIeHrst MaTeMaTU4eCKOM 3a/1auu;

+  MPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IIPU PELICHUU 3a7auH,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

+  OLICHMBATh COOTBETCTBHE pe3yJibTaTa JCATEILHOCTH MOCTABJICHHOM LEIH U
YCJIOBUSIM, OOBSCHATh MPUYMHBI JOCTWKEHUS WM HEIOCTHKCHHS IIEJIH,
HaXOJIUTh OIMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI

K koniy oOydyenus B 7 kJacce OOydYarOUIUHCS TOJYYUT CJICAYIOIINE
IPEAMETHBIE PE3YNIbTATHI:

Yuciia v BBIYUCTIEHUS

BrimonHsaTh, coueTas yCTHbIE W THCHMEHHBIE TPHUEMBI, apu(METHUUECKHE
JNEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

Haxonuth 3HAaY€HHS YKCIOBBIX BBIPAKEHHUM, MPUMEHSTh Ppa3HOOOpa3HbIE



cnocoObl ¥ MPUEMBI BBIUMCIEHUS 3HAYEHUU JPOOHBIX BBIPAXKEHHH, COAEpPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT OaHOIN (GOPMBI 3aMKMCH YUCEN K JIPyroi (mpeoOpa3oBhIBATH
JECATUYHYIO PpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUUHYIO, B YACTHOCTH
B O€CKOHEUHYIO JICCATUYHYIO IPOOH).

CpaBHHBATh M YIOPSIOYMBATH PALIMOHAIBHBIE YHCTIA.

OKpyTasTh yucIa.

BpINOMHATE NPUKUAKY U OLEHKY PE3YJIbTaTa BBIYMCICHUM, OLICHKY 3HAYEHUN
YUCJIOBBIX BBIPAKECHUH. BBINOTHATH AEHUCTBHS CO CTENEHSIMU C HATypaJbHBIMU
ITOKA3aTEIIMHU.

[IprMeHATh NPU3HAKU AETUMOCTH, PA3JIOKEHNE HA MHOKUTEIN HATYPaIbHBIX
quced.

PemaTpe mpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBS3aHHBIC C OTHOLICHUEM
BEJIMYUH, NPONOPLMOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMH, HHTEPIPETUPOBATH
pe3yJbTaThl PEMICHUS 3a4a4 ¢ Y4ETOM OIPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 00BEKTOB.

AJire0OpanvecKue BbIPaKEeHUS

Hcnonp30Bath anredpandeckyro TEpPMUHOIOTHIO U CUMBOJIUKY, IPUMEHATD €€
B IIPOLIECCE OCBOEHMSI y4eOHOT0 MaTepHuaia.

Haxonuth 3HaueHHs OYKBEHHBIX BBIPAKEHHMM MpPH 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BoinonHATe mpeoOpa3oBaHus LEJIOr0 BhIPAKEHUS B MHOTOWIEH MTPUBEACHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BpImOMHATE yMHOXKE€HHME OJHOWIEHA HA MHOTOWIEH W MHOTOWICHA Ha
MHOT'OWJIEH, MPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJIpaTa pa3HOCTH.

OcCymIeCTBIATh PA3JIOKEHUE MHOTOYJIECHOB HA MHOXHUTEIM C IOMOUIBIO
BBIHECEHHUS 32 CKOOKU OOLIEr0 MHOXKHTEIS, TPYNIIUPOBKH ClIaraeéMbIX, IPUMEHEHHUS
(GopMyJ1 COKPAIIEHHOTO YMHOXKEHHUS.

[IpumeHsaTh NpeoOpa3zoBaHUsl MHOTOUYJIEHOB JUISl PEIICHUSI Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATBHOW MMPAKTUKH.

Hcnonbs30BaTh CBOMCTBA CTENEHEW C HATypaJlbHBIMM ITOKA3aTEISIMU IS
peoOpa3oBaHUsl BHIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA

Pematp sMHElHbIE ypaBHEHUS C OJHOM NEPEMEHHOM, NPUMEHsSS IpaBUIIA
nepexo/ia OT UCXOIHOIO0 YPAaBHEHUS K paBHOCWIbHOMY eMy. [IpoBepATs, siBisieTcs
JIM YUCJIO KOPHEM YPaBHEHHS.

[TpumensTh rpadudecKkue METOIbl P PEUICHUH JTUHEWHBIX YPaBHEHUN U UX
CUCTEM.

[logOupaTe mnpuMepbl THap 4YUCEN, SBISIIOUUXCS pELUIEHUEM JHHEHHOTro
YPAaBHEHHUS C ABYMSI IEPEMEHHBIMMU.



Ctpouth B KOOPAUHATHOM MIIOCKOCTHU TpaUK JIUHEHHOTO YpaBHEHHUS C ABYMS
MePEMEHHBIMH, TOJB3YICh TPA(PUKOM, IPUBOIUTH IPUMEPHI PEIICHHS YPaBHCHHUS.

Pemats cuctembl IByX JTUHEWHBIX YPABHEHUM C JBYMs IIEPEMEHHBIMU, B TOM
qucie rpau4yecKu.

CocraBisaTh W pellaTh JIMHEMHOE YPaBHEHUE WIM CHCTEMY JIMHEWMHBIX
YpaBHEHUH IO YCIOBUIO 3aJ]a4l, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
34144 MOJyYECHHBIN pE3yJIbTaT.

DyHKUNHA

N300pakaTh HA KOOPJIMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAWHATaM, JIy4Hd, OTPE3KH, MHTEPBAJIbl, 3alMKCHIBATh YUCIOBBIC IPOMEXKYTKH HA
anreOpanyeckoMm si3bIKeE.

OTMeuatrh B KOOPAMHATHOM IJIOCKOCTHA TOYKU IO 3aJaHHBIM KOOpJWHATaM,
CTpouTh rpaduku TUHEHHBIX GyHKIMH. CTpouTh rpadux GyHKIUU Y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIUNA HW3BECTHBIE 3aBUCHUMOCTH  MEXKIY
BEJIMUUHAMU: CKOPOCTh, BpPEMs, pPACCTOSHUE, II€HA, KOJUYECTBO, CTOUMOCTD,
MPOU3BOIUTEIILHOCTD, BpEMsi, 00bEM PabOTHI.

Haxonuthb 3HaueHre PYHKIIUU 10 3HAYCHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii crnocod MpeAcTaBICHHs U aHaiIu3a WHGOpMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPAPHUKOB peabHBIX MPOIECCOB U
3aBUCHUMOCTEMN.

K koniy oOydyenus B 8 kiiacce oOydarouuics MOJYYUT CIICAYIOIINE
IpPEAMETHBIE PE3YJIbTATHI:

Yucaa 1 BIYUCICHUA

Hcnonb3oBaTh HavyabHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
qyucen JUIsl CPaBHEHUS, OKPYTJICHHUSI U BBIUYMCICHUM, N300pakaTh JEHCTBUTEIIbHBIC
YyUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSMOU.

[IpumMeHATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHHU, WCIOJB3Ys MPH HEOOXOAMMOCTH KaJbKYJISITOP, BBITIOJHSTH
npeoOpa3oBaHusl BBIPAKECHUH, COJACpPKAIIUX KBaJpaTHbIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEW.

Hcnonp30BaTh 3amucH OOJBIIMX M MaJIbIX YKCET C MOMOIIBI0 JIECITUYHBIX
npoOeii u creneHeit uucia 10.

AJiredpanvecKue BbIPaKeHUs!

[IpuMeHsATH TOHSATHE CTENEHM ¢ IeJIbIM  IOKa3aTesieM, BBINOJIHATH
npeoOpa3oBaHus BHIPAXKEHHM, COAEpKAIIUX CTETIEHU C LEJIbIM IMOKA3aTEeIeM.

BrITTOTHATE TOKIECTBEHHBIE TTPE0Opa30BaHUs PAllMOHATBHBIX BRIPAKCHUN HA
OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOUJICHAMH U alTeOpanvdecKuMu JPOOsSMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIU.

[IpumeHnsaTh peoOpa3zoBaHus BhIPAXKEHUN JJIs1 pELICHUs Pa3IMYHbIX 33]1a4 U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIbHOW NMPAKTUKH.



YpaBHeHUS U HEPABEHCTBA

PemaTte nuHElHbIE, KBaApaTHBIC YPAaBHEHHS W PAlUMOHAIBHBIE YpPaBHEHUS,
CBOJISILIAECS K HUM, CHCTEMBI IByX YPAaBHEHHI C IBYMS IEPEMEHHBIMH.

[IpoBOAUTH MpOCTEUIIINE UCCIAEAOBAHUSA YPABHEHUW M CUCTEM YpAaBHEHHWIl, B
TOM YHCJIe C TPUMEHEHUEM Ipa@UUecKuX MpeacTaBiIeHul (yCTaHaBIUBAaTh, UMEET
JI1 YPaBHEHHE WJIM CUCTEMA YPAaBHEHUW PEIICHUSA, €CIHM HUMEET, TO CKOJbKO, W
rpouee).

[TepexoauTs OT cloBeCHOM (HOPMYJIMPOBKH 3ajayu K €€ anreOpandecKou
MOJENN C TOMOIIBKD COCTABJICHUS YpPAaBHEHUS WM CHCTEMBbI YpaBHEHHIA,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4U MOJYYEHHBIA PE3yJIbTAT.

[IprMeHTh CBOMCTBA YHCIOBBIX HEPABEHCTB JIJI1 CPABHEHUS, OLICHKHU, PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh IpaUueCKyrO
WJUTIOCTPALMI0 MHOYKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[TonumaTh U UCMONB30BaTh (PYHKIIMOHAJIbHBIC TOHSATHUS U SA3bIK (TEPMUHBI,
CUMBOJIMUECKUE O0003HAUYEHHUS), OMpEACNATh 3HaueHUE (YHKIUU IO 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIUU 10 €€ rpaduKy.

Ctpouts rpaduku dJIeMEeHTapHBIX (YHKIIUA BUIA:

y=k/x,y =x2,y =x3,y = ||, y = VX, OrHCBIBaTH CBOHCTBA YHCIOBON ()YHKIIHH
o e€ rpaduky.

K xoniy oOydenuss B 9 kKjacce oOy4aromuics TOMYYUT CIETYIOIIHNE
MPEIMETHBIE PE3YJIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHUBATH U YNOPSAIOYNBATH PALIMOHAJIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

Brinonuars apudpmMeTrnueckue JeHCTBUS C palliOHATBHBIMU YHCIIAMH, COUETasI
YCTHBIE U THCHBMEHHBIE MPUEMBI, BBIMIOJIHATH BBIYMCICHUS C UPPALUOHATBHBIMU
YUCIIAMM.

Haxonute 3HaueHus cTENEHeN ¢ HEJIbIMU OKA3aTEIISIMUA U KOPHEU, BBIYUCIISATD
3HAYEHMS YUCIIOBBIX BBIPAKCHUH.

OKpyraiarh JACHUCTBUTENIBHBIE YHCIA, BBIIOJIHATH NPUKUAKY pPeE3yJbTaTa
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHbIE U KBaApATHBIE YPABHEHUS, YPABHEHUS, CBOISIIIIUECS K HUM,
poCTeHIme APOOHO-PAIIMOHAIBHBIC YPAaBHEHUSI.

Pemate cucreMbl IBYyX JMHEMHBIX YPAaBHEHHUU C JABYMsS NEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBHIX OJTHO YPABHEHUE HE SIBJISETCS JIMHECUHBIM.

Pemare TekcTOBBIE 3adaud  aareOpaMdecKuM CIOCOOOM € TIOMOIIBIO
COCTABJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPAaBHEHUN C IByMsI IEPEMEHHBIMH.

[IpoBoauTh MpOCTENUIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM 4YHCJI€ C TPUMEHEHUEM IpaQUUEeCKUX MpeACTaBleHUN (yCTaHABIMBATh, UMEET



UM ypaBHEHHE WJIM CHUCTEMa YPAaBHEHUU DEIICHUS, €CIU MUMEET, TO CKOJBbKO, U
rnpouee).

Pemare nuHEHHBIE HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, HM300paKaTh
pellIleHuE HEPABEHCTB HA YHWCIJIOBOW MPAMOM, 3alKUCHIBATh PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiats cuctemMbl IMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIIINE
KBaJpaTHOE HEPABEHCTBO, H300paxaTh PEIICHNUE CUCTEMbl HEPABEHCTB Ha YHCIIOBOM
MPSIMOiA, 3aMMCHIBATH PEIICHHUE C TTOMOIIBIO0 CHMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA MIPU PEIICHUM PA3JIMYHbBIX 3a7a4.

DOYyHKIUU

Pacno3naBath (¢yHKIMM H3y4eHHBIX BHAOB. [loka3piBaTh CXeMaTHYECKU

pacIoioKeHUe Ha KOOPAUHATHOM TUIOCKOCTH TpaduKoB QyHKIMIA Buaa: Y = kX, y =
kx +b,y=k/ix,y=ax2+bx+c,y=x3,y= VX, Y = |X|, B 3aBUCHMOCTH OT 3HaUCHUH
KO3(PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth M M300paxaTb CXEMAaTHUYECKU TpaUKu KBaJpaTUYHBIX (DYHKLUH,
ONKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIMHI MO UX IpaduKam.

Pacno3naBaTh KBagpaTHuHyO0 (QYHKLUHIO 1O (popMmylie, MPUBOIUTH MPUMEPHI
KBaJApaTUYHBIX (QYHKIMI U3 peaibHOM KU3HU, (PU3UKU, TEOMETPHUHU.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOrPEeCCHHU

Pacnio3znaBaTh apu(MeTHUYECKYIO U TEOMETPUUYECKYIO POTPECCUU ITPU Pa3HBIX
cnoco0ax 3aaHusl.

BbINONHAT  BBIUMCIEHUST C  HCIOJIB30BaHMEM (opMysl n-ro ujeHa
apu(pMETHIECKON U TEOMETPUUECKOM MPOTPECCHid, CyMMbI MIEPBBIX N YJICHOB.

N3006paxaTh 4aeHbl NOCIEI0BATEIBHOCTH TOUKAaMHU Ha KOOPIUHATHON
IUIOCKOCTH.

PemaTe 3amaum, CBSI3aHHBIE C YHCIOBBIMM IOCIEAOBATEIBHOCTIMU, B TOM
YuCIie 337a4d U3 PEeabHOM JKM3HU (C UCIOJIb30BAHUEM KAJIbKYJISATOPA, HU(PPOBBIX
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.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (ungppostre)
Ne n/m Kontposbnbie | IpakTuyeckue | 00pasoBaTe/bHbIe
NMPoOrpaMmblI 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 TOHATHUS 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
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9 KZIACC

KojndecTBO 4acoB DJIeKTPOHHBIE
(uudpossbie)
HanmeHnoBaHue pa3ae/ioB U TeM
Ne ni/m Konutpoasusie | IlpakTtuueckue | 00pasoBaTesibHbIe
NMpoOrpamMmbl 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
3HAaHUHU https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 6 0
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