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HOACHUTEJBHASA 3AIINCKA

Anrebpa sBISETCS OJHMM M3 OMNOPHBIX KYPCOB OCHOBHOIO OOILEro
00pa3oBaHus: OHA 00ECIIEUYNBACT N3YUYCHUE IPYTUX JUCLIUILINH, KAK €CTECTBECHHO-
HAY4YHOTO, TaK M TYMaHUTAPHOTO LMKIOB, €€ OCBOCHUE HEOOXOAMMO JUIs
IPOAOJDKEHUS 00pa30BaHMsl U B TIOBCEIHEBHOM skU3HU. Pa3BuTue y o0yyarommxcs
HAYYHbIX TPEJACTABACHUNA O TPOUCXOXKACHUM W CYHIHOCTH aJireOpanyecKux
abcTpakuuii, cnocode OTPAKEHUs MATEMATHYECKONH HAyKO# SBJIEHUI U TPOLECCOB
B MpHUpPOJIE U OOLIECTBE, POJAM MATEMaTHYECKOrO MOJCIMPOBAHUS B HAyUYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUHOT'O MUPOBO33PECHUS
¥ KQUeCTB MBIILICHUS, HEOOXOIUMBIX Ui aJanTalliid B COBPEMEHHOM IIU(PPOBOM
obmectBe. M3ydyenne anreOpbl 00€CIEUMBAET PA3BUTUE YMEHHS HaOIFOAATh,
CpPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTHUUYHOCTU MBIIICHUS,
CMOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEHCTBHMSI U BBIBOJbI,
(dbopMynupoBarh yTBRepKaAcHUI. OCBOCHHE Kypca areOpbl 00ecneunBacT pa3BUTHE
JIOTMYECKOTO MBIUUIEHUS OOYYAIOLIMXCA: OHW MCHOJB3YIOT JEAYKTUBHBIE U
WHAYKTHBHBIE PACCYKIEHUS, 0000IEHNE U KOHKPETU3ALMIO, A0CTParupoBaHueE U
anajioruto.  OOyyeHue  anareOpe  MpeanojiaracT  3HAYUTEIBHBIM  00BEM
CaMOCTOSITENTbHON ~ ACATENBHOCTH OOYYAIOMIUXCsl, MOATOMY CaMOCTOSITETLHOE
pelLIeHUE 3aa4 SBJISETCS pean3alueit eI TeNbHOCTHOrO MPUHIIUIA 00y YEHUS.

B crpykrype mporpaMmbel yueOHOro Kypca «Anredpa» Ansi OCHOBHOTO
o01iero oOpa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJCPIKATENbHO-METOANYECKIE
nvHuK: «Yucaa U BEIUYUCIEHUSY, « ANreOpanuyecKue BhIPAKEHUs», « YPABHEHUS U
HEpaBEHCTBA», «DyHkuumy. Kaxknas U3 3TUX COAEP>KATETBbHO-METOAMUECKUX
JIMHUR Pa3BUBACTCS HA MPOTHKEHUU TPEX JIET U3YUSHUS Kypca, B3aUMOACHCTBYS C
APYTUMHM €r0 JIMHUAMHU. B Xoae u3yueHHss ydeOHOro Kypca oOydarolmuMmcs
OPUXOAUTCS JIOTUUECKH PACCYKAaTh, MCIMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBA3M ¢ 3TUM B mporpamMMmy yudeOHOro kKypca «AnreOpa» BKIHOUEHBI
HEKOTOpPbIE€ OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zjeiax
MaTEMaTUYECKOro 00pa3oBaHusl U CHOCOOCTBYIOIIME OBIAJACHUIO O0YYArOITUMUCS
OCHOB  YHUBEPCAIBHOIO  MaTeMarudeckoro s3bika. ConepkarenbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOrO Kypca «Anredpa» SBISETCS €ro
MHTETPAPOBAHHBINA XapaKTep.

Conepxxanuie JuHuUM «YUucna U BBIYMCICHUS» CIAYXKUT OCHOBOW JUIs
JaJIbHEHIIIEr0 M3yUYeHUsT MAaTEMATUKK, CIIOCOOCTBYET PA3BUTHIO Yy OOyYarouXCs
JIOTMYECKOTO MBIILIEHUS, (JOPMUPOBAHUIO YMEHUSI TIOJB30BATHCS AJITOPUTMAMMU,
TaKKe MPUOOPETEHUIO TPAKTUYECKMX HABBIKOB, HEOOXOAUMBIX Il MOBCEIHEBHOM
JKU3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHUs
CBSI3aHO C PALUMOHAIBHBIMM W WPPALMOHAIBHBIMU YUCJIaMHU, (POPMHUPOBAHUEM



MPEACTABICHAN O JEHCTBUTEIBHOM 4YMCIE. 3aBEPLICHUE OCBOCHUS YHMCIIOBOR
JIMHUM OTHECEHO K CpeAHEMY 00111eMy 00pa30BaHHUIO.

Conepsxkanue AByX aareOpanyeckux JIMHUA — « AIre0OpandeCcKue BIPAKEHUSD)
U «YPABHECHHSI U HEPABEHCTBA» CIMOCOOCTBYET (POPMUPOBAHUIO Y OOYUAOLIMXCS
MaTeEMaTHYECKOTrO anmnapara, HeOOXOAUMOro Uil PEIIEHUs 3aJa4 MAaTEMaTUKH,
CMEXKHBIX TPEAMETOB UM TMPAKTUKO-OPUEHTHPOBAHHBIX 3adad. Ha ypoBHe
OCHOBHOro 00miero o0pa3oBaHusi Y4YeOHBIA Marepuan TPYNIUPYETCs BOKPYT
palMOHAIBHBIX BhIp@KEHUM. AlireOpa AeMOHCTPUPYET 3HAUEHUE MATEMATUKU KaK
A3bIKa JUIsl TOCTPOEHUS MAaTEMATHYECKUX MOJCICH, OMUCaHUs MNPOLECCOB W
ABJICHUH peanbHOro Mupa. B 3amaum  oOyueHust anreOpe BXOIAT TaKXKE
JajibHelIlee Pa3BUTUE  AJTOPUTMHUYECKOTO  MBIUUIEHHS, HEOOXOIUMOro, B
YaCTHOCTH, JJsi OCBOEHUS Kypca HH(MOPMATHKH, W OBJAJCHUE HABBIKAMHU
JEeTyKTUBHBIX paccyxacHuid. [IpeoOpa3oBaHne CUMBOIBHBIX (OPM CIOCOOCTBYET
PA3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MATEMATHUYECKOMY TBOPUYECTBY.

Conepxanue (QyHKIUOHAIBHO-TPAPUUECCKON JTMHUK HALEIEHO HA MOy YCHUE
00y4aroIMMHCs 3HaHUH O (PYHKOMSAX KaK BAKHEHIICH MATEeMAaTHYECKOW MOIEIH
JUTS OTIMCAHUSI U UCCIIEAOBAHUS Pa3HOOOpAa3HbIX MPOLIECCOB U SIBJICHUI B MPUPOJIE
u olwmecTBe. M3ydyeHne marepuasia CrnoCOOCTBYET PA3BUTHIO Yy OOyYarOLIMXCs
YMEHUS UCTIOJIb30BATh PA3JIMYHbIC BHIPA3UTEIBHBIE CPEICTBA A3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKUE, TpaMUecKre, BHOCUT BKIaA B (POPMHpPOBAHHE
NOPEJCTABICHUN O POJIM MATEMATUKU B PA3BUTUH LIUBUIU3ALMU U KYJIbTYPbI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax wu3ydaercs Y4YeOHBIA Kypc
«AnreOpa», KOTOPBIA BKIIFOYAET CICAYIOIIME OCHOBHBIC PA3Jeiibl COACPYKAHUS:
«Yucna W BBIYMCIACHUS», «AJNreOpauyecKUe BBIPOKCHUS», «YPABHEHUS U
HEPABEHCTBAY, « DYHKIIUNY.

Ha u3yuenue yueOHoro kypca «Anredpa» oroautcs 306 yacoB: B 7 knacce
— 102 yaca (3 vaca B Henento), B 8 kimacce — 102 vaca (3 yaca B HEAEn0), B 9
kiacce — 102 yaca (3 yaca B HEZIEIIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yucs1a 1 BBIYHCICHHS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIE, MEPEXO] OT OJHOW (POpPMBI 3amuch
apobeit k aApyrod. [loHsATME panUOHAIBHOIO YHC/IA, 3alkuCh, CPABHEHUE,
YHOPSAOYMBAHUE  PALMOHAIBHBIX  uucell.  ApudMeTnyeckue JeiCcTBUS €
panvoHaNbHBIMU YKCIIaMU. PellieHne 3a1ad U3 peajbHON MPAKTUKU HA 4acTH, Ha
poou.

CreneHb € HaTypalbHBIM [OKA3aTeNeM: ONPEACIICHUE, NPeoOpa3oBaHuE
BBIPAKEHUI HA OCHOBE OMPEICIEHHS, 3aniCh OoNbmKX uucel. [[poueHTsl, 3anuce
OPOLEHTOB B BUAE ApoOM W ApOoOM B BHJE MPOLEHTOB. TP OCHOBHBIE 3a7a4M Ha
IIPOLICHTEL, PEIICHUE 3a4a4 U3 PEATbHOMN ITPAKTHUKH.

IIpuMeHeHEe TPU3HAKOB  JACIMMOCTH, pa3JIOKEHHWE Ha  MHOMKHUTENH
HATypPaJIbHBIX YHCEIL

PeanbHble  3aBUCMMOCTH, B TOM  4YHMCIE T@psMas ©  oOparHas
[IPONIOPLIHOHATBHOCTH.

AuredpanvecKkue BbIPpAKEHUsI

IlepeMeHHBIE, YMCITOBOE 3HAYECHUE BBIPAKEHUA C IIEPEMEHHOM. JloMyCTUMBIE
3HAYCHUS NEpeMEHHBIX. [IpencrasiaeHme 3aBUCUMOCTH MEXKIY BEJIMYAHAME B BHJIE
(dopmynel. Berancnenus no gpopmynam. [IpeoOpa3zoBaHrie OyKBEHHBIX BBIPAKEHUA,
TOKIECTBEHHO PAaBHBIC BBIPAKEHUS, TMpaBuWia NpeoOpa3oBaHUsi CYMM U
NPOU3BEICHUH, MPABUIIA PACKPBITHS CKOOOK ¥ MPUBEICHUS MOJOOHBIX ClIaracMbIX.

CBOJiCTBA CTENEHM C HATYPAIBHBIM TTOKA3aATEIEM.

OpHounensl ¥ MHOTOWIEHBL. CTeneHp MHOrouwneHa. Clo)KEHUE, BEIYMTAHUE,
VMHO)KEHUE MHOTOWIEHOB. MDOpMyJibl COKPAIEHHOIO YMHOXKEHHS. KBaapar
CYyMMBI M KBaApar pasHocTH. DopMyna pasHOCTH KBaaparoB. PasznoskeHue
MHOTOYWICHOB HA MHOKHATEIH.

YpaBHeHHS U HEPABEHCTBA

YpaBHEHHE, KOPEHb YPABHEHUS, MpaBwia MNPeoOpa3oOBaHHs YPABHCHUS,
PABHOCUJILHOCTH YPABHECHUI.

JInHeliHOEe ypaBHEHHE € OMHOW NEPEMEHHOMN, YUCIO KOPHEH JUHEWHOIO
VPABHEHUS, PELICHUE JIMHEWHBIX ypaBHEHU. COCTABJICHHE YPABHEHUHN 110
VCIIOBUIO 3aa4i. PeneHne TEKCTOBBIX 3a1a4 ¢ TOMOLLBIO YPAaBHEHHA.

JluHelHOE ypaBHEHHE € ABYMS NEPEMEHHBIMU U €ro rpaguk. Cucrema IByX
JIMHEWHBIX YPaBHEHHA C ABYyMs MEPEMEHHBIMU. PellleHue CucTeEM YpaBHEHUN
crocoOOM TMOACTAaHOBKH. I[IpuMephl pemieHHsl TEKCTOBBIX 3a4a4 € MOMOIIBIO
CHCTEM YPaBHEHUH.

DOyHKIUU



Koopaunara Toukn Ha npsaMoil. UKCIoBbIE TPOMEXKYTKU. PaccTosiHue MEXY
JBYMSI TOUKaAMU KOOPIUHATHON IPSIMOH.

[IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Adcuucca U opauHaTa
TOYKH HAa KOOPAMHATHOMN TIOCKOCTH. [Ipumepsl rpadmkoB, 3a1aHHbIX (POPMYJIAMH.
Urenune rpadukoB peabHbiX 3aBucuMocTeil. [lowstme ¢Qynknuu. I'padux
¢ynkuun. CpoiictBa QpyHkumid. Jluneiinas ynkuus, €€ rpaduk. ['paduk QyHKImMM
y = |x|. I'paduueckoe pelieHuE JNHHEHHBIX YPABHEHUH M CHCTEM JIMHECHHBIX
YPaBHEHU.

8 KZIACC

Yucaa v BBIYUCTCHUS

KBagparHelii kopeHb u3 umcna. [loHsatme 00 WppalMOHATEHOM YHUCIIE.
JlecaTuuHbIe MPUOIMKEHUST HPPALMOHAIBHBIX uncen. CBOHCTBA apu(METHIECKUX
KBAJIPATHBIX KOPHEH M UX MPUMEHEHHE K TPEOOPA30BAHUIO YUCIIOBBIX BBIPAKEHUI
Y BBIYMACIICHUSAM. [ICHCTBATEIBHBIE YMCTIA.

Crenenp ¢ LenpIM MmoKasarenem u €€ cporictea. CTaHaapTHAs 3aUch YACIIA.

Anre0panyecKkue BeIpOKCHUSAATreOpan4ecKue BbIpaKeHust

KBagparHelii  TpEXWNEH, Ppa3lIOKEHUE  KBAAPATHOIO  TPEXWICHA  HA
MHOKUTEIIH.

AnreOpanueckass apoOb. (OCHOBHOE CBOMCTBO anreOpanueckod Ipoow.
CnokeHHe, BBIYMTAHWE, YMHOXKCHHE, JCICHHE aireOpavyeckux JapoOei.
PannoHasibHbIe BBIPAKEHUS M KX TPEOOPA30BAHUE.

YpaBHEHUS M HEPABEHCTBAY pABHEHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (opMmyna KOpHEH KBAJAPAaTHOTO yPaBHEHHSI.
Teopema Buera. Pemenne ypaBHEHUH, CBOAAIIMXCS K JUHEHHBIM U KBAAPATHBIM.
[Tpocreitnme qpoOHO-palMOHATIEHBIC YPABHECHUS.

['padmueckas MHTEPIPETALMS YPABHEHHUHA ¢ TBYMSI IEPEMEHHBIMU M CUCTEM
JMHEHHBIX YPABHEHUM C JBYMs TEPEMEHHBIMHU. [IpuMepbl pelmeHus cucrem
HEIMHENHBIX YPABHEHUH C IBYyMS TEPEMEHHBIMU.

Pelrenne TEKCTOBBIX 3a7a4 aareOpanyeckum CrocoOoM.,

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO € OJHON MEPEMEHHOM.
PaBHOCUIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OOHOM IMEPEMEHHOM.
CHCTEeMBI JIMHEHHBIX HEPABEHCTB € OJJHON MEPEMEHHOM.

OyHKIMUPYHKINH

[Tonstne ¢Qynkmuu. OONacCTh ONPEAECNTCHUST M MHOXECTBO 3HAYCHMMNA
¢ysakumnn. CriocoObl 3ananus QyHKIWHA.

I'padpuk PyHkumm. Utenue cpoiicTB (pyHkumm no €€ rpaduky. [Ipumepsr
rpadukoB QPyHKIMH, OTPAKAOIIUX PEATBHBIE MPOLIECCHI.



OYHKIHMKA, ONUCHIBAKOIIKAE TMPSAMYI0 H OOpParHyr MPONOPLHOHATBHBIE
3aBHCHMOCTH, UX rpadukn. OyHKmu y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pELIeHNE YPABHEHUN U CUCTEM YPABHEHUI.

9 KVIACC

Yucnaa v BBIYUCTCHUS

PanmoHnasibHbie 4Kcia, MPPALMOHAIIBHBIE YHMCIIA, KOHEUHBIE U OECKOHEUHBIC
JECATHYHBIC APOOU. MHOKECTBO JEHCTBUTENBHBIX YMCEN, ACHCTBUTEIBHBIE YUCIIA
Kak OCCKOHEUHBIE JECATUYHBIC IpoOM. B3aWMHO OJHO3HAYHOE COOTBETCTBUE
MEYKIY MHOYKECTBOM JAEHCTBUTEIIBHBIX YUCENT U KOOPANHATHOMN IIPSMOWA.

CpaBHEHHME  [ICHCTBUTENBHBIX YHMCEN, Aapu(METUUYECKUE NEHCTBUA €
NENCTBUTEIBHBIMU YUCITAMMU.

Pa3mepbl OOBEKTOB OKPYKAMOIIETO MHUPA, UIATEIBHOCTH MPOLECCOB B
OKPY>KaroIlEeM MHUPE.

[TpnOnm>kEHHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh MPUOMMKeHHs. OKpYTIICHHE
yucen. [Ipukuaka u oLeHKa pe3yabTaToB BEIYUCIICHH.

YpaBHeHHS U HEPABEHCTBA

JlnueiiHoe ypaBHeHUE. Pelienne ypaBHEHU N, CBOAALIMXCS K JIMHEUHBIM.

KBanparHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOAAIMXCS K KBAAPATHBIM.
bukBanparHoe ypaBHeHue. [IpuMepsl peleHust YpaBHEHUN TPEThEW M 4ETBEPTOM
CTETIEHEN Pa3I0KEHUEM HA MHOXKUTEH.

Pemenne apoOHO-panMOHAIbHBIX ypaBHEHWH. PemieHne TEKCTOBBIX 3a1ad
anreOpanvyeCcKuM METOJIOM.

VYpaBHEHHE C ABYMs MEPEMEHHBIMU M €ro rpaduk. PemeHue cucrem aByX
JIMHEWHBIX YPABHEHUN C IBYMs NIEPEMEHHBIMU. PellieHre CUCTEM ABYX YPAaBHEHUN,
OJTHO W3 KOTOPbIX JIMHEHHOE, a HApyroe — BTOpoil creneHu. ['paduueckas
UHTEPIPETALUAS CUCTEMBI YPABHEHUN C IBYMS IIEPEMEHHBIMH.

Pelienne TEKCTOBBIX 3aAa4 aareOpanyeckuM CrocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Peuienne JMHENHBIX HEPABEHCTB € OJHOW IMEPEMEHHON. PereHue cucrem
JIMHEWHBIX HEPABEHCTB ¢ OJHOW nepeMeHHOW. KBaaparHele HEpaBEHCTBA.
['padmueckass wHTEpHpEeTalMsl HEPABEHCTB M CHCTEM HEPABEHCTB C JByMs
[IEPEMEHHBIMU.

OyHKIMUPYHKINH

Keagpatnunas ¢Qyskuus, €€ rpaguk u cBoiictBa. I[lapabosia, KOOpAMHATHI
BEPIIMHBI Mapaboibl, OCh CAMMETPUHN NapabOJIbL.

I'paduxn Gyuxmmit: y =kx, y=kx +b, y=k/x,y =x3,y = \x, y = [x| , u ux
CBOMCTBA.



UucnoBele  MOCHEAOBATENBHOCTUYUHC/I0BBIE  MOCAEI0BATEILHOCTH M
nporpeccuu

[ToHsATME 4YMCIIOBOM MOCIEAOBATENLHOCTH. 3aJaHUE MOCIEA0BATEIILHOCTH
PEKYPPEHTHOM (hopMyIioi u HopMyJIoit #-ro wiieHa.

ApudmeTrueckas U reoMeTpuueckas nporpeccur. @opMysbl #-ro 4jaeHa
apu(PMETUYECKON U TEOMETPHUYECKON MPOTrPECCHIA, CYMMBI TIEPBBIX 71 YJIEHOB.

H3o0paxkeHne YiIeHOB apuPMETHUYECCKOH M TE€OMETPUUYECKOH MPOTPECCHid
TOYKAMHU Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEMHBIN U OKCIIOHEHIUAIBHBIN POCT.
Cno>KHBIE TPOLIEHTHI.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHSA TTPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrpaMMmbl y4eOHOrO Kypca
«AnreOpa» XapaKkTepU3yHOTCH:

1) narpuoTH4ecKkoe BOCIUTAHHE:

[IPOSIBJICHUEM HMHTEPECA K MPOIUIOMY MW HACTOAIIEMY POCCHUCKON
MAaTE€MAaTUKU, UEHHOCTHBIM  OTHOLICHWEM K  JOCTHXKCHMSAM  POCCUHCKHX
MaTeMaTHKOB M POCCHMCKOW MaTEMATHYECKON IIKOJBI, K HCIIOJIB30BAHUIO DTHUX
JOCTUKEHHIA B PYTUX HAyKaxX W MPUKIAAHbIX chepax;

2) rpa)KaIaHCKOe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO O0S3aHHOCTEH INpayKAAHWHA U PEAM3ALMH €r0
npaB, NPEACTABICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIMOHWUPOBAHUS
PA3IAYHBIX CTPYKTYP, SBJICHMIA, MPOLEAYP TPAKIAHCKOTO O0IIECTBA (HAPUMED,
BbIOOPBI, OMPOCHI ), TOTOBHOCTBIO K OOCYKACHHIO 3THUYECKUAX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKAM TPUMEHECHHEM JOCTHXKEHUM HAYKH, OCO3HAHUEM Ba)KHOCTH
MOPATbHO-3THYECKUX MMPUHLUIIOB B ACATENBHOCTH YYEHOT O,

3) Tpy10BOE BOCIIUTAHHUE:

YCTAHOBKOM HAa AaKTMBHOE Y4YaCTUE B PCIICHUM NPAKTHYECCKUX 3aaa4
MAaTEMAaTUUYECKON HANPABICHHOCTH, OCO3HAHUEM BAKHOCTHM MATEMAaTH4ECKOrO
0o0pa3oBaHMsl HAa MPOTSHKCHWM BCEH SKM3HM JUIS YCIEIIHOW MPO(ecCHOHATBHOM
JEATEIbHOCTA M PA3BUTHEM HEOOXOAUMBIX YMEHHWA, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM WHANBUAYAIBHON TPACKTOPUX 00Pa30BaHUs U 5KU3HEHHBIX MJIAHOB C
YUETOM JITYHBIX MHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) scTeTn4ecKoe BOCTIUTAHHE:

CHOCOOHOCTBE) K OMOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHIO
MAaTEMaTHYECKAX OOBEKTOB, 3aJa4, PEUICHMIA, PACCYyXICHWUH, YMEHUIO BHIETh
MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) neHHOCTH HAYYHOTI' O O3HAHMS:

OpUEHTAUMEH B JEATEIBHOCTH HA COBPEMEHHYID CHCTEMY HAYYHBIX
NPEICTABICHUAN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS YEJIOBEKA, MPUPOIBI U
oOuiecTBa, MOHUMAHUEM MATEMATHYECKONM HAyKM Kak c(Qepbl YeIOBEUECKOM
JEATENBHOCTH, JTANOB €€ Pa3BUTHS W 3HAYUMOCTH JJIl PA3BUTHS LIABUIA3ALMM,
OBJIAJICHUEM SI3bIKOM MATEMATHKM U MATEMATHYECKON KYJIBTYPOH Kak CPEACTBOM
MO3HAHUS MHPA, OBJIAJICHUEM MPOCTEHIIMMUA HABBIKAMHM MCCIIEA0BATENBCKON
NEATENBHOCTH,



6) ¢usnueckoe BocnuTaHHe, (POPMHPOBAHHUE KYJIbTYPbI 310POBbSI H
3MOLHMOHAIBHOIO 0JIArONOJyYHs:

TOTOBHOCTBIO TPUMEHSATh MAaTEMAaTUYECKUE 3HAHHWS B HMHTEPECAX CBOETO
3JI0POBBS, BEACHUS  3J0pOBOr0  o0pa3a KM3HU  (30pOBOC  IUTAHHUE,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas Quanyeckas
AKTUBHOCTH), C(OPMHUPOBAHHOCTBED HAaBbIKA PE(PIEKCHM, NPU3HAHUEM CBOETO
IPaBa Ha OIMOKY M TAKOTO K€ MpaBa APYroro YeJIOBEKa,

7) 3K0JI0rHYecKOoe BOCTINTAHHE:

OpUEHTALIMEH HA MPUMEHEHUE MATEMATUUYECKUX 3HAHUN AJI PEIIEHUS 3aaa4
B 00JaCTM COXPAHHOCTH OKPY KAKOUIEH Cpeabl, MJIAHUPOBAHHMS MMOCTYNKOB M
OLICHKH WX BO3MOXHBIX TOCJICACTBUH sl OKPY>KAMOIIEH CPeabl, OCO3HAHUEM
r100AIBHOTO XapakTepa 3KOJOTHYECKUX TPOOIEM U MyTEH UX PELICHUS,

8) ajantanusi K U3MEHAIIMMCS YCJIOBHAM COLMAJBbHON M MPUPOAHOIT
cpeabl:

TFOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSAX HEONPEACIEHHOCTH, TMOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO NEATEIIBHOCTh, B TOM YMCIIE
YMEHHE YUUTHCA y APYTHX JIFOACH, MpuoOpeTaTh B COBMECTHOW ACSITENLHOCTH
HOBBIC 3HAHUSI, HABBIKK W KOMIIETEHIIMH U3 OMbITA APYTHUX;

HEOOXOOUMOCTEIO B (JOPMUPOBAHMM HOBBIX 3HAHWWA, B TOM YHCIIE
(OopMyUPOBATH UIEH, TOHATHUS, TUIOTE3BI 00 0OBEKTAX W SBICHUSAX, B TOM YUCIIE
paHee HEW3BECTHBIX, OCO3HABATh JACPUIMATHI COOCTBEHHBIX 3HAHWA U
KOMIETEHTHOCTEH, TUTAHUPOBATH CBOE PA3BUTHE,

CHOCOOHOCTBKD ~ OCO3HABaTh  CTPECCOBYK)  CHTYallMKO, BOCHPUHUMATh
CTPECCOBYK) CUTYALIMIO KaK BBI30B, TPEOYIOMMIA KOHTPMEP, KOPPEKTHPOBATh
OPUHUMAEMbIE PEIICHUST W ACKHCTBUS, (OPMYJIMPOBATH M OLICHUBATH PHUCKH W
NOCIEACTBHS, POPMHUPOBATH OMBIT.

METANIPEJMETHBIE PE3YJIbTATDI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSI

ba3osble Jornyeckue aeiicreus:

e BBISIBJIATh U XaPAKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKN MATEMATHYECKUX
OOBEKTOB, TMOHATHI, OTHOLIEHWH MEXAY MOHATHAMH, (OPMYTUPOBATH
ONpEACTICHUS]  TOHSTHM, YCTAaHABJIMBATH CYLICCTBEHHBI  NPH3HAK
KIacCU(pUKalMy, OCHOBAHMS i OOOOIICHHMS W CPABHEHUS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATh, (POPMYJMPOBATH W  NPeoOpa3OBbIBATh  CYKICHUS:
YTBEPAUTENbHBIE W OTPHULATEIBHBIE, €AMHUYHbIC, YaCTHBIC W OOIIME,
YCIIOBHBIC,



BBISIBJISITh ~ MAaTEMATMYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M W
npoTuBOpeurss B (aKTax, MAAHHBIX, HAOIIOACHUAX W YTBEP)KICHUSX,
npejiaratb  KpUTEpUM I BBISIBJICHUS ~ 3aKOHOMEPHOCTEH W
[IPOTHBOPEYHIA;

JIeNIaTh BBIBOJABI C HKCIOJIb30BAHMEM 3aKOHOB JIOTWKH, ACTYKTHUBHBIX W
MHIYKTUBHBIX YMO3aKIIOYCHUN, YMO3AKIIFOUYCHUH 110 aHAJIOTHH,

pa3dupaTh J0KA3aTENbCTBA MATEMATHUECKAX YTBEPKACHHUMA (TIPSIMBIE U OT
OPOTUBHOIO), MPOBOJUTH CAMOCTOSITENIBHO HECIIOKHBIE JOKA3aTENbCTBA
MaTeMaTHYECKUX (PAKTOB, BBICTpaMBaTh AapPryMEHTALMIO, TPUBOANTH
OPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,
BbIOMpaTh €rnoco0 pemeHus y4eOHOM 3ahaud (CpaBHUBAThb HECKOJIBKO
BapUAHTOB peUICHUs, BbIOMpaTh HauOoJee MOAXOMAUIMA ¢ Y4YETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBblie ncciienoBaTe/IbCKUe AeiiCTBHUSA:

UCIOJIb30BaTh BOMPOCH KAK MCCIEAOBATENBCKUI MHCTPYMEHT MO3HAHWUS,
(opMyMpOBaTh BONPOCHI, (PUKCUPYIOUIME NPOTHBOPEYHE, MPOOJIEMY,
CaMOCTOSITETIbHO YCTAHABIMBATH MCKOMOE M JAHHOE, (POPMUPOBATH
TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UILUI0, MHEHHE,

OPOBOAWTH MO CaAMOCTOSATENIBHO COCTABJICHHOMY IIJIaHY HECTIOKHBIN
DKCIEPUMEHT,  HEOOJBIIOE  MCCIACAOBAHME MO  YCTAHOBIICHUIO
OCOOCHHOCTEH MAaTeMaTUUYeCKOr0 OOBEKTa, 3aBUCHUMOCTEH OOBLEKTOB
MEXTY COOOM;

CaMOCTOATEBHO (POPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI MO PE3yJibTaraM
NPOBECAEHHOTO HAOJFONCHUS, UCCIICIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIbTATOB, BEIBOJOB M 0000IIEHWIA;

NPOrHO3APOBATh BO3MOYKHOE PA3BHTHE MPOLECCA, a TAKKE BBIIBUIATH
IPEINOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ naopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh WM M30BITOYHOCTH WH(OPMALIMK, JAHHBIX,
HEOOXOMMBIX JJIsl PELICHHMS 3a1a4H;

BbIOMpaTh, AHAIM3UPOBATh, CUCTEMATU3MPOBATH W HMHTEPIPETUPOBATH
WH(OPMALMIO Pa3IMYHbIX BUAOB U (POPM IPEACTABICHHS,

BbIOMpaTh (OpMY TNPEACTABICHUS WH(POPMALMM W WJUIFOCTPUPOBATH
pelacMble 3aJa4d CXEMaMu, auarpaMmamu, WHOH Tpadukoil W HXx
KOMOHMHALINSAMH,

OLICHWBATh HAAEKHOCTh WH(OPMALMU TO KPUTEPUSM, MNPEUIOKCHHBIM
YUUTENEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIE IeHCTBHS:



BOCIIPUHUMAThL W (POpPMYJIMPOBaTh CY>KACHUS B COOTBETCTBUU C
YCJIOBUSIMU M LIEJASIMU OOLIEHUS, SICHO, TOUYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUKY 3PEHMs] B YCTHBIX M MUCHBMEHHBIX TEKCTaX, AABaTh MOSCHEHUS TO
XOJy PeUICHUs 3a]]a4i, KOMMEHTUPOBATH MOTYYCHHBINH Pe3ybTar;

B X0JI€ OOCY>KIEHMS 3a1aBaTh BOMPOCHI IO CYIIECTBY O0CY>KIAEMOM TEMBI,
npoOJIeMbl, pelIaeMoid 3a1a4k, BHICKA3bIBATh UJIEH, HALICTICHHBIE HA TIOUCK
pELICHUS, COMOCTABNIATH CBOM CYXKIEHHMS C CYXXKICHUSIMU JPYrHX
YYaCTHUKOB JMajiora, 0OHApYKMBaTh Pa3inuMe U CXOJACTBO TMO3UIMIMA, B
KOPPEKTHO# popme (HopMyIUpOBaTh pa3HOIIACHS, CBOM BO3PAKEHMSI,
OpEACTaBIATh  PE3yJbTaThl  PELICHMS — 3aJaud,  OKCIOEPUMEHTA,
UCCIICIOBAHMSI,  MPOEKTa,  CAMOCTOATEIBHO  BBIOMparh  (opmar
BBICTYIIJICHUSI ¢ YUETOM 3a/1a4 NMPE3CHTALUN U OCOOCHHOCTEN ay AUTOPUH;
NOHMMAaThb W WCHOJB30BaThb  NPEUMYLIECTBA  KOMaHAHONH U
UHAMBUYATbHOM paboThl MpPU  PEHICHUH YYEOHBIX MaTEeMaTUUYECKUX
3aj1ay;

OPUHUMATD LEJIb COBMECTHOM AEATEIbHOCTH, MJIAHUPOBATH OPraHU3aNI0
COBMECTHOM paboThl, pacnpedeisTh BUAbI paboT, JOroBapUBaThCA,
00CY>K1aTh MPOLECC U Pe3yIbTaT padOTh, 0000IATh MHEHUST HECKOJIBKIX
JIFOJICH;

y4acTBOBaTbh B TIpyNmoBeIX (opmax paboTel (00CykaeHus, OOMEH
MHEHHUSMHU, MO3IOBbI€ IITYPMbI M JAPYTUE), BBHIMOJHSATH CBOK YacTh
pPaboOThl U KOOPAUHUPOBATH CBOM JCHCTBUSI C IPYTUMH YJICHAMU KOMAH/IbI,
OLIEHMBATh KAYE€CTBO CBOEr0 BKJAAa B OOWIMI MPOAYKT MO KPUTEPHUSIM,
c(OpPMYTMPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHHBepCaJbHbIe YUeOHbIE JeiicTBUS
Camoopranusanusi:

CaMOCTOSITENTBHO COCTABJIATh IJIAH, AJITOPUTM PEUICHUS 3afaud (MU €ro
4acTh), BEIOMpATh CMOCO0 PEUICHHs C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATH
BapHaHTHI PELICHHI ¢ YYETOM HOBOM MH(OpMaLIUK.

CaMOKOHTPOJ/Ib, SMOLHUOHAJILHBII HHTEJJICKT:

BIQJECTh CHOCOOAMH  CaMOMPOBEPKH, CAMOKOHTPOJII Mpouecca u
pe3yabpTara pEuIeHUs MaTEMATHUYECKOM 3a/1a4u,

NPEABUACTh TPYTHOCTH, KOTOPHIE MOTYT BO3HMKHYTH TPH PEIICHUH
3@/1a4d, BHOCHTh KODPEKTUBBI B JICATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, HAMACHHBIX OMIMOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUEC PE3YJbTaTA ACATEIBHOCTH MOCTABJICHHON LETU
U YCJIOBUSIM, OOBSCHATH MPUYMHBI TOCTHXKCHUS UM HETOCTHXKCHUS 1IETH,
HAXOJIUTh OIIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.



HPEAMETHBIE PE3YJIBTATDBI

K xonny oOyueHus B 7 kjaacce OOydYaromuiics TMOJYYUT CJICTYOLIUE
OPEIMETHBIE PE3YIbTATHI:

Yucnaa v BBIYUCTCHUS

BBINONMHATE, coYeTas yCTHBIE M TMHUCBMEHHBIE MPUEMBI, apu(PMETUUYECKUE
JECUCTBHS C PALlMOHAIIBHBIMHU YHCIIAMH.

HaxonuTe 3Ha4YeHHs] YHCIOBBIX BBIPAKCHUN, MPUMEHITH Pa3HOOOpa3HbIC
crocoO0bl M MPUEMBI BBIYMCIICHUS 3HAYEHUI APOOHBIX BBIPAKCHHMA, COACPMKAIIMX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[lepexoauth OT OIHOW (POPMBI 3aMUCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JOECATHYHYIO JpoOb B OOBIKHOBEHHYHO, OOBIKHOBEHHYI) B JICCATUYHYIO, B
YaCTHOCTU B OECKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHMBATh M yIOPSAA0UYMBATH PALMOHAIBHBIC YUCIIA.

OKpyrasTh yncna.

BBINOMHATE MPUKUAKY M OLICHKY PE3YJIbTaTa BEIYACICHHA, OUEHKY 3HAYCHUN
YHCJIOBBIX BBIPAKCHUH. BBIMONHITE ACHCTBHS CO CTENEHSMU C HATypPalbHBIMU
NOKA3aTENSIMH.

[IpuMeHsATh  NPU3HAKA  JACTTUMOCTH,  PA3I0)KEHWE HA  MHOXKUTENH
HATYpPAJIbHBIX YHCETT.

Pemare NpakTUKO-OPUEHTHPOBAHHBIE 3aJa4d, CBS3AHHBIE C OTHOLICHHEM
BEJIMYMH, MPOMOPLUHOHAIBHOCTBIO BEJMYMH, MPOLECHTAMH, WHTEPIPETUPOBATH
PE3yAbTaThl PEUICHHS 3a1a4 C YYETOM OTPAHMYEHMI, CBA3aHHBIX CO CBOWCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AuredpanvecKkue BbIPpAKEHUsI

Hcnonb30Bare anreOpanyecKyt0 TEPMHHOJIIOTHIO M CUMBOJIMKY, TPUMEHSTH
€€ B MPOILIECCE OCBOCHUS YUEOHOr0 MaTepuaia.

HaxonuTte 3HaueHHs OyKBEHHBIX BBIPQKCHHIA MPU 33JaHHBIX 3HAYEHUSX
NEPEMEHHBIX.

BemonHaTe  npeoOpa3oBaHust  LENOTO  BBIPQXKECHUS B MHOTOYJICH
NPUBEICHUEM MOJOOHBIX CIIAracMbIX, PACKPBITHEM CKOOOK.

BBINONMHATE YMHOKEHME OJHOWICHA HAa MHOIOWIEH M MHOIOYIEHAa Ha
MHOTOYJIEH, MPUMEHATH (POPMYJIBI KBapaTa CyMMBI U KBaIpara Pa3HOCTH.

OCYILIECTBIIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKHUTEIM C TOMOLIBIO
BBIHECCHHS 3a CKOOKM OOIIEr0 MHOJKMTENS, TPYNIUPOBKH — CIAracMbix,
OPUMEHEHUS (POPMYJT COKPAIIEHHOTO YMHOKEHUSI.

[TpumeHsTh MpeoOpa3oBaHUsl MHOTOUIEHOB JUISl PEIIECHUS PA3IMYHBIX 33144
U3 MaTEMATHKHN, CMEXKHBIX MPEAMETOB, U3 PEATbHOM MPAKTUKH.

Hcnonb3oBark CBOMCTBA CTENEHENH C HATYpPaIbHBIMUA ITOKa3aTEIsAMU JUISA
npeoOpa3oBaHUsl BIPAKECHUH.



YpaBHeHHS U HEPABEHCTBA

Pewrare JMHEHHBIE YpaBHEHUsS C OJHOM IEPEMEHHOW, MPHUMEHSs IMpaBuia
[epexo1a OT UCXOAHOTO YPAaBHEHUS K PABHOCUIILHOMY eMy. [1poBepATh, ABIISETCS
JIM YUCJIO KOPHEM YPaBHEHUS.

[TpuMeHsTh TpadUUECKUE METOIBI PU PELICHUHU JTUHEHHBIX YPAaBHEHUH U X
CUCTEM.

[TonOupare TpuUMEpPBl Map YMCEN, SBISIFOMIMXCS PEHICHUEM JIMHEHHOTO
YPaBHEHHUS C ABYMS [IEPEMEHHBIMHU.

CTpouTh B KOOPAWMHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YPaBHEHHS C
JABYMsI TIEPEMEHHBIMH, TOJB3YSCh TPaPUKOM, MPHBOAUTH NPUMEPHI PEIICHUS
VPaBHEHHS.

Pewmare cucTeMbl IByX JIMHEHHBIX YPABHEHUH € IBYMs IEPEMEHHBIMU, B TOM
YyHCIie TpaduyecKH.

CocTaBnsaTh M pelIaTh JIMHEWHOE YPABHEHWUE WIIM CHCTEMY JIMHEHWHBIX
VPaBHEHU 10 YCIOBHIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aa4M MOy YEHHBIN pPe3yJIbTar.

DOyHKIUU

H3o6paxkaTe HA KOOPAMHATHON MPSIMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KU, UHTEPBAJIBL, 3aIMChIBATH YUCIIOBBIE IIPOMEIKYTKH Ha
anreOpanveCcKoM SI3bIKE.

Ormeuars B KOOPAMHATHOM TUIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAMHATAM,
CTpOUTH rpadukm TMHEHHBIX QYHKIMNA. CTpouTh rpaduk PyHKIMK y = [X|.

OnucelBaTh C MNOMOUIBIO (PYHKIMIA W3BECTHBIE 3aBHCHMOCTH MEXIY
BEJIMYMHAMH. CKOPOCTb, BPEMs, PACCTOSAHHUE, II€HA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOJUTEIILHOCT, BPEMSI, 00BEM pabOTHI

Haxoaute 3HaueHne (pyHKIMU N0 3HAYEHUIO €€ apryMEHTA.

[Tonumare rpaduyecknii cnoco® MPEACTABICHUS M aHan3a MHQPOpPMALWH,
W3BJIEKATh U MHTEPIPETUPOBATh HHPOPMALIMIO U3 TPaMKOB PEATBHBIX MPOLIECCOB
1 3aBUCHMOCTEMN.

K xonny oOyueHus B 8 kjacce oOyyaromuiics MOJYYUT CJICTYOLIUE
[PEAMETHBIE PE3YIIBTATHI:

Yucnaa v BBIYUCTCHUS

Hcnonb30oBare HaYalbHBIE TPEACTABICHUS O MHOXKECTBE JEWCTBUTEIBHBIX
YHCENT ISl CPABHEHUS, OKPYTJICHHS U BBIYMCIICHUN, M300payKaTh ACHCTBUTEIBHBIC
YHCJIa TOYKaMA Ha KOOPAUHATHON IIPSIMOM.

[IpuMeHsITE TOHATHE APU(PMETUYECKOTO KBAAPATHOTO KOPHS, HAXOAWTH
KBAJIPATHBIE KOPHH, WCIOJIB3Ysl MPU HEOOXOJAMMOCTH KAJBKYJISATOP, BBINOJIHSTH
npeoOpa3oBaHusl BBIPAKCHUH, COACP)KALIMX KBAaAPATHBIE KOPHU, WCHOJB3Ys
CBOMCTBA KOPHEN.



Hcnonb3oBare 3amucu OONBIIMX W MAIBIX YUCENI C MOMOIIBI) JECATHYHBIX
npobeit u creneneid uucna 10.

AuredpanvecKkue BbIPpAKEHUsI

[IpUMEHATh TMOHATHE CTEMEHW C LEJbIM  MOKA3aTeNIEM, BBIOJIHATH
npeoOpa3oBaHus BEIPAKEHUH, COAECPKAIMX CTENEHH C LENBIM MOKA3aTeNIEM.

BBINOMHATE TOXKAECTBEHHBIE MPEOOPA30BAHUAS PALMOHATIBHBIX BBIPAYKEHUIA
HA OCHOBE MPABUJI ICHCTBUI HAl MHOTOYICHAMH U alIreOpandecKuMu Ipo0sMu.

PacknmaapiBaTh KBaApaTHbIA TPEXUIEH HA MHOKUTEIH.

[TpumeHsTh MpeoOpa3oBaHus BEIPAKEHUHN Il PEIICHUS PA3JIMYHBIX 33134 U3
MAaTEMATHKH, CMEXKHBIX MPEAMETOB, U3 PEATIbHONU MPAKTHKH.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHElHBIE, KBAAPAaTHBIC YPABHEHUS M PalMOHATBHBIE YPABHEHMS,
CBOJSAIIMECS K HUM, CUCTEMBI IBYX YPABHEHUI C IByMSs IEPEMEHHBIMH.

[IpoBoauTh MpOCTENILINE UCCIIEN0BAHUS YPABHEHUI U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM IpadMUYeCKUX MPEACTABICHUH (yCTaHABIMBATh, AIMEET
JV YPAaBHECHUE WM CUCTEMA YPABHCHWH PEUICHHS, €CITU MMEET, TO CKOJIBKO, W
poyee).

[TepexoauTh OT CIIOBECHOH (HOPMYJIUPOBKM 3a1auu K €€ anreOpandyeckoi
MOJEIM C TIOMOLIBK) COCTABJICHHS YPABHCHHsS WM CHUCTEMBI yPaBHCHWH,
WHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aa4M MOJTyUYEHHBIH pe3yJIbTar.

[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUISl CPaBHEHMS, OLICHKH,
pelIarh JIMHEWHBIE HEPABEHCTBA C OJHON IMEPEMEHHON W HMX CHUCTEMBI, 1aBaTh
rpaQuyecKyr0 WIDIIOCTPALMIO MHOXKECTBA PEIICHWH HEPABEHCTBA, CUCTEMBI
HEPABEHCTB.

DOyHKIUU

[ToHrMare W KCMONB30BATh (PYHKIMOHAIBHBIE MOHATHS M S3bIK (TEPMUHBL,
CUMBOJIMYECKME OOO3HAYCHHS), ONPEACNIATh 3HAYCHHE (PYHKIMHM TO 3HAYCHHIO
apryMeHTa, ONpeAcsaTh CBOHCTBA (PYHKIMH MO €€ rpaduKy.

CtpouTs rpaQuKy 3JIEMEHTAPHBIX PYHKIMI BUOA:

y=kix,y=x2,y=x3y =[x,y = \X, OMHCHIBATH CBOWCTBA UHCIOBOM
(GyHKIMU 10 €€ rpaduKy.

K xoHiy oOyueHus B 9 kjacce 0Oydaromuics TMOMYYUT CICAYIOLINE
OPEIMETHBIE PE3YIbTATHI:

Yucnaa v BBIYUCTCHUS

CpaBHUBATh M yIOPSA0UYMBATH PALMOHAIBHBIE U UPPALMOHATIBHBIC YHCIIA.

BemonHsaTe apudmeTnueckue SHCTBUS €  PAUMOHAIBHBIMM  YHCTIAMH,
coyeTass YCTHbIE M TUCbMEHHBIC MPUEMBI, BBINOJHATH BBIYKACICHHS C
WPPALMOHATIbHBIMA YHCTIAMH.



HaxomuTh 3HayeHUs CTeNEHEW C [ENBIMA  TOKa3aTeiasiMA M KOPHEN,
BBIYUCIIATH 3HAYEHUS YMCIIOBBIX BBIPAKEHHM.

OKpyrnsTh JEHCTBUTENIBHBIE YHWCIA, BBINOJHATE NPUKHIAKY peE3yabTara
BBIYMCJICHU, OLICHKY YHCJIOBBIX BBIPAKEHHUIN.

YpaBHeHHS U HEPABEHCTBA

Pewrare JMHEHBIE W KBaApaTHbBIE YPaBHEHUsS, YPABHEHHUs, CBOAALIMECA K
HUM, POCTEHIINE TPOOHO-PALIMOHAIBHBIE Y PABHEHMUSI.

Pewrare cuctemMbl ABYX JIMHEWHBIX YPaBHEHWN C JABYMs MEPEMEHHBIMU H
CUCTEMBI IBYX YPAaBHEHUI, B KOTOPBIX OJHO YPABHEHUE HE SABJIACTCSA JTUHEHHBIM.

Pemate TEkCTOBBIE 3a7auu  alreOpanyecKUM CHOCOOOM € MOMOUIBIO
COCTABJIEHUs YPABHEHUS WU CUCTEMBI IBYX YPaBHEHUMN C IBYMS IIEPEMEHHBIMH.

[IpoBoauTh MpOCTENILINE UCCIIEN0BAHUS YPABHEHUI U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM IpadMUYeCKUX MPEACTABICHUH (yCTaHABIMBATh, AIMEET
T YpaBHEHUE WIM CHCTEMA YPABHEHHWH PEILIECHUs, €CIIA UMEET, TO CKOJIBKO, W
poyee).

Pemare nHHEHHbIE HEPABEHCTBA, KBAAPATHBIC HEPABEHCTBA, M300paXkaTb
peLIeHE HEPABEHCTB HA YMCIIOBOW MPIMOM, 3alMCBIBATH PELICHUE C IMOMOIIBIO
CUMBOIJIOB.

Pemwrare  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CUCTEMBI  HEPABEHCTB,
BKIIFOUAKOIME KBAAPATHOE HEPABEHCTBO, M300paXkaThb PEIHICHUE CUCTEMBI
HEPABEHCTB HA YMCIOBOM NPAMOM, 3alIUCHIBATH PELICHUE C IOMOIIBIO CUMBOJIOB.

Hcnonb30Barhk HEpABEHCTBA MPU PELIEHUH PA3JIMYHBIX 3a/1a4.

DOyHKIUU

PacnosHaBate (yHKIMM W3y4YEeHHBIX BHIOB. [lOKa3biBaTh CXEMaTHYECKH

PACIIONIOKEHUE HA KOOPAMHATHOM TUIOCKOCTH rpadukoB pyHKUMi BUAA: y = kx, y
—hkx + b y=kix,y=ax2 + bx + ¢, y=x3,y=1X y = x|, B 3aBUCHMOCTH OT
3HAYEHUI KO3 PULIMEHTOB, OMUCHIBATH CBOMHCTBA (DYHKIIHIA.

CtpouTh M HM300pakaTh CXEMATUYECKH TpaQUKM KBaIpPaTHYHBIX (PyHKUWH,
OTKCHIBATh CBOMCTBA KBAIPATHUHBIX (DYHKIMH 1O UX rpadukam.

Pacno3zHaBath kBajpaTHuHy0 QyHKIWIO 1O (HOpMyJie, MPUBOINTE TPHUMEPHI
KBaJIPaTHUHBIX (PYHKIMI U3 peanbHOMN KU3HU, PU3UKU, TEOMETPUH.

YucioBble NOCIEA0BATEILHOCTH H POrPecCuH

PacnozHaBath apu(PMETHUYECKYKD M TE€OMETPHUYECKYIO NPOTPECCHHM MPH
pa3HbIX COco0ax 3aaHusl.

BBINONMHATE  BBIYMCIEHUS C€  HWCHOJB30BaHWEM (POpMyn nN-ro 4jeHa
apu(PMETUUYECKON U TEOMETPHUYECKON MPOrPECCHIA, CYMMBI TIEPBBIX N YJIEHOB.

H3o0paxkaTe WiIEHBI MOCIECIOBATEIbBHOCTH TOYKAMH HA KOOPAMHATHOM
TUTOCKOCTH.



Pemarh 3amaum, CBS3aHHBIC C YMCIIOBBIMH TMOCIEAOBATEIHHOCTAMHU, B TOM
YKCIIe 3a7a4U M3 PEaNbHOM JKU3HM (C MCTIOIb30BAHUEM KabKyNIaToOpa, [MU(PPOBLIX
TEXHOJIOTHIA).



TEMATHYECKOE INVNTAHUPOBAHUE
7 KIIACC

KoaunyectBo yacos DJeKTPOHHbBIE
HaumeHoBaHHe pa3aesioB v TeM mugpoBbIe
Ne n/m e Kontpoabusie | IIpakTHueckne (mupp )
NPOrpamMmslI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
! Yucna v BeaucieHns. PaimoHanbHbIe 25 | bubnuoreka [IOK
qUCsa https://m.edsoo.ru/7f415b90
bubnuoreka [IOK
2 Anreb 27 1
FIPCOPAHHCCIHC BHpaeHiA https://m.edsoo.ru/7f415b90
bubnuoreka [IOK
3 Y 20 1
PABHCHI H HopaBeHeTsa https://m.edsoo.ru/7f415b90
bubnuoreka [IOK
4 Koo a a . D 24 1
PRHERIDH B Ko TR https://m.edsoo.ru/7f415b90
5 [TosTOpeHue u obodeHe 6 1 e LI
https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




8 KUIACC

KoanuectBo yacos DIeKTPOHHBbIE
HanmeHoBaHHe pa3aesioB U TeM uudpposbie
Ne n/m P Kontpoabubie | IIpakTHueckue (mupp )
NPOrpamMMmBslI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
bubnuoreka [IOK
1 4 K 15
ucja v BeraucieHusi. KsanparHeie KopHH hitps-//m cdsoo /784 17af8
5 Yucna v Berauciiennsi. CTeneHb ¢ 1eNbIM 7 bubnuoreka [IOK
[IOKA3aTeNIeM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKkue BbIPAKESHUS. 5 ! bubmmnorexa LIOK
KBanpatHelii TpéxuieH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BhIPaKEHHUS. 15 | bubmmorexa LIOK
Anrebpanueckast ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBa. KBagparHbie 15 | bubnuoreka [IOK
YPaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHCTBA. CHUCTEMBI 13 bubnuoreka [IOK
YPaBHEHUI https://m.edsoo.ru/7f417af8
bubnuoreka [IOK
7 Y .H 12 1
paBHEHUs U HepaBeHCTBa. HepaBeHcTna hitps-//m cdsoo ru/78417af8
bubnuoreka [IOK
8 o .0 5
Y HICHIH. LICHOBHBIC HORATHA https://m.edsoo.ru/7f417af8
bubnuoreka [IOK
9 o | 9
e TaCnonLc Py https://m.edsoo.ru/7f417af8
bubnuoreka [IOK
10 IT 0600 6 1
OBTOPEHHE 1 ODODICHIE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




9 KUIACC

KoaunuyectBo uacos DJeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbie
Ne n/m P Kontpoabnsie | IlpakTnueckue (mudpp )
NPOrpamMmslI Bcero o0pa3oBaTejbHbIE
padoThI padoTbl
pecypcsl
! Uucna u BeraucieHus. JlelficTBUTENbHbBIC 9 bubnmuoreka [IOK
YHCIa https://m.edsoo.ru/7f419d08
5 VYpaBHEHUS 1 HEPABEHCTBA. Y PABHECHUSI C 14 ! Bbubnmuoreka [IOK
OIHOU MEPEMEHHOMN https://m .edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CUCTEMBI 14 | Bbubnmuoreka [IOK
YPaBHEHUI https://m.edsoo.ru/7f419d08
Bbubnuoreka [IOK
4 Y .H 16 1
paBHeHUs U HepaBeHCcTBa. HepaBeHcTBa https/m.odsoo.ru/7€419d08
5 P 16 1 Bbubnuoreka [IOK
https://m.edsoo.ru/7f419d08
6 YHucnoBble MOCIENOBATEIbHOCTH 15 1 Eonbrcera O
https://m.edsoo.ru/7f419d08
7 ITosTopenue, 0b600IIEeHNE, CHCTEMAaTH3ALUS 18 ! Bbubnuoreka [IOK
3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




YYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O TPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IS YYEHUKA

METOJNYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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