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MNOACHUTEJIBHASA3SAIIMCKA

Anrebpa sABIsETCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETO
o0Opa3oBaHMsI: OHa 00ECTIEYNBACT U3YUCHHE JIPYTUX JUCIUIUIMH, KaK €CTeCTBEHHO-
HAayyHOro, TaK W TyMaHUTAPHOIO LMKIOB, €¢ OCBOECHHE HEOOXOAMMO MJis
IPOAODKEHUs 00pa30BaHUs U B MOBCEAHEBHOM KU3HU. Pa3BuTHe y o0yyarommxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOXKIACHUM W CYIIHOCTU alre0pandecKux
abCcTpakiuii, cnoco0e OTpaKEHHUsI MaTEMAaTUYECKOM HAYKOW SIBJIEHUN U IPOLECCOB
B MpUPOJE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJICIMPOBAHHS B HAYYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS
U Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX Ul aJanTallid B COBPEMEHHOM LIU(POBOM
oOmectBe. M3ydeHue anreOpbl oOecreurMBaeT pa3BUTHE YMEHHsS HaOJIOAATh,
CpaBHHMBaTh, HAaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTA MBIIUICHHUSA,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBUSL U BBIBOJBI,
dopMmynupoBatbyTBep)KAeHUSA.OCBOCHHEKYpca  anreOpbloOecedBacTpa3BUTHE
JOTHYECKOr0 MBIIUICHUS] O0Yy4YaroUIMXCs: OHHM HCIOJB3YIOT JEAYKTUBHbIE MU
WHAYKTUBHBIE pacCyXIeHus, 00001eHne 1 KOHKpETH3aInio, abcTparupoBanue u
anajoruto. OOyueHwe  anreOpe  NpeAnojiaraeT  3HAYUTENBHBIA  00BEM
CaMOCTOSITEJIbHOM ~ J1€ATEIBHOCTH OOYyYalolUXCsl, IO3TOMY CAaMOCTOSITEILHOE
pelIeHre 3aa4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00y4YEeHHUS.

B crpykType mnporpammel yuyeOHOro kypca «Anredpa» s OCHOBHOIO
o01m1ero o0pa3oBaHus OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOUIECKHIE
auHuH: «Yucaa ¥ BRIYUCICHUD), «ANreOpandecKue BRIPAKCHUSD, «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxngas w3 3THUX coaepKaTeabHO-METOAUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YUYEHHUs Kypca, B3aUMOJCHCTBYS €
JpYyTUMHM €ro JuHusIMU. B Xome wu3ydeHus y4deOHOTO Kypca OOydaromumcs
MPUXOJIUTCS JIOTHYECKH PaCCyKIaTh, MCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
a3blK. B cBsI3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IIPE/ICTAaBICHHbIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHIECKOro o0pa3oBaHUs M CIIOCOOCTBYIOIIME OBJIAJICHUIO O0YUYarOIITUMUCS
OCHOB  YHUBEpPCAJBHOTO MaremMaTudeckoro s3bika. ComepkaTenbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO yuyeOHOTO Kypca «Anredpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxxanne auHMM «Yucia W BBIYUCICHUS» CIYXKUT OCHOBOW IS
JaNbHENIIer0 U3y4eHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOy4arouIuxcs
JIOTHYECKOTr0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCETHEBHON
XKU3HU. Pa3BuTHE MOHATHA O YKCIIE HA YPOBHE OCHOBHOTO 00I1Eero 0Opa3oBaHMS
CBSI3aHOCPALMOHATbHBIMUHHPPAIIMOHATBHEIMUYHUCIIAMU, pOPMUPOBAHUEM



IIPEICTABIICHUA O JEHCTBUTEIBHOM YHCIIE. 3aBEPLICHUE OCBOCHHS YHUCIOBOMU
JVMHUHA OTHECEHO K CpeiHeMY o01ieMy 00pa3oBaHHIo.

CopepxanueByXanreOpanyecKuxJIMHUH—«AITe0panuecKUeBbIPAKEHUS) U
«YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Yy OO0y4aroUIUXcs
MaTEeMaTUYEeCKOro anmnapara, HeOOXOAUMOro JUlisl PEIICHHs 3aJad MaTEeMaTHKH,
CMEXHBIX MPEAMETOB M MPaKTUKO-OPHEHTHPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepHall TPYHIHPYETCS BOKPYT
palMOHAaIbHBIX BhIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUEHUE MATEMATUKU KaK
A3bIKa JUI TIOCTPOCHMS MAaTEMaTUYECKUX MOJCIIECH, ONMCAaHUA IIPOLIECCOB H
ABJICHUI pearbHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKeJalbHeIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOIO, B YAaCTHOCTH, IS
OCBOEHHUS Kypca UHGOPMAaTUKHA, U OBJAJCHUE HABBIKAMU JETYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJBHBIX (DOPM CHOCOOCTBYET pa3BUTHIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHUECKOMY TBOPUECTBY.

Conepxanue GyHKIIMOHATBHO-Tpa(PUUIECKON JIMHUKM HAIICJIICHO Ha MOJy4YeHUE
OOy4aroNIMMUCS 3HAaHUW O (PYHKIMSAX KaKk Ba)KHEHIIEH MaTeMaTH4eCKOW MOAeNn
JUIsL OTIMCAHUS M UCCIIEOBAHUS Pa3HOOOPa3HbIX MPOLECCOB U SIBICHUN B MPUPOJE
u oomectBe. M3yueHne martepuana CrocoOCTBYET pPa3BUTHIO Yy OO0y4aroluxcs
YMEHUS UCIOJIb30BaTh Pa3JINYHbIE BHIPA3UTEIbHBIE CPEACTBAS3bIKA MATEMATHKU —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpauueckue, BHOCUT BKJIaI B (OPMHPOBAHUE
MPEICTABICHUN O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHoyuyeOHOMYIUIaHYB7—9KiaccaxuszyyaeTcsydeOHbIIKYpC

«Anre0pa»,KOTOPBIMBKIIIOYAETCIIEIYOIIME0CHOBHBIEPA3AEIbICOACPIKAHUS:

«Uucna ¥ BbIUHUCIEHUSA», «AJreOpandyeckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIMM.

Ha uzyuenue yuebHoro kypca «Anredpay» orBoautcst 306 yacos: B 7 kiacce—
102 yaca (3 yaca B Henento), B 8 knacce — 102 yaca (3 yaca B Hegento), B 9 kiacce
— 102 gaca (3 yaca B Hegento).



COAEP KAHUEOBYYEHMUAA
7 KUIIACC

Yuciaau BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OJHOU (POpMBI 3ammcu
npobeit k gpyroi. IloHsTHe palMOHaIBLHOTO 4YHUCJa, 3allCh, CpPaBHEHHE,
yIOPSAOYMBAHUE  PAllMOHANBHBIX 4Ynced. Apudmernyeckue JEUCTBUS C
palMOHAJIBHBIMU YKCIIaMH. Pelenue 3aaad u3 peaJlbHOW NPAKTHKW HA 4acTH, Ha
JIpoOH.

Crenenb ¢ HaTypaJIbHbIM IOKa3aTeJeM: OIpe/ielieHne, Mpeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpe/eNIeHus, 3auch 00ibIMX uncen. [IpoieHTsl, 3anuch
IPOLIEHTOB B BUJE IpoOU U JpoOM B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4yd Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PpA3JO0KEHUE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4ucile T@psMas u  oOpaTHas
IIPOIIOPLMOHAIBHOCTH.

AJire0OpanvecKueBbIPaKeHHUA

IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUA C IIEPEMEHHOM. [lomycTuMble
3Ha4YeHUA NepeMeHHbIX. [IpencraBinenre 3aBUCUMOCTY MEXKY BEJIMYMHAMU B BUJIE
dbopmynbl. Beruuciaenuss mo dopmynam.[IpeoOpazoBaHneOyKBEHHBIX BBIPAKECHUIH,
TOXX/IECTBEHHO paBHbIE BBIPDAXEHHS, MpaBWia NOpeoOpa3oBaHUs CyMM H
MPOU3BEJCHUH, IPAaBUIIa PACKPBITHUS CKOOOK U MPUBEACHUANIOAO0HBIX ClaraeMbIX.

CBolicTBacTENEHUCHATYPAIbHBIMIIOKA3ATEIEM.

OnHowiensl 1 MHOTOuWIeHbl. CteneHb MHOrowieHa. CloKeHHe, BBIYMTaHUE,
YMHOKEHHE MHOTOWIEHOB. POPMYIIbI COKPAILICHHOTO YMHOKEHHUSI: KBaJAPAaTCyMMBI
U KBaapar pasHocTh. Popmylia pa3HOCTH KBaJapaToB. Pa3iioxkeHne MHOIOYJICHOB
Ha MHOKUTEJIN.

YpaBHeHUSIUHEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuiia NpeoOpa3oBaHUs YpaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JIuHeHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOTO
YPaBHEHMS, pEUICHUE JIMHEMHBIX ypaBHEHHU. (COCTaBIICHHE YpPaBHEHUH IIO
YCJIOBHIO 3a7ja4uu. Pelenne TeKCTOBBIX 3a/1a4d ¢ TOMOIIbIO YPaBHEHUM.

JIuneitHoe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U ero rpaduk. Cucrema aByX
JVMHEMHBIX YPaBHEHUW C JBYMsS II€pEMEHHBIMU. PemieHue cucrteM ypaBHEHUH
cnocoboM MOACTaHOBKU. llpumMepsl pemieHus: TEKCTOBBIX 3aJad C IMOMOUIbIO
CUCTEM YPaBHEHUM.

DYyHKUMHU



Koopaunata Touku Ha npsiMoid. YncinoBele MpoMexyTKU. PaccrosiHne Mexmy
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsmoyrosnpHas cucrema koopauHat, ocu OX u Oy. Abcuucca u opauHaTa
TOYKWHAKOOPIUHATHONIIIOCKOCTH. [Ipumepsl rpadukoB, 3agaHHBIX (OPMYyIaMu.
Yrenue rpadukoB peanbHbIX 3aBucumocted. llonstne Qynkuuu. ['paduk
¢bynkiun. CpoiictBa pynkumii. JIuneitnas gpynkuus, e¢ rpaduk.I'padux Qynkunn
y = [x|. I'paduueckoe perieHne IMHEWHBIX ypaBHEHUHW U CHCTEM JIMHEHHBIX
YPaBHEHHU.

8KJIACC

Yucnau BIYUCICHUS

KBagpatueiii kopeHb u3 uucia. [loHATne 00 uWppalMOHAIBLHOM YHCIIE.
JlecsaTnyHbie TPUOIMKEHUS UPPAIMOHAIBHBIX unces. CBOMCTBA apuPMETHIECKUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHHE K MPE0oOPa30BAHUIO YUCIIOBBIX BBIPAKEHUN
Y BBIYUCJICHUAM. [{efiCTBUTENbHBIC YUCIIA.

CrenenbcuenbMIIOKa3zaresieMueccBorcTBa. CTaniapTHasI3anMChYUCIa.

AJire0panvecKueBbIPAKeHUSA

KBagpaTHbIil TpeXwieH, pa3ioKeHNUEe KBaJAPATHOTO TPEXWICHA HAMHOXKHUTEIH.

AnreOpandeckass ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHHE, JCJIICHHE anreOpandyeckux JpoOei.
PanronanbpHbIe BRIpaXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUSIUHEPABEHCTBA

KBagpatnoe ypaBHenue, popmyina KopHel KBajgpaTHOro ypaBHeHus. Teopema
Buera. Pemienue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM M  KBAJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

I'paduueckas uHTEpHIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMsI II€pEMEHHBIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

PemmennerekcToBhIX3a1a4anTreOpandyecCKUMCIIOCO00M.

HucnoBble HEPABEHCTBA U UX CBOKWCTBA. HEpaBEHCTBO C OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEpPABEHCTBA C OIHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DYyHKUMHU

[Tonsitne ¢ynkmuu. OOnacTh OmMpeneieHus] W MHOXKECTBO 3HAYCHHM
byukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'paduxdyukmum. UrenunecpoiictBpynkmuunoeerpaduky. I lpumepsirpadgukon
(GyHKUMNA, OTpa)KaroluX peajbHbIe MPOLECCHI.



OyHKIMM, OINMUCHIBAIOIIME TPSIMYI0O M OOpaTHYIO MPOMOPIHUOHAIBHBIC
3aBHCUMOCTH, HX rpaduxu. OyHkumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUMU.

9KJIACC

Yucnau BIYUCICHUS

PannonanpHbie yuciia, uppalMoOHaIbHbBIE YUCIa, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHBIE APpoOH. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCEN, apumeTuyeckue ACHCTBHUS C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpY’KAIOLIEro MHUPA, JIUTEIBHOCTh IPOLECCOB B
OKPY’KaIOIIEM MHpE.

[TpubnmxeHHOE 3HAUYCHUE BEIUYMHBI, TOYHOCTh NpuOImkeHus. OKpyTieHue
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUMN.

YpaBHEeHUSAUHEPABEHCTBA

JIuneriHOe ypaBHeHuME. PelieHue ypaBHEHMH, CBOASALIIMXCSA K JIMHEHHBIM.

KBagpaTHoeypaBHeHune. PemenneypaBHEHNN,CBOAAIMXCAKKBAIPATHBIM.
bukBanpatHoe ypaBHeHHe. [IpuMepsl pelieHrs YpaBHEHU TPETbE M YETBEPTOM
CTEIICHEH pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenne npoOHO-paliMOHANBHBIX YpaBHEHHM. PelieHue TEKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMU M ero rpaduk. PemeHue cuctem AByX
JIMHENHBIXYPABHECHUNCIBYMANIEPEMEHHBIMU. PellieHnecucreMIByx YPaBHEHHI,
OJIHO W3 KOTOPHIX JIMHEWHOE, a JIpyroe — BTOpOM cremeHu. ['paduyeckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

PemienneTekcToBBIX3a4a4NIr€OpanyeCKUMCIIOCOO0M.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne IMHENHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBagpaTHble HepaBeHCTBa.
['padrueckass wHTEpHpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMU.

DYyHKUMHU

KBagparnunasdynkims,eerpaduxucporictsa.llapadbona,koopuHaTHI
BEPUIMHBI 1apadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

Ipadukn pynaxumit: Y = kx, y =kx + b, y = kix, y =x3, y =x, y = x|, 1 ux
CBONCTBA.



YucaoBbIenoc/1e10BaTeIbHOCTUMIIPOTPECCHH

[loHATHE YHCIIOBOM IOCIEAOBATEIBHOCTU. 3aJaHUE TOCIEIOBATEIIBHOCTH
pPEKyppEeHTHOH (popMyIoit u GopMyIoit N-To diieHa.

Apudmernueckas u reoMmeTrpudeckas mporpeccur. DopMynsl N-ro 4ieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N3obpaxkeHne uaeHOB apuMETHUYECKOH M T€OMETPUUYECKOM Mporpeccuit
TOYKaMU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWMHBIA U SKCIIOHEHIIMAJIBbHBIA POCT.
CI10KHbIE NPOLICHTBHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIEPE3YJIBTATDBI

JIN4YHOCTHBIEPE3YJIbTATBIOCBOCHUSTIPOrPAMMBIYYEOHOTOKYpCa
«Anredpa»XxapaKkTepU3yIOTCs:

1) maTpuOTHYECKOEBOCIIUTAHNE:

IIPOSIBJICHUEM HMHTEpeca K IPOLNUIOMY H HACTOAIIEMY POCCHHUCKON
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKECHHUSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTHKEHHM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpakAaHCKOEHTYXOBHO-HPABCTBEHHOEBOCIINTAHNE:

TOTOBHOCTBIO K BBINIOJIHEHUIO 00S3aHHOCTEH IpakJaHUHA U Peau3aluu ero
mpaB, TPEJICTAaBICHHUEM O MaTEMAaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUSA
pa3NUYHBIX CTPYKTYp, SABIEHUMN, MPOUEAYp TpakIaHCKOro odiiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C NIPAKTUYECKUM TPUMEHEHHEM JOCTHKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUCHOTIO;

3) Tpy10BO€BOCTIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a]ad
MaTE€MaTUYeCKOM HaNpaBIEHHOCTH, OCO3HAHMEM BA)XXHOCTH MAaTE€MaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKM3HHM JJIsl YCHEIMHOW TpodeccroHambHOM
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpPOM U
MOCTPOECHUEMUHIUBUIYAIbBHOW TPAEKTOPUU OOpA30BaHUS U JKU3HEHHBIX IJIAHOBC
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOEBOCTIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAJIbHOMY W  3CTETUYECKOMY BOCHPUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUH, pacCyX JeHHUW, YMEHHUIO BUJAETbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTHHAYYHOTONIO3HAHUSI:

OpUEHTallMed B JIEITEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKh Kak cQepbl 4YeloBeYeCKOon
NEeATEIbHOCTH, JTAlOB €€ Pa3BUTUA U 3HAYUMOCTHU JISI PA3BUTHUS LUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKU U MAaTEMAaTHYECKOW KYJIbTYpOW Kak CPeICTBOM
MO3HAHUS MHpA, OBJIAJIEHUEM TMPOCTEHIIMMH HaBbIKAMU HCCIIEA0BATENbCKON
NESTEIbHOCTH;



6) ¢u3nyeckoe BocmUTaHHE, (POPMUPOBAHUE KYJIBTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

TOTOBHOCTBIO TPUMEHATH MAaTEMaTHYECKHE 3HAHHUS B MHTEPECAX CBOETO
300pOBBS, BEIEHUSA  3I40pOBOro  oOpasa  KU3HM  (340pOBOE  IHTAHUE,
cOaaHCUPOBAaHHBIA pPEXKUM 3aHATUH M OTIbIXA, peryisipHas (¢uznyeckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBblKa pediaeKkcuu, NPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOI'o K€ IIpaBa APYroro 4eJOBEKa;

7) IKOJIOTHYECKOEBOCTIHTAHNE:

OpHEHTAlMEN HA TPUMEHEHUE MAaTEMATUYECKUX 3HAHNUN JUUIS PEILCHHS 3a/1a4B
00J1acTU COXPAaHHOCTH OKPYXKAIOIIeH Cpelibl, IUIAHUPOBAHUS MTOCTYIKOB M OI[CHKU
UX BO3MOJKHBIX MOCJICJCTBHUI AJIs1 OKPYKAIOUIEH Cpe/ibl, OCO3HAHUEM II100aIbHOTO
XapakTepa dKOJOTHYECKHUX Mpo0JieM U IMMyTeil UX pelIeHMs;

8) amanTanusi K U3MEHSIIOIMMCS YCJIOBHAM COLMAJIBLHON M NMPUPOTHON
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBUSAX HEONPEIEICHHOCTH, IOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 IPAKTUYECKYIO IEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUTbCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESATENBHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIINH U3 ONBITA IPYTHX;

HEOOXOAMMOCThIO B (POPMUPOBAaHMM HOBBIX 3HAHWM, B TOM YHCIE
(bopMynupoBaTh UJIEU, HOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIE
paHee HEU3BECTHBIX, OCO3HaBaTb Je(QUUUTHl COOCTBEHHBIX 3HAaHUU W
KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTHUPOBATH
IPUHUMAEMble pelIeHUusT U JAeUCTBUs, (OPMYyIUPOBATH U OLIEHUBATh PHUCKU U
HOCHEACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEIMETHBIEPE3YJ/IbTATDBI

Ilo3HaBaTe/ibHbIEYyHUBEPCAJIbHbICYUeOHbIe1eliCTBUS

ba3oBble 1oruyeckue aefcTBu:

e BBIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHbIE IPU3HAKH MATEMATHYECKUX
OOBEKTOB, TMOHSATHI, OTHOLIEHUN MEXIy TOHATUSAMHU, (POPMYITUPOBATH
ONpENENECHNUs]  IOHATUN, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJlaccu(UKanuy, OCHOBaHUA JUIsi OOOOIIEHUS M CpPAaBHEHMS, KPUTEPUU
MPOBOJIMMOI0 aHAJIN3a;

e BOCIpPUHUMATH, (opmMyIupoBaTh U  MpeoOpa3OBbIBATH  CYXKIACHUS:
YTBEPAUTENbHbIE M OTpULIATENIbHbIE, €JUHUYHbIC, YaCTHbIE M OOIIueE,
YCIIOBHBIE;



BBISBJISITH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeurss B (akTax, MAHHBIX, HAOMIOACHUSX M YTBEPKICHUSX,
npeajiaraTb KpUTEPUHU ISl BBISIBICHUS 3aKOHOMEPHOCTEW UIPOTHBOPEUHIA;
JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeabCTBA MaTEMAaTHYECKUX YTBEPKICHUH (MIPSMBIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITENIbHO HECJIOKHBIE JJOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToB, BBICTpaMBaTh AapryMEHTAlUI0, I[PUBOAUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh crnoco0 penieHuss ydeOHOM 3agaud (CpaBHHMBATh HECKOJIBKO
BApUAHTOB pEUIeHMs, BbIOMpaTh HaubOosiee MNOAXOASIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBblencciienoBare/ibCKueIeHCTBUS

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUSA,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIHE MPOTUBOpEUUE, MPoOdIIeMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE M JIaHHOE, (POPMUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

IPOBOJAUTH IO CaMOCTOSITEIBHO COCTABICEHHOMY IIJIaHY HECIOXKHBIN
DKCIIEPUMEHT,  HEOOJBIIOE  HCCIAEAOBAaHUE IO  YCTAHOBJICHUIO
OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOATENHLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEICHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MIPOTHO3WPOBATh BO3MOXKHOE PAa3BUTHE TPOIIECCa, a TaKKe BBIIBUTATH
MIPENTNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Paboracundopmanmei:

BBISIBIIAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMAIUu, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a]1a49H;

BBIOWpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
nH(OPMAITUIO Pa3TUIHBIX BUIOB M (JOPM IIPEICTABIICHHUS,

BBIOMpaTh GopMy TMpeAcTaBiIeHUs HHPOpMAIMM H WLUIIOCTPUPOBATH
perraemMbie 3aladyd  CXeMaMH, JuarpaMMaMH, WHOW Tpapukod W HuxX
KOMOWHAITUSMU,

OIICHMBATh HAACKHOCTH WH(OpPMAIMU TIO KPHUTEPUSM, TNPEII0KESHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHuKaTHBHBbICYHHBEpPCAIbHbICyYeOHbICICHCTBUS:



BOCIPUHUMATh U (POPMYJINPOBATH CYK/I€HUSI B COOTBETCTBUM CYCIIOBUSIMHU
U UeIsIMU OOILIEHUs, SICHO, TOYHO, I'PAMOTHO BBIPAXKAaTh CBOKO TOYKY
3p€HUs B YCTHBIX M MHCBbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pelieHus 3aJa4l, KOMMEHTHPOBATh MTOJYYEHHBIN pe3yibTarT;

B XOZle 00CYXJIE€HHUs 3aJ]aBaTh BONPOCHIIOCYIIECTBYOOCYKIAEMOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJICHHBIC Ha TIOUCK
pELICHUs], COIMOCTABJIATh CBOM CYXKIEHUS C CYXACHUAMU JAPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh Pa3JIMYME U CXOJCTBO MO3MIMM, B
KOpPEKTHOM Popme GpopMyIHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEHIEHWs  3aJadd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  MPOEKTa,  CAMOCTOSTENbHO  BBIOMpAaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1ay MPE3eHTAUN U 0OCOOEHHOCTEN ayTUTOPHH;
NOHMMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaH/IHOM UMHIUBUyaIbHON
paboTHI IIPH PEIICHNN YYEOHBIX MaTEMaTHUYECKIX3a/1aY;

NPUHUMATh LEJIb COBMECTHOM NI€SATEIbHOCTH, TUIAHUPOBATH OPTraHU3ALNIO
COBMECTHOM pPabOThl, pachpeneisiTb BUIbI padOT, JOTrOBapUBaThHCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIFO/ICH;

y4acTBOBaTh B TpPyNIOBBIX (opmax paboTsl (0OCyXaeHHs, 0oOMeH
MHEHUSMH, MO3TOBBIE IITYPMBbI U APYTHE), BHITOIHATH CBOIO YaCTbPaOOThI
U KOOPAMHUPOBATbCBOMJECUCTBHSIC  JIPYTUMU  YJIE€HAMUKOMAH/IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIeyHHBepCaJIbHbIey4eOHbICAEHCTBHUS
Camoopranusanus:

CaMOCTOATENILHO COCTAaBJIAThH TUIAH, AJITOPUTM PEIICHUS 3a/layu (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS C YUYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBATh M KOPPEKTUPOBATH
BAapUAHThI PEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTpO.JIb,3MOIII/IOHﬂﬂbelﬁHHTEﬂﬂeKT!

BJIAJETh CHOcO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIA Mpolecca |
pe3ysibTaTa pelieHuss MaTeMaTHYeCKON 3a1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IPU PEUICHUHU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BBISIBICHHBIX TPYAHOCTEIH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTH MMOCTABICHHON LIEIINN
YCIIOBUSIM, OOBSCHATH MPUYUHBI JTOCTHUKCHUS WM HEAOCTHIKEHUS IIEIH,
HaXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETECHHOMY OIIBITY.



NPEAMETHBIEPE3YJIbTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOydarolmUHCS MOJYYUT CIEAYIOUIUE
MPEAMETHBIE PE3YIbTATHI:

Ymncsian BbIYMCTICHUS

BoinonHsaTh, coyeTass yCTHbIE W TUCBMEHHBIE TPHUEMbI, apu(pMETHUYECKUE
JEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxoguTh 3HaueHHs] YUCIOBBIX BBIPAXKEHUM, MPUMEHSATH Pa3HOOOpa3HbIC
CIIOCOOBI ¥ MPUEMBI BBIUUCIICHUS 3HAYEHUW NPOOHBIX BBIPAKCHHM, COACPKAIIIX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OoT oAHON (HOPMBI 3aMKCH YUCEN K APYyrod (mpeoOpa3oBhIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITHYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHUBATBUYNOPSI0YMBATHPAITMOHATBHBICUHCIIA.

OKpyIJsITh yncnia.

BhINOMHATS MPUKHUAKY U OLEHKY PE3YJIbTaTa BHIUUCICHUH, OLIEHKY 3HAYEHUM
YUCJIOBBIX BBIPAKCHUU. BBINOIHATH AEUCTBUS CO CTENEHSMHU C HATypajlbHBIMU
MOKA3aTEeNSIMH.

[IpuMeHsATh TPU3HAKK JACIUMOCTH, Pa3IOKEHUE HA MHOXKHUTEIMHATYPATbHBIX
quCcenl.

Pemiate mpakTHKO-OpPUEHTHPOBAHHBIE 3aJlayd, CBSI3AHHBIE C OTHOILLIECHHEM
BEJIMYMH, MPONOPLUOHAIBHOCTBIO BEIUYHH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yJIbTaThl PEIICHUS 3a7a4 C YYETOM OTPAaHWYEHHH, CBA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaEeMbIX OOBEKTOB.

AJire0panvecKueBbIPaKeHUA

Ncnonb3oBath are0pandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, TPUMEHSATHES
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

HaxoguTh 3HaueHus OYKBEHHBIX BBIPOXXCHUW MNpPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrinonssaTs npeoOpazoBaHusl 11EJI0T0 BHIPAKEHUSI B MHOTOWJICHITPUBEICHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BbINOMHAT yMHOXEHHE OJHOYJIECHA HAa MHOTOWIEH W MHOTOYIEHa Ha
MHOTOYJICH, IPUMEHSThH (JOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymIecTBIATh Pa30KEHUE MHOTOWICHOB HAa MHOXKHUTEIUM C TOMOIIBIO
BBIHECEHUSI 3a CKOOKHM OOINEero MHOXUTENsS, TPYIIUPOBKA CIAraeMblx,
npuMeHeHus: (POPMYJT COKPAIICHHOTO YMHOKEHHSI.

[TpumensaTs mpeoObpa3oBaHUs MHOTOUYJICHOB JIJI PEIICHUS PA3IMYHBIX 3a7a4
13 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 PeaIbHON MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTEMEHEW C HATypajJbHBIMU TOKa3aTeIsAMHU s
peoOpa3oBaHUs BHIPAKCHHIA.



YpaBHeHUsIUHEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, NMPUMEHsSs IpPaBHIIA
nepexoza OT UCXOJHOI'O YPAaBHEHHMsI K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumensTh rpaduvecKkre METObI IPU PEIICHUHU JTUHEWHBIX YPAaBHEHHUH U UX
CHCTEM.

[lonbupate npuMepbl Map YHUCEN, SIBISIOMIMXCS PEIICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI [IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOU MJIOCKOCTHU TpaduK JIMHEHHOTO YPAaBHEHUS CIIBYMS
MIEPEMEHHBIMH, MOJIb3YACH TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemate cucteMsl IByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMH, B TOM
qucie rpadu4ecKu.

CocTaBisATh M pelIaTh JIMHEWHOE YpaBHEHHWE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH 110 YCIOBHUIO 33J1a4H, HHTEPIIPETUPOBATh B COOTBETCTBUN CKOHTEKCTOM
3a/1a44 MOJYYECHHBIN pE3yJIbTAT.

DOYyHKIUA

N300paxxaTbHAKOOPAMHATHOUIPAMOWTOUYKH,COOTBETCTBYIOIINE3aJaHHBIM
KOOpJIMHATaM,JTy4H, OTPE3KU,MHTEPBAJIbL,3AMUCHIBATHUUCIOBBIE MPOMEXYTKH Ha
anreOpanyecKoM si3bIKE.

OtMeuaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKHM IO 3aJIaHHBIM KOOpJMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHU y = [X|.

OnucelBaTh C MOMOILIBIO (YHKIUM H3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJWUYECTBO, CTOWMOCTD,
MPOU3BOAUTENILHOCTD, BpEMs, 00BEM PabOTHI.

HaxoauTs3naueHnepyHKIMNITO3HAUEHUIOECAPTyMEHTA.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHUS U aHaiIW3a WH(pOpManuwu,
W3BJIEKATh U UHTEPIIPETUPOBATH MH(OPMAIIUIO U3 IPAPUKOB peaJbHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kJjacce oOydaromuiicss MOTYYUT CIEAYIONINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucnau BIYUCTICHUS

Hcnonb3oBaTh HayalbHbIE MPEACTABICHHUS O MHOMXECTBE JEHCTBUTEIBHBIX
YyCell JJIs CPaBHEHUs, OKPYTJICHHUS U BBIUMCICHUM, N300paXkaTh AEHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSMOMN.

[IpuMeHATh TOHATHE apUPMETHUECKOTO0 KBAJIPATHOrO KOPHS, HAXOAMUTH
KBaJIpaTHbIE KOPHHU, MCIOJb3Yys MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBITOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEPXKALIUX KBAaJApaTHbIE KOPHU, HCIIONIb3Ys
CBOWCTBA KOPHEH.



Hcnonb3oBath 3anmucu OOJBIIUX M MaJbIX YKCET C MOMOUIBIO JECATUUYHBIX
npo0eit u creneneit yucna 10.
AJire0panvecKueBbIPAKEHUSA
[IpuMeHATh TMOHATHE CTENEHH C IeJbIM IOKa3aTeleM, BBIMOJIHATh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.
BbINONHATE TOXIECTBEHHBIE TPEOOPA30BaHUs PAlIMOHATBHBIX BhIPAKEHUIHA
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMU U alreOpandyecKUMu ApoOsIMHU.
PackianbiBaTbKBapaTHBINTPEXYICHHAMHOKUTEIH.
[IpumeHnsTh Mpeodpa3oBaHus BEIPAXKEHUM JIs1 pEeUICHUST Pa3IUYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.
YpaBHeHUsIUHEPABEHCTBA
Pemars nMHEHBIE, KBAaJIpAaTHBIE YPABHEHUS W PalMOHAJIbBHBIC YpaBHEHWS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.
[IpoBOoaUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CHCTEM YpPaBHEHUM, B
TOM YHCJI€ C IPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
rpouee).
[TepexoauThOoTCII0BECHON (OPMYITUPOBKU3aIaunKeeaIreOpandecKonMOIeNn
C TIOMOIIBID COCTaBJICHUS YPaBHEHUS WM CHUCTEMbl YpPaBHEHMIA,
HMHTEPIPETUPOBATHBCOOTBETCTBUMCKOHTEKCTOM3aJaUU IOy Y€ HHBIPE3YIbTaT.
[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [JISi CPAaBHEHMS, OIICHKH,
penaThIMHEHHBIEHEPABEHCTBACOTHOUIIEPEMEHHONNNXCUCTEMBI, TaBaThIpadhuIeCcK
VIO WJUTFOCTPAIINIO MHOYKECTBA PEILICHUM HEPABEHCTRA, CUCTEMBI
HEPaBEHCTB.
DOYyHKIUA
[ToHumaTh ¥ KUCTOJIB30BaTh (DYHKIIMOHAIBHBIC TOHATHUSI U SA3BIK (TEPMUHBI,
CUMBOJIMYECKUE O00O03HAUYCHUS), OMPENEATh 3HAUCHUE (PYHKIMU IO 3HAYCHUIO
apryMeHTa, OlpeeiaTh CBOMCTBA (PYHKITUH 10 €¢ TpaduKy.
CrpoutbrpadukudrieMeHTapHBIX PYHKITUHBUIA:
y =kix, y =x2, y = x3,y = x|, y = VX, OIHCHIBAaTb CBOICTBA YHCIOBOIL
dbyHKIUYU 10 e¢ Tpaduky.
K xoHmy oOyuenuss B 9 kiacce oOydaroumuics TOJYYUT CIEAYIOITUE
MpPEAMETHBIE PE3YIbTATHI:
Yuciau BbIYMCICHUS
CpaBHUBaTh W YHOPSAOYMBATH PAlMOHAIBHBIE M HpPpaAlMOHAJIbHBIC YHUCIIA.
BrimonastrapudMeTndecKrue e CTBUSICPAIIMOHATBHBIMIUYHCTIAMH,
coyeTass YCTHbIE M MHUCHMEHHBIE TMPUEMbI, BBIIOJHITh BBIUHCICHUS C
UppaluoHaIbHBIMU YUCIaMHU.



HaxonuTe 3Ha4eHMsI CTENEHEHM C LeJbIMU IIOKa3aTelIMH U KOpHEH,
BBIYMCIIATH 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyTisTh [EUCTBUTENIBHBIE YHUCIA, BBINOJIHATh IPUKHUIKY pe3yibTara
BBIYMCIICHUN, OLICHKY YHCIIOBBIX BBIPAKCHUIA.

YpaBHeHUSIMHEPABEHCTBA

Pemars yiMHENMHBIE W KBaJpaTHbIE YPAaBHEHUS, YPABHEHHMS, CBOIALIMECH K
HUM, [IPOCTENIINE TPOOHO-PALlMOHAIBHBIE YPABHEHMUS.

Pemars cucrtembl NByX JIMHEMHBIX YPAaBHEHUW C ABYMS NEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJJTHO YPABHEHUE HE ABJISCTCS JIMHEUHBIM.

Pemarp TekcTOBBIE 3ajauM  anreOpandeckuM CIOCOOOM C  TIOMOIIBIO
COCTABJICHUs YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUU C ABYMsI IEPEMEHHBIMU.

IIpoBOAUTE MpPOCTEHIINE UCCIIEIOBAHUSA YPABHEHUM U CUCTEM YpPaBHEHUM, B
TOM YHCJI€ C IPUMEHEHHEM TpadUUeCcKUX NpeCTaBICHUN (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemate nMHElHbIE HEpPAaBEHCTBAa, KBAJpPAaTHBIE HEPABEHCTBA, M300pa)kaTh
pELIEHUE HEPABEHCTB HA YMCIOBOM IPSMOM, 3alMCHIBATH PEIICHUE C ITOMOILBIO
CUMBOJIOB.

Pemlate  cucTeMBI  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YUCIIOBOM IIPSIMOM, 3aIIMCHIBATH PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTbHEPABEHCTBANIPUPEILIEHUMPA3INYHbIX33/1aY.

DOYyHKIUHA

Pacno3naBare (yHKIMM U3ydyeHHBIX BUJOB. lloka3piBaTbcXeMaTHUECKH

PAacIoI0KEHUCHAKOOP AMHATHONILIOCKOCTUT pahKOBPYHKITHHBUAA: Y =KX,y
=kX+b,y=k/X,y=aX2+bX+C,y=X3,F\/X,yz|X|,B33BI/ICI/IMOCTI/IOT 3HAYECHUIN
K03 PHUITEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

CTpouThuN300paKaThCXEMATHIECKUTPAPUKUKBATPATHUHBIX PYHKITUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O MX TpaduKaM.

Pacnio3HaBaTh KBapaTUYHYO (PYHKIHIO 110 GopMyJie, IPUBOAUTH IPUMEPHI
KBaJIPAaTUYHBIX (DYHKLMIA U3 peabHOMN )XKU3HU, GPUBHKHU, TEOMETPHH.

Yuc10BbICNIOCI€I0BATEIbHOCTHHIIPOTPECCH I

PacriozHaBath apu@MeTHUECKyl0 U TE€OMETPUYECKYI0 MpPOrpeccud Mpu
pa3HBIX CcrocoOax 3aaHusl.

BbIMONHATG  BBIYKMCIIEHUST € MCHOJb30BaHUEM (opMmya N-ro  4wieHa
apu(PpMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300paxkaTh 4€Hbl MOCJIEIOBATEIbHOCTH TOYKAMU HA KOOPJIWHATHOMU
IUIOCKOCTH.



Pemarp 3amauM, CBSI3aHHBIE C YUCIIOBBIMM IOCJIEOBATEIBHOCTSAMHU, B TOM
YHCclie 3a7]a4d U3 pealbHON KU3HH (C MCIIONB30BAaHUEM KAJIbKYJISATOpA, HU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOEIIJTAHUPOBAHMUE
7 KIIACC

Konu4yectBouacos DJIeKTPOHHbIE
Nen/m Hauvenosannepaseosurem Bcero KontpoJibHbIE IIpakTuyeckne (unpposrie)
NMPOrpaMMsbl o0pa3oBaTeJibHbIe

padoThI padoThI pecypebl
bubmmoreka [IOK

1 YucnauBeluucieHus. PaionansHpIeurcaa 32 1 https://m.eds00.ru/7f415b90
bubnunoreka IJOK

2 Koopaunatkmrpaduic. Oyriim 25 1 https://m.eds00.ru/7f415b90
Bbubnmnoreka IJOK

3 AJIre0paueCKuCBLIPAKCHNIA 26 1 https://m.edsoo.ru/7f415b90
butmuorexa LIOK

4 Y paBHCHUAMHCPABCHCTEA 12 1 https://m.edsoo.ru/7f415b90
Bbubnmnoreka IJOK

5 TosroperreroGobmenne / 1 https://m.edsoo.ru/7f415b90

OBHIEEKOJIMYECTBOYACOBIIOIIPOI'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8KJIACC

KoanuecTBouacos DJIeKTPOHHBIE
Neri/m HaumeHoBaHMepa3eJJ0BUTEMIIPOTPAMMBI B KonrtposbHbie IpakTuyeckue (uudposbie)
cero padoThI padoThI oOpa3oBaTte/ibHbIE
pecypcsl

1 AnrebpanyeckueBbIpakeHU. AreOpandeckas 12 5 Bu6mmoreka LIOK
IpoOb https://m.edsoo.ru/7f417af8
2 UucnauBsraucnenus. KsagpaTHeiekopHI 11 1 ﬁgg ;I,I//I/(;]TZI;Z 0%?5/7]: 417af8

3 VYpaBHeHusinHepaBeHcTBa. KBagpaTHbie 18 1 Bu6mmoreka [IOK
YPaBHEHUS https://m.edsoo.ru/7f417af8

4 AnrebpandeckueBbipakeHust. KBaapaTHbIi 3 Bbubaunoreka [IOK
TpeXUICH https://m.edsoo.ru/7f417af8

5 YpasaeHusnHepaBeHCTBA. CHCTEMBIypaBHEHHHA 10 1

bubnmoreka IJOK
6 YpasueHusmHepaBeHcTBa. HepaBeHCTBA 11 https://m.eds00.ru/7f417af8

Bu6mmoreka [IOK
/ DyHKUMH. OCHOBHBICTIOHATHA 5 https://m.edsgé.ru/7f417af8

butmmoreka [IOK
8 | @ynkuuu.HucnosbiehyHKimn ! 1 https://m.edso0.ru/7f417af8

9 YucnanpsrarcieHus. CTeIIeHbCIEIBIM TTOKa3aTeIeM 5 bub6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bubanoreka [HOK
10| MosropenuenoGobuieHue 19 1 https://m.edsoLcIJ.ru/7f417af8

OBHIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 102 7 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9KJIACC

N Konau4yectBouacos DJIeKTPOHHbIE
3 H
n/n AMMEHOBALHEPAIIETOBHTEMIPOTPAMMEL Bcero Kountpoasnsie | IlpakTnueckue 06;:3]:)(11:22];;:251 e
padoThI padoThI pecypee
b K
1 YucnanBeraucieHus. JleicTBUTEIbHBICUHCIIA 14 1 h'ftlsgll/;(r):?ég g;[)?u /7§419d08
bu6nmoreka IJOK
2 | Pymawn 19 ! https://m.eds00.ru/7f419d08
3 YpaBHEHUANHEPABEHCTBA. Y pABHEHUSICOAHON 8 1 bubmmorexa [IOK
MePEMEHHOM https://m.edsoo.ru/7f419d08
b K
4 VYpaBHeHussnHepaBeHCcTBA. CUCTEMBIypaBHEHHI 10 1 htl/tls ;I_I//;%Teeléz ({_cl)cr)u /7§419d08
5 VYpasHeHusanHepaBeHcTBa. HepaBeHcTBa 14 1 E’ftlggzxeeléz (%?571,_ 419408
bub OK
6 UucnoBslenocie0BaTeIbHOCTH 15 1 h{tlpgll/;(r)r:eeléz OL([) ru/7§419d08
7 [TorTOpeHMe,00001ICHIE,CHCTEMATH3AI U 3HAHUI 22 1 Eggg}??&i ;E[)(?LIf/?f 419d08
OBIIEEKOJIMYECTBOYACOBIOIMPOI'PAMME 102 7 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




IPOBEPSIEMBIETPEBOBAHUSKPE3YJIHBTATAMOCBOEHMUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

TKJIACC
Kon .
IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NPOBEPsIEMOro .
00pa30BaTeJbHOMIIPOrPAMMBIOCHOBHOT000111Er000pa30BaHU S
pe3yJabTara
1 Yucnan BBIYUCICHUSA
11 BemonsATe,  coderass  yCTHblE M IIMCbMEHHBIE  IIPUEMBIL,
' apu@meTnyecKrueecTBUsCpalMOHAIbHBIMU YN CIIAMU
Haxonute  3HaueHus YHCIIOBBIX BBIpa)KEHUH, IIPUMEHSATh
12 pasHooOpa3HbIe CIIOCOOBI M MTPUEMBI BEIYMCIICHUS 3HAUCHUH JPOOHBIX
BBIp)XEHUI, cofiepxKalux OObIKHOBEHHbBIE U JIECATUYHbIE JpoOu
[lepexonuts OT onHOM (GOpMBI 3alMUCH  4YHCEN K JApPYrou
13 (mpeoOpa3oBBIBaTh  JECATHUYHYHO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIOB/IECATUYHYIO,B4aCTHOCTH,BOECKOHEUH YO
JIECATUYHYIOPOOD)
14 CpaBHUBATHUYNOPSI0UMBAThPALIMOHATIbHBICUHCIIA
15 OxpyrasTeuncia
BBINOMHATEIPUKUIKYNOLICHKYPE3YJIbTaTaBbIUNCIIEHUM, OLICHKY
1.6 3HAYEHUN  4YMCIOBBIX  BBIPAKEHUH. DBBINIONHATE  nIEHCTBUA €O
CTENEHIMHUCHATYPaJIbHBIMUIIOKA3aTENAMHU
17 [IpuMeHsATH TpHU3HAKK JAETMMOCTH, pa3joXKEHHE Ha MHOXKUTEIN
' HaTypaJIbHBIXYUCEI
Pemarp  nmpakTUKO-OpUEHTHPOBAaHHBIE  3aJauM, CBA3aHHBIE C
OTHOIIEHHEM BEJIMYMH, MIPOMOPLIMOHATIBHOCTHIO BEJIMYUH,
1.8 IIPOLEHTaMH, HWHTEPIPETUPOBATh pE3YJIbTaThl PEIIEHUs 3aJad C
Y4€TOMOTIPaHUYEHHH,CBSI3aHHBIXCOCBONCTBAMHU PACCMATPUBAEMBbIX
00BEKTOB
2 AnrebpanuecKUeBbIPAKEHUS
’1 Hcnonb3oBaTh  anreOpanveckyrdo TEPMHUHOJIOTHIO U CHMBOJIHKY,

HpI/IMeHHTLeéBHpOI_ICCCCOCBOCHI/Iﬂy‘-IC6HOTOMaTepI/IaHa




Haxomute 3HaueHHMss OYKBEHHBIX BBIPDOKCHHUH TpH  33JaHHBIX

a2 3HAYECHUSAXIIEPEMEHHBIX
23 BemmonHsaTh  mpeoOpa3oBaHMs IENIOTO  BBIPAKEHHUS B MHOTOWICH
' IPUBEICHUEMIIOJOOHBIX CIaraeMbIX,PACKPhITHEMCKOOOK
BBINONHATE YMHOXEHHE OJJTHOUWIEHA Ha MHOTOWICH U MHOTOWJICHA Ha
2.4 MHOTOYJICH, IPUMEHATH(OPMYIIBIKBApAaTACYMMBIMKBAApaTa
pa3HOCTH
OcymiecTBIATEPa310)KeHUEMHOT 04JIEHOBHAMHO KU TEJIMCIIOMOILBIO
2.5 BBIHECCHHI3aCKOOKMNOOIIErOMHOXKHUTEIS, TPy POBKHUCIAraeMbIX,
PUMEHEHUA()OPMYJIICOKPAILIEHHOIOYMHOKEHHUS
. [TpuMeHsATHIIPEOOPa30BAaHUSIMHOT OUICHOBAJIAPEIICHUA PA3TUUHBIX
' 3aJjaun3MaTeMaTHKN,CMEKHBIXIIPEIMETOB, U3PEATHbHON PAKTHKH
”7 Mcnonb30BaThCBOMCTBACTENIEHEHCHATYPATIbHBIMUIIOKA3ATEISIMU
' JUISIIIpeoOpa3oBaHU A BRIPKESHHHA
3 VY paBHEHUSMHEPABEHCTBA
PematenuHeiHbIeypaBHEHUACOJHOMIEPEMEHHOM, TPUMEHS
3.1 MPaBUJIANIEPEX0JA0TUCXOTHOTOYPABHEHUAKPABHOCHIBHOMYEMY.
[TpoBepsATh, ABIAETCIINIUCIOKOPHEMYPABHEHHS
32 [TpumensaTs rpaduyeckue MeTOAbl TMpPU  PEUICHUH  JIMHEHHBIX
' YPAaBHEHUNHUX CUCTEM
33 [ToxOupatbnpuMepbIIapIHCEIL, ABIISIOMINX CSIPEIIEHUEMITMHEHHOTO
' ypaBHEHUSICIBYMSATIEPEMEHHBIMU
CTpOuTHBKOOPIMHATHOUIIIOCKOCTUTPAGUKITHHEHHOTO YPaBHEHUSIC
3.4 JBYMSIIEPEMEHHBIMU;0Ib3yAChIPaPUKOM, TPUBOAUTHIIPUMEPHI
pelLleHHs] ypaBHEHHUS
35 PemaTecrucTeMbIIBYXIIMHEHHBIXYPaBHEHUICIBYMSIIIEPEMEHHBIMH,
' BTOMYHCIIE FpadUUECKH
CocTtaBasaTbUpeIIaThbIMHEHHOCYPaBHEHUEUITNCUCTEMYTMHEHHBIX
3.6 YpaBHEHHIA 1O YCIOBHUIO 3a1au, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4d TIOJTY4YCHHBIA Pe3yIbTaT
4 Koopaunatsrpaduxu. @yHKIMHu
N300pakaTbHAKOOPAMHATHOUIPSIMONTOUKH,COOTBETCTBYIOIIHE
4.1 3aJJaHHBIMKOOPIMHATAM,TyYH,0TPE3KU, UHTEPBAJIbL,3aITUCHIBATD

'—II/ICJ'IOBI)ICI'IpOMe)KyTKI/IHan'IFe6p ANYCCKOMA3BIKE




OtMeuaTs B KOOpI[HHaTHOﬁ IINIOCKOCTH TOYKHM II0 3aJaHHBIM

4.2
KOOp/AUHATaM
43 CrpoutsrpadpuxkunuaeiapixpyHkunit. CtpoutsrpadukyHKIuny
' =k
OnuceIBaThCIIOMOIIBIOQYHKIIUHH3BECTHBIE3aBHCUMOCTUMEXKTY
4.4 BEITMYMHAMU: CKOPOCTh,BPEMSI,PACCTOSHHE, [ICHY,KOJIMYECTBO,
CTOUMOCTb,IPOU3BOAUTEIHLHOCTh,BPEMS,00bEMPAOOTHI
4.5 Haxonutb3naueHueh yHKIIMUIIO3HAYCHUIOSEAPTyMEHTA
[lonumaTts rpaduyeckuii  crmocod MpPEACTaBICHUS M aHaIM3a
4.6 UH(OPMAaLINH, U3BIEKATbUUHTEPIIPETUPOBATEUH(POPMALIUION3
rpadruKOBpEaNbHBIXIIPOIIECCOBU3aBUCUMOCTEM
8KJIACC
Kon .
IIpoBepsiemble nMpeaAMeTHBIE Pe3YJIbTATHI 0OCBOEHHS 0CHOBHOI
NPOBEPSIEMOT0 .
00pa3oBaTeIbHONNPOrPAaMMBbIOCHOBHOI00011Ier000pa30BaHus
pe3yjabTara
1 UucnanBbIYUCICHUS
Hcnonp30BaTh  HAaYalbHBIE  TIPEACTABICHUS O  MHOXKECTBE
11 JEMCTBUTENBHBIX YHUCEN JUIsl CPAaBHEHMsI, OKPYIJICHUSI Y BBIYUCICHHH,
' M300pakaThICHCTBUTEIBHBICUNCIATOYKAMIHAKOOPIMHATHON
IpAMOU
[TpuMeHATH MOHATHE apU(DMETHUECKOT0 KBaAPaTHOTO KOPHS,HaXOUTh
12 KBaJ[paTHBIC KOpHH, UCTIONB3Ys npu HEOO0XO0IMMOCTH
' KaJIbKYJISTOP,BBINOIHATHIPE0OPa30BaHUSABBIPAYKEHHUH, COJIEPKAIINX
KBaJPaTHBIEKOPHU,UCIIOJIb3ysCBONCTBAKOPHEN
13 M crionp30BaTh3amucHOOIBIINX MMATBIX Y CEIICTIOMOIIIBIO
' JIeCATHUHBIXIpoOeitncTeneneiurncnal0
2 AnrebpanuecKueBbIPAKEHUS
[TpUMeHATHIIOHSATHECTETICHUCIIEITBIMITOKA3aTeIIeM, BEITIOTHATHITPe0Opas
2.1 OBaHU BBIPOKEHUH, COJEpXKAIMX CTENEeHH C LENbIM
NoKazaTeJem
2 BBITOTHATE ~ TOXKIECTBEHHBIE  MPEOOpa3OBaHUS  PAMOHAIBHBIX

BBIpa)KeHHﬁHaOCHOBCHpaBI/IJ'II[eﬁCTBHﬁHaﬂMHOTOHHCHaMHH




anreOpanyecKUMUIPOOIMH

2.3

PaCKJ'IaI[BIB aTbKBaAp aTHBIﬁTpéXquHHaMHOH(HTCHH

2.4

[TpumensTepeoOpa3zoBaHUABBIPAKCHUN ITIAPEIICHUS PA3TUIHBIX

3a1a4U3MaTEMaTUKU,CMEKHBIXIIPEIMETOB, U3PEAIBHON ITPAKTUKH

YpaBHEHUMHEPABEHCTBA

3.1

Pemarp JMHEHHBIE, KBaJpaTHbIE YPaBHEHUS U PaLUOHAIBHBIC
YPaBHEHHUS,CBOASIINECIKHUM,CUCTEMBIIBYX yPABHEHUCIBYMSI

NEPEMCHHBIMU

3.2

[IpoBoauTh mpoOCTEHIIME HCCIECAOBAaHUS YPAaBHEHHM U CHCTEM
ypaBHEHHM, B TOM 4YHCIE€ C TPUMEHEHHEM TpapUUecKuX
MpeJICTaBICHUI(yCTaHaBIIMBATh, UMECTINYPAaBHEHUCUITH CHCTEMA

ypaBHEHUUPEIIEHNUS,ECIIUUMEET, TOCKOIBKO,UIIPOYEE)

3.3

[lepexomuts OT cioBecHOW (OPMYIHPOBKM  3amadyd K €€
anreOpanvyeckoil MoJIeIM C TMOMOIIBIO COCTABIICHUS YpPaBHEHHS WU
CHUCTEMbIypaBHEHHU I, MTHTEPIIPETUPOBATHBCOOTBETCTBUUC

KOHTCKCTOM3 anaqnnonyquHHﬁpe?.yanaT

3.4

[TpuMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB JIJIsi CPAaBHEHUS, OIICHKH,
peliaTh JMHEeWHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CHUCTEMBI,
JaBaThIpaMUECKyIOMILITIOCTPALIMIOMHOXKECTBAPELICHU I

HEPaBCHCTBA,CUCTCMBIHCPABCHCTB

OyHKIMU

4.1

[ToHumMaTh ¥ UCHONB30BaTh (PYHKIMOHAIbHbIE MOHATUS M A3BIK
(TepMHUHBI, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAuUCHUE

(bYHKIMUTIO3HAYEHUIOAPTyMEHTA,0lPeACIATHCBONCTBA(QYHKIIMH

noecrpapuky

4.2

CrpoutbrpaduxusieMeHTapHbIX QyHKIUIBIIA:

y=k/x

k/x

,Y=X2y =x3,y=|X|,0nuCcBhIBaTbCBONCTBAUNCIOBOH (PYHKIIMUIIOEE TPAQUKY




9KJIACC

Kon
NMpoBEPsIEMOro
pe3yabTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTe/ILHONNPOrPAMMBIOCHOBHOT00011IEr000Pa30BaHUs

1

YncnanBEIYUCIICHUS

11

CpaBHI/IBaTI)I/IyHOpHI[O'-H/IBaTBpaHI/IOHaJIBHBICI/II/IppaI_II/IOHEUIbHBIC

quciia

1.2

BrimonaaTs apI/I(i)MCTI/ILICCKI/Ie HeﬁCTBHH C palluOHAJIbHBIMHA YHCJIaMU,
CO‘IeTaSIyCTHbIeI/IHI/ICBMGHHBIerI/IéMBI,BBIHOJIHSITBBBI‘-II/ICJICHI/ISIC

HppaliOHAJIbHBIMUYKUCIIaAMHA

13

HaxoauTe3HaueHHUsICTENEHENCUETBIMUIIOKA3ATEISIMUNKOPHEM,

BBIYUCIATB3HAYCHUAY N CIIOBBIX Bpra)KeHI/Iﬁ

14

OKpyFJI?ITLI[GfICTBHTCJIBHI:Ie‘IH CJIa,BBITOJIHATBIPUKHUIKYPE3YyJIbTaTa

BBIYMCIICHHU,0LIEHKY YN CIIOBBIX BBIPDAKEHU N

ypaBHeHI/IHI/IHepaBCHCTBa

2.1

Pemarp JMHENHHBIE W KBaJpaTHbIE  YPABHEHWS, YpPaBHECHMI,

CBO,Z[HH_II/IGCSIKHI/IM,HpOCTCﬁH.IHGI[pO6H0'paLII/IOHaHBHBIeypaBHeHI/IH

2.2

Pemiate cucteMsl ABYX JIMHENHBIX ypaBHeHI/Iﬁ C ABYMs INIEPCMECHHBIMU
I/ICI/ICTGMLII[BYXypaBHeHI/Iﬁ,BKOTOpLIXOI[HoypaBHCHI/IeHeHBHHeTCH

JIMHENHBIM

2.3

PemaTteTekcToBBIC3a1auNANTEOPANIECKUMCIIOCOOOMCTIOMOIIIBIO
COCTaBIIEHUSYPaBHEHUSUINCUCTEMBIIBYX YpaBHEHHICIBYMSITIEPEMEHHBI

MU

2.4

[IpoBoanuTh NpOCTEHIIME WCCIECAOBAaHUS YpPAaBHEHHM U CHUCTEM
ypaBHEHMH, B TOM 4YHCIE€ C TPUMEHEHHEM TIpapHuecKux
IpeJICTaBlIeHU (HanpuMep, yCTaHaBIMBATh,UMEET JIU ypaBHEHUEHIIN

CHUCTEMA ypaBHeHHﬁpelHeHHﬂ,CCHI/II/IMCCT,TO CKOJ'IBKO)

2.5

Pemate  nMHENHBIE  HEpaBEHCTBA,  KBaJpaTHble  HEPABEHCTBA,
M300pakaTh pelieHne HEPABEHCTB Ha YHCIOBOM MIPSIMO#A, 3aITMChIBATh

pemICHUC C TIOMOIIBKO CUMBOJIOB

2.6

PeHIaTBCHCT@MLIHHHeﬁHBIXHepaBeHCTB,CI/ICTeMBIHepaBeHCTB,

BKJIFOYAOMMEe  KBAaApPaTHOC  HCEPABCHCTBO, I/I306pa)KaTB pCUICHUC




CUCTEMbIHEPABEHCTBHAUNCIIOBONIIPSIMOM, 3aIIMChIBATbPEIIICHUEC

INOMOIIBIOCHUMBOJIOB

2.7

HCHOJ’IBBOBaTbHepaBeHCTBaHpI/IpeI_HeHI/II/Ipa3J'II/I‘IHBIX3aI[a"I

OyHKIIUU

3.1

PacriosHaBath ~ (QyHKIMM ~ HM3YYEHHBIX  BHUAOB.  [loka3biBaTh
CXEMaTUYECKUPACTIONOKECHUCHAKOOPIMHATHONIIIOCKOCTUTPApUKOB
dynkumiiBuaa: y=kx,y=kx+b,y=k/X,y=ax?+bx+c,s3aBucumocturor

3HaYEHUIK03(PPHUIHEHTOB,0NMUCHIBATHCBONCTBA( YHKIINH

3.2

[Toka3blBaTh  CXEMAaTHYECKH pACHONIOKEHHWE Ha  KOOPAWHATHOM
iockocTUrpadukoBGyHKIUNHBUIAY=Y X, y=|X [HONTUCHIBATH

cBoiicTBayHKIUN

3.3

Ctpouth u u300pakaTb CXeMaTU4YeCKH TpapuKu KBaApaTHUYHBIX
(G yHKIM,0MUCHIBATHCBONCTBAKBAIPATHUHBIX ) YHKIIUHTIOMX

rpadukam

34

PacniozHaBaThKBagpaTHUHYIO () YHKIIUIOTO(OpMYIIe, IPUBOIUTD
MPUMEPBIKBAAPATUIHBIX PYHKIIMHU3peaTbHOMKU3HU,DU3UKHI, TE€OMETPU

u

ApudmernueckasureoMeTpHuecKasnporpeccuu

4.1

Pacno3znaBaThapupMeTHUECKYIOUTE€OMETPUUYECKYIOITPOTPECCUUTIPU

pa3HBIXCIIOCO0aX3aaHMsI

4.2

BhINOTHATEBBIUNCIEHUSICUCIIONB30BaHUEM(POPMYIIN-rowIeHa
apuPMeTHUECKONUTEOMETPUYECKOUTTPOT PECCUI,CYyMMBITIEPBBIX N

YJICHOB

4.3

I/I306pa)I(aTB‘IJ'IeHBIHOCJ'ICI[OBaTeJ'ILHOCTHTO‘{KaMHHaKOOpZ[HHaTHOﬁ

IJIOCKOCTH

4.4

PCHIaTBSa)IaqH,CBSISaHHBIe C YHCJIOBBIMHUIIOCICIOBATCIBHOCTAMMA,B TOM
YyuClie 3ala4d M3 pPeaTbHOM JKU3HM (C HCIOJb30BaHUEM

KaJIbKYJIATOPA, IU(DPOBBIX TEXHOIOT )




ITPOBEPAEMBIEDJIEMEHTBICOAEPKAHUA

TKJIACC

Kon IIpoBepsieMbliidJIEMEHT COAEPKAHUS

1 YucnauBeIYUCICHHUS

Jpo61oOBIKHOBEHHBICH IECATUUHBIE, 1IEPEX0A0TOIHOM(OPMBI3aTTCH
11 npoo6eiikapyroi.[lonsTHEpalnOHATIEHOT OUHCIIA,3aIIUCh, CPABHEHHE,
YHOPSAA0YNBAHUEPALIMOHATBHBIX YUCE

12 ApudmernueckueneicTBUsCpalliOHAIbHBIMIUKCIaMu. Pelienne3anauns

' pealbHONIPAaKTUKMHAYACTH, HAIpOOU

13 CrenenbcHaTypalbHBIMIIOKA3aTeNeM: OTIpeielieHne, IpeoOpa3oBaHue

' BBIPAKEHUITHAOCHOBEOIIPEAETICHH S, 3aIUCHO0IIINX YU CEI

14 [IporeHThL,3anuChIPOIIEHTOBBBUICAPOOUN IPOOMBBUICTIPOIICHTOB.

' TprocHOBHBIE3aJauNHATIPOLIEHTHI, pELLICHUE3a]aun3pealbHON IPAKTUKH

15 [IpumeHeHre TpPU3HAKOB  JEIUMOCTH, DPA3JIOKEHHME HAa  MHOMKUTEIU
' HaTypaJIbHBIXUUCEN

16 PeanbHble  3aBHCMMOCTH, B TOM  yHcle IpsMas M oOpaTHas
' MIPONOPLIMOHAIEHOCTH

2 AnrebpanyecKkueBbIpaKeHUS

21 IlepeMeHHBIE, UNCIIOBOE3HAYEHUEBBIPAKEHUACIIEPEMEHHOM. JloITycTHMBIE

' 3HAYEHUSATIEPEMEHHBIX

59 [IpencraBneHrie 3aBUCUMOCTH MEXIYyBEIWYMHaMH B BUAE (OpMyIIbI.
' Brruucnenusimodopmynam

)3 [IpeoOpa3oBaHne  OYKBEHHBIX  BBIP@KEHHUI,  TOXJECTBEHHO  DPaBHBIE
' BBIPAKEHUS

24 CBolicTBacCTENEHUCHATYPaIbHBIMIIOKA3aTENEM

95 OpnowieHbIMMHOTOWIeHbL. CTenneHbMHOrowieHa. CloXeHe, BBIMUTaHHE,

' YMHO>KEHUEMHOTOUJIEHOB

26 DopMyIIBICOKPAIIEHHOTOYMHOXKEHHU S : KBaPaTCyMMBIUKBAIPATPa3HOCTH.

' dopmynapa3HOCTUKBAIPaToB.Pa3okeHnEMHOr04JIEHOBHAMHOXKUTENN

3 YpaBHEeHUS




YpaBHeHHEe,KOpEeHbYpaBHEHHU S, IPAaBUIIAIIPE0Opa30BaHUS yPAaBHEHUS,

3 PaBHOCUIILHOCTbYPaBHEHUI
32 JInHetHOeypaBHEHUECOIHOUTIEPEMEHHOM, YU CIIOKOPHEMIIMHEUHOTO
' YpaBHEHU S, PEIICHUCIIMHEHHBIX YPAaBHEHUI
23 CocraBiieHneypaBHEHUHIIOYCIOBHI03a1auu. PellIeHneTeKCTOBBIX3a/1aUC
' IMOMOILIBIOYPAaBHEHU I
3.4 JIuneitHOCypaBHEHUECABYMSTIEpEMEHHBIMUHET OTpaHK
CucreMaiByXJIMHEHHBIXypaBHEHUN CIByMsIIEpeMeHHbIMU. Pelennecucremypa
3.5 BHEHUICIIOCOOOMITOIcTaHOBKU. [ IpriMephIpeIeHUATEKCTOBBIX
3a/1a4CIIOMOIIBIOCUCTEM YPABHEHUM
4 Koopaunatsiurpaduku. yHkuuu
4.1 KoopaunaraTtouknHa nmpsmoi
42 YucnoBslenmpoMexyTkH. PaccTossHuEMEK Ty IByMATOUKAMUKOOPIUHATHOM
' psAMOM
A3 [TpsmoyronpHascucreMakoopauHaT,0cuOXuOy. AGciuccanopamHara
' TOYKMHAKOOPAUHATHOUIIIIOCKOCTH
" [Tpumepsirpadukos,3aganHbIx Gopmynamu. YTeHrerpadhuKOBpeaIbHBIX
' 3aBHCHUMOCTEMN
4.5 [Monaruedpynkuuu.I"padpukdynkiumn. CoiicTBadyHKIMIHA
4.6 JIuneitnasapynkuus,eerpapuk.I'papuxdpyknuny=x|
47 I'papuueckoe pemieHHe JUHEWHBIX YPaBHEHMHM W CHUCTEM JIMHEHHBIX
' YPaBHEHUU
8KJIACC
Kon IIpoBepsieMbIiIdJIEMEHT COAEPKAHUA
1 YucnanBeIYMCICHUS
11 KBanparusiiikopensuzuncia.llonaTneoOuppannoHaaIbHOMYHCIIE.
' JlecsaTuuHBIEIPUOINKECHUSIMPPALIMOHATBHBIX U CETT
CaoiicTBaaprhMeTHUECKUXKBAIPATHBIXKOPHEHMMXTTPUMEHEHHEK
1.2 peoOpa30BaHUI0YHNCIOBBIX BRIPAKEHUHMBBIYHCIIEHUSIM. J|eficTBUTEIbHBIE
yucia
1.3 CrenenscrenpIMIIOKa3aTerneMueecBoicTa. CTaHIapTHAsS3AMUCH YUCIIa




AnrebpanyuecKueBbIPaKECHUS

2.1 KBagpaTHBIATPEX WICH,pa3105KEeHUEKBAIPATHOTOTPEX YJICHAHAMHOXKHUTEIN

2.2 Anrebpanyeckasipodb. OCHOBHOECBOMCTBOAITEOpandeCKON IpOoOH

2.3 CroxeHue,BbIYUTaHHE, YMHOKCHHE, IeJIeHHeareOpandecKkux Apooei

2.4 PanroHansHbIEBBIpKEHUSHUXITPEOOPA30BAHKE
3 Y paBHEHUSIMHEPABEHCTBA

31 KBangpatHoe ypaBHeHue, QopMyna KOpHEH KBaJIpaTHOrO ypaBHEHUS.
' TeopemaBuera

3.2 PemenuneypaBHeHN I, CBOIAIMX CIKIIMHEMHBIMU KBAAPATHBIM

3.3 [IpocreiimmuenpodHo-panoHaTbHBICYPABHEHHS

I'padmueckas nHTEpHIIpETALINS YPAaBHEHUH C ABYMS IIEPEMEHHBIMU U CUCTEM
3.4 JTUHEHHBIXYpaBHEHHUICIByMsTIepeMeHHbIMU. [ [puMepbIpenieHusicucTeM
HEJIMHEHHBIX YPABHEHU N CABYMAIIEPEMEHHBIMU

35 PemiennerekcToBbIX3a1auanre0pandecKuMcIocooom

3.6 UmncaoBbIeHEPABEHCTBAMMX CBOCTBA

3.7 HepaseHncTBOCOHOM IEpEMEHHON

3.8 PaBHOCHIIBHOCTHHEPABEHCTB

3.9 JIvuHeitHbIeHepaBEeHCTBACOIHOM TEPEMEHHOM

3.10 CucTeMbUINHEHHBIXHEPAaBEHCTBCOAHONIEpEMEHHOM
4 OyHKITIT

11 [lonsitue ¢ynkuuu. OOnacTb omnpeAeneHUs UM MHOXKECTBO 3HAaYEHUMN
' ¢ynkunu.CrnocoOb3aiaHUs PYHKIMHA

4.2 I'paduxdynkunn. YreHnecBoHCTBO yHKIMUIIOEETpapHKY

4.3 [TpumepsirpadukoBYHKIMHI,0TpaskaIOIIMX peaTbHBIETIPOLIECCHI

4l OyHKIMY, ONUCHIBAIONIME TMPSIMYI0 M OOpaTHYIH IPONOPIHOHAIBHBIE
' 3aBHCUMOCTH, UXTpaduku

45 OyHKIHHY=X2,y=x3

4.6 Oyuximny="1X,y=|x|

4.7 ['padmyeckoepenienrne ypaBHEHUHUCUCTEM YpaBHEHH

9KJIACC




Kon

IIpoBepsieMbliidjIEMEHT COAEPKAHUSA

1 YHucnanBblUMCIECHUSA
11 PanmonanbHbIeunCIIa, MPPALIMOHATBHBICYNCIIA, KOHEYHBIENOECKOHEUHBIE
' JECTUYHBIEIPOOH
MHOXecTBO JeHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBICUNCIIAKAK OECKOHEUHbIE
12 JecATUYHbIe ApoOH. B3auMHO 0JJTHO3HAYHOE COOTBETCTBUE MEXKy MHOKECTBOM
' JIEHCTBUTENbHBIXUUCEITUKOOPIUHATHOUTIPMOM. CpaBHEHHE 1€ CTBUTEBHBIX
qucen
13 ApudmerndeckueseCTBUACICHCTBUTEIbHBIMUYNCIAMHI
W3mepenus, npubIMKeHus, OLeHKU. Pa3mepbl 00bEKTOB OKpY’KaIOIIEro MUPA,
14 JUIMTEIBHOCTh IPOLIECCOB B OKpyXkatomeMm wmupe. [IpubnmxeHHOe 3HaueHue
' BEJIMYMHBI, TOUHOCThIpUOIMKeHNs. Okpyrinenueuncen. [ Ipukuakanonenka
pe3yJIbTaTOBBBIYMCIEHU I
2 YpaBHEHUSMHEPABEHCTBA
2.1 YpaBHEHUSICOTHONTIEPEMEHHOM
2.2 JluneliHoeypaBHeHUe. PelieHneypaBHEeHUH,CBOASIMX CAKIMHEHHBIM
2.3 KBagparnoeypaBHenue.PemenneypaBHeHUN, CBOAAIIMX CIKKBAAPATHBIM
24 bukBagpatHoe ypaBHeHue. [lpumepsl pelmeHuss ypaBHEHUH TpETbEd W
' 4eTBEPTONCTENEHENPA3II0)KEHUEMHAMHOKUTENN
2.5 Pemenue1po6HO-paimoHaIbHBIX ypaBHEHUH
2.6 CucreMblypaBHEHUI
2.7 YpaBHeHHECIBYyMATIEPEMEHHBIMUHETO Ipaduk
2.8 PemennecncreMIByX IMHENHBIX YPABHEHU M CIBYMATIEPEMEHHBIMU
29 PemennecrncremMaByxypaBHEHUHN,0THOU3KOTOPBIXJINHEHHOE,aIPyTOe—
' BTOPOWCTENIEHU
2.10 I'padmueckasunTepripeTausiCUCTEMblYpaBHEHUICIBYMSITIEPEMEHHBIMU
211 PenennerekcToBpIX3agaqanre0panieckuMCcIocoooM
2.12 YucnoBbleHEPABEHCTBANNX CBOMCTBA
2.13 PemennennuenHpIXHEPABEHCTBCOAHONIIEPEMEHHOMN
2.14 PemiennecrncreMIIMHEHHBIXHEPABEHCTBCOIHOW MIEPEMEHHOM
2.15 KBanpaTtHbleHepaBeHCTBa
216 ['padmyeckasuHTEepIIpeTALlIHEPABEHCTBUCUCTEMHEPABEHCTBCABYMS

NEPEMCHHBIMU




3 OyHKIMN

31 KBaaparnunasdynkius,eerpadukucpoiicta.llapadoa, koopiuHATHI

' BEPILIMHBIIAPAO0IIBI,0CbCUMMETPUUTIApa0O0ITBI

3.2 I'padukudynkuuit y=kx,y=kx+buunx coiicra

3.3 I'paduxudynkuuity=k/X,y=x3unxcpoiicra

3.4 I'padpuxudynkiumit,uux cBorcTBa

4 UucnoBelenocae10BaTeIbHOCTH

a1 OnpeneneHnencrnocoObI3a1aHUUYMCIIOBBIXIIOCIIEA0BATENbHOCTEH. 3aianne

' I10CJIE10BATEIbHOCTUPEKYPPEHTHOHpopMynoitnopmyioiin-rouseHa

42 Apugpmernueckass mnporpeccus. Dopmynbl N-ro  wieHa apuMETHUYECKOM
' [POrPECCUU,CYMMBINEPBHIXNUJICHOB

43 I'eomerpuueckas mporpeccus.  PopMysbl N-r0  WIEHa T'€OMETPUYECKOU
' IPOTPECCUU,CYMMBIIIEPBHIX NUICHOB

W N300paxxeHne wieHOB apu(pMETUUECKOW U TIeOMETPUYECKOM Iporpeccuii
' TOYKaMHUHAKOOPAMHATHOUINIOCKOCTHU.JIMHEMHBIMMAKCIIOHEHIIUATIbHBIPOCT
45 CJ10KHBICTIPOIIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAMOCBOEHUSIOCHOBHOMNOBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHHUA

IIpoBepsieMbleTpeOOBAHUSAKIIPEIMETHBIMPE3YIbTaATAM
OCBOEHHUSIOCHOBHO00Pa30BaTeJIbHOMIIPOrPaAMMbIOCHOBHOIO
o0urero oopazoBanust Ha ocHoBe PI'OC

YMeHne omnepupoBaTh TMOHSATHSMHU: MHOXECTBO, IOJMHOXECTBO,
olepanyy HaJ MHOXKECTBAMH; YMEHHE ONEpUPOBATh NOHATHAMU:TPad,
CBS3HBIA rpad, AepeBO, LUKI, MPUMEHITh UX HPU PEUICHUH 3a]ady;
YMEHHE UCIONB30BaTh TpapUyuecKoe TMPeICTaBICHUE MHOXECTB
JUTSIONIMCAaHUSIPEATTbHBIXTPOIIECCOBUSIBICHU N, TPUPEIICHUN3a/1a4

U3JIPYTUXy4eOHBIXIIPEAMETOB

YMeHue onepupoBaTh MOHATUAMM: ONPEACIICHHE, aKCHOMa, TEOpEMa,
JI0Ka3aTeNbCTBO; YMEHUE paclo3HaBaTb WCTUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUS, IPUBOAUTHII PUMEPBIMKOHTPIIPUMEDHL, CTPOUTH

BBICK33LIBaHI/IHI/IOTpHHaHI/IHBBICKaSBIBaHI/Iﬁ

YMeHne ornepupoBaTh MOHATHSMHU: HATYpaJIbHOE YHCIO, MPOCTOE U
COCTaBHOE YHUCIJIO, JI€IUMOCTh HATYPAJIbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, IIeJIO€ YHCJIO, MOAYJIh YHuCiIa, OOBIKHOBEHHAs APoOb W
JIecsATHUYHAs IpoOb, CTAHIAPTHBIA BUJ YHCIA, PAllMOHAIBHOE YHCIIO,
UpPpALMOHATIBHOE 4YHUCJIO, apU(METUUYECKUIl KBaJpaTHbI KOpEHB;
YMEHUE BBINOJHATH JIEWCTBHS C YUCIaMH, CpaBHUBAaTb U
YOOPSAIOYMBATh YWCIA, MPEACTABIATh YHCIAa Ha KOOPAUHATHOU
MPSIMOM,0KPYIIIATHUNCIIA; YMEHUEEAAThIPUKUIKY U OLIEHKY

pe3YHLTaTaBLI‘II/ICHeHI/Iﬁ

YMeHue onepupoBaTh MOHATHUSMHU: CTENEHb C ILIEJIbIM IOKAa3aTeleM,
aprudMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HaTypalbHOW CTENEHU
OoJsibllle €IMHUIIBI; YMEHHME BBIOIHATH PACUYECThl MO (opMynaMm,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALlMOHAIBHBIX BBIPAKEHUH U
BBIPAXEHUIN C KOPHSMM, PA3JIOKEHHE MHOIOYJI€HAa Ha MHOXKUTENH, B
TOMYHCJIECUCTIONB30BaHUEM(POPMYIPA3HOCTUKBAIPATOBH

KBaApaTaCyMMBINPAa3HOCTHU

yMeHI/ICOHCpI/IpOBaTBHOHﬂTI/ISIMI/IZ‘{I/ICJ'IOBOepaBeHCTBO,ypaBHCHI/ICC




OJHOM TIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBaJpPaTHHIE ypaBHEHMS,
IpOOHO-PAMOHALHEIC YPaBHEHHS C OJHOW IMEPEMEHHOW, CHCTEMBI
JIBYX JIMHEWHBIX YpaBHEHUH, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE U JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHUCJE MPU PELICHUH 3a/1a4 U3 IPYTUX MPEIMETOB
M IPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPJIMHATHYIO
MPSIMYIOUKOOPAMHATHYIOTUIOCKOCTBIISTN300 paskeHUS peILICH U I

YpaBHEHU,HEPABEHCTBH CUCTEM

YMeHue onepupoBath MOHATHAMU: GyHKIUA, Tpaduk QyHKIMH, HYIHA
(GyHKLNHU, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, IPOMEKYTKMBO3paCcTaHus,
yObIBaHMs, HauOOJIbIIIEE U HaUMEHbIIEe 3HAYCHUS (DYHKIIMH; YMECHHE
ONEpUPOBATh MOHATUAMM: IpsiMas MPONOPLHOHAIBHOCTh, JUHEHHAs
GyHKIMSA, KBaJpaTUuHas (QyHKUHs, oOpaTHas MPONOPLHUOHAIBHOCTD,
napaboa, runepbona; yYMEHHE
cTpouThIpaduKu(yHKIMN, UCTIONB30BaThI pAPUKHUISIONPEACTICHUS
CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEH, JJISI PEHICHHS 3a/1a4 U3 JIPYTHX
y4eOHBIXITPEIMETOBUPEATbHOMKU3HU ; YMEHUEBBIPAXKATh

(hopMyIaMU3aBUCUMOCTUMEXKTYBETNIMHAMHU

Ymenue OIIepUpPOBATH HOHSATHSAMH: M0CJIe/I0BATENbHOCTb,
apumernueckas M TeOMETpUYecKass  IPOTPecCUu;  yMEHHUE
UCIOJIb30BaTh CBOICTBA IMOCIIEAOBATENbHOCTEH, (OPMYNBI CyMMbI U
oO01ierowieHanpupeIeHnn3a1a4y, BTOMUNCIIE3aa4n3IpyTrux

y‘Ie6HLIXHpCHMGTOBHpeaﬂbHOﬁXCH3HH

YMeHue pemarts 3a7add pa3HbIX TUIOB (B TOM YHCIE HA MPOLEHTHI,
JOM M YacTH, JBUXKEHHE, padoTy, LIEHy TOBApOB MU CTOMMOCTh
MOKYIOKHYCITYT,HaJIOTH,3a/1a4l3001aCTHYTIPaBIIeHUSUTMYHBIMUU
ceMeiHbIMU  (MHAHCAMM); YMEHHE  COCTABJIATH  BBIPAXKEHUS,
yYpaBHEHUS, HEPaBEHCTBA u CUCTEMBI 1o YCIIOBHIO
3a]auy, M CCIIEe0BATHIIONYYEHHOEPEIIEHUENOLICHUBATHITPABI0IOA00HO
CThb

MOJIYYCHHBIXPE3YJILTATOB

YMeHue onepupoBarh NOHATUAMU: (UTYpA, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
MPaBHOCTOPOHHUUTPEYTOJIbHUKH,ITPSIMOYTOJIbHBIHTPEYTOJIbHUK,

Me,Z[I/IaHa,6I/ICCCKTpI/ICaI/IBBICOTaneyFOHBHI/IKa,‘-IeTBIpéxyTOJ'IBHI/IK,




napajjiesiorpaMM, pomMO, TNPSAMOYTONbHHUK, KBajpaT, Tpamleuus;
OKPY>KHOCTb, KPYI', KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBCHHBIMU
durypamu; ymeHue pemarb 3aJaud, B TOM YHCIIE U3 MOBCETHEBHOM
JKU3HU,HAaHAX 0K ACHUET€OMETPUYECKUXBETUNYMHCIIPUMEHEHUEM

U3Yy4EHHBIXCBOMCTB(PUTYpH(AKTOB

10

YMeHne omnepupoBaTh TMOHSTHSIMU: PABEHCTBO (UTYpP, PABEHCTBO
TPEYroJbHUKOB; IMapauIeIbHOCTh U TEPIEHIUKYISPHOCTh TPSMBIX,
Yrod MEXIy TNpSAMBIMH, TIE€PIECHAUKYJSpP, HAKIOHHAS, IPOCKIIHS,
nogobue Gpuryp, noJo0HbIe TPEYrOJbHUKN, CAMMETPHUSI OTHOCUTEIHHO
TOYKM W TPSIMOW; YMEHHE DPACIO3HABaTh PaBEHCTBO, CUMMETPHUIO U
no00ueQuryp,napauieIbHOCTBUIIEPIICHANKYIIPHOCTHIIPSIMBIX B

OKPYKaromeMMHupe

11

YMeHue omnepupoBaTh IMOHATHSMM: JJUHA, PACCTOSHUE, Yroil
(BeMMYMHA yrja, CUHYC U KOCHUHYC yIJla TPEYrojbHHUKA), IJIOLIA/b;
yYMEHHUE OLIEHUBATh pa3Mephl NMPEeIMETOB U OOBEKTOB B OKPY’KaIOLIEM
MHUpE; YMEHHE MpPUMEHATh (GOpMyJbl IEpUMETpa M  IUIOIIAIU
MHOI'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTU M IUIOIIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO TapajulefieNuela; YMEHHE NPUMEHSATh HPU3HAKU
paBeHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHHUKA,
teopemylludaropa, TpHroHOMETPUUECKUECOOTHOILICHU SIS

BLI‘{I/ICJICHI/I}II[JII/IH,paCCTOHHHﬁ,HJ’IOH.IElI[Cﬁ

12

YMeHue wu3z00paxaTh IUIOCKHE (QUIYyphl W UX KOMOMHAIWH,
IPOCTPAHCTBEHHbIE (QUIYpPBl OT PYKH, C IOMOLIBIO YEPTEHKHBIX
MHCTPYMEHTOBHUAJIEKTPOHHBIXCPEACTBIOTEKCTOBOMYHIIH

CHUMBOJIbHOMYOITMCAHHIO

13

YMmenue ONneprupoBaTh IOHATHUAMMU MpAMOYTOJIbHAA cucremMma
KOOpJAUHAT, KOOpAWHATHI TOYKH, BCKTOp, cymmMa BCKTOPOB,
MPOU3BCACHUCBCKTOPAHAUUCIIO,CKAIIPHOCIIPONU3BEACHUCBCKTOPOB,
YMCHHE HCIOJb30BaTh BCEKTOPBI W KOOPAWHATBI JJIA MPCACTABICHUA
IIaHHLIXI/IpCH_IGHI/IHSaIlaq,BTOM‘{I/ICHCI/ISHPYTI/IXY‘IGGHBIX

MPEIMETOBUPEATLHOM KU3HU

14

YMeHne omnepupoBaTh TOHITHSMH: CTOJOMKOBBIE U KPYrOBbIE
auarpaMmbl,  TaOmuUIBl, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJIbIlIeenHauMEHbIIIee3HAYEHUS,pa3MaX Y CIIOBOroHa00pa;

yMCHI/ICI/ISBJ'IeKaTL,I/IHTepHpCTHpOBaTLI/IHpeO6p830BBIBaTB




uHpOpMalKIO, TPEACTABICHHYI0 B Ta0luIaX M Ha JguarpaMmax,
OTPaXKaIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
SBJICHUI; yMEHUEPACIIO3HABATbU3MEHYMBBICBEIIMUHBIB

OKpYXKaroIIeMMHUpPE

15

YMeHue omnepupoBaTh MOHATHAMU: CIY9alHBIA OIBIT (CIydalHbIN
HKCIEPUMEHT), JJEMEHTapHOE COOBITHE (DJIIEMEHTApPHBIH HCXO[)
CIIy4ailHOrO OIBITa, CIy4YailHOE COOBITHE, BEPOSTHOCTb COOBITHUS;
YMEHUE HAXOAWTh BEPOATHOCTH CIIy4alHBIX COOBITHH B ONBITaX ¢
PaBHOBO3MOKHBIMU JJIEMEHTAapHBIMU COOBITHSIMU; YMEHHUE peularh
3aJaud METOJIOM OpIaHHW30BAHHOIO Iepedopa M C HCIHOJb30BaHUEM
MpaBUJia YMHOXXEHHUS; YMEHHUE OIICHHBAThb BEPOSTHOCTH pPEabHBIX
COOBITHII M SIBJICHH, MOHUMATh POJb MPAKTHUYECKU TOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITMM B OKpYXAaloIleM MHUPE M B JKU3HU;
3HaKOMCTBOCIIOHATHEMHE3aBHCUMBIXCOOBITUI;3HAKOMCTBOC

3aKOHOM6OJII)IHI/IX‘H/ICGJIH@FOpOJII)IOBMaCCOBBIX SBJIICHUAX

16

YMeHue BbIOMpATh MOAXOISIIMNA W3YUYEHHBIM METON AJs peuIeHHs
3a/lay, MPUBOJUTH MPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE W JKWU3HH, PACIIO3HABATH MPOSIBICHUE 3aKOHOB MAaTEMaTUKH B
HUCKYCCTBE, OIUCHIBATh OTHEIBbHBIC BBIJAIOIIMECS  PE3YJbTATHI,
MOJIyUYEeHHBIE B XOJ€ Pa3BUTHs MATeMAaTUKH KaKk HAayKW, MPUBOIUTH
MPUMEPHIMATEMATUUECKUXOTKPHITUHUHNXaBTOPOBBOTEUECTBEHHON

MBCEMUPHONUCTOPHUN




INEPEYEHB3JIEMEHTOBCOAEP KAHUA,ITPOBEPAEMbBIXHAOI ITO
MATEMATHKE

Kon IIpoBepsieMbliidJIEMEHT COAEPKAHUS

1 YuciauBbIYMCICHUS

11 Harypanenslenuensieuncna.l [pu3HakuaemMoCcTULETbIX YU CEIT

1 OOBIKHOBEHHBIE W JIeCATHYHBIE  ApOOM,  MPOLEHTH,  OECKOHECYHBIE
- MePUOINYECKHEIPOOH

13 ParmonanbHbie  uucna.  ApudMETHYECKHE ONepalud C  PaldOHATHHBIMHU
. YyHUCIIaMU

14 JleiicTBuTenbHBICUNCIIA. A pHPMETHUECKACOTICPAITUUCACHCTBUTEILHBIMU

' YHCIIaMHU

15 [TpuOIMKEHHBICBBIYUCIICHUS, TPABIITA0KPYTJICHHU S, TPUKU KA OIICHKA

. pe3yJIbTaTaBbIYUCIICHHUI

2 AnrebpanyecKueBBIPAKECHUS

2.1 BbykBeHHbIeBbIpaKeHUI(BbIPAKEHUSACIIEPEMEHHBIMN )

20 CrenenbcuensiMiiokasatesneM. CTeneHbcpalioHalbHbIMIIOKA3aTENIEM.

. CBoiicTBacTeneHH

2.3 MHorouseHsl

2.4 AnrebpandeckasipoOb

95 Apudmernueckuit KOpEHb HaTypaJbHON CTEIEHHU. HeicrBus c
' apupMETHYECKUMUKOPHIMUHATYPATLHON CTENIEHI

3 VYpaBHEHUSMHEPABEHCTBA

31 LenplenapoOHO-panmoHanbHbieypaBHEHNU. CHCTEMBIMCOBOKYITHOCTH

. YpaBHEHUU

30 ensiennpobHO-parmoHaibHbIeHepaBeHCTBA. CHCTEMBIMCOBOKYITHOCTH

- HEPABEHCTB

3.3 PenreHneTexkCTOBBIX 3a0a4

4 UucnoBblenocnea0BaTeIbHOCTH

4.1 ITocnenoBaTeabHOCTH,CIIOCOOBI3aIaH U IOCIIEJOBATENLHOCTEN

4.2 Apudmerndeckas u TeoMmeTpuueckas mporpeccur. Dopmyna  CIOXKHBIX




MIPOLICHTOB

5 OyHKIMH
Oyuknmsi, cnocodbl 3amanus  QyHkouu. [padux  Pyaknmm.  OO6macte
OTIpeJIeNIeHUs] U MHOKECTBO 3HaueHui ¢ynkuuu. Hynmu ¢yaxmun. [IpomexyTku

5.1 3HAKOIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMBbl U
MuUHUMYMbI(yHKIIMKA. HanbosnpieenHanMeHbIee3HaueHue P yHKIIMUHA
IIPOMEXKYTKE

6 KoopanHaTsIHaIpsAMONHUIIIIOCKOCTH

6.1 KoopaunatHasinpsmast

6.2 JleKapTOBBIKOOPIMHATHIHAIIIIOCKOCTH

7 I'eomerpus

7.1 I'eomeTpruecknepurypsInux CBOWCTBA

7.2 TpeyroabHuK

7.3 MHOroyroasHUKU

74 OKpYy>KHOCTBUKPYT

75 N3mepenuereoMeTpuyecKux BEIUUYUH

7.6 BekTopbina miockocTi

8 BeposiTHOCTBUCTaTHCTHKA

8.1 OnucarenpHasCcTaTUCTHKA

8.2 BepositHocTh

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 I'pader




YYEBHO-METOJNUYECKOEOBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIEYYEBHBIEMATEPHUAJIBIIJIAYYEHUKA

METOANYECKHUEMATEPHUAJIBLJUVIAYUYUTEJIA

HUPPOBBIEOBPA3ZOBATEJIBHBIEPECYPCBIMPECYPCBICETH

HUHTEPHET






