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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa SBIAETCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOTIO OOIIEro
00pa3oBaHuA: OHA 00ECNEUMBACT U3YUEHUE APYTUX AUCHUILINH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAHWTAPHOTO IUKIIOB, €& OCBOCHHE HEOOXOAUMO IS
MPOIOJKEHUS 00pPa30BaHUA U B MIOBCCTHEBHON JXM3HU. PazsuTue y oOydarommxcs
HAyYHBIX TPEACTABICHUN O TMPOUCXOXKACHUM W CYIIHOCTH ajreOpanvecKux
a0CTpakuuii, crnocode OTPAKEHUSI MATEMATHUECKON HAyKOH SIBJICHUI U TIPOLECCOB
B TIPUPOJEC W OOIIECTBE, POJM MATEMAaTHUYECCKOTO MOJCIMPOBAHUA B HAYYHOM
MO3HAHWW U B MPAKTHUKE CITOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PECHUS
¥ KaueCTB MBIIIICHUS, HEOOXOMUMBIX I aJanTallii B COBPEMEHHOM ITU(POBOM
obiiectBe. M3yueHue anreOpsl 0OOECMEUMBAET Pa3BUTHE YMEHUS HAONIOJATh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTyMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHUS ¥ BBIBOJBI,
dbopmynmupoBath yrBepkacHUA. OCBOCHHE Kypca anreOpsl oOecleunBacT Pa3BUTHE
JIOTUYECKOTO MBINIUICHAS OO0YYalomUXCsA: OHW HCHOJB3YIOT JACAYKTUBHBIC W
WHIYKTUBHBIE PACCYXKIACHUS, 0000IeHNE M KOHKPETU3AIMIO, a0CTparupoBaHue 1
anajioruto.  OOydenue  anreOpe  mpeamosara€T  3HAYMTENbHBIM  00BEM
CaMOCTOATEILHON  JACATEILHOCTH  O0YYaIONIUXCs, TOTOMY CaMOCTOSATEIHHOE
pEIICHHE 3a7a4 SBISIETCS PeaTU3alHeH NeITeIbHOCTHOTO MMPHUHITATIA OOYUICHHS.

B crpykType mnporpammbl yueOHOTO Kypca «AnredOpa» A OCHOBHOIO
o0rmero 06pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJIEPIKATEIBHO-METOANYCCKHIE
muHuN: «Hucna v BRIUKCICHUN), « ATeOpandecKue BHIPAKCHUSY, « YPaBHEHUS U
HepaBeHCTBa», «Dynkmmmy. Kaxmas w3 3THX coaepKareaIbHO-METOAUUECKAX
JMHUI Pa3BUBACTCS HA MPOTSIKCHUH TPEX JIET U3YUEHUS Kypca, B3aUMOICHCTBYS €
JIPYTUMH €ro JUHUSAMH. B Xoae wusyueHus yueOHOro Kypca oOOydarolaMmcs
MPUXOAUTCS JIOTHYECKH PaCcCyKIaTh, MUCIOJB30BAaTh TEOPETUKO-MHOKECTBEHHBIN
a3blK. B CBSI3W ¢ 3TMM B mporpaMmy YueOHOro Kypca «Anredpa» BKIHOUYEHBI
HEKOTOPHIE OCHOBBI JIOTHKH, TPEACTABIICHHBIE BO BCEX OCHOBHBIX pa3ieiiax
MaTeMaTHYEeCKOro 00pa30BaHKA M CMOCOOCTBYIOIIME OBJIAJCHUIO O00YYaIOIIUMHUCS
OCHOB  YHHWBEPCAJIBHOTO  MaremMarudeckoro s3bika.  CoaepkaTenbHOH U
CTPYKTYPHOH OCOOEHHOCTBIO YyueOHOro Kypca «Anredbpa» sBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanve nuHUM «UWcia W BBIUUCICHUS» CIY>KUT OCHOBOH Ui
JTATBHEHUINIETO M3YyUEHUS MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyYAIOIIMXCS
JIOTHYECKOTO MBINIICHUS, (POPMHUPOBAHUIO YMEHHSI TTOIH30BATHCA aITOPUTMAMHU, a
TaK)Ke MPUOOPETCHUIO MMPAKTUUECKUX HABBIKOB, HEOOXOMUMBIX ISl TIOBCETHEBHOM
*U3HU. PazBUTHE MOHATHSA O YMCJIE HA YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUs
CBA3aHO C pAIMOHAJIBHBIMA W HPPAIMOHAIBHBIMHA YHCTAMHU, (POopMUpOBaHHEM



MPEJCTABJICHUA O JCHCTBUTEIBHOM 4YHKCJIC. 3aBEPIICHUE OCBOCHHS UMCIIOBOM
JIMHUHM OTHECEHO K CpeIHEMY 00I11eMy 00pa30BaHHIO.

ConeprkaHue IByX ajareOpanyecKux JUHUN — « AITeOpandecKue BIPaKCHUA»
U «YpaBHCHHUS W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHIO Y OOYJArOITHXCA
MaTeMaTHYECKOro anrapara, HeoOXOAUMOTO Il PELICHUS 337ad MaTEMaTHKH,
CMEKHBIX TIPEAMETOB M MPAKTHUKO-OPUEHTUPOBAHHbIX 3adad. Ha yposHe
OCHOBHOro 0011ero oOpa3oBaHus Y4e€OHBIM Marepuaja TPYNNUPYETCA BOKPYT
palMOHAIBHBIX BhIpaKeHHUH. AnreOpa IeMOHCTPUPYET 3HAUCHUE MATEMATUKHU Kak
A3blKa JJIA TOCTPOEHUS MATEMAaTHUECKUX MOJENEH, OMUCAaHHUS MPOILIECCOB U
ABJICHUH peanbHOro wmupa. B 3agaum  o0ydyeHusa anreOpe BXOJAT TaKKE
JadbHEHIIee Pa3BUTUE AJITOPUTMHUUECKOTO MBIIUICHUS, HEOO0XOJUMOro, B
YaCTHOCTH, JUISI OCBOCHHMS Kypca WH(HOPMATHKH, W OBJIAJCHWEC HaBBIKAMH
NeAyKTUBHBIX paccyxaenuid. [IpeoOpazoBanne CUMBOIBHBIX (HOPM COCOOCTBYET
Pa3BUTHUIO BOOOPAKEHHUS, CHOCOOHOCTEN K MAaTEMATUUECKOMY TBOPUYECTRY.

Conepsxanve GyHKITMOHATBHO-TPpaPUUECKON THHUK HAIECICHO HA TIOTYUCHHE
oOydJaromUMHCS 3HAHWH O (PyHKIMSIX KaK BaKHEHUIIICH MaTEMaTHYCCKOW MOACIH
JUISl OTIUCAHUS U UCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUHM B MPUPOJC
u oOmiectBe. M3yuenue marepuaia CrnocOOCTBYET PAa3BUTHIO Y OOYYAOIIMXCS
YMEHHUS UCIOIb30BaTh PA3JIMUHbIE BHIPA3UTENIbHBIC CPEACTBA A3bIKAa MATEMATUKU —
CIIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckwe, BHOCHT BKJIaj B (opMuUpOBaHHE
MPEJCTABJCHUN O POJIM MATEMATUKK B PA3BUTUH IUBWIU3ALUNA U KYJIbTYPHI.

CornacHo yueOHOMY IIJIaHY B 7 KJIacce M3y4aeTcs yUeOHbIH Kypc «Anredpay,
KOTOPBIM BKIIFOYAET CJACAYIOIIME OCHOBHBIC pa3fenbl coiaepxkanud: «Uucna u
BBIUMCJICHUA», «ANTreOpanyecKue BBIPAXKEHUS», «YPABHCHUS W HEPABEHCTBAY,
«DOyHKIMWY.

Ha m3ydenne yueOHOTO Kypca «Anrebpa» B 7 kimacce oroautces 102 gaca (3
yaca B HEJCIO).



COJAEPKXAHUME OBYUYEHUSA
7 KUIIACC

Yucsia u BEIYHUCJICHUS

Jlpobu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXO0] OT OMHON (hOPMBI 3aIMUCH
npobert k apyroi. IloHATHE palMOHAIBHOTO YHMCJA, 3aluCh, CPaBHEHUE,
yIOPAMOUYABAHUE  PAMOHAIBHBIX uWceln. ApudMeTnueckue JEHCTBUA €
paLMOHAJIBHBIMKA YuCIaMU. Pelienue 3aaa4 U3 pealbHOW MPAKTUKW HA YacTH, HA
JpoOH.

CreneHb C HaTypajdbHbIM TIOKa3aTeJieM: ONpeAcsiCHUE, MpeoOpa3oBaHKE
BBIPAKEHUW HA OCHOBE OMPEACNICHHUS, 3aMuCh 0OJbIINX unces. [IpoleHTsl, 3anuch
MPOLICHTOB B BUJAE ApoOU U APOOU B BUAE MPOLECHTOB. TpyU OCHOBHBIC 33Jla4u HA
MPOLIEHTHI, PELIEHNUE 3374 U3 PEATBHON MPAKTUKH.

[IlpuMeHEeHNE TNPHU3HAKOB  JCIIMMOCTH, PA3JIOKEHUE HA  MHOXKHTEIHN
HATYPAJIbHBIX YHACE.

PeanbHble  3aBUCMMOCTH, B TOM UHCJE€ TmpAMas W oOpaTHas
MPONMOPLIMOHAIBHOCTH.

Anaredpanyeckue BbIpaKeHUs

[IepemeHHBIE, UMCIOBOE 3HAYEHUE BBIPAXKEHUS C TIEPEMEHHOM. JlomycTuMble
3HAYEHHUS NepeMeHHbIX. [IpencTaBmenne 3aBUCUMOCTH MEXKAY BETUUMHAMM B BUJIC
dhopmynsl. Beraucnenus mo ¢popmynam. [IpeobpazoBanme OYKBEHHBIX BHIPAKCHUM,
TOXJACCTBEHHO PpaBHbIE BBIPAXKEHUSA, TMpaBWia MpeoOpa3oBaHUs CYMM U
MPOU3BEACHUN, TPaBUJIA PACKPBITUS CKOOOK U MPUBEJACHUA MOTOOHBIX CIAaracMbIX.

CBoiicTBa CTENEHU C HATYPAJbHBIM MMOKA3ATEIIEM.

OnHouwnieHbl U MHOrouwleHbl. CteneHb MHOTOuUeHa. C0KEHUE, BBIYUTAHUE,
YMHOKEHUE MHOTOUYIEHOB. @OpMyJibI COKPAIIEHHOTO YMHOXXEHMSA. KBAaApaT
CyMMBbl H KBaapaT pasHocTu. Dopmyna pasHOCTH KBaaparToB. PasmoxeHue
MHOTOYJIEHOB HA MHOYKUTEIIH.

YpaBHeHUs 1 HEPAaBEHCTBA

YpaBHeHHE, KOPEHb YpaBHECHMS, MpaBWjia MpeoOpa3oBaHUs ypPaBHEHUS,
PaBHOCUJIBHOCTDb YPABHEHUN.

JluHeitHoe ypaBHEHHWE C OJHOMW MEPEMEHHOMN, YWCIO KOPHEH JIMHEHHOrO
YPaBHEHHUS, PEIICHUE JIMHEHHBIX YypaBHEeHHWH. COCTaBJICHHWE YPaBHEHHWHU MO
YCIOBHIO 3aJauu. Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPABHEHUH.

JluneitHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U eT0 rpaduk. Cuctema AByx
JIMHEWHBIX YPAaBHCHUW C JBYMS IEPEMEHHBIMHU. PeleHue cucrteMm ypaBHEHUH
crocoOOM MOJACTAaHOBKHU. [Ipumepsl pelieHrus TEKCTOBBIX 3aJad C MOMOIIBIO
CHUCTEM YPABHEHHUM.



DyHKIMH

Koopaunnara Toukn Ha npsaMoi. UncnoBeie NpOMeEXYTKH. PaccTosHre Mexay
JBYMS TOUKAMU KOOPAWHATHOW MPAMOM.

[TpsamoyrosibHas cuctema koopauHar, ocu Ox u (Jy. AOcuucca U opAuHaTa
TOYKH Ha KOOpAWHATHOH TiockocTh. [[pumepst rpadmkoB, 3agaHHbIX (hopMyTamu.
Urenne rtpadumkoB peanmbHbIX 3aBucuMoctel. [lomsatne ¢ynkmmm. ['paduk
¢dbynaknum. CroiicTBa pyukumii. Jlunetinas ¢pynkius, eé rpaduk. ['paduk Gpyakmmm
y = [x|. I'paduueckoe pemenne TUHEHHBIX YpPaBHEHWH W CHUCTEM JIMHEHHBIX
YPaBHEHUH.



IINTAHUPYEMBIE PE3VJIbTATbI OCBOEHUSA [ITPOI'PAMMDbBI
YUEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE pe3yJbTaThbl OCBOCHUS MPOrpaMMbl  yueOHOrOo Kypca
«Anrebpay» XapakTepU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHUE:

NPOABJICHUEM HHTEpPECa K TMPOLUIOMY M HACTOAIIEMY POCCUHCKOU
MAaTEMATHKHA, [EHHOCTHBIM  OTHOLICHUEM K  JOCTHIXKCHHSAM  POCCHUCKUX
MaTEMATUKOB M POCCUMCKOM MATEMATUYECKOW IIKOJIBI, K HCIOJIb30BAHUIO 3TUX
JTOCTKEHUH B IPYTUX HayKaX W MPHUKIAIHBIX cepax;

2) rpa:kaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCTIUTAHME:

TOTOBHOCTHIO K BBIMOJIHEHUIO 00SA3aHHOCTEHN I'paK/IaHWHA M PeaJIu3alluU €ro
mpaB, TPEACTABICHUEM O MaTEeMAaTHUYECKUX OCHOBAaX (DYyHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYP, SABJICHUH, MPOIEAYP TPakIaHCKOTo 00mecTBa (HampumMep,
BBIOOPBI, OMPOCH), TOTOBHOCTHIO K OOCYKACHHUIO 3THIECKHUX MPOOJIEM, CBI3aHHBIX
C MPAKTHYECKAM TMPUMEHCHUEM JOCTHIKCHUN HAyKH, OCO3HAHHEM BaXXHOCTH
MOPAJIbHO-3THYECKUX MPUHLIHANOB B ACATEIBHOCTH YUEHOTO,

3) TpyaoBoe BoCcIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE YYAaCTHE B PCIICHUM MPAKTUYECKUX 3a1ady
MAaTEMATHYECKOW HAMPABJICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMAaTHYECKOTO
oOpa3oBaHWA Ha TPOTSHKEHWW BCEH KU3HW Ui YCTEMHOW TpodeccroHaabHOM
JNEATCIbHOCTA W PA3BUTHEM HEOOXOJMMBIX YMEHUM, OCO3HAHHBIM BHIOOpPOM M
MOCTPOCHUEM WHIUBUAYAIbHOW TPAaCKTOPUM 00Pa30BAHUA U KU3HEHHBIX IJIAHOB C
YUETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTyecKoe BOCIIUTAHHE:

CIIOCOOHOCTBID K  SMOLUMOHAJIbLHOMY M 3CTETUYECKOMY  BOCIPHUITHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, PaCCYyKACHUH, YMEHUIO BHUIECThH
MAaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE,

S) HeHHOCTH HAYYHOT0 MO3HAHUSI:

OpPHEHTALMEH B JCATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX
MPEJCTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUA UEIOBEKA, MPUPOJIbI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYeCKOW HAyKu Kak CQepbl YeI0BEUCCKOM
JNEATENBHOCTH, ATANOB €€ Pa3BUTUA M 3HAUMMOCTH JJIA PA3BUTHA LIUBWIN3ALUU,
OBJIQJICHUEM S3BIKOM MATEMATUKU A MATEMAaTHYECKOM KYJIbTYPOU KAaK CPEACTBOM
MMO3HAHUS MHPA, OBJAJCHHEM MPOCTCUIIMMH HABBIKAMH HWCCIIEA0BATEIBCKON
JNEATENIBHOCTH,



6) d¢usnueckoe BocnmuTaHue, (POPMHUPOBAHNE KYJIbTYPHI 3A0POBbSI U
IMOLHMOHAJILHOTO 0JIAT OTIOJTYYHS:

TOTOBHOCTBIO TIPWMEHSATh MATEMATHUCCKHE 3HAHUS B HMHTEPECAX CBOETO
3M0pOBbS, BEIEHUS  3J0pPOBOTO  oOpa3a KW3HM  (3J0POBOE  MHTAHUE,
cOQIaHCHPOBAHHBIM PEXUM 3aHATAH W OTHAbIXa, peETyJsipHas (Qusndeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBBIKA PEGUICKCHH, TPU3HAHUEM CBOETO
MpaBa Ha OIMMOKY ¥ TaKOTO € MpaBa APyroro uejaoBeKa;

7) 3Kko0rHYeCKOe BOCTIHTAHHE:

OpUEHTAITMEH HAa TPUMEHEHNE MAaTEeMATHUCCKUX 3HAHUH JJIA PEIICHUS 3a1au
B 00JIaCTH COXPAHHOCTH OKPYKAIONMICH CpEebl, IJIAHUPOBAHHUS TMOCTYIKOB H
OIICHKH WX BO3MOJXHBIX TOCJIEACTBHHA JJIi OKPYXKAIOMEH Cpeabl, OCO3ZHAHHEM
rJI00AJTBHOTO XapaKTepa YKOJOTHICCKAX POOJIeM U MyTeH WX PeIIeHNUS,

8) aganTanmusi K U3MEHSIOMINMCS YCJIOBHSAM COMHAJIBHONH W TMPUPOTHOM
cpenbi:

TOTOBHOCTBIO K JACUCTBUSIM B YCJIOBHSAX HEOMPEACIEHHOCTH, TMOBBIMICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH UepPE3 MPAKTUICCKYIO ACATEIIBHOCTh, B TOM UHCIIE
YMEHUE YUYUTHCA y APYTUX JOJACH, MPUOOpETaTh B COBMECTHOH ACATEIHHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIINA W3 OTBITA IPYTHX;

HEOOXOMUMOCTHIO B (OPMUPOBAHWM HOBBIX 3HAHWH, B TOM YHUCIE
(hopMynupoBaTh WACH, IOHATHS, THIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIIC
paHee HEW3BECTHBHIX, OCO3HaBaTh JACHUIUTHI COOCTBEHHBIX 3HAHWH W
KOMITETEHTHOCTEH, TNTAHUPOBATh CBOE PA3BUTHE;

CHOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCHPUHUMATh
CTPECCOBYIO CHTYAITMI0 KaK BBI30B, TPEOYIOMUH KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMBIC PENICHUS W JACUCTBUA, (POPMYyJTHPOBATH W OICHWUBATH PUCKH H
MOCJICICTBUSA, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHBIE YHUBEpPCAJbHbIE YYeOHbIE AeHCTBUSA

ba3oBble 1oruueckue AeicTBUSA:

e BBIABJIATHh U XapPaKTEPU30BaATh CYIIECTBEHHbIC MPU3HAKA MATEMATUUYECKUX
O00OBEKTOB, TOHATHH, OTHOIICHWH MEXIY TOHATHAMH, (HOPMYIMPOBATH
OMpENC/ICHUs]  MOHATHH, YCTAaHABAMBATh  CYILIECTBEHHBI  MpPHU3HAK
Kjaccu(pukauu, OCHOBAaHWA a1 OOOONICHWS W CPABHEHUS, KPUTCPUU
MPOBOJAMMOTO aHAJIN3A;

e BOCIpPHUHUMATH, (opMymupoBaTh W  MPEOOPA30OBHIBATH  CYXACHUS:
YTBEPAUTEIbHBIE W OTPULIATEIIbHBIC, €IUHUYHBIE, YAaCTHbIC W OOIIUE,
YCJIOBHBIE;



BBIABJISITh ~ MAaTEMATUUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npoTuBopeurss B (pakTax, AAHHBIX, HAOMIOJACHUSAX W YTBEPKIACHUSX,
npejyiarath ~ KpUTEpPUM  JUISl  BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUYNI,

JeNaTh BBIBOJABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX M
WHYKTUBHBIX YMO3AKJTIOUCHUHN, YMO3AKIIIOUEHUH 10 aHAJIOTHH,
pa3OupaTh TOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHUH (MPAMBIE B OT
MPOTUBHOTO), TMPOBOJUTH CAMOCTOATEIFHO HECJOXKHBIE MOKA3aTelIbCTBA
MareMarndecknx (pakToOB, BBICTPAWBATh aAPTYMEHTAIUIO, TPUBOJWTH
MPUMEPBI U KOHTPIPUMEPHI, 00OCHOBBIBATh COOCTBEHHBIE PACCYKICHHUS,
BBHIOWPATh Croco0 pereHus ydeOHOW 3aaud (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIICHUA, BBHIOMpATh HaWOOJiee MNOAXOMAINIMM C YyUETOM
CaMOCTOATEILHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBbie ucciienoBaTe/IbCKHe AeiCTBHSA:

HCIOJIB30BATh BOMPOCH KaK HCCIIEIOBATEIBCKAM WHCTPYMEHT TTO3HAHMS,
dbopMynupoBaTh BOTPOCH], (UKCHPYIONIAE TMPOTHBOPEUHE, TPOOIEMYy,
CaMOCTOATEILHO YCTAHABIWBATh HWCKOMOE U JaHHOe, (HOpMHUPOBATH
TUTIOTE3Y, apTYMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHUE,

MPOBOJUTH 1O CAMOCTOSTENIBHO COCTABJICHHOMY TIIAHY HECIIOXHBIH
SKCIOEPUMEHT,  HEOOJIbIIOE  MCCICAOBAHUE  TO  YCTAHOBJICHUIO
OCOOCHHOCTECH MAaTEMaTHUCCKOrO0 OOBEKTa, 3aBHCHMOCTCH OOBEKTOB
MEXy COOOM;

CaMOCTOSATEILHO (DOPMYJIHPOBATH OOOOIICHHS M BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOIONEHUSA, WCCACAOBAHMS, OICHWBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 00OOIICHUIA,

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TPOIECCA, a TAKXKE BBIJIBUTATH
MIPEAMOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHAX.

PaboTa ¢ undopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh W HM30BITOYHOCTH HWH(MOPMAIMKM, JTaHHBIX,
HEOOXOUMBIX JJI PELICHUS 3a/1a4u;

BbHIOMpATh, aAHAJIU3UPOBATH, CUCTEMATU3UPOBATh W HWHTEPHPETUPOBATH
uHOOPMAITHIO Pa3TMIHBIX BU0B W ()OPM TIPEIACTABIICHNUS,

BEIOWpaTh (opMy TpeACTaBIICHUS WHHOPMAIMM W WUTFOCTPHPOBATH
peraemMbie 3a/add  CXEMaMH, JuarpaMMaM#, WHOW Trpadukoil W WX
KOMOHMHAIHMSIMHU,

OIICHWBATh HAAEKHOCTh WH(OPMAIMK TIO KPUTEPUAM, MPEITOKCHHBIM
yuHTeaEM WM CHOPMYITHPOBAHHBIM CAMOCTOATEIBHO.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:



BOCIIPHHUMATh ®  (OPMYJIHPOBATH CYXKAEHHUA B COOTBETCTBHH C
YCIIOBHSMH H TIEJIAMH OOIICHHS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOUYKY 3PEHHA B YCTHBIX M MHCHbMEHHBIX TEKCTAX, /aBaTh MOSCHEHUS TIO
XOJTy PEIICHUS 3a/1a9l, KOMMEHTHPOBATH MOTYUEHHBIH PE3YIIbTAT,

B X0J1¢ 00CY>KJIEHUS 3a4aBaTh BOTIPOCHI TIO CYIIECTBY 00CYKIaeMOH TEMBI,
poOJIeMBI, peraeMoil 3a/1a4u, BHICKA3bIBATh WJICH, HAIICIICHHBIE HA TTOWCK
pEIICHHS, COTMOCTABJIATh CBOM CYXIACHUS C CYXICHUSAMH JIPYTHX
YYaCTHHKOB JHaora, OOHAPYKMBATh PA3JIMUAE W CXOJCTBO TIO3HMITHH, B
KOPpeKkTHOM hopme HopMyTupoBaTh pa3HOTIACHS, CBOW BO3PAKCHHUS,
MPEACTAaBIATh  PE3yJAbTaThl  PEIICHWA  3a]adyd,  JKCIECPUMEHTA,
UCCIICOBAHMS,  TPOEKTa,  CaMOCTOATENbHO  BBHIOMpaTh  opmar
BBICTYIIJICHUSA C yUETOM 33124 MPE3CHTAIMHN W OCOOCHHOCTEH ayIUTOPHH,
MOHWUMATh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHAHOW W
WHIUBUAYATbHOH pPabOThl TpH  PEMICHUH YyYeOHBIX MAaTeMaTHUCCKHUX
3a/1ay;

MPUHUMATH TIEIh COBMECTHOW NEATEIHPHOCTH, TUIAHAPOBATh OPraHU3aAIHIO
COBMECTHOM paloTHI, pacmpenesiaTh BUAB PpadoT, JTOTOBAPUBATHCA,
00Cy’KIaTh MPOIIECC U pe3ysIbTaT paboThl, 000011aTh MHEHHUS HECKOJIBKHUX
JIIOJICH,

y4acTBOBaTh B TPynmoBeiX (opmax pabotel (oOCyxkaeHus, 0OMeH
MHEHUSMH, MO3TOBBIE INTYPMBI W JIPYTHE), BBHIMOJHATH CBOIO YaCTh
paboThl M KOOPAUHUPOBATH CBOM JACHCTBHS C APYTHMH YJICHAMW KOMAH/IBI,
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOMIMIA TPOIYKT MO KPUTCPHUSM,
chopMyTMPOBAaHHBIM YYaCTHUKAMH B3aMMOICHCTBHS.

PeryasiTuBHBIE YHHUBEPCAJIbHbIE yUeOHbIE TeliCTBUSA
Camoopranuzanus:

CaMOCTOATEILHO COCTABJIATH IUIAH, AJITOPUTM PEIIEHUs 3a1a4yu (WIH ero
YacTh), BHIOMPATH CMOCOO PEIICHHA C yU4ETOM HMEIOIIMXCS PECYypCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATb M KOPPEKTUPOBATh
BapUAHTHI PEIICHUH C YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJILHBIH HHTEJLJIEKT:

BJIAJIETh CcHoco0aMHM  CaMONPOBEPKH, CAMOKOHTPOJA mpoiecca U
pe3ysbpTaTa pelieHrus MaTeEMaTHUECKON 3a1a4H;

NPEeABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NpPH PEUICHUUN
3aJla4d, BHOCHUTb KOPPECKTHUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX
00CTOATEBCTB, HAMACHHBIX OIIMOOK, BHISIBICHHBIX TPYAHOCTEM;
OLICHWUBATh COOTBETCTBUE Pe3yJibTaTa ACATEIBHOCTH MOCTABJICHHOW LEIH
1 YCIIOBUAM, OOBICHATHh MIPUUHUHBI TOCTHXKEHUSA WA HETOCTHXKCHUS 1IEITH,
HaXOJUTh OIIUOKY, JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.
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INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 7 KJjacce OOydYarOMIMMCA TOJYUYWAT CIEAYIOIINAE
MPEAMETHBIE PE3YJIBTATHI:

Yuca v BIYMCJIeHU S

BoimonHATh, coueTas yCTHBIE M THCHMEHHBIC NPUEMBI, apU(PMETHUCCKHE
JNEHUCTBHS C PAllMOHATIbHBIMU YUCJIAMHU.

HaxoauTe 3HAau€HWs YUCIOBBIX BBIPAXKEHUH, MPUMEHATH Pa3HOOOpPA3HBIC
croco0bl U MPUEMBI BBIUMCIICHUS] 3HAYEHUN JPOOHBIX BBIPAXKEHUH, COAEPKAIINX
OOBIKHOBEHHBIE U IECATUYHbBIC TPOOH.

[lepexoauts OoT oAHON (hOpPMBI 3ammcH dWcen K Apyrod (mpeoOpa3oBHIBATH
JECATUUHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JCCATHUHYIO TPOOBH).

CpaBHUBATH U YNOPAIOUYUBATH PALIMOHAIILHBIC YUCIA.

OKpyrJIsTh Yncna.

BrINOMHATS MPUKKUAKY U OLICHKY PE3YJIbTATa BHIUMCICHUM, OIIEHKY 3HAUEHUH
YUCJIOBBIX BBIPAYKEHHUU. BBIMONHATE AEHCTBUS CO CTENMEHSAMU C HATypPaJibHBIMU
MOKA3aTEIAMMU.

[IpuMeHAT,  MpPU3HAKK  JEIMMOCTH,  PA3JIOKEHUE HA  MHOXKHUTEIU
HATyPaJIbHBIX YUCE]T.

Peuiath mpakTUKO-OPUECHTHUPOBAHHBIE 33/1aUd, CBS3aHHBIE C OTHOILIECHHUEM
BEJIMYMH, TMPONOPLMOHAIBHOCTHIO BEJIMUMH, MPOLEHTAMHU, WHTEPHPETUPOBATH
PE3yAbTaThl PELICHUS 33Aa4 ¢ YU4ETOM OTPAHMUYEHUI, CBA3aHHBIX CO CBONCTBAMU
paccMaTpruBaeMbIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonb3oBaTh aireOpandyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, MPUMEHSTH
€€ B MPOIECCe OCBOCHUS YUYeOHOTrO MaTepurana.

Haxoaute 3HaueHus OyKBEHHBIX BBIPAXKEHUW MOpPHU 3aJaHHBIX 3HAUYCHUSIX
MEPEMECHHBIX.

Boinmonuare  mpeoOpa3oBaHWA — LENOTO  BBIPAXKEHUA B MHOTOWICH
MPUBEICHUEM MOAOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BrInonHAT, yMHOXEHHE OJHOYIEHA HA MHOTOWJIEH W MHOTOWIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYITHI KBaJpaTa CyMMBI M KBAJpaTa Pa3HOCTH.

OcylIecTBAATh PA3JI0KEHUE MHOTOUJICHOB HA MHOXKHUTEIW C TOMOIIBIO
BBIHECCHHMSI 32 CKOOKM OOIIEro MHOXUTENS, TPYNINUPOBKH  CJIaracMmbix,
npuMeHeHHUs HOPMYJT COKPAMEHHOTO YMHOKEHHA.

[TpumeHATh npeoOpa3oBaHUsi MHOTOWICHOB JUISl PEUICHUSA PA3U4HBIX 3a]a4
W3 MAaTEMATHUKHU, CMEKHBIX MPEAMETOB, U3 PEATbHON MPAKTUKHU.
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Hcnonb3oBaTh CBOWCTBA CTENEHEH C HATypajbHbIMU TOKA3aTEIAMM st
npeoOpa3oBaHusl BEIPAKCHUIA.

YpaBHeHUs U HEPAaBEHCTBA

Pemare nuHEHHbIE YpaBHEHHS ¢ OJHOW MEPEMEHHOUN, MPUMEHAS MPaBHIIA
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUJIbHOMY eMy. [IpoBepsATh, ABadeTCS
JIV YUCJIO KOPHEM YPABHEHUA.

[TpumenaTs rpaduueckne METOIBI TIPH PEIICHUH JIMHCHHBIX YPABHEHUHN U UX
CUCTEM.

[TonGupate npuUMEpbl Map YUCEN, ABJISAIOIIMXCA PEUICHUEM JIMHEHHOTO
YPaBHEHHUS C ABYMS MEPEMECHHBIMH.

CtpouTh B KOOPAMHATHOW IUTOCKOCTH TpadyiK JUHEHHOTO ypaBHEHHUS C
JIBYMSI TICGPEMEHHBIMHU, TOJB3YACh T'pPAaUKOM, TPHUBOIUTH TPHUMEPHI PEIICHUS
YPaBHEHUS.

Pemiath cuctembl ABYX JIMHEHHBIX YPABHEHUN C IBYMS NEPEMEHHBIMH, B TOM
gucie rpaduIecKu.

CocrtaBnaTh M peliaTh JUHEHHOE YPAaBHEHHE WM CHUCTEMY JIMHEHHBIX
YPaBHEHHA TIO YCJIOBHUIO 3aJayd, HWHTEPIPETUPOBAT B COOTBETCTBUU C
KOHTEKCTOM 33/1aud MOJYUYCHHBIA pe3yJbTar.

DyHKIMH

HN3o0paxkath HA KOOPAMHATHOW MPSAMOI TOUKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOPAWHATAM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3aMMCHIBATh YMCIIOBbIC MPOMEKYTKH Ha
anreOpandeckoM s3bIKE.

OTMeuarh B KOOPJWHATHOW IMJIOCKOCTH TOYKM MO 3aJaHHBIM KOOPIMHATaM,
cTpouTh rpaduku muHEHHBIX (yHKIMH. CTpouTh rpadmk PyHKIHH Y = [X|.

OnuceiBaTh ¢ TOMOINIBIO (YHKIIUA W3BECTHBIE 3aBHCHUMOCTH MEXKIY
BEJIMYMHAMU. CKOPOCTb, BPEMS, PACCTOAHUE, II€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOIUTENILHOCTD, BPEMs, 00bEM pabOTHI.

Haxonute 3HaueHme (PyHKITMHN TIO 3HAUCHUIO €€ apTyMEHTa.

[Tonumate rpadmuecknii cmocod MPeACTaBICHHUS W aHAW3a WH(OpMaIm,
W3BJICKATh W MHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPAPUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUS
OCHOBHO#M OBPA30OBATEJILHOM ITPOT'PAMMBbBI

7 KUIIACC
Kon .
IIposepsiemble npeaAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTarTa
1 Yucna v BBIYUCICHUS
. BrimosnHATh,  coueras  yCTHbIE M IHCbMEHHbIE  IPUEMBI,
' aprupMeTHIeCKre eHCTBUS C PALIHOHAIbHBIMU YUCIAMH
HaxomuTe ~ 3HaueHUs  YUCJIOBBIX  BBIPAKEHUIA, MPUMEHSITD
1.2 pa3sHooOpa3Hble CrIOCOOBI M MPUEMBI BBIYMCICHHUS 3HAYEHUH ITPOOHBIX
BBIPAXKEHUH, coleprKaux OObIKHOBEHHBIE H ECATUYHbIE IPOOH
Ilepexoguts oOT opHOH (GOPMBI 3amUCH  YHCEN K  APYroi
13 (mpeoOpa3oBbIBaTh  OECATUYHYIO  JAPOOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B [ECATUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
TOECSITHIHYIO TPOOb)
1.4 CpaBHUBATb U yNOPAAOUNUBATH PallMOHANBHbIE YUCIA
1.5 OkpyrisaTe unucna
BrinosiHATh NPUKUAKY M OLIEHKY pe3yjibTaTa BBIYUCIEHUMN, OLIEHKY
1.6 3HAUYECHUN YMUCJIOBBIX BBIPAXKEHWI. BBIMONHATE  OEHCTBUSA  CO
CTENEHsSIMHU C HaTypaJIbHbIMU NOKa3aTesIMU
L7 IIpuMeHAT, NOpU3HAKK JEJIUMMOCTH, pas3joXX€HUEe Ha MHOMKUTEIU
' HaTypaJIbHbIX YHCEN
Pemwate  mpakTHUKO-OPUEHTHUPOBAaHHbIE  33/7a4yd,  CBSI3aHHbIE C
OTHOLIEHHEM BEJIMYUH, MPOMOPLIUOHAIBHOCTHIO BEJIMYUH,
1.8 MPOLIEHTaMH, WHTEPNPETUPOBaTb pe3yJNbTaThl peLIeHus 3a7ad C
y4€TOM OrpaHHUYEeHMH, CBSI3aHHBIX CO CBONCTBAMH paccMaTpPHUBAEMBbIX
00BEKTOB
2 Anrebpandeckue BbIPaKEHHS
1 Ucnonp3oBath anreOpandeckyld TEPMHHOJIOTHIO M CHMBOJHKY,
' NPUMEHSTH €€ B IIPOLIecCe OCBOSHHs yueOHOTO MaTepuana
22 Haxomute 3HaueHwst OyKBEHHBIX BBIPQXEHMH TMPH  3aJaHHBIX
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S3HAUCHUAX ICPEMECHHBIX

BrimomHaTs npeo6pa3013aHI/I$1 LOEJIOTO0 BBIPAXKCHHUA B MHOI'OYICH

23 NPUBEICHUEM NOAOOHBIX CIaraéMbIX, PACKPBITHEM CKOOOK
BBINONHATE YMHOXEHHE OAHOYJIEHA HA MHOTOWIEH U MHOIO4YJIEHA Ha
24 MHOTOWIEH, NPUMEHATb (OpPMyJbl KBajpaTa CyMMBbl W KBajpaTa
Pa3sHOCTH
OcyliecTBIATh pa3yio’KeHHe MHOTOUWJIEHOB Ha MHOXKUTEHU C TIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOIIero MHOXKHTEJSI, TPYIITUPOBKH CIIaraeMblIx,
npUMeHeHHs (OPMYIT COKPAIIEHHOTO YMHOKEHUS
"6 [IpumensaTs mpeoOpa3oBaHUs MHOTOWIEHOB JUIS PELICHHUS Pa3IMIHBIX
' 33434 U3 MaTEMAaTUKH, CMEXKHBIX IPEAMETOB, U3 PEAbHON NPAKTUKU
X Hcnonb3oBaTh CBOWCTBA CTENEHEH € HATYPAJIbHBIMU IOKA3aTEISIMU
' Uit IpeoOpa3oBaHUs BhIPAKEHHN
3 VYpaBHEHUs U HEPABEHCTBA
Pemate nuHENHBIE ypaBHEHHMs C OOHOW NEPEMEHHOW, NPUMEHss
3.1 MpaBujia nepexoaa OT UCXOJHOIO YPABHEHUS K PABHOCHIBHOMY €MY.
IIpoBepsATh, ABNAETCS IU YUCIIO KOPHEM YPaBHEHUS
39 [IpumensaTs rpaduyeckne METOABI TMPH PELUICHUH JIMHEHHBIX
' YPAaBHEHUN U UX CUCTEM
33 [TonOupaTe npuMepsI Map YUCE, SIBJISIOLINKCS PELICHUEM JIMHEHHOTO
' YPaBHEHUs C JBYMs IEPEMEHHBIMU
CTpouTh B KOOPAMHATHON TUIOCKOCTH rpaduK JIMHEHHOTO YPaBHEHUS C
3.4 IBYMSl TIEPEMEHHBIMU; TOJB3YSICh T'PapUKOM, NMPUBOAUTH IPUMEPHI
pelIeHus] ypaBHEHUs
35 Pemate cucteMsl ABYX JIMHEHHBIX YPABHEHHUN C JBYMs IEPEMEHHBIMH,
' B TOM YHCJIE TpapryuecKu
CocraBiaTh U peliaTh JIMHEHHOE ypaBHEHUE WU CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH MO YCJIOBUIO 3aJa4U, HHTEPNPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 33241 MTOJTY4E€HHBIN Pe3yabTaT
4 Koopaunnate! u rpaduxn. OyHKIHH
Hzo0paxkatb Ha KOOPAMHATHOH MNPSIMOW TOYKH, COOTBETCTBYIOIIHE
4.1 33JaHHBIM KOOPAMHATAM, JIy4H, OTPE3KH, WHTEPBAjbl, 3aMUCHIBATH
YHCJIOBBIE POMEXKYTKH Ha areOpandeckoM sI3bIKe
4.2 OTMeuaTh B KOOPAMHATHOM TUIOCKOCTU TOYKU 1O 3aJaHHBIM
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INPOBEPSEMBIE DJIEMEHTbBI COAEP/KAHUSA

7 KIIACC
Kon IIpoBepsieMbli 3JIEMEHT COAEPKAHHS
1 Yucna v BBIYUCICHUS
JpoOu OOBIKHOBEHHBIE U NECSATUYHBIE, MEPEXO] OT OAHOH (POpPMBI 3armucu
1.1 npobeii k apyroi. IloHsATHE paLMOHATBHOTO YHCINA, 3alHCh, CPAaBHEHHE,
YIOPSIAOYMBAHNE PALIUOHANBHBIX YHCEIT
- Apudmernueckue NeicTBUS C PALMOHAJIBHBIMU YHCIaMH. Pemmenune 3a1a4 us3
' peanbHON MPAKTUKH HA YaCTH, HA IpodH
13 Crenenp C HaTypaJbHBIM [IOKa3aTeJieM: OIpeaeNieHHe, NpeoOpa3oBaHue
' BBIPQ)KEHUI Ha OCHOBE ONPENEIICHNUS, 3aITUCh OOJIBLITNX YHCEI
” IIpoueHTsl, 3aMUCh MPOLEHTOB B BHAE APOOH M ApoOH B BHIE MPOLIEHTOB.
' Tpu OCHOBHBIE 3a1a4l HA NPOLIEHTHI, PELICHUE 3a0a4 U3 PEAIbHON MPAKTUKU
|5 Ilpumenenne NPU3HAKOB  NEIUMOCTH, pa3JIOKEHHME HAa  MHOXHUTEIU
' HATypaJIbHBIX YUCEI
> PeanpHble  3aBHUCMMOCTH, B TOM 4ucie mpsiMasi W oOparHas
' MPONOPLHUOHAIBHOCTH
2 Anrebpandeckue BbIPaXKEHHS
”1 IlepemenHble, YNCIOBOE 3HAYEHHUE BBIPAXKEHUS C NMepeMeHHOH. JlomycTuMsble
' 3HAYEHUs IEPEMEHHBIX
55 [IpencraBneHne 3aBUCUMOCTH MEXKAY BEIMYMHAMH B BHIE (HOPMYJIBL
' Brraucnenus no popmynam
’3 IIpeoOpa3zoBanne  OyKBEHHBIX  BBIPAXKEHUH, TOXAECTBEHHO  paBHbBIE
' BbIPAJKEHUS
24 CBolicTBa CTENEHU C HATYpaJbHBIM IOKa3aTeleM
5 Opnounensl U MHOrowieHbl. CteneHb MHorouwieHa. CroxkeHue, BbIUMTaHUE,
' YMHO>K€HHE MHOTO4JICHOB
Y DopMyIbl COKPALIEHHOIO YMHOXKEHHUS: KBAAPAT CYMMBI M KBaApaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaAPaTOB. Pa3noskeHne MHOrO4IEHOB HA MHOXKUTEIN
3 YpaBHeHus
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IMPOBEPSIEMBIE HA OI'D ITO MATEMATUKE TPEGOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OGBPA30OBATEJILHOI
ITPOI'PAMMBbBI OCHOBHOI'O OBIIET'O OBPA3OBAHUSI

Kon
NMpPoOBEPSIEMOro
TpeboBaHUS

IIposepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI 00pa30BaTeJbHOI MPOrPAMMBbI OCHOBHOT'O
o0mero oopaszosanus Ha ocHOBe PI'OC

YMeHHe OnepupoBaTh MOHATUSMH. MHOXKECTBO, IOJMHOXKECTBO,
Onepaluu HaJ MHOXECTBAMH, YMEHHE ONepPUPOBATh MOHATUAMMU:
rpad, cBs3HBIA rpad, AepeBO, LUK, MPUMEHSATb HX NPU PELICHUU
3aja4;, yMEHHEe HCIOJb30BaTh IpauuecKoe MPeACTaBIeHNe MHOXECTB
IUTIsl OIIMCAHUSl PEANbHBIX MPOLIECCOB U SIBJICHUH, IPU PELICHUU 3aAa4

U3 APYIUX Y4eOHBIX MPEIMETOB

YMeHHe OonepupoBaTh MOHATUAMU. ONpPENESICHHEe, aKCUOMa, TEOPEMAa,
NOKA3aTeNbCTBO, YMEHUE pACO3HaBaTb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBAHUS, NPUBOAUTHL MPHUMEPbl W KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUSA BBICKA3bIBaHHUH

YMeHne onepupoBaTh MOHSITHUSMU. HATYpPajJbHOE YHCJO, MPOCTOE M
COCTAaBHOE YHUCJIO, [EJUMOCTb HATyPaJbHBIX YHCEN, IPU3HAKU
OEMMOCTH, IeJIOe YWCJIO, MOIYJb 4YHCNa, OOBIKHOBEHHAs IpoOb U
aecsiTidHasi IpoOb, CTAHNAPTHBIA BUJ YHCIA, PALMOHAIBHOE YHCIIO,
UPPAllMOHAIBHOE YHCIO, apu(PMeTHUecKHui KBagpaTHBIH KOPEHD,
YMEHUE BBIMOJHATH JACUCTBUA C YHWCIAMH, CpPAaBHUBATbh W
VIOPSIAOYMBATH YHCJA, MPEACTABISATh YWCAA HAa KOOPAMHATHOMU
MpsIMOM, OKPYIJISATh YHCJA, YMEHUE MAeNaTh MPUKUIAKY U OLEHKY

pe3yabTaTa BBIYMCIIEHUI

YMeHue onepupoBaTh MOHSITUAMH. CTENEHb C LEJIbIM MOKa3aTeseM,
apudmernueckuil KBaAPATHBIM KOPEHb, MHOTOWICH, anredpandeckas
apoOb, TOXKAECTBO, 3HAKOMCTBO C KOPHEM HAaTypaJIbHOW CTEMeHU
OoJbllle ©OVHMIIBI, YMEHHE BBIMIOJHATh PacyeéThl mo Qopmysam,
npeoOpasoBaHusi IENbIX, APOOHO-PALMOHAIBHBIX BBIPAKEHUH U
BBIPAKCHUI C KOPHSAMHM, Pa3JIOKEHHE MHOTOUYJIEHA Ha MHOXKHUTEIH, B
TOM 4HCIE€ C HWCHOJb30BaHHEM (OPMYJT Pa3HOCTH KBAAPAaTOB H

KBaApaTa CyMMbI U Pa3HOCTH

VMmenue OnCpUpPOBATh NOHATHAMU. YUCJIOBOC PABCHCTBO, YPABHCHUEC C
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OAHOW MEPEMEHHOH, 4YHCIOBOE€ HEPABEHCTBO, HEPAaBEHCTBO C
MEPEMEHHON, YMEHUE PelIaTh JIMHEHHBbIE U KBAaApaTHbIE YPaBHEHMUS,
OpOOHO-pallMOHABHBIE YPABHEHHUS] C OJHOW MEPEeMEHHOH, CHUCTEMBbI
IBYX JIMHEHHBIX YPAaBHEHWH, JIMHEHHBbIE HEPABEHCTBA U UX CHCTEMBI,
KBaZpaTHble U JAPOOHO-pallMOHANbHBIE HEPAaBEHCTBA C  OJHOM
MEePEMEHHON, B TOM 4HUCJIE MPU PELIECHUH 3a7a4 U3 APYIUX MPEeIMETOB
U TNPAKTUYECKUX 3a4ad;, YMEHHE HCMOJIb30BaTh KOOPAUHATHYIO
NpsSMYI0 ¥ KOOPAWHATHYIO IUIOCKOCTh Uil M300paKEHHs pPeLIeHUi

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHHne onepupoBaTh MOHATHIMU: (PYHKLUS, rpaduk GyHKIUH, HYJIA
byHKLMH, IPOMEKYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEKYTKU
BO3pacTaHMs, YOBIBaHUS, HaWOOJbIIEe W HAVMEHBbINEE 3HAUYCHUS
byHKUMY; yMEHHe OTIEPUPOBATH NOHSITHSIMH: npsiMast
NPONOPUHOHAIBHOCTD, JHHEHHasT (QYHKLMS, KBagpaTU4Has (yHKLHS,
oOpaTHasi TMPOMOPLMOHANBLHOCTh, mapaboya, runepdona; yMeHue
cTpouTh rpaduku QyHKUUN, UCTIOTB30BATh MPadUKH ISl OTPEACTICHIUS
CBOJCTB MPOLIECCOB M 3aBUCUMOCTEH, AN PELISHUs 3a1ad U3 APYTHX
yueOHBIX TPEAMETOB W pPEajbHOH JKU3HH, YMEHHE BBIPAXKATh

dbopMyiaMu 3aBUCUIMOCTH MEXKIY BETMUUHAMU

Ymenue OnepupoBaTh MOHSTUSMU: MOCJIEI0BATEIbHOCTb,
apupmMeTnuecKkass M TEOMETpPHYEeCKas  NPOrPecCHH,  YMEHHe
UCTIOJIB30BaTh CBOMCTBA MOCJIENOBATENBHOCTEH, (POPMYyJIBI CYMMBI U
ofmiero wieHa NpU peIleHUuH 3a/7ady, B TOM YHCIE 3a1ad U3 IPYTrUx

y4eOHBIX MPEIMETOB U PEAIbHOM JKU3HU

YMeHne pemarb 3aa4l pa3HbIX THIOB (B TOM YHCJIE€ HAa MPOLEHTHI,
IONM W YacTH, ABIDKEHHe, paboTy, LEeHy TOBapOB U CTOMMOCTH
MOKYTOK M YCIIYT, HAJIOTH, 3a/1a41 U3 OOJIACTH yIPaBJICHUS JIUIHBIMHU U
ceMeWHbIMH  (PUHAHCAMH), YMEHHE COCTABIISATH  BBIPAKEHHUS,
YPaBHEHHUs1, HEPABEHCTBA M CHUCTEMBbl IO YCIOBHIO 3a7auH,
UCCIIEIOBATh MOJYYEHHOE PEIIeHHEe U OLICHWBATh MPABAONOIOOHOCTh

MOJYYCHHBIX PE3YJIbTATOB

YMeHHne onepupoBaTh NOHATHSAME: (HUrypa, TOYKA, OTPE3OK, MpsiMasd,
Jyd, JIOMaHasi, yroJi, MHOTOYT'OJIbHHK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PABHOCTOPOHHUHN TPEYrOJbHUKH, MNPSMOYIOJIBHBIM TPEYrOJbHHUK,

MennaHa, OMCCEKTpUCA W BBICOTa TPEYrOJbHHKA, YETHIPEXYTOJIbHUK,
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napajjieniorpaMM, pomM0O, TNPSIMOYTOJIHHUK, KBaApaT, TpareLus,
OKPY>KHOCTB, KPYyTI, KacaTejbHasl, 3HAKOMCTBO C NMPOCTPAHCTBEHHBIMU
durypamu;, ymeHue pemaTh 3aJadyd, B TOM 4YHCJE U3 NOBCEIHEBHOM
JKA3HHU, HA HAXOXXIEHUE TeOMETPUYECKUX BEJIMYUH C NMPUMEHEHHEM

U3yUYEHHBIX CBOMCTB QUryp u PakToB

10

VYMeHue OmnepupoBaTh TMOHITHUSMH. PABEHCTBO (UIyp, PaBEHCTBO
TPEYroJbHUKOB, MaPaJIeIbHOCTh M MEPIEHIUKYISPHOCTb MPSMBbIX,
yroJl MEXKOy NPSMbIMH, MEePHeHAUKYJSp, HAKJIOHHAs, MPOEKLIHS,
nonodue ¢uryp, nogoOHbIe TPEYTrOJbHUKH, CHMMETPHUS OTHOCHUTEIBHO
TOYKH U TMPSIMOM; YMEHHE pPaClO3HABaTh PABEHCTBO, CHMMETPHIO U
nonodue ¢Guryp, napajuieNbHOCTh U NEPIEHIUKYJISIPHOCTD MPSIMBIX B

OKpYy’KarollleM MUpe

11

YMeHHe OnepupoBaTh MOHATHAMU. [JJIMHA, PACCTOSIHHUE, YIoJl
(BenM4MHA yrila, CHHYC W KOCHHYC yIJla TPEyroJjbHHKA), IJIOIIAIb,
yYMEHHE OLICHWBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKpPY’KArOIIEM
MHUpE, YMEHHE NPUMEHSITh (OPMyJBl MEepPUMETpPa W  IUIOLIATU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, oObema
MPsIMOYTOJIBHOTO NapaJIeNeNuneaa;, yMEHHE MPUMEHSTb MPU3HAKU
pPaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTrOJIbHHKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOIUGHHUS  UIS

BBIYMCIICHUS JINH, PACCTOSHUM, IIOIANEen

12

Ymenne wu3o0paxkarb IUIOCKHE (QUIYypel W UX KOMOMHAUMH,
NPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TOMOINBI0 UEPTEKHBIX
UHCTPYMEHTOB U D3JIEKTPOHHBIX CPEINCTB IO TEKCTOBOMY HIIH

CUMBOJIbHOMY OTIMCAHUIO

13

YMeHHne onepupoBaTb  INOHATHSIMU.  NPSIMOYIOJIbHAsE — CUCTEMA
KOOPAMHAT, KOOPAWMHATBI TOYKH, BEKTOP, CYMMa BEKTOpOB,
IIPOU3BENECHNE BEKTOPA HA YHUCJIO, CKAJSIPHOE POU3BEIEHUE BEKTOPOB,
YMEHHE HCIOJIBb30BaTh BEKTOPbI U KOOPAWHATHI Ul NMPEACTaBICHUS
JaHHBIX W peUIeHHs 3aJad, B TOM 4YHCIE M3 JAPYrHx Yy4eOHbIX

MPEAMETOB U PEAIbHOMN )KU3HU

14

YMeHne OmnepupoBaTh MOHSITUSMU. CTOJOHMKOBBIE U  KPYrOBBIC
auarpaMMbl, TaONWLbL, cpenHee  apumMeTHueckoe, MeIuaHa,
HanOoJblllee ¥ HAaUMEHbLIeEe 3HAYCHHUS, pa3Max 4YUCIOBOro Habopa,

YMEHHE  W3BJIEKAaTh, HUHTEPIPETHPOBATH U  IpeoOpa3oBLIBATH
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UHPOpPMALIMIO, TPEACTABICHHYIO B TaONUIAaX M Ha JUarpaMmax,
OTPAXKAIOIIYK) CBOMCTBA U XapAaKTEPUCTHUKU PEATBHBIX MPOLIECCOB U
SIBJICHUN; yMEHHME pacro3HaBaTb H3MEHYMBBIE BEJIUYMHBI B

OKpYy’KarollleM MUpe

15

YMeHHne onepupoBaTh MOHSATHSIMU. CIyHalHBIA ONBIT (CIydalHBINA
SKCIEPUMEHT), 3JIEMEHTapHOEe COObITHE (SJIEMEHTApPHBIH HCXON)
CJIy4alHOTO OTBITa, CIy4yalfHOE€ COOBITHE, BEPOATHOCTb COOBITHS,
YMEHHE HaXOIHUTb BEPOSITHOCTH CIy4alHBIX COOBITUH B OIBITAX C
PABHOBO3MOJKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMUA;, YMEHHE peIaTh
3aJauil METOAOM OPTaHH30BAHHOIO mHepedopa M C HCHOJIb30BAHHEM
NpaBWjla YMHOXKEHUS, YMEHHE OLEHUBaTb BEPOATHOCTH peajbHBbIX
COOBITUH W SIBJICHUH, MOHUMATH POJb MPAKTHYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKpY)KalOIleM MHpPE H B JKU3HH,
3HAKOMCTBO C TMIOHSITHEM HE3aBUCHMBIX COOBITHII, 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YUCEJI U €r0 POJIBIO B MaCCOBBIX ABJICHUAX

16

YMeHne BBIOMpATh MOAXOASIIUN M3yYEHHBIH METON U PELIeHHUs
3a4a4y, NPUBOAUTL MPHUMEPbl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJAE U JKU3HU, PACIO3HABATH NMPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIHNCBIBATH OTHEJIbHBbIE BBIJAIOLIUECS  PE3YJIbTaThI,
MOJIy4YCHHBIE B XOAE PAa3BUTUS MAaTEMAaTUKH KaK HayKH, NPUBOIOUTHb
MIPUMeEPBl MATEMAaTUYECKUX OTKPBITUH U UX aBTOPOB B OTE€YECTBEHHOMN

Y BCEMHPHON UCTOPHUH
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IHHEPEYEHD DJIEMEHTOB COJAEPKAHUS, ITIPOBEPAEMBIX HA OI'D
IHO MATEMATUKE

Kon

IIposepsiemMblii 3j1IeMEHT COAEePKRAHMS

Yuca ¥ BbIYUCIEHUS

1.1 Harypanbneie u nenble uncna. [IpusHaku qenMMOCTH LEIbIX YUCEN

- OObIKHOBEHHbIE W JAECATHYHBIE  ApOOW,  MPOLEHThl, OECKOHEUHBIE
' MEPUOANYECKHEe APOoOH

13 PaunonanpHble uncma.  ApudMmerHyeckne Onepanuu ¢ pParuOHAIbHBIMHU
' YUCJIAMHU

14 JleiicTBUTEeNbHBIE YHCNA. ApUPMETHYECKHE OTepalud ¢ JeHCTBUTEIbHBIMU
' YUCJIAMHU

s [IpuOnmkéHHble BBIMUCIEHHS, IPaBIJIa OKPYIJIEHHUs, NPUKUAKA M OLEHKA
' pe3ynbTaTa BBIYUCICHHN

2 Anrebpandeckue BbIPaKEHHS

2.1 BykBeHHBIE BbIpaKeHUS (BBIPAKEHHUS C TEPEMEHHBIMH )

59 Crenenp ¢ uenbiM mnokasareieM. CTemeHb C palMOHAJIbHBIM IIOKa3aTeNEM.
. CaoiicTBa cTeneHu

23 MHoro4seHs!

2.4 Anrebpanyeckast 1poOb

5 s Apudpmernueckuii KOpPEHb HATypajJbHOH  CTENEHH. JericTeus c
' aprupMeTHUECKUMH KOPHSIMH HATypPaJIbHOM CTETIEHN

3 VYpaBHEHUs U HEPABEHCTBA

31 Lenvie u apoOHO-panMoHaNbHbIe ypaBHEHUs. CHUCTEMbI U COBOKYIHOCTHU
' YPaBHEHUM

39 Lensle u apoOHO-panmoHaNbHBIE HepaBeHCTBA. CHUCTEMbI M COBOKYIHOCTH
' HEPaBEHCTB

33 Pelienne TeKCTOBBIX 3a1a4

4 Hucnosele NOCIENOBATEIbHOCTH

4.1 IMocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSI TIOCIEN0BATEILHOCTEH

42 Apudpmernueckass H TreoMerpuueckas mnporpeccur. Popmyna  CIOXKHBIX
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MPOLICHTOB

5 DyHKIMU
Oyuknmst, cnocoObl 3amanus ¢yHkmmu. [papux  dyakumu.  Obnacts
OTIpEeNIeJICHNs] 1 MHOXKECTBO 3HaueHuH (yHkumu. Hymn ¢pysxmum. TIpomexyTku
5.1. 3HAKOIMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl H
MUHUMyMBbl (pyakiun. Hambonbpimee W HauMmeHbliee 3HaueHUEe (YHKLUUH Ha
MIPOMEXKYTKE
6 KoopaunaTel Ha npsAMOM U MIOCKOCTH
6.1 KoopaunaTtHas npsimas
6.2 JlexapTOBbI KOOPAUHATHI HA INIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUrypsl U UX CBONCTBA
7.2 Tpeyronbauk
73 MHOroyronbHUKU
7.4 OKpy>KHOCTb U KpYyT
7.5 HsmepeHne reoMeTpUIECKUX BETUINH
7.6 BekTopel Ha MIOCKOCTH
8 BeposaTrHOCTh U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
82 BeposrnocTts
83 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padwr
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