


HOACHUTEJBHASA 3AIINCKA

Anrebpa sBISETCS OJHMM M3 OMNOPHBIX KYPCOB OCHOBHOIO OOILEro
00pa3oBaHus: OHA 00ECIEUMBAET U3YUYCHUE IPYTUX TUCLUILINH, KAK €CTECTBEHHO-
HAY4YHOTO, TaK M TYMAHUTAPHOTO IIMKIOB, €& OCBOCHME HEOOXOAUMO [is
IPOI0JKEHUS 00pa30BaHUsI U B IOBCEAHEBHOM sku3HU. PazButue y oOydarommxcs
HAYYHbIX TPEJACTABACHUNA O TPOUCXOXKACHUM U CYHIHOCTH aJireOpanyecKux
abcTpakuuii, cnocode OTPaKEHUS MATEMATUYECKOH HAYKOH SIBIEHUI W MPOLIECCOB
B MpHUpPOJE M OOLIECTBE, POJAM MATEMaTHUYECKOTrO MOJCIMPOBAHMS B HAyUYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
¥ KQueCTB MBIILICHUS, HEOOXOIUMBIX Ui aJanTallid B COBPEMEHHOM IIU(PPOBOM
obOmectBe. M3yueHne anreOpel 00€CHEUMBAECT PA3BUTHE YMEHHS HaOJIONATh,
CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTHUUHOCTU MBIIICHUS,
CMOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEHCTBHMSI U BBIBOJDI,
(dbopmynupoBatrh yTBREpKACHUI. OCBOCHHE Kypca aireOpbl 00ecneunBacT pa3BUTHE
JIOTUYECKOTO MBILUIEHUS OOYYAIOIIUXCA: OHU MCIOJIB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE PACCYKIEHUS, 0000IEHNE U KOHKPETU3ALMIO, A0CTParupoBaHuE U
anajiornto.  OOyyeHue  anareOpe  MpeanojiaracT  3HAYUTEIBHBIM  00BEM
CaMOCTOSITENIbHON ~ ACATENBHOCTH OOYYAIOMIUXCsl, MOITOMY CaMOCTOSITETbHOE
pelLIeHHE 3aa4 SBJISIETCS pean3alueii 1esTeIbHOCTHOTO MPUHIUIA 00yUEHMUS.

B crpykrype mporpaMmbel y4eOHOro Kypca «Anredpa» ajasi OCHOBHOTO
o01iero oOpa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJCPKATENbHO-METOANYECKHE
nvHuK: «Yucaa U BEIYUCIEHUS», « AIreOpanuyecKue BhIPAKEHUS», « YPaBHEHUS U
HEpaBEHCTBA», «DyHKuum». Kaknas M3 3TUX COAEP>KATETbHO-METOAMUECKUX
JIMHUA Pa3BUBAETCS HA MPOTHKEHUH TPEX JIET U3YUYCHHUS Kypca, B3AaUMOJEHCTBYS €
APYTUMH €ro JIMHUAMHU. B Xoae u3yueHuss ydeOHOro kKypca oOyuaroummcs
OPUXOAUTCS JIOTUUECKH PACCYKAaTh, MCIMOJb30BaTh T€OPETUKO-MHOKECTBEHHBIH
s3bIK. B CBA3M ¢ 3TUM B mporpamMmy yuyeOHOro Kypca «AnreOpa» BKIHOUEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zjesax
MaTEMaTUYECKOro 00pa3oBaHUsl U COCOOCTBYIONIME OBIAJACHUIO O0YYArOUUMUCS
OCHOB  YHUBEPCAIBHOIO  MaTeMaTH4eckoro s3bika. ConepikatenbHOW U
CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «ANredOpa» SBISETCS €ro
MHTETPAPOBAHHBIA XapaKTep.

Conepxxanuie JUHUM «YUCIa W BBIYMCIACHUS» CIYKUT OCHOBOH JUIs
JaJTbHEHIIIEr0 M3YUYE€HUs MATEMATUKK, CIIOCOOCTBYET PA3BUTHIO Y OOYYarOLIUXCS
JIOTMYECKOTO MBIILIEHUS, (JOPMUPOBAHUIO YMEHUS MOJB30BATHCS AJITOPUTMAMMU, a
TaKKe MPUOOPETEHUIO MPAKTUYECKMX HABBIKOB, HEOOXOAMMBIX Il IOBCEAHEBHOM
JKU3HU. Pa3BUTHE MOHSATHS O YMCIE HAa YPOBHE OCHOBHOIO OOHIEro 0Opa3oBaHUs
CBSI3aHO C PALUMOHAIBHBIMM U WPPALMOHAIBLHBIMU YUCJIaMHU, (POPMHUPOBAHUEM
NPEACTABICHUA O JEHCTBUTEIBHOM YHCIE. 3aBEPLICHUE OCBOCHUS YHMCIIOBON
JIMHUM OTHECEHO K CPpeAHEMY 001IeMy 00pa30BaHMIO.
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Conepsxanue AByX aareOpandyeckux JIMHAN — « AIreOpanyeCcKue BIPasKEHUSD
U «YPaBHECHHSI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHIO Yy OOYYAKOLIMXCS
MaTeEMaTHYECKOr0 anmnapara, HeoOXOOUMOro JUlsl PEIIEHUsS 3a1ad4 MaTEMaTHKH,
CMEXHBIX MPEAMETOB M TNPAKTHKO-OPUEHTUPOBAHHBIX 3aga4y. Ha ypoBHe
OCHOBHOro 00miero o0pa3oBaHusi Y4YeOHBIA MaTepuan TPYHNIUPYETCS BOKPYD
PALMOHAIBHBIX BBIPAKEHWN. ANredpa AEMOHCTPUPYET 3HAYCHUE MATEMATHKKN Kak
A3bIKA ISl TOCTPOEHUS MAaTEMATHYECKUX MOJCICH, OMUCAHUS MPOLECCOB W
SABJICHUH peambHOro Mupa. B 3amaum  oOyueHust anreOpe BXOAST TaKXKe
JAJIbHEHIIEe PA3BUTHE  AJITOPUTMHUYECKOTO  MBIILIEHUS, HEOOXOOUMOro, B
YACTHOCTH, JJsi OCBOEHMS Kypca WH(OPMATUKHA, M OBJIAJCHUE HABbIKAMU
JEeAYKTUBHBIX paccyxacHuid. [IpeoOpa3oBaHne CUMBOIBHBIX (JOPM CIOCOOCTBYET
PA3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MATEMATHUYECKOMY TBOPUYECTBY.

Conepsxanue QyHKIMOHAIBHO-TPAPUUYECCKOM JTMHUKM HALEIEHO HA MOy YCHUE
O0Oy4aroUMMUCS 3HAHWH O (PYHKIMAX KaK BAKHEHUIICH MareMaTWdeCKOW MOJACIH
JUTS OTIMCAHUSI MU UCCIIEAOBAHUS Pa3HOOOPA3HbIX MPOLIECCOB U SIBJICHUI B MPUPOJE
u olOwmectBe. M3ydyeHne marepuasia CnocOOCTBYET PA3BUTHIO Yy OOYYarOLIMXCS
YMEHHMSI UCMOIb30BaTh PA3JIMUHBIE BEIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMATHKH —
CIIOBECHBIC, CUMBOJIMYECKUE, TpaMUecKre, BHOCUT BKIaA B (POPMUPOBAHUE
NPEJCTABICHUN O POJIM MATEMATUKU B PA3BUTUM LIMBUIM3AIIMU U KYJIBTYPHI.

CornacHo yueOHOMY MjaHy B 7-9 kjaccax u3ydaeTcs Y4YeOHBIH Kype
«AnreOpa», KOTOPBIA BKIIFOYAET CICAYIOIIME OCHOBHBIC Pa3lciibl COACPKAHMS:
«Yucna W BBIYMCICHUS», «ANTeOpauecKue BBIPOKEHUS», «YpPaBHEHUS U
HEPABEHCTBA», « DYHKIIUNY.

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



COAEPKAHUE OBYYEHUA
7 KIIACC

Yucaa v BBIYUCTCHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIE, MEPEXO] OT OJHOW (POPMBI 3amuch
apobeii k apyrod. [loHsATME panMOHANIBHOTO 4YHCJIA, 3amuch, CPAaBHCHHUE,
VIOPSAOYMBAHUE  PALMOHAIBHBIX  uucenl.  ApudmMeruyeckue OeiCcTBUS €
panvoHaNbHBIMU YKCIIaMU. PellieHne 3a1ad U3 peajbHON MPAKTUKU HA Y4acTH, Ha
poou.

CreneHb € HaTypalbHBIM [IOKA3aTeNeM: ONPEACIICHUE, NPeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OMPENCIEHHS], 3aMUCh OOJIbIIMX uncen. [IponeHTsl, 3anuch
OPOLEHTOB B BUAC ApoOH W ApoOM B BHIE MPOLEHTOB. TpHU OCHOBHBIE 337a4M Ha
IPOLICHTHI, PELIEHUE 3a0a4 U3 PEATbHON NPAKTHKY.

[IpuMeHeHEe TPU3HAKOB  JAEIMMOCTH, Pa3JIOKEHHWE HAa  MHOYKHUTENH
HATyPaJIbHBIX YUCEIL

PeanbHble  3aBUCMMOCTH, B TOM 4YHWCIE TMpsmMas ©  oOparHas
[PONOPLHOHAIBHOCTH.

AnredpanvyecKkue BbIPpAKEHHUS

IlepeMeHHBIE, YACITOBOE 3HAYECHUE BHIPAKEHUS C IEPEMEHHOM. JloMyCTUMBIE
3HAYCHUS NEpeMEHHbIX. [IpencraBineHne 3aBUCUMOCTH MEXKIY BEJIMYAHAMU B BHJIE
(dopmynel. Berancnenust o gpopmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAKCHUMH,
TOKIECTBEHHO PAaBHBIC BBIPAKEHUS, TMpaBHiaa NOpeoOpa3oBaHUss CYMM U
NPOU3BEICHUH, MPABUIIA PACKPBITHS CKOOOK ¥ PUBEICHUS MOJOOHBIX ClIaracMbIX.

CBOWCTBA CTENEHM C HATYPAJIBHBIM NTOKA3aTEIEM.

OpHounensl U MHOTOUIEHBL. CTeneHp MHOTOWIeHa. CIOKEHUE, BEIYMTAHUE,
VMHOKEHHE MHOTOWIEHOB. MOpMyJIBl COKPAIEHHOIO YMHOXKEHHS. KBaapar
CYMMBbI M KBaapar pasHocTH. DopMyna pasHOCTH KBaaparoB. PasznokeHue
MHOI'OYJIEHOB HA MHOKUTEIIH.

YpaBHeHHS U HEPABEHCTBA

YpaBHEHHE, KOPEHb YPaBHEHUS, MpaBWia MPeoOpa3OBaHHs YPABHEHHS,
PABHOCUJILHOCTE YPaBHECHUH.

JluHeliHOEe ypaBHEHHE € OOHON NEPEMEHHOW, YMCIIO KOPHEH JIMHEWHOIO
VPABHEHUS, PELICHUE JIMHEWHBIX ypaBHEHU. COCTABJICHHWE YPAaBHEHUHN 110
VCJIOBHIO 3aJa4i. Penenne TEKCTOBBIX 3a1a4 ¢ TOMOLLBIO YPABHEHHIA.

JluHelHOE ypaBHEHHE ¢ ABYMS NEPEMEHHBIMM U €ro rpaguk. Cucrema 1ByX
JIMHEWHBIX YPAaBHEHHWA C IBYyMs MEPEMEHHBIMU. PellleHue cucreM ypaBHEHU
crocoOOM TMOACTAaHOBKH. I[IpuMephl pemieHHsl TEKCTOBBIX 3a4a4 € MOMOIIBIO
CHCTEM YPaBHEHUH.












INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA TTPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JINYHOCTHBIE Ppe3yJbTaThl OCBOEHMS MPOrpaMMmbl y4eOHOro Kypca
«Anredpa» XapaKkTEepPU3YyIOTCA:

1) narpuoTH4eckoe BOCIUTAHHE:

[POSIBJICHUEM HMHTEPECA K MPOIUIOMY M HACTOAIIEMY POCCHMCKON
MATE€MAaTUKU, LUEHHOCTHBIM  OTHOLICHWEM K  JOCTHXKCHMSM  POCCUHCKHX
MaTeMaTHKOB M POCCHICKOW MaTEeMaTHYECKON IIKOJIBI, K HCIOJBb30BAHUIO JTHUX
JOCTUKEHHIA B PYTHX HAYKAX W MPUKIAAHbIX chepax;

2) rpa)kaIaHCKOe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJTHEHUIO O0S3aHHOCTEH IpayKAAHWHA U PEAIM3ALMH €r0
npaB, NOPEACTABICHHEM O MAaTeMaTU4YeCKMX OCHOBAX (PYHKIIMOHWPOBAHUS
PA3IAYHBIX CTPYKTYP, SIBJICHMIA, MPOLEAYP T'PAXKIAHCKOTO O0IIECTBa (HAPUMED,
BbIOOPBI, OMPOCHI ), TOTOBHOCTBIO K OOCYKACHHAIO 3THYECKUAX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHECHHUEM JOCTW)KCHUM HAYKH, OCO3HAHMEM BAaYXHOCTH
MOPATbHO-3THYECKUX MMPUHIMUIIOB B ACATENBHOCTH YUEHOT O,

3) Tpya0BO€ BOCIIUTAHHUE:

YCTAHOBKOM HAa aKTMBHOE Yy4YaCTUE B PCIICHUM NPAKTHYECCKUX 3a4a4
MAaTEMATUYECKON HAINPABICHHOCTH, OCO3HAHMEM BAKHOCTHM MATEMAaTH4ECKOrO
00pa3oBaHMsl HAa MPOTSHKCHWM BCEH SKM3HM JUIS YCIEIIHOW MPO(ecCHOHATBbHOM
JESATEIbHOCTA M PA3BUTHUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM WHANBUAYAIBHON TPACKTOPAM 00Pa30BaHUs U KU3HEHHBIX IJTAHOB C
YUETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) scTeTn4ecKoe BOCIUTAHHE:

CHOCOOHOCTBED K OMOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHIO
MaTEMaTHUYECKAX OOBEKTOB, 3aJa4, PEUICHMIA, PACCYXICHWUH, YMEHUIO BHIETh
MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) neHHOCTH HAYYHOI'O O3HAHMS:

OpUEHTAUMER B JEATEIBHOCTM HA COBPEMEHHYID CHCTEMY HAYYHBIX
NPEICTABICHANH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YETIOBEKA, IPUPOJIBI U
oOuiecTBa, MOHUMAHUEM MATEMATHYECKOH HAyKM Kak c(Qepbl YEIOBEUECKOM
JEATENBHOCTH, JTANOB €€ Pa3BUTHS M 3HAYUMOCTH JJIsl PA3BUTHS LIMBUIA3ALMM,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMATHUYECKON KYJIBTYPOH Kak CPEACTBOM
MO3HAHUS MHPA, OBJIAJECHUEM TMPOCTEHIIMMHA HABBIKAMHU MCCIEN0BATENBCKON
NEATENBHOCTH,



6) ¢usunueckoe BocnuTaHue, (POPMHPOBAHUE KYJIbTYPbI 310POBbSI H
IMOLHMOHAIBHOIO 0JIArOMOJYYHs:

TOTOBHOCTBIO TPUMEHSTh MAaTEMAaTUYECKUE 3HAHHWsS B HMHTEPECAX CBOETO
3/I0POBBS, BEACHUS  3J0pOBOr0  o0Opa3a JKM3HU  (3J0POBOE  MHUTAHUE,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas Quanyeckas
AKTUBHOCTH), C(OPMUPOBAHHOCTHED HAaBBbIKA PE(PICKCHM, NPU3HAHUEM CBOETO
IPaBa Ha OIMOKY M TAKOTO K€ MpaBa APYroro YeJIOBEKa,

7) 3K0JI0rHYeCcKOe BOCTINTAHHE:

OpUEHTALMEH HA MPUMEHEHUE MATEMAaTHYECKUX 3HAHWUN IJI1 PEIIEHUS 3aaa4
B 00JaCTM COXPAHHOCTH OKPYXAroUIed Cpeapl, MJIaHUPOBAHHUS MOCTYNKOB M
OLICHKH WX BO3MOXHBIX TIOCJICACTBUH HJsl OKPYXKAIOWIEH CPEabl, OCO3HAHUEM
r100AIPHOTO XapaKTepa 3KOJOTMYECKUX MTPOOIEM U MyTEH X PEIIECHUS,

8) ajantanusi K U3MEHAIIMMCH YCJIOBHSAM COLUAIBHONW W NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCIIOBUSIX HEOMPEACIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO NEATEIIBHOCTD, B TOM YHUCIIE
YMEHHE YUUTHCA y JPYTHX JIFOACH, MpUOOpETarb B COBMECTHOW ACATEILHOCTH
HOBBIC 3HAHUSI, HABBIKK W KOMIIETEHIIMH U3 ONbITA APYTUX;

HEOOXOOUMOCTEIO B (JOPMUPOBAHWMM HOBBIX 3HAHWWA, B TOM YHCIIE
(opMyUPOBATh WAEH, IOHATHUS, TUIOTE3BI 00 0OBEKTAX U SBICHUSAX, B TOM YUCIIE
paHee HEW3BECTHBIX, OCO3HABATh JACPUUMATHI COOCTBEHHBIX 3HAHWA U
KOMIETEHTHOCTEH, TUTAHUPOBATh CBOE PA3BUTHE,

CHOCOOHOCTBK) ~ OCO3HABaTh  CTPECCOBYKD  CHTYAllMK), BOCHPUHHAMATH
CTPECCOBYK) CHUTYALMIO KaK BBI30B, TPEOYIOIIMIA KOHTPMEP, KOPPEKTHPOBATh
NPUHUMACMbIE PEIICHUST W ACHCTBHS, (OPMYJIMPOBATH M OLICHUBATH PHUCKH W
NOCTEACTBHS, POPMHUPOBATH OMBIT.

METANIPEAMETHBIE PE3YJIbTATDI

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eiicTBUSI

ba3osble jornyeckue aeiicrus:

e BBISBJIATh U XapAaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH MATEMATUYECKIX
OOBEKTOB, TMOHATHI, OTHOLIEHWH MEXAY MOHATHAMH, (OPMYIMPOBATH
ONpEACTICHUS]  TMOHSTHN, YCTAaHABJIMBATH CYLICCTBEHHBI  MPU3HAK
KJacCU(UKalMy, OCHOBAHMS i OOOOIICHHS W CPABHEHUS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATH, (OPMYIUPOBATH W  NPeoOpPa3OBbIBATh  CYKICHUS:
YTBEPIUTENIbHBIE W OTPHULATEIBHBIE, €AMHUYHbIC, YaCTHBIC W OOIIME,
YCIIOBHBIC,



BBISIBJISITh ~ MATEMATHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M W
npoTuBOpeurss B (aKTax, MAAHHBIX, HAONIOACHUAX W YTBEP)KICHUSX,
npemiaratb  KpUTEpUW A BBISIBJICHHS ~ 3aKOHOMEPHOCTEH W
[IPOTHBOPEYHIA;

JIeNIaTh BBIBOJABI C HKCIOJIb30BAHWEM 3aKOHOB JIOTWKH, ACIYKTHUBHBIX W
WHAYKTUBHBIX YMO3AKIKOYCHHH, YMO3AKIIFOUEHUH TI0 aHAJIOTHN,
pa3dupaThe 10KA3aTeNbCTBA MATEMATHUECKAX YTBEPKIACHHUHA (TIPSIMBIE U OT
OPOTUBHOIO), MPOBOJUTH CAMOCTOSITENIBHO HECIIOKHBIE JOKA3aTENbCTBA
MaTeMaTHYECKUX (PAKTOB, BBICTPaMBaTh AapPryMEHTALMIO, TMPUBOANTH
OPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,
BbIOMpaTh crnocod® pemeHus y4eOHOM 3aaun (CPaBHUBATH HECKOJIBKO
BapUAHTOB peEUICHUs, BHIOMpaTh HauOoJee MOAXOMAUIMA ¢ YUYETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBblie ncciien0BaTe/IbCKUeE AeiiCTBHUSA:

UCIOJIb30BaTh BOMPOCH KAK MCCIEAOBATENBCKUIA MHCTPYMEHT MO3HAHWUS,
(OopMyUPOBATh BOMPOCHI, (PUKCUPYIOIIUE TPOTHBOPEUHE, MPOOIEMY,
CaMOCTOSITETIbHO YCTAHABIMBATH MCKOMOE W JaHHOE, (POPMUPOBATH
TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIUI0, MHEHHE,

OPOBOAWTH MO CaMOCTOSTENIBHO COCTABJIEHHOMY TUJIAHY HECIOMHBIN
OKCIIEPUMEHT,  HEOOJBIIOE  MCCICAOBAHME MO  YCTAHOBJICHHIO
OCOOCHHOCTEH MaTeMaTHUYeCKOr0 OOBEKTa, 3aBUCHUMOCTCH OOBEKTOB
MEXTY COOOM;

CaMOCTOATEbHO (POPMYJIMPOBATH 0OOOIIEHUS U BBIBOJBI IO Pe3yJbTaTaM
NPOBECAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB M 0000IIEHUIA;

MPOrHO3MPOBATh BO3MOYKHOE PA3BHTHE MPOLECCA, a TAKXKE BBIABUIATH
IPEINOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCITOBUSIX.

Pabora ¢ napopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh WM W30BITOYHOCTH WH(OPMALMK, HAHHBIX,
HEOOXOMMBIX JJIsl PELICHMS 3a1a4H;

BbIOMpaTh, AHAJIM3UPOBATh, CUCTEMATH3MPOBATH M HMHTEPHIPETUPOBATH
WH(OPMALMIO Pa3IMYHbIX BUAOB U (POPM PEICTABICHHUS,

BbIOMpaTh (OpMY TNPEACTABICHUS WH(POPMALMM W WJUTKOCTPUPOBATH
pelacMble 3aJaud CXEMaMu, auarpaMmamu, WHOW rpadukoil W HX
KOMOHMHALIUAMH,

OLICHWBATh HAAEKHOCTh WMH(OPMALMK TO KPUTEPUSIM, NPEITIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATENBHO.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe IeHCTBHS:
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BOCIIPUHUMAThL W (POpPMYIUpOBaTh CY>KACHUS B COOTBETCTBUU C
YCJAOBUSMHU U LIEASAMU OOLIEHHUS, SICHO, TOUYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUKY 3PEHMSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO
XOJy PEUICHUS 33]]a4i, KOMMEHTUPOBATh MOTYYECHHBINH Pe3ybTar;

B X0JI€ OOCY>KIEHMS 3a1aBaTh BOMPOCHI IO CYIIECTBY OOCYKAAEMON TEMBI,
npoOJIeMbl, pelIaeMoid 3a1a4k, BHICKA3bIBATh UJIEH, HALICTICHHBIE HA TIOUCK
pELICHUS, COMOCTABISATH CBOM CYXKICHHUS C CYXKICHUSIMU JPYTHX
YYaCTHUKOB JMajiora, 0OHAPY>KMBAaTh Pa3JiMuMe U CXOJACTBO MO3UIMIMA, B
KOPPEKTHO# popme HopMyaUpoBaTh pa3HOIIACHS, CBOM BO3PAKEHMSI,
OPEACTaBAATh  Pe3yibTarThl  PEIICHMS  3aJaud,  OKCIOEPUMEHTA,
UCCIICIOBAHMsI,  MPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIIJICHUSI ¢ YUETOM 3a/1a4 NMPE3CHTALMU U OCOOCHHOCTEN ayAUTOPUH;
NOHUMAaThb W WCHOJB30BaThb  NPEUMYLIECTBA  KOMaHAHOH U
UHAMBUYAIbHOM padoThl MpPU  PEHICHUH YYEOHBIX MaTeMaTUYeCKUX
3aj1ay;

OPUHUMATD LEJIb COBMECTHOM AEATEIbHOCTH, MJIAHUPOBATH OPraHU3aNI0
COBMECTHON paboThl, pacmpenensaTh BUAbI padoT, JOroBapUBAThCA,
00Cy>K1aTh MPOLECC U Pe3ysbTar padoThl, 0000IAaTh MHEHUST HECKOJIBKIX
JIFOIICH;

y4acTBOBaTb B TIpynmoBbiX (opmax padboTel (00CYKaeHUs, OOMEH
MHEHHUSMH, MO3IOBbI€ IITYPMbI M JAPYTHE), BBIMOJHATH CBOI YacTh
pabOThl U KOOPAUHUPOBATH CBOM ACHCTBUS C IPYTUMH UJI€HAMU KOMAH/IbI,
OLIEHMBATh KAYE€CTBO CBOETr0 BKJAAa B OOWIMI MPOAYKT MO KPUTEPUSIM,
c(OpMYJIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBEpCAJbHbIE YUeOHbIE JeiiCTBUS
Camoopranusanusi:

CaMOCTOSITENTBHO COCTABJIATH IJIAH, AJITOPUTM PELICHUS 33Ja4d (WM €ro
4acTh), BEIOMpATh CNOCO0 PEUICHHs C YYETOM HMMEKOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTb W KOPPEKTUPOBATH
BapHAHTHI PELICHHUIA ¢ YYETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIb, SMOLHOHAJILHBII HHTEJJICKT:

BIQJECTh CHOCOOAMH  CaMOIMPOBEPKH, CAMOKOHTPOJII Mpouecca u
pe3yabTara peuIeHUs MaTEMAaTUYECKOM 3a/1a4u,

NPEABUACTh TPYJAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MPH PEIICHUH
3@/1aud, BHOCHTh KOPPEKTUBBI B JICATCIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, HAMACHHBIX OIMOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTA AEATCIBHOCTHA MOCTABJICHHOW LEU
U YCJIOBUSIM, OOBSICHATH MPUYMHBI JOCTHKCHUS WM HEJOCTH>KCHHUS LIENH,
HAXOJIUTh OIIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.
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HPEAMETHBIE PE3YJIBTATDBI

K xonny oOydenus B 7 kjaacce oOyYaromuiics TMOJYYUT CJICTYIOUINE
NPEIMETHBIE PE3YIIbTATHI:

Yucaa v BBIYUCTCHUS

BreINONHATE, codeTas yCTHBIE M MUCBMEHHBIC NPHEMBI, ApPUPMETHUYCCKHE
JEUCTBHS C PAllMOHAIIBHBIMHU YHCITAMH.

HaxoauTe 3Ha4eHHs] YHCIOBBIX BBIPAKCHUN, MPUMEHITH Pa3HOOOpa3HBIC
crocoO0bl U MPUEMBI BBIYMCIICHUS 3HAYEHUI APOOHBIX BBIPAKCHHIA, COIEPIKAIMX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[lepexoauth OT OIHON (QOPMBI 3aMUCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JNECATHYHYIO JpoOb B OOBIKHOBEHHYH), OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTU B OECKOHECUHYIO ACCATHYHYIO TPOOB).

CpaBHMBATh M yHIOPSAAOYMBATH PALMOHATIBHBIC YUCIIA.

OKpyrasTe yncia.

BBINOMHATE MPUKUAKY M OLECHKY PE3YyJIbTaTa BEIYACICHHIA, OUEHKY 3HAYCHUN
YHUCJIOBBIX BBIPQKCHUH. BBIMOIHATE ACHCTBHS CO CTENEHSMU C HATypPaIbHBIMU
NOKA3aTENSIMH.

[IpuMeHITE  MPU3HAKA  ACTUMOCTH,  PA30KEHWE HA  MHOXKUTENH
HATYPAJTbHBIX YHCETT.

Pemare NpakTUKO-OPUEHTHPOBAHHBIE 3aJa4d, CBSA3AHHBIE C OTHOLICHHEM
BEJIMYMH, MPOMOPLUHOHAIBHOCTBIO BEJHMYMH, MPOLECHTAMH, WHTEPIPETUPOBATH
pE3yAbTaThl PEUICHUS 3a1a4 C yYETOM OTrPAaHWYEHM, CBA3aHHBIX CO CBOWCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AnredpanvecKkue BbIPpAKEHHS

Hcnonb3oBare anreOpaMyuecKyr0 TEPMUHOIOTHIO U CUMBOJIMKY, TPUMCHSITh
€€ B IMPoILIecCce OCBOCHUS YUEOHOr0 MaTepuraa.

Haxonute 3HaueHHs OyKBEHHBIX BBIPAKCHHMIA MPU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BemonHaTe  npeoOpa3oBaHust  LEJIOTO  BBIPQKECHUS B MHOTOYJICH
NPUBEICHUEM TOJOOHBIX CIIAraeMbIX, PACKPBITUEM CKOOOK.

BBINOMHATE YMHOKEHME OJHOWICHA HAa MHOTOWIEH M MHOIOWIECHAa Ha
MHOTOYJIEH, MPUMEHATH (POPMYJIBI KBaJpaTa CyMMBI M KBaIpaTa Pa3HOCTH.

OCylIeCTBIIATh PaA3l0KEHUE MHOTOWICHOB HA MHOXKHUTEIA € TOMOLIBEO
BBIHECCHHS 3a CKOOKM OOIIEr0 MHOJKUTENS, TPYNIUPOBKH  CIAracMbiX,
NPUMEHEHUS (POPMYJT COKPAIIEHHOTO YMHOMKEHUSI.

[TpumensTh MpeoOpazoBaHUs MHOTOUIEHOB JUISl PEIICHUS PA3IMYHBIX 33]1a4
U3 MaTEMATHKHN, CMEXKHBIX MPEAMETOB, U3 PEATbHOM MPAKTUKH.
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Hcnonb3oBark CBOMCTBA CTENEHENH C HATYpPaIbHBIMU IOKA3aTEIsAMH JUISA
npeoOpa3oBaHUsl BIPAKECHUH.

YpaBHeHHS U HEPABEHCTBA

Pewrare JMHEHHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, MPHUMEHSS MpaBuia
[EPEX01a OT UCXOAHOTO YPAaBHEHUS K PABHOCUIILHOMY eMy. IIpoBepATh, ABIAeTCA
JIM YUCJIO KOPHEM YPaBHEHUS.

[TpuMeHsTh TpauIECKUE METOIBI PU PELICHUN JTUHEHHBIX YPABHEHUH U UX
CUCTEM.

[TonOupare TpuUMEpPBl Map YMCEN, SBISIFOMIMXCS PEHICHUEM JIMHEHHOTO
YPaBHEHMUS C ABYMs IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOW IJIOCKOCTM TpaduK JIMHEHHOTNO YpPaBHEHUS C
JABYMsI TIEPEMEHHBIMH, MOJB3YSCh TPaPUKOM, NPHBOAUTH MPUMEPHI PEIICHUS
VPaBHEHHS.

Pewrare cucremel ABYX JIMHEHHBIX YPABHEHUNA C IBYMsI IIEPEMEHHBIMU, B TOM
YyHCIe TpaduyecKH.

CocTaBnsaTh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEHHBIX
VPaBHEHUI 10 YCIOBHIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aa4M MMOJTyYEHHBIN pe3yJibTar.

DOyHKIUU

H3o6paxkaTe HA KOOPAMHATHOW MPSAMON TOYKH, COOTBETCTBYIOIIME 3a1aHHBIM
KOOpAWHATAM, JIy4H, OTPE3KU, HHTEPBAJIBL, 3alIMChIBATH YUCIIOBBIE IPOMEIKYTKH Ha
anreOpanveCcKoM S3bIKE.

OrmeyaTe B KOOPAMHATHOM TUIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAMHATaM,
CTPOUTH rpauky TMHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIHH Y = [X|.

OnucelBaTh € MOMOUIBIO (PYHKIMA W3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMH. CKOPOCTb, BPEMs, PACCTOSAHHUE, II€HA, KOJIUYECTBO, CTOMMOCTb,
POU3BOJUTEIILHOCTD, BPEMSI, 00BEM pabOTHI.

HaxoauTe 3HaueHre (PyHKIMU N0 3HAYEHUIO €€ apryMEHTa.

[Tonnmare rpaduyeckunii cnocod NPEACTABICHUS M aHaM3a MHQPOPMALWH,
W3BJIEKATh U MHTEPIPETUPOBATh HHPOPMALIMIO U3 TPaUKOB PEATBHBIX MMPOLIECCOB
1 3aBUCHMOCTEMN.

K xonny oOydenus B 8 kjacce oOydyaromuiics MOJYYUT CJICTYIOUIUE
[PEAMETHBIE PE3YIIBTATHI:

Yucna v BBIYUCTCHUS

Hcnonb3oBare HaYallbHBIE TPEICTABICHUS O MHOXKECTBE JEWCTBUTENIBHBIX
YHCEJT ISl CPABHEHUS, OKPYIJICHHS W BBIYMCIICHUH, N300PaKaTh NCHCTBUTENBHBIE
YHCJIa TOYKaMA Ha KOOPAUHATHON IIPSIMOM.

[IpuMeHsITE TOHATHE apU(PMETUUYECKOTO KBAAPATHOTO KOPHS, HAXOAWTH
KBAQJIPATHBIE KOPHHW, MCIOJIB3YsS MPU HEOOXOAMMOCTH KAJIbKYJSATOP, BBHINOJHSATH
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npeoOpa3oBaHusl BBIPAKCHUH, COACP)KAUIMX KBAAPATHBIE KOPHHW, WCHOJB3Ys
CBOMCTBA KOPHEN.

Hcnonb3oBare 3amucu OONBIIMX W MAIBIX YUCEN C MOMOIIBIO JECATHYHBIX
npobeit u creneneid uucna 10.

AnredpanvecKkue BbIPpAKEHHS

IIpuMeHATE MOHATHE CTENEHW C LEABIM  ITOKa3aresieM, BBITOJIHATH
npeoOpa3OBaHuUs BEIPAKEHU, COAECPIKAIMX CTENEHH C LENBIM TOKA3aTENIEM.

BBINOMHATE TOXKAECTBEHHBIE MPEOOPA30BAHUS PALMOHATIBHBIX BBIPAKECHUIA
HA OCHOBE MPABWJI JICHCTBUI HAl MHOTOYICHAMH U aNreOpandecKuMu IpoOsMu.

PacknaneiBars KBaapaTHbIN TPEXUIEH HA MHOKUATEIIH.

[TpumeHsTh MpeoOpa3oBaHus BEIPAKEHUHN AJIsl PEIICHUS PA3JIMYHBIX 33134 U3
MaTeMaTHKH, CMEKHBIX MIPEAMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewrare JMHEHBIE, KBaJApPAaTHBIE YPAaBHEHUS W PAlMOHAIBHBIE YPaBHEHMS,
CBOIALLMECS K HUM, CHCTEMBI IBYX YPABHEHHI C ABYMS ITIEPEMEHHBIMHU.

[IpoBoauTE MpOCTENIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHWI, B
TOM YHCJIE C TPUMEHEHUEM IpadMiYeCKUX MPEACTABICHUH (yCTaHABIMBATh, AIMEET
7 YpaBHEHUE WIM CHCTEMA YPABHEHHUH PEILICHUs, €CJIA UMEET, TO CKOJIBKO, W
poyee).

[TepexoauTh OT CIIOBECHOW (HOPMYJIUPOBKM 3aJauu K €€ anreOpanyeckoi
MOJEIN C IIOMOILIBIO COCTABJICHUS YPaBHEHUS WM CHCTEMBl YpPaBHEHWI,
WHTEPIPETUPOBATH B COOTBETCTBAM C KOHTEKCTOM 3a4a4M MOJIYYEHHBIN PE3YIIbTAT.

IIpyuMeHATE CBOWCTBA YHUCIIOBBIX HEPABEHCTB JUIsI CPaBHEHUS, OLEHKH,
pelars JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOW M WX CHUCTEMBI, JaBaTh
rpaQuyecKyr0 WIDIIOCTPALMIO MHOXKECTBA PELICHUA HEPABEHCTBA, CUCTEMBI
HEPABEHCTB.

DOyHKIUU

[ToHrMaTe W KCMOJIB30BATh (PYHKIMOHAIBHBIC MOHATHS U SI3bIK (TEPMUHBIL,
CUMBOJIMYECKME OO03HAYCHHMs), ONPEIACNATh 3HAYCHHE (YHKLIUU MO 3HAYCHUIO
apryMeHTa, ONpeAcsaTh CBOHCTBA (PYHKIMU MO €€ rpaduky.

CtpouTs rpaQuKy 3JIEMEHTAPHBIX (PYHKIMI BUOA:

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

K xonny oOydeHus B 9 kjacce oOyyaromuiics MOJMYYUT CIICAYIOLIUE
[IPEAMETHBIE PE3YIIBTATHI:

Yucaa v BBIYUCTCHUS

CpaBHUBATH U YIIOPSAOYMBATH PALMOHAIIBHBIE U UPPALMOHAIBHBIE YUCIIA.
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BeimonHsaTe  apudmeTrueckue CHCTBUS €  PAUMOHAIBHBIMM  YHCIAMH,
coyerass YCTHBIE W IMUCBMEHHBIE TPUEMBI, BBINOJHATE BBIYWCIICHUSA C
UppaLiOHAIBHBIMU YU CITAMH.

HaxomuTh 3HayeHUs CTENEHEW C LENBIMA  TOKa3aTeiasiMA W KOPHEN,
BBIYUCIIATH 3HAYEHUS YUCTIOBBIX BBIPAKEHUM.

OKpyrisTe JEHCTBUTENIBHBIE YHUCIA, BBINOJHATE MPUKHIKY peE3yabTara
BBIYMCJICHU A, OLICHKY YHCIIOBBIX BBIPAKEHHUIA.

YpaBHeHHS U HEPABEHCTBA

Pewrare JMHENHHBIE W KBaJApaTHBIE YPaBHEHUSA, VPaBHEHWs, CBOAALLMECS K
HUM, POCTEHIINE TPOOHO-PALIMOHAIBHBIE YPABHECHHSI.

Pewrare cucremMel ABYX JIMHEWMHBIX YPaBHEHWN C JABYMS MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJHO YPABHEHUE HE ABJIACTCSA JTUHEHHBIM.

Pemate TEkCTOBBIE 3a7auu  aNreOpauyeckKuM CHocoOOM € MOMOUIBIO
COCTABJIEHUs YPABHEHUS WU CUCTEMBI IBYX YPABHEHUN C IBYMS IIEPEMEHHBIMH.

[IpoBoauTE MpOCTENIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHWI, B
TOM YHCJIE C TPUMEHEHUEM IpadMiYeCKUX MPEACTABICHUH (yCTaHABIMBATh, AIMEET
T YpaBHEHUE WIM CHCTEMA YPABHEHUN PEIICHUS, €CJIM UMEET, TO CKOJIBKO, W
poyee).

Pemare nuHEHHbIE HEPABEHCTBA, KBAAPATHBIC HEPABEHCTBA, M300paXkaTb
pEeLIeHUE HEPABEHCTB HA YKMCIIOBOW MPIMOM, 3alMCBIBATH PELICHUE C MOMOILBIO
CUMBOIJIOB.

Pemrare  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CUCTEMBI  HEPABEHCTB,
BKIIFOUAKOIME KBAAPATHOE HEPABEHCTBO, M300paXkaTb PEIICHUE CUCTEMBI
HEPABEHCTB HA YMCIOBOM NPAMOM, 3alIUCHIBATh PELIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonb30Barhk HEpABEHCTBA PU PELLIEHUH PA3JIMYHBIX 3a1a4.

DOyHKIUU

PacnozHaBath (pyHKIMM W3y4EeHHBIX BHIOB. [loKa3biBaTh CXEMaTHYECKH

PACIONIOKEHUE HA KOOPAMHATHOW TUIOCKOCTH rpaukoB QPyHKIMH Buaa: y = kx, y
—hx + b y=kix,y=ax2 + bx + ¢, y=x3 y=1% y = |x|, B 3aBHCHMOCTH OT
3HAUYEHUI KO3 PHULMEHTOB, OMUCHIBATH CBOMHCTBA (DYHKIIHIA.

CtpouTh M HM300paKaTh CXEMATHYECKU TPAPHUKU KBAJAPATHYHBIX (YHKLMIA,
OTKCHIBATh CBOMCTBA KBAIPATHUHBIX (DYHKIMI 1O MX rpadukam.

Pacno3HaBath kBajpaTHUHyr (QyHKIWIO 1O (HOpMyIie, MPUBOINTE TPHUMEPHI
KBaJIPaTHUHBIX (PYHKIUI U3 peanbHOMN KU3HU, PU3UKK, TEOMETPUH.

YucioBble NOC/IEA0BATEILHOCTH H POTPecCHH

PacnozHaBaTth apu(PMETHUYECKYI0O M TE€OMETPHUYECKYIO NPOTPECCHHM  MPH
pa3HbIX COCO0AX 3aJaHusl.
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BBINONMHATE  BBIYMCIAEHUS C€  HWCHOJAB30BaHWEM (POpMyNn nN-ro 4jeHa
apu(PMETUUYECKON M TEOMETPHUYECKON MPOTrPECCHIA, CYMMBI TIEPBBIX N YJIEHOB.
H3o6paxkaTe 4eHbl MOCIEI0BATEIbBHOCTH TOYKAMH HA KOOPAMHATHOM

IIJIOCKOCTH.
Pemarb 3agaur, CBA3aHHBIC C YHCIIOBBIMH ITOCICOOBATCIIBHOCTAMHU, B TOM

YKCIIe 3a7a4U M3 PEabHOM JKU3HM (C MCTOIb30BAHUEM KabKyNIATOPa, [MU(PPOBBIX
TEXHOJIOTHIA).
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