


HOACHUTEJBHASA 3AIINCKA

Anrebpa sBISETCS OJHMM M3 OMNOPHBIX KYPCOB OCHOBHOIO OOILEro
00pa3oBaHus: OHA 00ECIIEUMBACT U3YUCHUE IPYTHX JUCLUIUINH, KAK €CTECTBEHHO-
HAY4YHOTrO, TaK M TYMAHUTAPHOTO LIMKIOB, €& OCBOCHME HEOOXOAUMO [is
IPOIOJDKEHUS 00pa30BaHUsI U B IOBCEAHEBHOM sku3HU. PazButue y oOydarommxcs
HAYYHbIX TPEJACTABICHUNA O TPOUCXOXKACHUM W CYHIHOCTH aJireOpanyecKux
abcTpakuuii, cnocode OTPaKEHUs MATEMATUUYECKOH HAYKOH SIBIEHUI W MPOLIECCOB
B MpHUpPOJE M OOLIECTBE, POJAM MATEMaTHUYECKOrO MOJCIMPOBAHMS B HAyUYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
¥ KQUeCTB MBIILICHUS, HEOOXOIUMBIX Ui aJanTalliid B COBPEMEHHOM IIU(PPOBOM
obOmectBe. M3yueHne anreOpel 00eCEUMBAECT PA3BUTHE YMEHHS HaOJFONATh,
CpPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTHUUHOCTU MBIIICHUS,
CMOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JECHCTBHMSI U BBIBOJbI,
(dbopmynupoBarh yTREpKACHUI. OCBOCHHE Kypca aireOpbl 00ecneunBacT pa3BUTHE
JIOTUYECKOTO MBILUIEHUS OOYYAIOIIUXCS: OHU MCIOJIL3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE PACCYKICHUS, 0000IEHNE U KOHKPETU3ALMIO, A0CTParupoBaHueE U
ananoruto.  OOyyeHue  anreOpe  MpeanojiaracT  3HAYUTEIBHBIA  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 BRIYUCIEHUS», « AreOpanuyecKue BhIPAKEHUS», « YPaBHEHUS U
HEpaBEHCTBA», «DyHKuuW». Kaknas M3 3TUX COAEP>KATETbHO-METOAMUECKUX
JIMHUA Pa3BUBACTCS HA MPOTHKEHUH TPEX JIET U3YUYCHHUS Kypca, B3AUMOEHCTBYS €
APYTUMH €ro JIMHUAMHU. B Xoae u3yueHuss ydeOHOro kKypca oOyuaroummcs
OPUXOAUTCS JIOTUUECKH PACCYKAaTh, MCIMOJb30BaTh T€OPETUKO-MHOKECTBEHHBIH
s3bIK. B CBA3M ¢ 3TUM B mporpamMmy yudeOHOro kypca «AnreOpa» BKIHOUEHBI
HEKOTOpPbIE€ OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zjesax
MaTEMaTUYECKOro 00pa3oBaHUsl U COCOOCTBYIONIME OBJIAJACHUIO O0YYArOUUMUCS
OCHOB  YHUBEPCAIBHOIO  MaTeMaTH4eckoro s3bika. ConepskaTesnbHOW U
CTPYKTYPHOH OCOOEHHOCTBIO y4e€OHOTrO Kypca «ANredOpa» SBISETCS €ro
MHTETPAPOBAHHBIA XapaKTep.

Conepxxanuie JUHUM «YUUCIa W BBIYMCIACHUS» CIYXKUT 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 MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO O0OWIEro 00pa3oBaHUs
CBSI3aHO C PALUMOHATBHBIMM U WPPALMOHAIBLHBIMU YUCJIaMHU, (POPMHUPOBAHUEM



MPEACTABICHAA O JEHCTBUTEIBHOM YHCIE. 3aBEPLICHUE OCBOEHUS YHMCIIOBOR
JIMHUM OTHECEHO K CPpeAHEMY 001IeMy 00pa30BaHMUIO.

Conepskanue AByX alreOpandyeckux JIMHAN — « AIreOpanvyecKue BhIPasKEHU D
U «YPaBHECHHSI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHIO Yy OOYUAKOLIMXCS
MaTeEMaTHYECKOrO anmnapara, HeOOXOAMMOro JUIsl PEIIEHUsS 3aJa4 MaTEMaTHKH,
CMEXHBIX MPEAMETOB M TNPAKTHKO-OPUEHTUPOBAHHBIX 3ama4y. Ha ypoBHe
OCHOBHOro 00miero o0pa3oBaHus Y4YeOHBIA MaTepuan TPYHNIUPYETCS BOKPYD
PALMOHAIBHBIX BBIPAKEHUH. ANredpa IEMOHCTPUPYET 3HAYCHUE MATEMATHKU KaK
A3bIKa ISl TOCTPOEHUS MAaTeMATHYECKUX MOJCICH, OMUCaHUs NPOLECCOB W
ABJICHUH peanbHOro Mupa. B 3amaum  oOyvyeHust anreOpe BXOAAT TAKXKE
JAJIbHEHIIEe PA3BUTHE  AJNTOPUTMHUYECKOTO  MBIILIEHUS, HEOOXOOUMOro, B
YACTHOCTH, JJs OCBOEHMS Kypca WH(OPMATUKHA, WM OBJIAJCHUE HAaBBIKAMHU
JEeTyKTUBHBIX paccyxacHui. [IpeoOpa3oBanne CUMBOIBHBIX (POPM CIOCOOCTBYET
PA3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MATEMATHUYECKOMY TBOPUYECTBY.

Conepsxanue QyHKIMOHAIBHO-TPAPUUECCKON JTMHUKM HAEIEHO HA MOy YCHUE
O0Oy4aroNMMUCS 3HAHWH O (PYHKIMAX KaK BAKHEHUIICH MaTeMarTH4yeCKoW MOACIH
JUTS OTIMCAHUSI U UCCIIEAOBAHUS Pa3HOOOPAa3HbIX MPOLIECCOB U SIBJICHUIA B MPUPOJE
u olOwmecTtBe. M3ydyeHne marepuasia CnocoOCTBYET PA3BUTHIO Yy OOYYarOMIMXCS
YMEHMSI UCMOIb30BaTh PA3JIMUHBIE BEIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMATHKH —
CIIOBECHBIC, CHUMBOJIMYECKUE, TpauyecKue, BHOCUT BKJIaA B (POPMHUPOBAHHUE
PEJCTABICHUN O POJIM MATEMATUKU B PA3BUTUM LIMBUIN3AIMU U KYJIBTYPHI.

CornacHo yueOHOMY mjaHy B 7-9 knaccax u3ydaeTcs Y4YeOHBIH Kype
«AnreOpa», KOTOPBIA BKIIFOYAET CICAYIOIIME OCHOBHBIC Pa3fciibl COACPKAHUS:
«Yucna W BBIUMCICHUS», «AJNTeOpauecKue BBIPAKEHUS», «YPaBHEHUS U
HEPABEHCTBAY, « DYHKIIUNY.

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



COAEPKAHUE OBYYEHUA
7 KIIACC

Yucaa v BBIYUCTCHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIE, MEPEXO] OT OJHOW (POPMBI 3amuch
apobeit k aApyrod. [loHsATME panMOHAIBHOIO YHC/A, 3alkuCh, CPABHEHUE,
VIOPSAOYMBAHUE  PALMOHAIBHBIX  uucenl.  ApudmMeruyeckue OeiCcTBUS €
panvoHaNbHBIMUA YKCIIaMU. PellieHne 3a1ad U3 peajabHON MPAaKTUKW HA Y4acTH, Ha
poou.

CreneHb € HaTypalbHBIM [IOKA3aTeNeM: ONPEACIICHUE, NPeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OMPEICIEHHS, 3aniCh OoNbKX uncel. [IpoueHTsl, 3anuce
OPOLEHTOB B BUAE ApoOH W ApoOM B BHIE MPOLEHTOB. TpHU OCHOBHBIC 33Ja4M HA
IPOLICHTHI, PELIEHUE 3a0a4 U3 PEATbHON NPAKTHKY.

[IpuMeHeHEe TPU3HAKOB  JAEIMMOCTH, Pa3JIOKEHHWE HAa  MHOYKHUTENH
HATyPaJIbHBIX YUCEIL

PeanbHpie  3aBUCMMOCTH, B TOM 4YHMCI€ TMpsMas ©  oOparHas
[PONOPLHOHAIBHOCTH.

AnredpanvyecKkue BbIPpAKEHHUS

IlepeMeHHBIE, YACITOBOE 3HAYECHUE BBIPAKEHUS C NIEPEMEHHON. JlomyCcTUMBIE
3HAYCHUS NEpeMEHHbIX. [IpencraBineHne 3aBUCUMOCTH MEXKIY BEJIMYAHAMU B BHJIE
(dopmynel. Berancnenus no gpopmynam. [IpeoOpazoBaHrie OyKBEHHBIX BBIPAKEHUA,
TOKIECTBEHHO PAaBHBIC BBIPAKEHUS, TMpaBHiaa NOpeoOpa3oBaHUss CYMM U
NPOU3BEICHUH, MPABUIIA PACKPBITUS CKOOOK M IPUBEICHUS MOJOOHBIX CIIAracMbIX.

CBOWCTBA CTENEHM C HATYPAJIBHBIM NTOKA3aTEIEM.

OpHounensl U MHOTOUIEHBl. CTeneHp MHOrouwieHa. ClOKEHUE, BEIYMTAHUE,
VMHOKEHHE MHOTOWIEHOB. MOpMyJIBl COKPAIEHHOIO YMHOXKEHHS. KBaapar
CYyMMBbI M KBagpar pasHocTd. Dopmysia pasHOCTH KBaaAparoB. PasmoxxeHue
MHOI'OYJIEHOB HA MHOKUTEIIH.

YpaBHeHHS U HEPABEHCTBA

YpaBHEHHE, KOPEHb YPaBHEHUS, MpaBWia MPeoOpa3OBaHHs YPABHEHHS,
PABHOCUJILHOCTH YPaBHECHUI.

JluHeliHOEe ypaBHEHHE € OOHON NEPEMEHHOW, YMCIIO KOPHEH JIMHEWHOIO
VPABHEHUS, PELICHUE JIMHEHHBIX ypaBHEHUH. COCTAaBICHUE YPABHEHUN IO
VCJIOBHIO 3aJa4i. Penenne TEKCTOBBIX 3a1a4 ¢ TOMOLLBIO YPABHEHHIA.

JluHelHOE ypaBHEHHE ¢ ABYMS NEPEMEHHBIMU U €ro rpaguk. Cucrema IByX
JIMHEWHBIX YPAaBHEHHWA C IBYyMs MEPEMEHHBIMU. PellleHue cucreM ypaBHEHU
crocoOOM TMOACTAHOBKH. [IpUMeEpBl pemieHUs TEKCTOBBIX 33Ja4 C MNOMOLIBIO
CHCTEM YPaBHEHUH.

DOyHKIUU












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

JIMUYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE Ppe3yJbTaThl OCBOEHMS MPOrpaMMmbl y4eOHOrOo Kypca
«Anredpa» XapaKkTEepPU3YyIOTCA:

1) narpuoTH4eckoe BOCIUTAHHE:

[POSIBJICHUEM HMHTEPECA K MPOIUIOMY M HACTOAIIEMY POCCHMCKON
MATE€MAaTUKU, LUEHHOCTHBIM  OTHOLICHWEM K  JOCTHXKCHMSM  POCCUHCKHX
MaTeMaTHKOB M POCCHMCKOW MaTEeMaTHYECKON IIKOJBI, K HCIOJIB30BAHUIO DTHUX
JOCTUKEHHIA B PYTHX HAYKAX W MPUKIAAHbIX chepax;

2) rpa)kaIaHCKOe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJTHEHUIO O0S3aHHOCTEH IpayKAAHWHA U PEAIM3ALMH €r0
npaB, NPEACTABICHHEM O MAaTeMaTHYECKUX OCHOBAX (PYHKIMOHWPOBAHMUS
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 MMPUHLMITOB 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 HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM WHANBUAYAIBHON TPACKTOPAM 00Pa30BaHUs U KU3HEHHBIX IJTAHOB C
YUETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) scTeTn4ecKoe BOCIUTAHHE:

CHOCOOHOCTBKD 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
NPEICTABICHUANH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS YEJIOBEKA, 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
MO3HAHWS MHPA, OBJIAJCHUEM IMPOCTEHIIMMHM HABBIKAMHU MCCIEN0BATEIBCKON
NEATENBHOCTH,



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

TOTOBHOCTBIO TPUMEHSTh MAaTEMAaTUYECKUE 3HAHHWsS B HMHTEPECAX CBOETO
3JI0POBBS, BEACHUS  3J0pOBOr0  oOpa3a KM3HM  (3I0POBOE  NUTAHUE,
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 MATEMATUYCCKUX 3HAHWUN U PEIICHUS 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 U3MEHAIIUMCH YCJIOBHSAM COLHUAJIbHONH W MPHPOAHOM
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 3HAHWSI, HABBIKK W KOMIETEHIIMH 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]  TMOHSATHN, YCTAHABIMBATHL CYIICCTBEHHBIH  MPH3HAK
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 ~ MATEMATMYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M 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 YMO3AKIKOYCHUNH, YMO3AKIIFOUEHUH N0 aHAJIOTHN,
pa3dupaThk J0KA3aTENbCTBA MATEMATHYECKAX YTBEPKIACHHUMA (TIPSIMBIE U OT
OPOTUBHOIO), MPOBOJUTH CAMOCTOSITENIBHO HECIIOKHBIE JOKA3aTENbCTBA
MaTeMaTHYECKUX (PAKTOB, BBICTPaMBaTh AapPryMEHTALMIO, TMPUBOANTH
OPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,
BbIOMpaTh €rnoco0 pemeHus y4eOHOM 3ahauu (CpaBHUBAThb HECKOJIBKO
BapUAHTOB peEUICHUs, BHIOMpaTh HauOoJee MOAXOMAUIMA ¢ YUYETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBblie ncciien0BaTe/IbCKUeE AeiiCTBHUSA:

UCIOJIb30BaTh BOMPOCH KAK MCCIEAOBATENBCKUIA MHCTPYMEHT MO3HAHWUS,
(opMynUpoOBaTh BONPOCHL, (UKCUPYIOLIME NPOTHBOPEYHE, MPOOJIEMY,
CaMOCTOSITETIbHO YCTAHABIMBATH MCKOMOE W JaHHOE, (POPMUPOBATH
TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIUI0, MHEHHE,

OPOBOAWTH MO CaMOCTOSTENIBHO COCTABJIEHHOMY TUJIAHY HECIOMHBIN
SKCIIEPUMEHT,  HEOOJBIIOE  MCCICAOBAHME IO  YCTAHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTHUYeCKOr0 OOBEKTa, 3aBUCHUMOCTCH OOBEKTOB
MEXTY COOOM;

CaMOCTOATEbHO (POPMYJIMPOBATH 0OOOIIEHUS U BBIBOJBI IO Pe3yJbTaTaM
NPOBECAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB H 000OIICHNI;

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, AHAIM3UPOBATh, CUCTEMATH3MPOBATH W HMHTEPHOPETUPOBATH
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, MPEATOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATENBHO.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe IeHCTBHS:



BOCIIPUHUMAThL W (POpPMYIUpOBaTh CY>KACHUS B COOTBETCTBUU C
YCJAOBUSMHU U LIEASAMU OOLIEHHUS, SICHO, TOUYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 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 CYXKICHHS C CYKICHHUSIMH JPYTHX
YYaCTHUKOB JMajiora, 0OHAPY>KMBAaTh Pa3JiMuMe U CXOJACTBO MO3UIMIMA, B
KOPPEKTHO# popme HopMyaUpoBaTh pa3HOIIACHS, CBOM BO3PAKEHMSI,
OPEACTaBAATh  Pe3yibTarThl  PEIICHMS  3aJaud,  OKCIOEPUMEHTA,
UCCIICIOBAHMs,  MPOEKTa,  CAMOCTOATENBHO  BbIOMpare  (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, pacnpencnsTh BUAbl 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:

CaMOCTOSITENIEHO COCTABJIATH IJIaH, AJITOPUTM PELICHUS 3a1aud (WU €ro
4acTh), BEIOMpATh CNOCO0 PEUICHHs C YYETOM HMMEKOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTb W KOPPEKTUPOBATH
BapHAHTHI PELICHHUIA ¢ YYETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIb, SMOLHOHAJILHBII HHTEJJICKT:

BIQJCTh CHOCOOAMH  CaMOMPOBEPKH, 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 COOTBETCTBUEC PE3YJbTATA ACATEIBHOCTH NMOCTABICHHOW LETU
U YCJIOBUSIM, OOBSICHATH MPUYMHBI JOCTHKCHUS WM HEJOCTH>KCHHUS LIENH,
HAXOJIUTh OIIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.



HPEAMETHBIE PE3YJIBTATDBI

K xonny oOydenus B 7 kjaacce oOy4aromuiics TMOJYYUT CJICIYIOMIUE
NPEIMETHBIE PE3YIIbTATHI:

Yucaa v BBIYUCTCHUS

BBINONHATE, covyeTas yCTHBIE M MUCBbMEHHBIC TPHEMBI, ApUPMETHUCCKHE
JEUCTBHS C PAllMOHAIIBHBIMHU YHCITAMH.

HaxoauTe 3Ha4YeHHs] YHCIOBBIX BBIPAKCHUN, MPUMEHITH Pa3HOOOpa3HBIC
croco0bl U MPUEMBI BBIYMCIICHUS 3HAYEHUI APOOHBIX BBIPAKECHUMA, COAEPKALIMX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

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

CpaBHMBATh M yHIOPSAAOYMBATH PALMOHATIBHBIE YUCIIA.

OKpyrasTe yncia.

BBINOMHATE MPUKUAKY M OLECHKY PE3YyJIbTaTa BBIYMCICHHIA, OUEHKY 3HAYCHUN
YHCJIOBBIX BBIPAKCHUH. BBIMONHATE AEHCTBHS CO CTENEHSMHU C HATypPaIbHBIMU
NOKA3aTENSIMH.

[IpuMeHITE  MPU3HAKA  ACTUMOCTH,  PA30KEHWE HA  MHOXKUTENH
HATYPAJTbHBIX YHCETT.

Pemare MpakTUKO-OPUEHTHPOBAHHBIE 3aJa4d, CBS3AHHBIE C OTHOLICHHEM
BEJIMYMH, MPOMOPLUHOHAIBHOCTBIO BEJHMYMH, MPOLECHTAMH, WHTEPIPETUPOBATH
pE3yAbTaThl PEUICHHS 3a1a4 C YYETOM OTPAaHWYEHM, CBA3aHHBIX CO CBOWCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AnredpanvecKkue BbIPpAKEHHS

Hcnonb30Barh anreOpanyecKyrd TEPMHHOJIOTHIO U CUMBOJIMKY, TPHUMEHSTH
€€ B IMPOILIECcCE OCBOCHUS YUEOHOI0 MaTepuraa.

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

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

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

OCylIeCTBIIATh  PA3l0KEHUE MHOTOWICHOB HA MHOXKHUTENIHA € TOMOLIBIO
BBIHECCHHST 32 CKOOKH OOHIEr0 MHOXKHTENS, TPYMIHAPOBKK  CIIAracMBbIX,
OPUMEHEHUS (POPMYJT COKPAIIEHHOTO YMHOMKEHUSI.

[TpumensTh MpeoOpazoBaHUs MHOTOUIEHOB JUISl PEIICHUS PA3IMYHBIX 33]1a4
U3 MaTEMATHKKN, CMEXKHBIX MPEAMETOB, U3 PEATbHOM MPAKTUKH.

Hcnonb3oBark CBOMCTBA CTENEHENH C HATYpPajIbHBIMU ITOKA3aTEIsAMM JUISA
npeoOpa3oBaHus BHIPAKCHUI.



YpaBHeHHS U HEPABEHCTBA

Pewrare JMHEHHBIE ypaBHEHUsS C OJHOM IEPEMEHHOW, MPHUMEHSs MpaBuia
[EpeEX01a OT UCXOAHOTO YPABHEHUS K PABHOCUIILHOMY eMy. [IpoBepATh, ABIAeTCA
JIM YUCJIO KOPHEM YPaBHEHUS.

[TpumeHsTh TpadUUECKUE METOIBI PU PELICHUU JTUHEHHBIX YPABHEHUHA U UX
CUCTEM.

[TonOupare TpUMEpPBl Map YMCEN, SBISIFOMIMXCS PEHICHUEM JIMHEHHOTO
VPABHEHUS C ABYMS IIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOW IJIOCKOCTM TpaduK JIMHEHHOTrO YpPaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, NOJB3YSCh TPaPUKOM, NPHBOAUTH MPUMEPHI PEIICHUS
VPaBHEHHS.

Pewmare cucTemMsl IBYX JTMHEHHBIX YPABHEHUI C IBYMsI IEPEMEHHBIMH, B TOM
YyHCIe TpaduyecKH.

CocTaBnsaTh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEHHBIX
VPaBHEHUI 110 YCIOBHIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33a4M MMOJyYEHHBIN pe3yJibTar.

DOyHKIUU

H3o6paxkaTe HA KOOPAMHATHOW MPSAMON TOYKH, COOTBETCTBYFOIINAE 3a1aHHBIM
KOOPAMHATAM, JIY4H, OTPE3KU, UHTEPBAIIBL, 3AIMCHIBATH YACIOBBIE POMEXKYTKH HA
anreOpanveCcKoM SI3bIKE.

OrmeyaTe B KOOPAMHATHOM TUIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAMHATAM,
CTPOUTH rpaukm TMHEHHBIX QyHKIMA. CTpouTh rpaduk QyHKIUH Y = [X|.

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

Haxoaute 3HaueHne (PyHKIMU N0 3HAYEHUIO €€ apryMEHTa.

[Tonnmare rpaduyeckunii cnocod NMPEACTaBICHUS W aHaM3a MHQPOPMALWH,
W3BJIEKATh U MHTEPIPETUPOBATh HHPOPMALMIO U3 TPaUKOB PEATBHBIX MMPOLIECCOB
1 3aBUCHMOCTEM.

K xonny oOydeHus B 8 kjacce oOyyaromuiics MOJYYUT CJICTYIOUIUE
[IPEAMETHBIE PE3YIIBTATHI:

Yucaa v BBIYUCTCHUS

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

[TpuMeHsITE TOHATHE apU(PMETUYECKOTO KBAAPATHOTO KOPHS, HAXOAWTH
KBAQJIPAaTHBIE KOPHH, WCIOJIB3YsS NPU HEOOXOIMMOCTH KAaJIBKYJISITOP, BBITOJIHATH
npeoOpa3oBaHusl BBIPAKCHUH, COACP)KAUIMX KBAAPATHBIC KOPHHW, WCHOJB3Ys
CBOMCTBA KOPHEN.



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

AaredpanvecKkue BbIPpAKEHHS

[IpuMEHATH TOHATAE CTENEHM C LEJIBIM  [OKA3aTeaeM, BBINOJIHATH
npeoOpa3OBaHUsl BEIPAKEHUH, COACPKAIMX CTENEHH C LENBIM TOKA3aTeNIEM.

BBINOMHATE TOXKAECTBEHHBIE MPEOOPA30BAHUAS PALMOHATIBHBIX BBIPAKECHUIA
HA OCHOBE MPABUJI ICHCTBUI HAl MHOTOYICHAMH U aIreOpandecKuMu Ipo0sMu.

PacknanpiBaTh KBaAPATHBINA TPEXUICH HA MHOMKUTEIIH.

[TpumeHsTh MpeoOpa3oBaHus BEIPAKEHUHN ISl PEIICHUS PA3JIMUHBIX 33134 U3
MAaTEMATUKH, CMEKHBIX MPEAMETOB, U3 PEATbHON NPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewarte nuHEHHBIE, KBAAPATHbIE YPAaBHEHUS M PALMOHAIBHBIE YPABHEHUS,
CBOJISILMECS K HUM, CUCTEMBI IBYX YPABHEHUM C ABYMS NIEPEMEHHBIMM.

[IpoBOoauTE MpOCTENIINE UCCIIENOBAHUS YPABHEHUN M CUCTEM YPAaBHEHWI, B
TOM YHCJIE C TPUMEHEHUEM IpadMiYeCKUX MPEACTABICHUH (yCTaHABIMBATh, AIMEET
JM YPABHEHWE WIIA CUCTEMA YPABHEHWH PEIIEHUS, €CIIM MMEET, TO CKOJIBKO, U
poyee).

[TepexoauTh OT CIIOBECHOH (HOPMYJIUPOBKM 3aJauu K €€ anreOpanyeckoi
MOJACIIA € TIOMOIUBID COCTABJICHUS VYPABHEHUS WM CHUCTEMBI YPABHEHWM,
MHTEPIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM 3a1a4M MMOJYUYEHHBIN PE3YIIbTar.

[IpuMEHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB J[UIS CPABHEHUsS, OLICHKH,
pelIaTh JIMHEWHBIE HEPABEHCTBA C OJHON IEPEMEHHON M HMX CHUCTEMBI, JaBaTh
rpaQuyecKyr0 WIUIIOCTPALMIO MHOXKECTBA PELICHWNA HEPABEHCTBA, CUCTEMBI
HEPABEHCTB.

DOyHKIUU

[ToHrMaTe W KCMOJB30BATh (PYHKIMOHAIBHBIC MOHATHS U S3bIK (TCPMUHBL,
CUMBOJIMYECKME OO03HAYCHHMs), ONPEIACNATh 3HAYEHUE (YHKIUU MO 3HAYCHUIO
apryMeHTa, ONpeAcsaTh CBOHCTBA (PYHKIMU MO €€ rpaduky.

CtpouTs rpaQuKy JIEMEHTAPHBIX (PYHKIMI BUOA:

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

K xonny oOydeHus B 9 kjacce oOydyaromuiics MOJMYYUT CIEAYIOLIUE
MPEAMETHBIE PE3YJILTATHI:

Yucaa v BBIYUCTCHUS

CpaBHUBATH U YIIOPSAOYMBATH PALMOHAIIBHBIE U UPPALMOHAIBHBIE YHUCIIA.

BemonHsaTe  apudmeTrueckue CHCTBUS €  PAUMOHAIBHBIMM  YHCIAMH,
coueTas YCTHBIE W TNUCBMEHHBIE MPUEMBI, BBINOJHATH BBIYACICHUS C
WUPPALMOHATIBHBIMU YHCIIAMHU.



HaxomuTh 3HauyeHUs CTeNEHEW C [ENBIMA  TOKa3aTelsiMA M KOPHEW,
BBIYUCIIATH 3HAYEHUS YUCITOBBIX BBIPAKEHHM.

OKpyrisTe JEHCTBUTENIBHBIE YHWCIA, BBINOJHATE MPUKHIKY peE3yabTara
BBIYMCJICHU I, OLICHKY YHCJIOBBIX BBIPAKEHHUINA.

YpaBHeHHS U HEPABEHCTBA

Pewrare JMHEHHBIE W KBaJApaTHBIE YpaBHEHUS, VPaBHEHUs, CBOAALLMECS K
HUM, POCTEHIINE TPOOHO-PALMOHAIBHBIE YPABHECHHSI.

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

Pemate TEkCTOBBIE 3amauu  alreOpauyeckKuM CnocoOOM ¢ MOMOUIBIO
COCTABJIEHUs YPABHEHUS WU CUCTEMBI IBYX YPABHEHUN C IBYMS IIEPEMEHHBIMH.

[IpoBoauTE MpOCTENIINE UCCIIENOBAHUS YPABHEHUN M CUCTEM YPaBHEHWH, B
TOM YHCJIE C TPUMEHEHUEM IpadMiYeCKUX MPEACTABICHUH (yCTaHABIMBATh, UIMEET
JM YpaBHEHUE WIM CHCTEMA YPABHEHWI PELICHUS, €CIIM UMEET, TO CKOJIBKO, H
poyee).

Pemare nHHEHHbIE HEPABEHCTBA, KBAAPATHBIC HEPABEHCTBA, M300paXkarb
pEeLIeHUE HEPABEHCTB HA YKMCIIOBOW MPIMOM, 3alMCBIBATH PELICHUE C MOMOILBIO
CUMBOIJIOB.

Pemrare  cucteMbl  JIMHEWHBIX  HEPABEHCTB, CUCTEMBI  HEPABEHCTB,
BKIIFOUAKOIIME KBAAPATHOE HEPABEHCTBO, M300paXkaThb PEIICHHE CUCTEMBI
HEPABEHCTB HA YMCIOBOM NPAMOM, 3alIUCHIBATH PELIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonb30Barhk HEPABEHCTBA PU PELLIEHUH PA3JIMYHBIX 3a1a4.

DOyHKIUU

PacnozHaBath (pyHKIMM W3y4EeHHBIX BHIOB. [loKa3biBaTh CXEMaTHYECKH

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

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

Pacno3zHaBate kBajpaTHuHyr (QyHKIWIO 1O (HOpMyIie, MPUBOINTE TPHUMEPHI
KBaJIPaTHUHBIX (PYHKIMI U3 peanbHOMN KU3HU, PU3UKK, TEOMETPUH.

YucioBble NOC/IEA0BATEIBHOCTH H POTPecCHH

PacnozHaBath apu(PMETHUYECKYI0O M TE€OMETPHUYECKYI0 TNPOTPECCHHM MPH
pa3HbIX COCo0ax 3aaHusl.

BBINONMHATE  BBIYMCIEHUS C€  HWCHOJAB30BaHWEM (POpMyNn n-ro 4jiaeHa
apu(PMETUUYECKON M TEOMETPHUECKON MPOTrPECCHIA, CYMMBI TIEPBBIX N YJIEHOB.

H3o6paxkaTe YieHBl MOCIEIOBATEIBHOCTH TOYKAMH HA KOOPAMHATHOM
TUTOCKOCTH.



Pemarp 3amaum, CBS3aHHbBIC C YMCIOBBIMH IMOCIEAOBATEIBHOCTAMHU, B TOM
YKCIIE 3a7a4u M3 PEaNbHOM JKU3HM (C MCTIOIb30BAHUEM KabKyNIATOPa, [MU(PPOBBIX
TEXHOJIOTHIA).












