


HOACHUTEJBHASA 3AIINCKA

Anrebpa sBISETCS OJHMM M3 OMNOPHBIX KYPCOB OCHOBHOIO OOILEro
oOpasoBaHMs: OHA OO0ECmeuMBacT M3yYEHUE JAPYIrUX  JUCUUIUIAH, Kak
€CTECTBEHHOHAYYHOT0, TaK M T'YMAaHUTAPHOTO LIMKJIOB, €€ OCBOCHHE HEOOXOAMMO
Ui TPOAOJDKEHUST O0Opa3oBaHWST W B TOBCEJAHEBHOW >KW3HU. PasButhe y
0o0yvaroluxcsi HAyYHBIX TNPEACTABACHUNA O TMPOUCXOKACHUM M CYIIHOCTH
anreOpanvecknx aOCTPaKIMid, Crmoco0e OTPAKEHUS MATEMATHYECKOH HAyKOM
SBJICHUA M TPOLIECCOB B MPUPOAEC M OOMIECTBE, POJIM MaTreMaTHYECKOTo
MOJICIMPOBAHUS B HAyYHOM TO3HAHMM M B MOPAKTUKE CHOCOOCTBYET
(OpMHUPOBAHMIO HAYYHOT'O MUPOBO33PEHUS M KAQUECTB MBIILJICHUS, HEOOXOAUMBIX
JUIsL ajanTaluu B COBPEMEHHOM HHU(pPoBOM oOuiecTBe. M3yueHue anreOpbl
oOecrieunBacT  pa3BUTUE  yMEHHMS  HAOMIO#aTh, CPAaBHUBATh, HAXOAUTH
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHUYHOCTH  MBILUICHUS, CMOCOOHOCTH
apryMEHTHPOBAHO OOOCHOBBIBaTH CBOW JIEHCTBUS W BBIBOJBI, (HOPMYJIHPOBATH
yTBepkaeHus. OCBOeHHE Kypca aiareOpbl 00ECMEUMBAET PA3BUTUE JIOTHUECKOTO
MBILUIEHUS OOYYalOIIMXCS: OHM HUCHOJB3YIOT JEAYKTUBHBIE M WHIYKTUBHBIC
paccykaeHusi, 0000MEHNE M KOHKPETH3AIUI0, aOCTpardipoOBaHWE W AHAJIOTHIO.
OOyueHue anredpe MpeanojaraeT 3HAYUTEIbHBIA OOBEM CAMOCTOSITENLHON
AESITENBHOCTH OOYyYalOIIMXCsl, TOSTOMY CaMOCTOSTENbHOE pelIeHUe 3ajad
SIBJISIETCSl peajn3alueii AeaTeNbHOCTHOTO MPUHIIUAIA OOYYCHHUS.

B crpykrype mporpaMmbel y4eOHOro Kypca «Anredpa» aasi OCHOBHOTO
o01iero oOpa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOANYECKIE
nvHuK: «Yucaa U BEIYUCIEHUS», « AreOpandecKue BhIPAKEHUs», « YPaBHEHUS U
HEpaBEHCTBA», «DyHKuum». Kaknas M3 3TUX COAEP>KATETbHO-METOAMUECKUX
JIMHUN Pa3BUBACTCS HA MPOTSHKEHUM TPEX JIET U3YUYCHHUS Kypca, B3AaUMOACHCTBYSI C
APYTUMHM €ro JIMHUAMHU. B Xoae u3yueHuss ydeOHOro Kypca oOyuarommmcs
OPUXOAMUTCS JIOTUUECKH PACCYXKAaTh, MCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBA3M ¢ 3TUM B mporpamMmy yudeOHOro kKypca «AnreOpa» BKIHOUEHBI
HEKOTOpPbIC OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pazjeliax
MaTEMaTUYECKOro 00pa3oBaHUsl U CHOCOOCTBYIONIME OBIAJACHUIO O0YYArOUITUMUCS
OCHOB  YHUBEPCAIBHOIO  MaTeMaTudeckoro s3bika. ConepKaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOTrO Kypca «ANredOpa» SBISETCS €ro
MHTETPAPOBAHHBINA XapaKTep.

Conepxxanuie JUHUU «YUUCIa W BBIYMCIACHUS» CIYXKUT OCHOBOH JUIs
JaJIbHEHIIIEr0 M3y4YE€HUsT MAaTEMATUKK, CIOCOOCTBYET PA3BUTHIO Y OOYYarOLIUXCS
JIOTMUYECKOTO MBIILIEHUS, (JOPMUPOBAHUIO YMEHUSI TIOJIB30BATHCS AJITOPUTMAMMU,
TaKKe MPUOOPETEHUIO MPAKTUYECKMX HABBIKOB, HEOOXOAMMBIX Il MIOBCEAHEBHOM
JKU3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHUs
CBSI3aHO C PALUMOHAIBHBIMM U WPPALMOHAIBLHBIMU YUCJIAMHU, (POPMHUPOBAHUEM



NPEACTABICHAN O JEHCTBUTEIBHOM YMCIE. 3aBEPLICHUE OCBOCHUS YHMCIIOBON
JIMHUU OTHECEHO K CPpeAHEMY 0011eMy 00pa30BaHMIO.

Conepsxkanue IBYX aareOpanyecKux JJMHUA — « AIreOpanvyecKue BIPasKEHU D
U «YPaBHECHHSI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHMIO Yy OOYYAKOLIMXCS
MaTeEMaTHYECKOrO anmnapara, HeOOXOAMMOro Uil PEIIEHMS 3aJa4 MaTEMaTHKH,
CMEXHBIX MPEAMETOB M TNPAKTHKO-OPUEHTUPOBAHHBIX 3ana4y. Ha ypoBHe
OCHOBHOro 00miero o0pa3oBaHus Y4YeOHBIA Marepuan TPYNIUPYETCS BOKPYD
PALMOHABHBIX BBIPAKEHUH. ANredpa AEMOHCTPUPYET 3HAYCHUE MATEMATHKKN Kak
A3bIKa JUIsl TOCTPOEHUS MAaTeMAaTHYECKUX MOJCICH, OMUCaHUs MPOLECCOB W
ABJICHUH pealbHOro Mupa. B 3amaum oOyueHHs anreOpe BXOAAT TaKXKe
JAJIbHEHIIEE PA3BUTHE  AJTOPUTMHUYECKOTO  MBIILIEHUS, HEOOXOOUMOro, B
YACTHOCTH, JJs OCBOEHMS Kypca WH(OPMATUKHA, M OBJIAJCHUE HABbIKAMU
JEeTyKTUBHBIX paccyxacHuid. [IpeoOpa3oBanne CUMBOIBHBIX (POPM CIOCOOCTBYET
PA3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MATEMATUYECKOMY TBOPYECTRY.

Conepsxanue QyHKIMOHAIBHO-TPAPUUYECCKON JTMHUKM HALEIEHO HA MOy YCHUE
0Oy4YaroIMMUCS 3HAHUH O (PYHKIUIX KaK BaKHCHUIICH MaTEeMaTUYECKON MOJEIH
JUTS OTIMCAHUSI U UCCIIEAOBAHUS Pa3HOOOPA3HbIX MPOLIECCOB U SIBJICHUI B MPUPOJE
u olwmecTBe. M3ydueHne marepuasia CoCOOCTBYET PA3BUTHIO Yy OOYyYArOLIMXCS
YMEHMSI UCMOJIb30BaTh PA3JIMUHBIE BEIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMATHKH —
CIIOBECHBIC, CHUMBOJIMYECKUE, TpaMuyeCcKre, BHOCUT BKIaA B (POPMHpPOBAHHE
NPEJICTABICHUNA O POJIM MAaTEMATHKK B PA3BUTUW LIUBUIIM3ALMHN U KYJIbTYPBI.

CornacHo yueOHOMY MjaHy B 7-9 kjaccax u3ydaeTcss Y4YeOHBIH Kype
«AnreOpa», KOTOPBIA BKIIFOYAET CICAYIOIIME OCHOBHBIC Pa3fciibl COACPKAHUS:
«Uucna W BBIYUCICHUS», «ANNeOpPaMYECKUE BBIPAKECHHUS», «YPABHECHUS U
HEPABEHCTBA», « DYHKIIUNY.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiacce
— 102 gaca (3 vaca B Henento), B 8 kimacce — 102 vaca (3 waca 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 (POpPMBI 3amuch
apobeit k aApyrod. [loHATHE panMOHAIBHOTO YHCJA, 3aluch, CPaBHEHUE,
YIOPSAOYMBAHUE  PALMOHAIBHBIX  uucell.  ApudMeTrnueckue JeiCTBUS €
panuoHaNbHBIMU YKCIIaMU. PelieHne 3a1a4d U3 peajbHON MPAKTUKU HA Y4acTH, Ha
poou.

CreneHb € HaTypalbHBIM [OKA3aTeNeM: OMPEACIICHUE, NPeoOpa3oBaHuE
BBIPAKEHUI HA OCHOBE OMPEACIEHHS, 3anuch OoNbKX uncel. [[poueHTsl, 3anucek
OPOLEHTOB B BUAC ApoOHM W ApoOM B BHIE MPOLEHTOB. TpHU OCHOBHBIE 337a4M Ha
IPOLICHTHI, PELIEHUE 3a0a4 U3 PEATbHON NPAKTHKY.

[IpuMeHeHe TPU3HAKOB  JACIMMOCTH, Pa3JIOKEHHWE Ha  MHOYKHUTENH
HATypPaJIbHBIX YUCEIL

PeanpHble  3aBUCMMOCTH, B TOM 4YHCIE TmpsMas ©  oOparHas
PONOPLHOHAIBHOCTH.

Anredpanvyeckue BbIPpAKEHHS

IlepeMeHHBIE, YMCITOBOE 3HAYECHUE BBIPAKEHUSA C IEPEMEHHOMN. JloMyCTUMBIE
3HAYECHUS NEpeMEHHBIX. [IpencraBnenme 3aBUCUMOCTH MEXKIY BEJIMYAHAME B BHJIE
(dopmynel. Beruncnenust no gopmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOKJIECTBEHHO PAaBHBIC BBIPAKEHUS, TMpaBWiaa NOpeoOpa3oBaHUsT CYMM U
NPOU3BEICHUH, MPABUIIA PACKPBITHS CKOOOK ¥ PUBEICHUS MOJOOHBIX ClIaracMbIX.

CBOJiCTBA CTENEHM C HATYPAJIBHBIM TTOKA3aATEIIEM.

OpHounensl U MHOTOUYIEHBI. CTeneHbh MHOrouwieHa. CloKEHHE, BBIYUTAHUE,
VMHOKEHHE MHOTOWIEHOB. MDOpMyJiBl COKPAIEHHOINO YMHOXKEHHS. KBaapar
CyMMbI M KBaApar pa3sHocTH. DopMyna pasHOCTH KBaaparoB. PasznoskeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEHHE, KOPEHb YPaBHEHUS, MpaBuia MpeoOpa3oBaHUs YPaBHEHMS,
PABHOCUJILHOCTh YPaBHECHUI.

JluHeliHOEe ypaBHEHHE € OOHON NEPEMEHHOW, YMCIIO KOPHEH JIMHEWHOIO
VPABHEHUS, PELICHUE JIMHEWHBIX ypaBHEHU. COCTABJICHHME YPAaBHEHUHN 110
VCIIOBHIO 3aJa4i. Penenne TeKCTOBBIX 3a1a4 ¢ TOMOLLBIO YPABHEHHA.

JluHelHOE ypaBHEHHE ¢ ABYMS NMEPEMEHHBIMU M €ro rpaduk. Cucrema 1ByX
JIMHEWHBIX YPaBHEHHWA C IBYyMs MEPEMEHHBIMU. PellleHue cucreM ypaBHEHU
crocoO0OM TMOACTAaHOBKH. [IpuMephl pemieHHsl TEKCTOBBIX 3a4a4 € MOMOIIBO
CHUCTEM YPaBHEHUH.

DOyHKIUU









[ToHsATME 4YMCIIOBOM MOCIEAOBATENLHOCTH. 3aJaHUE MOCIEAOBATEIILHOCTH
PEKYPPEHTHOM (opMyIioi u HOpMyJIOi #-ro 4wieHa.

ApudmeTrueckas U reoMeTpuueckas nporpeccur. DopMysibl #-ro 4jaeHa
apu(PMETUUYECKON U TEOMETPHUECKON MPOrPECCHIA, CYMMBI TIEPBBIX #1 YJIEHOB.

H3o0parkeHne YICHOB apu(PMETHUYECCKOW M TE€OMETPUUYECKOH MPOTrPECCHid
TOYKAMHU HA KOOPAMHATHOW IUIOCKOCTH. JIMHEMHBIN U OKCIIOHEHIUAIBHBIN POCT.
Cno>KHBIE TPOLIEHTHI.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA TTPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATDBI

JINYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MPOrpaMMmbl y4eOHOro Kypca
«Anredpa» XapakTepU3YyIOTCA:

1) narpuoTH4eckoe BOCIUTAHHE:

[IPOSIBJICHUEM HMHTEPECA K TMPOIUIOMY M HACTOAIIEMY POCCHUCKON
MAaTE€MAaTUKH, LUEHHOCTHBIM  OTHOLIEHWEM K  JOCTHXKCHMSM  POCCUICKHX
MaTeMaTHKOB M POCCHICKON MaTeMaTHYECKON IIKOJBI, K HCIIOJB30BAHUIO J3THX
JOCTUKEHHIA B IPYTUX HAYKaX M MPUKIAAHbIX chepax;

2) rpakaIaHCKOe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO O0S3aHHOCTEH IpaKAAHWHA U PEAIM3ALMH €r0
npaB, NOPEACTABICHHEM O MAaT€MaTHYeCKMX OCHOBAaX (PYHKIIMOHWPOBAHUS
PA3IAYHBIX CTPYKTYP, SBJICHMIA, MPOLEAYP T'PAKIAHCKOTO 00IIECTBa (HAMPUMED,
BBIOODBI, OMPOCHI ), TOTOBHOCTHIO K OOCYKACHUIO 3THUYECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JOCT)KCHUM HAYKH, OCO3HAHMEM BAaYKHOCTH
MOPATbHO-3THYECKUX MMPUHLMUIIOB B AEATENBHOCTH YUEHOTO,

3) Tpya0BO€ BOCIIUTAHHUE:

VCTAHOBKOM HAa AaKTMBHOE Yy4YaCcTUE B PCIICHUM NPAKTHYECCKUX 3a4a4
MAaTEMAaTUYECKON HANPABICHHOCTH, OCO3HAHMEM BAKHOCTHM MATEMAaTH4ECKOrO
00pa3oBaHMsl HAa MPOTSHKCHWM BCEH SKM3HM JUIS YCMEIIHOW MPO(ecCHOHATBbHOM
JEATEIbHOCTA W PA3BUTHEM HEOOXOIUMBIX YMEHHMA, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM WHANBUAYAIBHON TPACKTOPUM 00pa30BaHUs U 5KU3HEHHBIX IJTAHOB C
YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) scTeTn4ecKoe BOCTINTAHHE:

CHOCOOHOCTBKD K 3MOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHIO
MaTEMaTHUYECKAX OOBEKTOB, 3a/a4, PEUICHMIA, PACCYXICHWH, YMEHUIO BHIETh
MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) neHHOCTH HAYYHOI'O O3HAHMS:

OpPUEHTAUMEH B JEATEIBHOCTM HA COBPEMEHHYID CHCTEMY HAYYHBIX
NPEICTABICHANH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS YEJIOBEKA, TPUPOJIBI U
oOuiecTBa, MOHUMAHUEM MATEMATHYECKONH HAyKM Kak c(depbl YEIOBEUECKOM
JEATENBHOCTH, JTANOB €€ Pa3BUTHS M 3HAYMMOCTH JJIsl PA3BUTHS LIABUIA3ALMM,
OBJIAJICHUEM SI3bIKOM MATEMATHKM W MATEMATHYECKON KYJIBTYPOH Kak CPEACTBOM
MO3HAHWS MHPA, OBJIAJECHUEM MPOCTEHIIMMHA HABBIKAMHU MCCIEN0BATENBCKON
NEATENBHOCTH,

6) ¢usnyeckoe BocnMUTaHHE, (POPMHPOBAHHE KYJBTYPHI 3A0POBbS H
3MOLMOHAJIBHOIO 0J1arONOyYHust:



TOTOBHOCTBIO TPUMEHSTh MAaTEMAaTUUYCCKUE 3HAHHWS B MHTEPECAX CBOETO
3JI0POBBS, BEACHUS  3J0pOBOr0  o0pa3a JKM3HU  (3JI0pOBOE  IUTAHMUE,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjisgpHas Quanyeckas
AKTUBHOCTH), C(OPMUPOBAHHOCTHED HAaBBIKA PE(PIEKCHM, NPU3HAHUEM CBOETO
PaBa Ha OIMOKY M TAKOTO K€ MpaBa APYroro YeJIOBEKa,

7) 3K0JI0rHYecKOe BOCTIUTAHHE:

OpUEHTALIMEH HA MPUMEHEHUE MATEMAaTUUYCCKUX 3HAHWUN U PEIICHUS 3aaa4
B 00JIaCTM COXPAHHOCTH OKPYXAroUIed Cpeabl, MIaHUPOBAHHUS MOCTYNKOB M
OLICHKH WX BO3MOXHBIX TOCJICICTBUH s OKPYXKAMOWIEH CPEeabl, OCO3HAHUEM
r100AIBHOTO XapakTepa 3KOJOTMYECKUX TPOOJIEM U MyTER X PEIIECHUS,

8) aganTanusi K U3MEHAIMMCH YCJIOBHSAM COLUAIBHOW W NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€Pe3 MPAKTUUYECKYIO NEATENIBHOCTh, B TOM YUCIIE
YMEHHE YUUTHCA y JPYTHX JIFOACH, MpUOOpeTarb B COBMECTHOW ACATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKK W KOMIIETEHIIMH U3 ONbITA APYTUX;

HEOOXOOUMOCTBIO B (POPMUPOBAHWMM HOBBIX 3HAHWWA, B TOM YHCIIE
(opMyUPOBATh UIEH, IOHSATHUS, TUIOTE3BI 00 0OBEKTAX U SBICHUSAX, B TOM YUCIIE
paHee HEW3BECTHBIX, OCO3HABATh JACPUIMATHI COOCTBEHHBIX 3HAHWA U
KOMIETEHTHOCTEH, TUTAHUPOBATh CBOE PA3BUTHE,

CHOCOOHOCTBK) ~ OCO3HABaTh  CTPECCOBYKD  CHTYAllMK), BOCHPUHHAMATH
CTPECCOBYK) CHUTYALIMIO KakK BBI30B, TPEOYIOIIMIA KOHTPMEP, KOPPEKTHPOBATh
NPUHAMACMbIE PEIICHUST W ACHCTBHS, (POPMYJIMPOBATh M OLICHUBATh PHUCKH W
NOCNEACTBHS, POPMHUPOBATH OMBIT.

METAINIPEJMETHBIE PE3YJ/IbTATHI
Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUS
ba3osble Jornyeckue aeiicrus:

e BBISBJIATh U XaPaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH MATEMATUYECKIX
OOBEKTOB, TMOHATHI, OTHOLIEHWH MEXAY MOHATHIMH, (OPMYIMPOBATH
OMpEACTICHUS]  TMOHSTHN, YCTAaHABJIMBATH CYIICCTBEHHBI  MPU3HAK
KIacCU(pUKaluy, OCHOBAHMS i OOOOIICHHS W CPABHEHWS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATH, (POPMYIUPOBATH W  NPeoOpPa30OBbIBATH  CYKICHUS:
YTBEPAUTENbHBIE W OTPHULATEIBHBIE, €AMHUYHBIC, YaCTHBIC W OOIIME,
YCIIOBHBIC,

e BBISBIATH  MATEMATH4YECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M W
npoTUBOpeurss B (aKTax, MAAHHBIX, HAOIIOACHUAX W YTBEP)KICHUSX,
npemiaratb  KpUTEpUW A BBISIBJICHHS ~ 3aKOHOMEPHOCTEH W
[IPOTHBOPEYHIA;



JIeNIaTh BBIBOJABI C HKCIOJIb30BAHUEM 3aKOHOB JIOTWKH, ACIYKTHUBHBIX W
WHAYKTUBHBIX YMO3AKIOYCHHAH, YMO3AKIFOUEHUH TI0 aHAJIOTHN,

pa3dupaThe 10KA3aTENbCTBA MATEMATHUECKAX YTBEPKIACHHUMA (TIPSIMBIE U OT
OPOTUBHOIO), MPOBOJUTH CAMOCTOSITENIBHO HECIIOKHBIE JOKA3aTENIbCTBA
MaTeMaTHYECKUX (PAKTOB, BBICTPaMBaTh AapryMEHTAUMIO, TMPUBOANTH
OPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,
BbIOMpaTh crnoco0 pemeHus y4eOHOM 3aaun (CPaBHUBATH HECKOJIBKO
BapUAHTOB peEUICHUs, BbHIOMpaTh HauOoJee MOAXOMAUIMA ¢ YUYETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBble ncciien0oBaTe/IbCKUe AeiiCTBHSA:

MCIOJb30BaTh BOMPOCH KAK MCCIEAOBATENBCKUIA MHCTPYMEHT MO3HAHWUS,
(opMyUPOBaTh BOMPOCHI, (PUKCUPYIOIIUE TPOTHBOPEUHE, MPOOIEMY,
CaMOCTOSITETIbHO YCTAHABIMBATH MCKOMOE W JaHHOE, (OPMUPOBATH
TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIUI0, MHCHHE,

OPOBOAWTH MO CaMOCTOSTENIBHO COCTABJIEHHOMY TUJIAHY HECIOMHBIN
OKCIEPUMEHT,  HEOOJBIIOE  MCCICAOBAHME MO  YCTAHOBJICHHIO
OCOOCHHOCTEH MaTeMaTUUYEeCKOTO0 OOBEKTa, 3aBUCHUMOCTCH OOBEKTOB
MEXTY COOOM;

CaMOCTOATEbHO (POPMYIMPOBATH 0OOOIIEHUS U BBIBOJBI MO Pe3yJibTaTaM
NPOBECAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLECHUBATh JTOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB H 0000IIEHWIA;

NPOTHO3APOBATh BO3MOYKHOE PA3BHTHE MPOLECCA, a TAKXKE BBIABUIATH
PEINOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCITOBUSIX.

Pabora ¢ nnpopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh M W30BITOUHOCTH WH(OPMALIMK, HAHHBIX,
HEOOXOMMBIX JJIsl PELICHMS 3a1a4H;

BbIOMpaTh, AHAJIM3UPOBATh, CUCTEMATU3MPOBATH M HMHTEPHPETUPOBATH
WH(OPMALMIO Pa3IMYHbIX BUAOB U (POPM PEICTABICHHUS,

BbIOMpaTh (OpMY TNPEACTABJICHUS WH(POPMALMM W WJUIKOCTPUPOBATH
pelacMble 3aJaud CXEMaMmu, auarpaMmamu, WHOW Tpadukoil W HX
KOMOHWHALIUSAMH,

OLICHWBATh HAAEKHOCTh WMH(OPMALMK TO KPUTEPUSM, MPEUIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATENBHO.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe IeHCTBHS:

BOCIPUHUMATL H  (OPMYJIMPOBaTh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU M LIETIIMU OOLICHHUSI, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCBMEHHBIX TEKCTAaX, AABATH MOSICHEHMS I10
X0y pPEIIEHUs 33141, KOMMEHTUPOBATE MOJYYEHHBIN PE3YJIBTAT,



e B X0JI€ OOCY>KIEHUS 3a]aBaTh BOMPOCHI N0 CYIIECTBY OOCYKIAEMON TEMBI,
npoOJIEMBI, pEIACMON 3a1a4M, BBICKA3bIBATh WJICH, HALICICHHBIC HA TMIOMCK
PELICHUS, COMOCTABIATh CBOM CYXKIACHHS C CYXKICHUSIMH JIPYTHX
YYACTHUKOB AUAIOra, OOHAPYKMBATh PA3JIMUME M CXOJCTBO MO3MIMNA, B
KOPPEKTHOH (opMe GOpMYyTUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHUS,

e TMPEACTABIATH  PE3yJIbTaThl  PEUICHHMs  33Ja4d,  OKCIICPUMEHTA,
UCCIICIOBAHMSI,  MPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (popmar
BBICTYIUICHHS ¢ YUETOM 3a/1a4 MPE3CHTAMU U OCOOCHHOCTEN ay IMTOPHH;

e MNOHMMATh W  WCHOJB30BAaTh  MPEUMYIIECTBA  KOMAHAHOM W
WHAMBUAYAIbHOM pPa0OThl MpW PEIICHUH YYEOHBIX MAaTEMATHYECKHX
3ajad4;

e MPHHHAMATH LEJTb COBMECTHON ACATENBHOCTH, TUIAHUPOBATH OPraHU3allio
COBMECTHOI paloThl, pacnpencnsaT BHAB PAdOT, IOrOBapUBATHCA,
00Cy>K/1aTh MPOLECC U Pe3ysbTar padoThl, 0000IAaTh MHEHUST HECKOJIBKIX
JIFOJICH;

e YYaCTBOBaTh B TIpynmoBeIX (opmax paboTel (00CYKaeHUs, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI W JPYTUE), BBIMOJHATH CBOK 4YacTb
padoTHl U KOOPAMHHUPOBATH CBOW ACHCTBHS C IPYTUMH YJI€HAMH KOMAH/IbI,
OLICHWBATh KA4Y€CTBO CBOETO BKJIAJA B OOIIMNA MPOAYKT MO KPUTEPHUSM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHUBEpPCAJbHbIC Y4eOHbIC AeiicTBHS
Camoopranusanusi:

e CaMOCTOSITENIBHO COCTABIIATH IMJIAH, aITOPUTM PELICHHS 3a1auyd (WA €ro
4acTh), BEIOMpATh CNOCO0 PEUICHHs C YYETOM HMMEKOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATH
BapHAaHTHI PEUICHHI ¢ YYETOM HOBOW MH(OpMaLUK.

CaMOKOHTPOJ/Ib, 3MOIIHOHAIbHBIH HHTE/LJIEKT:

e BJAQACTh CHOcOOAMHM CAMOMPOBEPKH, CAMOKOHTPOJISI —Mpouecca W
pe3yabpTaTa peICHNs MaTEMATHYECKOH 3a1a4u;

e TMPEABHIAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPH PEUICHUU
3a1a4i, BHOCHTH KOPPEKTUBBI B JACATEIBHOCTh HA OCHOBE HOBBIX
0OCTOATENBCTB, HAWIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEHH;

e OIICHMBAaTh COOTBETCTBUE PE3yJIbTaTa NEATEIBHOCTH MOCTABJICHHON LENH
U YCIIOBUSIM, OOBSCHATHh NPAYMHBI TOCTHKEHUS MJTH HEJOCTUKEHUS LIENH,
HAXOAWTh OIIMOKY, 1aBaTh OLICHKY TPHOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K xonny oOydenus B 7 kjaacce OOy4aromuiics TMOJYYUT CJICTYIOUIUE
MPEIMETHBIE PE3YJIBTATHI:



Yucaa v BBIYUCTCHUS

BBINONHATE, covyeTas yCTHBIE M MUCBMEHHBIC TPHEMBI, APUPMETHUCCKHE
JEUCTBHS C PAllMOHAIIBHBIMHU YHCITAMH.

HaxoauTe 3Ha4eHHs] YHCIOBBIX BBIPAKCHUN, MPUMEHITH Pa3HOOOpa3HbIC
crocoO0bl M MPUEMBI BBIYMCIICHUS 3HAYEHUI APOOHBIX BBIPAKCHHMA, COACPMKAIIAX
OOBIKHOBEHHBIE W JIECATUYHBIE TPOOH.

[Tepexoauth OT OIHOW (POPMBI 3aMUCH YUCEN K APYroi (mpeoOpa3oBhIBATH
JNECATHYHYIO JpoOb B OOBIKHOBEHHYH), OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTU B OECKOHECUHYIO ACCATUYHYIO TPOOB).

CpaBHMBATh M yIOPSAA0YMBATH PALMOHAIBHBIE YUCIIA.

OKpyrasTe yncna.

BBINOMHATE MPUKUAKY M OLECHKY PE3YyJIbTaTa BEIUACICHHIA, OUEHKY 3HAYCHUMN
YHUCJIOBBIX BBIPAKCHUH. BBIMONHATE ACHCTBHS CO CTENEHSMU C HATypPaIbHBIMU
NOKA3aTENSIMH.

[IpuMeHATh  NPU3HAKA  ACTUMOCTH,  PA30KEHWE HA  MHOXKUTENH
HATYPaJIbHBIX YHCETT.

Pemare NpakTUKO-OPUEHTHPOBAHHBIE 33Ja4d, CBS3AHHBIE C OTHOLICHHEM
BEJIMYMH, MPONMOPLUHOHAIBHOCTBIO BEJIMYMH, MPOLECHTAMH, WHTEPIPETUPOBATH
pE3yAbTaThl PEUICHUS 3a1a4 C YYETOM OTPAaHWYEHU, CBA3aHHBIX CO CBOWCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

Anredpanveckue BbIPpAKEHHUS

Hcnonb3oBarek anreOpanyecKkyrd TEPMUHOIOTHIO U CUMBOJIMKY, MPUMCEHSITh
€€ B MPoILIeCcCe OCBOCHUS YUEOHOr0 MaTepuraa.

HaxonuTte 3HaueHHs OyKBEHHBIX BBIPAKCHHNA MPU 3aJaHHBIX 3HAYEHUSX
NEPEMEHHBIX.

BemonHaTe  npeoOpa3oBaHust  LEJIOTO  BBIPQKECHUS B MHOTOYJICH
NPUBEICHUEM MOJOOHBIX CJIAracMbIX, PACKPBITHEM CKOOOK.

BBINONMHATE YMHOKEHWE OJHOYIEHA HAa MHOTOWIEH M MHOIOWICHAa Ha
MHOTOYJIEH, MPUMEHATH (POPMYJIBI KBaJpaTa CyMMBI U KBaIpara Pa3HOCTH.

OCylIeCTBIIATh Pa3l0KEHUE MHOTOWICHOB HA MHOXKHUTEIM € TOMOLIBIO
BBIHECCHHS 3a CKOOKM OOIIEr0 MHOJKWTENS, TPYNIUPOBKH  CIAracMbiX,
OPUMEHEHUS (POPMYIT COKPAIEHHOTO YMHOYKEHUSI.

[TpumensTh MpeoOpa3oBaHUs MHOTOUIEHOB JUISl PEIICHUS PA3IMYHBIX 33144
U3 MaTEMATHKKN, CMEXKHBIX MPEAMETOB, U3 PEATbHOM MPAKTUKH.

Hcnonb3oBark CBOMCTBA CTENEHENH C HATYpPaIbHBIMU IOKA3aTEIsAMU JUISA
npeoOpa3oBaHUsl BIPAKECHUH.

YpaBHeHHS U HEPABEHCTBA



Pewrare JMHEHHBIE ypaBHEHUsS C OJHOM IEPEMEHHOW, MPUMEHSs MpaBuia
nepexoaa OT UCXOJHOTO YPABHEHHMS K PABHOCWIIBHOMY eMy. [IpoBepsTh, sBiseTcs
JIM YACTIO KOPHEM YPABHEHUSI.

[TpuMeHsTh TpauUeCKUE METOIBI PU PELICHUU JTMHEHHBIX YPABHEHUH U UX
CUCTEM.

[TonOupare TpUMEpPHl MAp YWCEN, SBISIFOIIMXCA PELICHUEM JIMHEHHOTO
YPABHEHUS C ABYMS NIEPEMEHHBIMHU.

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

Pewmare crucTemMsl IByX JTMHEHHBIX YPABHEHUI C ABYMS MEPEMEHHBIMU, B TOM
YyHCIe TpaduyecKH.

CocTaBnsaTh W pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEHHBIX
VPAaBHEHUH TIO0 YCIOBUK 33[a4d, MWHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33/1a4M NOJIyYCHHBINA PE3YJIbTAT.

DOyHKIUU

H3o6paxkaTe HA KOOPAWHATHOW MPSAMON TOYKH, COOTBETCTBYIOLINE 3aJaHHBIM
KOOPAMHATAM, JIY4YH, OTPE3KU, MHTEPBAIIBL, 3aANMCHIBATH YACIOBBIE MPOMEXKYTKH HA
anreOpanveCcKoM S3bIKE.

OrmeyaTe B KOOPAMHATHOM TUIOCKOCTH TOYKM IO 33JaHHBIM KOOPAMHATaM,
CTPOUTH rpauky TMHEHHBIX QyHKIMA. CTpouTh rpaduk QyHKIMH y = [X|.

OnucelBaTh C MOMOUIbIO (PYHKIMA W3BECTHBIE 3aBUCHMOCTH MEXKIY
BEJIMYMHAMH. CKOPOCTb, BPEMS, PACCTOSHHE, LEHA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOJUTEIIBHOCTD, BPEMSI, 00BEM pabOTHI.

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

[TonnmMare rpaduyeckuii cnocod MPEACTABICHUS M aHal3a MHPOPMALWH,
W3BJIEKATh U MHTEPIPETUPOBATh HHPOPMALIMIO U3 TPaUKOB PEATBHBIX MPOLIECCOB
1 3aBUCHMOCTEMN.

K xonny oOydenus B 8 kjacce oOydyaromuiics MONyYUT CJICTYIOUIUE
MPEAMETHBIE PE3YJIBTATHI:

Yucna v BBIYUCTCHUS

Hcnonb30Bare HAYaIbHBIE MPEACTABICHHUS O MHOXECTBE ICHCTBUTEIBHBIX
YHCEJT ISl CPABHEHUS, OKPYIJICHHS W BBIYMCIICHUH, N300PaKaTh NCHCTBUTENBHBIE
YHCJla TOYKaMA Ha KOOPAUHATHON IIPSIMOM.

[TpuMeHsIT TOHATHE apU(PMETHYECKOTO KBAAPATHOTO KOPHS, HAXOAWTh
KBAJIPaTHBIE KOPHH, KCIOJIB3YS MPU HEOOXOIMMOCTH KAJbKYJISITOP, BBINOJIHATH
npeoOpa3oBaHusl BBIPAKCHUH, COACP)KAUIMX KBAAPATHBIC KOPHHW, WCHOJB3Ys
CBOMCTBA KOPHEH.



Hcnonb3oBare 3amucu OONBIIMX W MAIBIX YUCEN ¢ MOMOINBIO JECATHYHBIX
npobeit u creneneid uucna 10.

Anredpanvyeckue BbIPpAKEHHS

[IpUMEHATh TOHATHE CTENEHW C LEIbIM  [OKA3aTeNIEM, BBIMOJIHATH
npeoOpa3OBaHUs BEIPAKEHU, COACPKAIMX CTENEHH C LENBIM TOKA3aTeNIEM.

BBINOMHATE TOXKAECTBEHHBIE MPEOOPA30BAHUS PALMOHATIBHBIX BBIPAKECHUIA
HA OCHOBE MPABUJI JICHCTBUI HAl MHOTOYICHAMH U alreOpandecKuMu Ipo0sMu.

PacknmaapiBaTh KBaApaTHbIA TPEXUIEH HA MHOKUTEIH.

[TpumeHsTh MpeoOpa3oBaHUs BEIPAKEHUHN A/l PEIICHUS PA3JIMYHbIX 33134 U3
MaTEMATHKH, CMEXKHBIX MPEAMETOB, U3 PEATIbHON MPAKTHKH.

YpaBHeHHS U HEPABEHCTBA

Pemare nuHeElHBIE, KBAAPAaTHBIC YPABHECHUS W PALMOHAIBHBIE YPABHEHMS,
CBOJSALIMECS K HUM, CUCTEMBI JIBYX YPABHEHUI C IBYMsI IEPEMEHHBIMH.

[IpoBOoaUTE MpOCTENIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHWI, B
TOM YHCJIE C TPUMEHEHUEM IpadMiYeCKUX MPEACTABICHUH (yCTaHABIMBATh, AMEET
JM YPABHEHUE WM CUCTEMA YPABHCHWH PEUICHHS, €CIIM UMEET, TO CKOJIBKO, W
poyee).

[TepexoauTh OT CIIOBECHOH (DOPMYJMPOBKK 3adaud K €€ alreOpanyeckon
MOJEIM C TIOMOLIBKD COCTABJICHHS YPAaBHCHHsS WM CHUCTEMBI YPaBHEHWH,
WHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 331a4H MOJIYYCHHBIN pE3yJIbTar.

[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUISl CPABHEHMS, OLICHKH,
pelIaTh JIMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHON W MX CHUCTEMBI, 1aBaTh
rpa@uyecKyr0 WIUIIOCTPALMIO MHOXKECTBA PELICHUA HEPABEHCTBA, CUCTEMBI
HEPABEHCTB.

DOyHKIUU

[ToHrMaTe W KCMOJB30BATh (PYHKIHOHAIBHBIC MOHATHS M S3bIK (TCPMUHBIL,
CUMBOJIMYECKME OO03HAUYCHHMsI), ONMPEICNITh 3HAYeHHE (YHKIUM MO 3HAYCHUIO
apryMeHTa, ONpeacsaTh CBOHCTBA (PYHKIMU MO €€ rpaduKy.

CtpouTs rpaduKy JIEMEHTAPHBIX PYHKIMI BUOA:

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

K xonny oOydenus B 9 kjacce oOydaromuiics MOJMYYUT CIICAYIOLIUE
OPEIMETHBIE PE3YIIbTATHI:

Yucna v BBIYUCTCHUS

CpaBHMBATh M yHIOPSAA0UYMBATH PALMOHAILHBIE U UPPALMOHATIBHBIC YHCIIA.

BreimonHATe apudmeTrueckue EHCTBUS € PAUMOHAIBHBIMM  YHCIAMH,
coueTass YCTHbIE M TUCbMEHHBIC MPUEMBI, BBINOJHATH BBIYKACIECHHS C
WUPPALMOHATIbHBIMA YHCIIAMH.



HaxomuTh 3HayeHUs CTeNeHEW C LENBIMA  MOKa3aTelasiMA W KOPHEW,
BBIYUCIIATH 3HAYEHUS YUCITOBBIX BEIPAKEHHIA.

OKpyrisTe JEHCTBUTENIBHBIE YHUCIA, BBINOJHATE MPUKHIKY peE3yabTara
BBIYMCJICHU I, OLICHKY YHCJIOBBIX BBIPAKEHHUIA.

YpaBHeHHS U HEPABEHCTBA

Pewrare JMHEHHBIE W KBaJApaTHBIE YPaBHEHUS, VPaBHEHUs, CBOAALLMECS K
HUM, POCTEHIINE TPOOHO-PALIMOHAIBHBIE YPABHECHHSI.

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

Pemate TEekCTOBBIE 3amauu  aJreOpauyeckKuM CHocoOOM ¢ MOMOUIBIO
COCTABJIEHUs YPABHEHUS U CUCTEMBI IBYX YPABHEHUN C IBYMS IIEPEMEHHBIMH.

[IpoBoauTHE MpOCTENIINE UCCIIENOBAHUS YPABHEHUN M CUCTEM YPAaBHEHWI, B
TOM YHCJIE C TPUMEHEHUEM IpadMUYeCKUX MPEACTABICHUH (yCTaHABIMBATh, UIMEET
JM YpaBHEHUE WIM CHCTEMA YPABHEHUN PEIICHUS, €CJIM UMEET, TO CKOJIBKO, W
poyee).

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

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

Hcnonb30Barhk HEpaBEHCTBA PU PELIEHUH PA3JIMYHBIX 3a1a4.

DOyHKIUU

Pacno3znaBate (yHKIMM W3y4EeHHBIX BHIOB. [loKa3biBaTh CXEMaTHYECKH

PACIONIOKEHNE HA KOOPAMHATHOW TUIOCKOCTH rpadukoB QyHKIMH Buaa: y = kx, y
—hkx + b y=kix,y=ax2 + bx + ¢,y =x3,y =X, y = |x|, B 3aBUCHMOCTH OT
3HAYEHUI KO3 PULIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

CtpouTh M HM300pakaTh CXEMATUUYECKH TpaQUKM KBaIpPaTHYHBIX (PyHKUIWH,
OIKCHIBATh CBOMCTBA KBAIPATHUHBIX (DYHKIMI 1O MX rpadukam.

Pacno3HaBath kBajpaTHuHyr (QyHKIWIO 1O (HOpMyIie, MPUBOINTE TPUMEPHI
KBaJIPaTHUHBIX (PYHKIMI U3 peanbHOMN KU3HU, PU3NKU, TEOMETPUH.

YucioBblie NOCIEA0BATEILHOCTH H POrPecCUH

Pacno3HaBath apu(PMETHUYECKYI0O W TEOMETPHUYECKYHO MPOTPECCHM  MPH
Pa3HbIX COCo0aX 3aaHusl.

BBINONMHATE  BBIYMCIAEHUS C€  HWCHOJB30BaHWEM (POpMyNn n-ro 4jaeHa
apu(PMETUUYECKON U TEOMETPHUECKON MPOTrPECCHIA, CYMMBI TIEPBBIX N YJIEHOB.

H3o6paxkaTe YjeHBI TOCIEAOBATEIBHOCTH TOYKAMM Ha KOOPAMHATHOM
TUTOCKOCTH.



Pemath 3amaum, CBsS3aHHBIC C YMCIIOBBIMH IMOCIEAOBATEIBHOCTAMHU, B TOM
YKCIIe 3a7a4M M3 PEaNbHOM JKU3HM (C MCTOJIb30BAHUEM KaJbKyJATOPa, [MU(PPOBBIX
TEXHOJIOTHIA).
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