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HHOACHUTEJIBHASA 3AIIMCKA

AnreOpa SBIAETCS OJHUM W3 OIMOPHBIX KYpPCOB OCHOBHOIO OOIIEro
00pa3oBaHuA: OHA 00ECNEUYMBACT U3YUEHUE APYTUX AUCHUILINH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAHWTAPHOTO IMKIIOB, €& OCBOCHHE HEOOXOAMMO IS
MPOIOJKEHUS 00Pa30BaHUA U B MOBCCTHEBHON XM3HU. PazsuTue y oOydarommxcs
HAyYHBIX TPEACTABICHUN O TMPOUCXOXKACHUM W CYIIHOCTH ajreOpanvecKux
a0CcTpakuuii, crnocode OTPAXKEHUST MATEMATUUECKON HAYKOH SIBJICHUH W MPOILIECCOB
B TIPUPOJEC W OOIIECTBE, POJM MATEMAaTHUYECCKOTO MOJCIMPOBAHUA B HAYYHOM
MO3HAHWW U B TMPAKTHUKE CITOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PECHUS
¥ KaueCTB MBIIIICHUS, HEOOXOMUMBIX I aJanTallii B COBPEMEHHOM ITU(POBOM
oOiiectBe. M3yueHue anreOpbl 0OECMEUMBAET PA3BUTHE YMEHUA HAOMIOAATh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTyMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHUS ¥ BBIBOJBI,
dbopmynmupoBath yrBepkacHUA. OCBOCHHE Kypca anreOpsl o0ecIeunBacT Pa3BUTHE
JIOTUYECKOTO MBITIUICHAS OOYyYaroONUXCsi: OHW HMCTHOJB3YIOT JACAYKTUBHBIE W
WHIYKTUBHBIE PACCYKIACHUS, 0000ICHNE U KOHKPETU3AIMIO, a0CTparupoBaHue 1
anajioruto.  OOydenue  anreOpe  mpeamosara€T  3HAYMTENbHBIM  00BEM
CaMOCTOATEILHON  JACATEILHOCTH  O0YYaIONIUXCs, TOTOMY CaMOCTOSATEIHHOE
pEIICHHE 33724 SBJISICTCS pean3annei IeATeIbHOCTHOTO IPUHITUIIA OOYUCHHUS.

B ctpykType nporpamMmmel yaeOHOTo Kypca « Anredpa» Ajis OCHOBHOTO OOIIETo
o0pa3oBaHWg OCHOBHOE MECTO 3aHMMAIOT COJEPKATECIHHO-METOAMUECKHUE JTHHUH:
«Uncma w  BRIUMCIACHUS», «ANTeOpandeckue BBIPAXKCHUS», «YPAaBHCHHS U
HepaBeHCTBa», «Dynkmmmy. Kaxkmas w3 3THX COAEpKaTEIbHO-METOAMUECKAX
JMHUI Pa3BUBACTCS HA MPOTSIKCHUH TPEX JIET U3YUEHUS Kypca, B3aUMOICHCTBYS €
JIPYTUMH €ro JUHUSAMH. B Xoae wusyueHus yueOHOro Kypca oOOydarolaMmcs
MPUXOAUTCS JIOTHUYECKH PACCYy’KIaTh, MCIIOIB30BATh TEOPETHKO-MHOKECTBCHHBIN
a3blK. B CBSI3WM ¢ 3TMM B mporpaMmy YueOHOro Kypca «Anredpa» BKJIHOUYEHBI
HEKOTOPHIE OCHOBBI JIOTHKH, MPEACTABIICHHBIE BO BCEX OCHOBHBIX pa3ieiiax
MaTeMaTHYECKOro 00pa30BaHKA M CMOCOOCTBYIOIIME OBJIAJCHUIO O00YyYaIOIIUMHUCS
OCHOB  YHHWBEPCAJIBHOTO  MareMaThdeckoro s3bika. CoaepkarenmbsHON |
CTPYKTYPHOH OCOOEHHOCTBIO YyueOHOro Kypca «Anredpa» sBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanve nuHUM «UWcia W BBIUUCICHUS» CIYXKUT OCHOBOH JUid
JTATBHEHUINIETO M3YyUEHUS MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyYAIOIIMXCS
JIOTHYECKOTO MBINIICHUS, (POPMHAPOBAHUIO YMEHHUS TTOJIb30BATHCA aJlTOPUTMAMH, a
TaK)Ke MPUOOPETCHUIO MMPAKTUUECKUX HABBIKOB, HEOOXOMUMBIX ISl TIOBCETHEBHOM
KU3HU. PazBuTHE MOHATHSA O YMCJIE HA YPOBHE OCHOBHOIO 0011ero oOpa3oBaHUs



CBA3aHO C pAIMOHAJIBHBIMA W HPPAIMOHAIBHBIMHA YHCIaMu, (HOPMUPOBAHHEM
MPEICTABIICHAN O ICHCTBUTEIILHOM YHUCIIE. 3aBEPIICHNE OCBOSHUS YACTOBOM JIMHAH
OTHECEHO K Cpe/IHEMY 00IeMy 00pa30BaHHIO.

ConeprkaHue IByX ajareOpanyecKux JUHUN — « AIreOpandecKue BhIpaKCHUA»
U «YpaBHCHHUS W HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHMIO y OOYUAIOIMIHAXCS
MaTEeMaTHIeCKOTO armapaTta, HEOOXOJAMMOTO I PEIICHUS 3a1ad MaTeMaTHKH,
CMEXHBIX MIPEMETOB U IPAKTHKO-OPUEHTHPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO
o01ero oOpazoBaHus yueOHbIH MaTepuall TPYNIUPYETCA BOKPYT PAlMOHATBHBIX
BEIpaOKCHUH. AnreOpa MEMOHCTPHPYET 3HAYCHWE MATEMAaTHKU KakK s3bIKA IS
MOCTPOCHUSI MAaTEMAaTHYECKUX MOJEICH, ONMWCAaHUA TPOIECCOB U SBIICHHUM
peanbHOTO MUpa. B 3a1aum o0yuenuns anredpe BXOIAT TaKKe NATHHEHINISE Pa3BUTHE
ANTOPUTMHUYECKOTO MBITTUICHHSI, HEOOXOAMMOTO0, B YaCTHOCTH, JIJIT OCBOCHHUS Kypca
uHDOpPMATUKKA, ¥  OBJAQJACHWEC HaBBHIKAMH  JCAYKTHBHBIX  PACCYKICHUH.
[IpeoOpazoBanre CUMBOIBHBIX (OPM CIIOCOOCTBYET PA3BHTHIO BOOOPaKCHHS,
COCOOHOCTEH K MAaTEMAaTHUECKOMY TBOPUECTBY.

Conepsxanve GyHKITMOHATBHO-TPpaPUUECKON THHUK HAIECICHO HA TIOTYUCHHE
oOydJaromMMHCS 3HAHUH O (QYHKIMAX KaK BKHEHUIICH MaTEMaTHYECKON MOJEH
JUTSI OTTUCAHUS ¥ UCCIISIOBAHMS PA3HOOOPA3HBIX MPOTIECCOB U ABJICHUN B IPUPOJIC U
obmiecTBe. M3yueHre marepuala cnmocoOCTBYET PA3BUTHIO Y 00YUAIOIIUXCA YMEHUS
WCIIOJTB30BATh PA3JIMUHBIC BHIPA3UTENIBHBIC CPEACTBA S3bIKA MATEMaTHKH —
CIIOBECHBIE, CHMBOJIMUCCKHE, Tpaduueckue, BHOCUT BKIAJ B (opmMupoBanme
MPEJICTABIICHAN O POJIM MATEMATHKH B PA3BUTHN ITUBWIIN3AINHN U KYJIBTYPHI.

CornacHo yueOHOMY TmiaHy B 7-9 kjnaccax wusywaercss yueOHbIH Kypce
«Anrebpa», KOTOPBIM BKIIOUACT CIIECAYIONAE OCHOBHBIC Pa3/eibl COACPKAHUSA:
«Uncma ®  BRIUMCICHUS», «ANTEOpandecKne BBIPAXKCHUS», «YPaBHEHUA W
HEPABEHCTBAY», «DyHKIIAW.

Ha uzydenue yuebHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 Kiacce —
102 gaca (3 gaca B Henemo), B 8 kiacce — 102 yaca (3 gyaca B Heaenmo), B 9 knacce
— 102 vaca (3 yaca B HeZeINO).



COOAEP>XAHNE OBYUEHUA
9 K/TACC

Uncna n BblUMNCNeHUS

PaunoHa/IbHble Yncna, MppauvoHaibHbIE YMCNA, KOHEYHble N BeCKOHEYHbIe
[ecATUYHbIe Apo6u. MHOXECTBO AeNCTBUTENbHbIX YMCeN, AeNCTBUTE/bHbIE YMCa
KaK OecKOHeYHble [eCATUYHble [Apobu. B3auMHO OfHO3HA4YHOE COOTBETCTBUE
MeXY MHOXXECTBOM AeCTBUTE/bHbIX YNCEN N KOOPAUHATHON MPAMON.

CpaBHeHVe  [eWCTBMTENbHbIX  uucen, apuMeTUYeckme  OeACTBUA €
[EeNCTBUTE/IbHBIMU YMCIaMU.

Pa3mepbl O0OBLEKTOB OKPYXalOLWEro Mupa, A/ IMTeNbHOCTb MPOLECCOB B
OKpY>KaroLLem Mupe.

MpnbnnXEHHOE 3HaYeHVe BEIMUMHbI, TOYHOCTb NPUOAKeHNA. OKpyrieHne
yuncen. MNMpuknaka v oUeHKa pe3yibTaToB BbIUUC/IEHWIA.

YpaBHeHUA N HepaBeHCTBA

JNnHeintHoe ypaBHeHMe. PelleHre ypaBHeHWIA, CBOAALLMXCA K IMHENHBIM.

KBagpaTHOoe ypaBHeHVe. PelleHVe ypaBHEHWI, CBOAALUMXCA K KBafpaTHbIM.
BuksagpaTHoe ypaBHeHMe. MpuMepbl pelleHns YpaBHEHUIA TPeTbe U YeTBEPTOW
CTereHel pasfioXKeHNeM Ha MHOXXUTESN,

PelleHre [ApOOHO-paUMOHaNIbHBIX YpPaBHEHWA. PelleHne TeKCTOBbIX 3afad
asirebpanyeckmm MeToLOM.

YpaBHeHWe C ABYMSI MEPeMEeHHbIMU U ero rpaguk. PelleHWe cuctem AByX
JMHENHbIX YPaBHEHWIA C ABYMSA MepPeMeHHbIMU. PeLleHre CUCTEM [BYX YPaBHEHW,
OAHO M3 KOTOPbIX JIMHEHOe, a [Apyroe - BTOPOM CTeneHW. [ paduyeckas
MHTeprpeTauma CUCTEMbI YPaBHEHWIA C ABYMSA MepeMeHHbIMM.

PelLieHNe TEKCTOBbIX 3afay a/irebpanyeckmm crocobom.

Yncnosble HepaBeHCTBA 1 UX CBOWCTBA.

PelleHVe NIMHENRHbIX HepaBeHCTB C OAHOW MepemMeHHOW. PelleHMe cucTeM
JMHENHbIX HepaBeHCTB C OAHON nepemMeHHOW. KBagpaTHble HepaBeHCTBa.
["patyeckad wHTeprpeTaumMs HepPaBeHCTB W CWUCTEM HEPaBeHCTB C [ABYMA
NepemMeHHbIMU,

PYHKLUNU

KBagpatnyHaa (yHKums, eé rpadmk u ceoictea. [Mapabona, KoopAauHathbl
BePLUMHbI Napabosibl, 0OCb CUMMETPUN Mapabosbl.

Mpagmkn QyHKUmn: y = kx, y = kx + b, y =k/IX, y =x3, y = VWX y = |4 , N nx
CBOWCTBA.

Uwncnosble nocnegoBaTesisHOCTM U MPOrpeccum



[loHATHE YMCITOBON MOCHEAOBATENBHOCTH. 3aJaHUE TMOCIEA0BATEIbHOCTH
peKyppeHTHO# hopMynon 1 HopmyIIoii n-To YIIeHa.

Apudmernueckas U reoMerpuueckas mporpeccun. Dopmynibl 7-TO UIICHA
apu(pMETHICCKON W TEOMETPUUECKON TTPOTPECCH, CYMMBI TIEPBBIX /1 UJICHOB.

HN3o0pakenre wWieHOB apu(pMETHUCCKOWM W TEOMETPHUUECKOW TPOTPECCHIA
TOYKAMU HA KOOPAWHATHON TJIOCKOCTH. JIMHEHWHBIN M 3KCIMOHCHIMAJIBHBIN POCT.
CroxHbI€ TPOLICHTHI.



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

JIMUHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE Ppe3yJbTaThl OCBOCHHMS MpPOrpaMMbl  ydeOHOro Kypca
«Anrebpay» XapakTepU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHUE:

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

2) rpa:kaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCTIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO O0S3aHHOCTEN I'pakIaHWHA U PEATM3alUU €r0
mpaB, TPEACTABICHUEM O MaTEeMAaTHUYECKUX OCHOBAaX (DYyHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYP, SABJICHUH, MPOIEAYP TPakIaHCKOTo 00mecTBa (HampumMep,
BBIOOPBI, OMPOCH), TOTOBHOCTHIO K OOCYKACHHUIO 3THIECKHUX MPOOJIEM, CBI3aHHBIX
C MPAKTHYECKAM MPUMEHCHUEM JOCTMIKCHUM HAyKH, OCO3HAHMEM BAXKHOCTH
MOPAJIbHO-3THYECKUX MPUHLIHANOB B ACATEIBHOCTH YUEHOTO,

3) TpyaoBoe BoCcIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE YYAaCTHE B PCIICHUM MPAKTUYECKUX 3a1ady
MAaTEMATHYECKOW HAMPABJICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMAaTHYECKOTO
o0pa3oBaHWA Ha TPOTSKCHUH BCEHW JKWM3HH IS YCIENTHOW MpodheCcCHOHATBHOM
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:

OpPHEHTALMEd B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX
MPEJCTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS UEJIOBEKA, TPUPOJBI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYeCKOW HAyKu Kak CQepbl YeI0BEUCCKOM
JNEATENBHOCTH, ATANOB €€ Pa3BUTUA M 3HAUMMOCTH JJIA PA3BUTHA LIUBWIN3ALUU,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKH M MAaTEMATHYECKOW KYJbTYPOH KaK CPEACTBOM
MMO3HAHUS MHPA, OBJAJCHHEM MPOCTCUIIMMH HABBIKAMH HWCCIIEA0BATEIBCKON
JNEATENIBHOCTH,



6) d¢usnueckoe BocnmuTaHue, (POPMHUPOBAHNE KYJIbTYPHI 3A0POBbSI U
IMOIMOHAJIHLHOTO (JIar oMoy IHsl:

TOTOBHOCTBIO TIPUMEHSATh MAaTEMATHUCCKHE 3HAHUA B HMHTEPECAX CBOETO
3MI0POBbS, BEICHHUA  3J0pOoBOr0  obOpa3a JKW3HM  (30POBOE  TIUTAHUE,
cOQIaHCHPOBAHHBIM PEXUM 3aHATAH W OTHAbIXa, peETyJsipHas (Qusndeckas
aKTUBHOCTB), C(POPMUPOBAHHOCTHIO HAaBBIKA peIIeKCHH, MPU3HAHUEM CBOETO MPaBa
Ha OIIMOKY M TAaKOTO K€ MpaBa APYroro 4eJioBeKa;

7) 7K0JIOTHYECKOe BOCITUTAHHE:

OpHEHTAIMEH HA MPUMEHCHHE MaTEeMaTHUECKIX 3HAHUH JUTsI PEIICHUS 33714 B
00J1aCTH COXPAHHOCTH OKPYKAIOMIEH CPEe/bl, MJIAHUPOBAHMS TIOCTYITKOB W OICHKH
UX BO3MOXHBIX MTOCJICACTBHH IS OKPYKAIOIMIEH Cpebl, 0OCO3HAHUEM TI100aIbHOTO
XapaKTepa SKOJOTHUECKAX TIPOOJIEM ¥ MyTEH WX PEIICHHS,

8) aganTanmusi K U3MEHSIOIINMCS YCJIOBHSAM COMHAJIBHON W TMPUPOTHOM
cpenbi:

TOTOBHOCTBIO K JACUCTBUSIM B YCJIOBHSAX HEOMPEACIEHHOCTH, TMOBBIMICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH UepPE3 MPAKTUICCKYIO ACATEIIBHOCTh, B TOM UHCIIE
YMEHUE YUYUTHCA y APYTHUX JIOACH, MpUOOpeTaTh B COBMECTHOHN ACATEIIbHOCTH
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 JASPUINATHI COOCTBEHHBIX 3HAHWUH W
KOMITETEHTHOCTEH, TNTAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTHIO  OCO3HABaTh  CTPECCOBYID  CHUTYaIlMIO, BOCIPUHUMATH
CTPECCOBYIO CHTYAITMI0 KaK BBI30B, TPEOYIOMUH KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMBIC PEMICHUS W ACUCTBUS, (OPMYIHMPOBATH W OICHWBATh PUCKH W
MOCJIC/ICTBUA, (POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHBIE YHUBEpPCAJbHbIE YYeOHbIE AeHCTBUSA

ba3oBble 1oruueckue AeicTBUSA:

e BBIABJIATHh U XapPaKTEPU30BaATh CYIIECTBEHHbIC MPU3HAKA MATEMATUUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXIY TOHATHAMH, (HOPMYIHPOBATH
OMpENC/ICHUs]  MOHATHH, YCTAaHABIMBATh  CYUIECTBEHHBI  MpPHU3HAK
Kjaccu(pukauu, OCHOBAaHWA a1 OOOONICHWS W CPABHEHUS, KPUTCPUU
MPOBOJAMMOTO aHAJIN3A;

e BOCIpPHUHUMATH, (opMymupoBaTh W  MPEOOPA30OBHIBATH  CYXACHUS:
YTBEPAUTEIbHBIE W OTPULIATEIIbHBIC, €IUHUYHBIC, YaCTHbIC W OOIIHE,
YCJIOBHBIE;



BBIABJISITh ~ MAaTEMATUUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npoTuBopeurss B (pakTax, AAHHBIX, HAOMIOJACHUSAX W YTBEPKIACHUSX,
npeyiaratb KpUTEPUH 17151 BBISIBJICHUA 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;
JeNaTh BBIBOJABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, NCIYKTUBHBIX W
WHYKTUBHBIX YMO3AKIIOUCHHUHN, YMO3AKITIOUCHUH M0 aHAJIOTUH;

pa3OupaTh MTOKa3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHUH (MPAMBIE B OT
MPOTUBHOTO), TMPOBOJNTH CaMOCTOATEIFHO HECJOKHBIE MOKA3aTelIbCTBA
MareMarndecknx (pakToOB, BBHICTPAWBATh aAPTYMEHTAIIMIO, TPUBOJWATH
MPUMEPBI U KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIC PACCYKICHUA,
BBHIOWPATh Crmocod pereHus ydeOHOW 3afaun (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIICHUA, BBHIOMpATh HaWOOJiee MNOAXOMAINIMM C YyUETOM
CaMOCTOATEILHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBbie ucciienoBaTe/IbCKHe AeiCTBHSA:

MCIOJIb30BaTh BOMPOCHI KaK WCCIIEA0BATEILCKAN WHCTPYMEHT TTO3HAHMS,
dbopMynupoBaTh BOTPOCH], (UKCHPYIONIAE TMPOTHBOPEUHE, TPOOIEMYy,
CaMOCTOATEILHO YCTAaHABIWBATh HWCKOMOE W JaHHOe, (HOpMHUpPOBATH
TUTIOTE3Y, apTYMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHUE,

MPOBOJUTH 1O CAMOCTOSTENBHO COCTABJICHHOMY IIJIaHY HECIIOXHBIH
AKCHEPUMEHT, HEOOIBIIIOE UCCIEIOBAHUE N0 YCTAHOBJICHHUIO 0COOEHHOCTEH
MaTeMaTHYECKOro 00BEKTA, 3ABUCUMOCTEN 00BEKTOB MEXK1y COOOMH;
CaMOCTOATEILHO (DOPMYJIHPOBATH OOOOIICHHS M BBIBOJBI IO PE3YyJIbTaTaM
MPOBEAEHHOTO HAONIOJAEHUA, UCCIIEAOBAHUA, OLICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 00OOIIEHUIA,

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

PaboTa ¢ undopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh W M30BITOUHOCTh WH(OpPMAIMK, JTAHHBIX,
HEOOXOUMBIX JJIS PEILICHUS 3a/1a4u;

BbIOMpaTh, aAHAJIU3UPOBATH, CUCTEMATU3UPOBATh W HWHTEPHPETUPOBATH
uH)OPMAITHIO Pa3TMIHBIX BUJ0B W ()OPM TIPEICTABIICHHUS,

BEIOWpaTh (opMy TPEeACTaBICHUS WH(OOPMAIMM W WUTFOCTPHPOBATH
pemaemMbie 3aJadd  CXEMaMH, JuarpaMMaMu, WHOW rpadukod W HX
KOMOHMHAIMSIMHU,

OIICHWBATh HAAEKHOCTh WH(OPMAIMK TIO KPHUTEPHUAM, MPEITOKCHHBIM
yauTeaeM uir ¢chOPMYITHPOBAHHBIM CAaMOCTOATEIBHO.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

BOCIIPUHHUMATL U (I)OpMy.]'II/IpOBaTB CYKIACHHUA B COOTBCTCTBHUHU C YCIIOBHUAMHA
U nCJIAMHA O6H.[€HI/I$I, ACHO, TOYHO, I'PaMOTHO BbIPA’KaTh CBOXO TOUYKY 3PCHUA



B YCTHBIX M MMUCHMEHHBIX TEKCTAaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHUS
3a/1a4¥, KOMMEHTHUPOBATH MOTYUYECHHBIN PE3YIIbTAT;

B X0/i€ 0O0OCY KJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMON TEMBbI,
mpoOIeMBI, peraeMoit 3a/1auH, BEICKA3bIBaTh UACH, HAIICJICHHBIC HA TIOUCK
PENICHHS, COMOCTABIATh CBOM CYXIACHHS C CYXICHUSAMH JIPYTHX
YYaCTHHKOB JHaiora, OOHAPYKMBAaTh PA3IMUAE W CXOJCTBO TIO3HITHH, B
KOPpPeKTHOM hopme hopMyTupoBaTh pasHOTIACHS, CBOW BO3PAKCHHUS,
MPEACTAaBIATh  PE3yJAbTAaThl  PEIICHWS  33/Jayd,  OKCIICPUMEHTA,
WCCIICIOBAHMS, TPOEKTA, CAMOCTOSITEIHHO BHIOUPATh (POPMAT BBICTYTUICHUS
C YuéTOM 3a7a4 NPE3EHTALUA U OCOOEHHOCTEN ayIUTOPUH;

MOHUMATh W UCTIONH30BATh PEUMYITIECTBA KOMAHAHOW W WHIUBY Ty TbHOM
padOoThI IPH PEIICHUH YUeOHBIX MATEMATHUSCKUX 3a4a4;

MPUHUMATH TIETh COBMECTHOW NEATEIHHOCTH, TJIAHUPOBATh OPTaHU3AITHIO
COBMECTHOM paloThI, pacmpenesiaTh BUAB pabdoT, IOTOBAPUBATHCA,
00Cy’KaTh MPOIIECC U pe3ysIbTaT paboThl, 000011aTh MHEHHUS HECKOJIBKHUX
JIIOICH,

y4acTBOBaTh B TPynmoBeiX (opmax pabotel (oOCyxkaeHus, OOMeH
MHEHWSMH, MO3TOBBIC IMIITYPMBI U IPYTHE), BBHITIOJHATH CBOIO YaCTh PabOTHI
U KOOPAWHWPOBATH CBOW JCHCTBUSA C JAPYTMMH YICHAMH KOMaH/IbI,
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOMIMIA TPOIYKT MO KPUTCPHUSIM,
chopMyTMPOBAaHHBIM YYaCTHUKAMH B3aMMOICHCTBHS.

PeryasiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBHS
Camoopranuzanus:

CaMOCTOATEILHO COCTABJIATH IUIAH, AJITOPUTM PEIIEHUs 3a1a4yu (WIH ero
YacTh), BHIOMPATH CMOCOO PEIICHUA C yUETOM HMEIOIIMXCS PECYypCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATb M KOPPEKTUPOBATh
BapUAHTHI PEIICHUH C YIETOM HOBOH MH(pOpMaIiu.

CaMOKOHTPOJIb, SMOLNOHAJILHBIH HHTEJLIEKT:

BJIAJETh CIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ysbTaTa
pelLIEeHns MaTEMAaTHIECKON 3a1a4K,

NPEABUNETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPY PELLIEHUU 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3ybTaTa AEATEIBHOCTH ITOCTABJICHHOM LIEIU U
YCJIOBUSIM, OOBACHATh MPUUYUHBI JOCTHIKCHUA WIH HEAOCTHXKCHUS LIEJIH,
HaXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.
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INPEAMETHBIE PE3YJIbTATbBI

K konmy oOyuenus B 9 KJjacce 0OydarOIIUMCSA MOJYYUT CIEAYIOIINE
MPEAMETHBIE PE3YJITATHI

Yucaa v BIYMCJIeHU S

CpaBHHBaTh M YIOPSIAOUMBATH PAIlMOHAJIbHBIC U UPPAIIMOHAJIbHBIC YMCIIA.

BrimomHATs apudMeTHIecKie TSHCTBUS C PalIHOHAIBHBIME YHCIaMH, COUeTas
YCTHBIC M TIHUCbMEHHBIC MPUEMBI, BBITTOJIHATH BBIUMCICHUSA C HUPPaAlMOHAIBHBIMHU
YUCIIAMMU.

Haxonuth 3HaueHUs CTEMEHEN C IIENBIMHU MOKA3aTeIAMU U KOPHEN, BHIYUCIIATD
3HAYEHUS YUCITOBBIX BBIPAKECHUIA.

OKpyraarh JACHUCTBUTENBHBIC YHCJIA, BBIMOJHATH TPUKUIAKY pe3yJibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPAaBEHCTBA

Pemate nuHeliHbIe M KBaJpaTHbIC YPAaBHEHHUS, YPAaBHEHUS, CBOJAAIIMNECS K HUAM,
MpocTeiinme ApoOHO-pallMOHAIbHbIC YPABHEHHUS.

Pemate cucrtembl ABYX JHMHEHHBIX YPaBHEHHMH C JBYMs TEPEMEHHBIMH H
CHCTEMBI ABYX YPABHECHHH, B KOTOPBIX OJHO YPABHEHUE HE SABIISACTCS JIMHEHHDBIM.

Pemate TekcTOBBIE 3aJaud  ajareOpanyecKMM CHOCOOOM C  MOMOIIBIO
COCTaBJICHUA YPAaBHEHMS HUJIH CUCTEMBI JIBYX YPAaBHEHUH C ABYMS MEPEMECHHBIMHU.

[IpoBoauTe MpOCTENIINE UCCICAOBAHNS YPABHEHUN U CHCTEM YPABHCHWI, B
TOM YHWCJIE ¢ IPUMEHEHHUEM TpaduueCcKnX MPEACTaBIICHNUN (YCTaHABIIUBATh, AMEET
JIA YPAaBHECHUE WIIM CHUCTEMA YPABHCHUN PEIICHUS, €CIIM MMEET, TO CKOJbKO, W
nmpouee).

Pemate nuHelWHbIE HEpPAaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, HM300pa)karhb
pCIICHAE HEPABEHCTB HA YHWCIIOBOW MNPSAMOM, 3aMMCHIBATh PEINICHUE C MTOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOUAIOIINE KBAJPAaTHOE HEPABEHCTBO, H300pakaTh PEIICHUE CHUCTEMBbI
HEPABECHCTB HA YMCJIOBOU MPAMOM, 3aMMMCHIBATh PEIICHUE C MTOMOIIBIO CHMBOJIOB.

Hcnonp3oBaTh HEPABEHCTBA MPH PEIIICHUM PA3JIMYHBIX 33/1a4.

DyHKIMH

Pacno3naBath (yHKIMHM H3YYEHHBIX BHJIOB. I[lOKa3pIBaTh CXEMATHUYCCKH

PacmoJIOKEHUE Ha KOOPAWHATHOM ITOCKOCTH rpadhukoB PyHKIMM BUAQ: Y = kX, V =
kx + b,y =kix,y=ax2 + bx + ¢,y = x3, y="x, y = |x|, B 3aBECHMOCTH OT 3HAUCHH}

K03 (PUIMEHTOB, ONMUCHIBATH CBOHCTBA (PYHKITHIA.
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Crpouth u m300paxkarh CXEeMATHUCCKH TpapUKA KBAIPATHUHBIX (DYyHKITHH,
OTMCHIBATh CBOMCTBA KBAPAaTHUHBIX (PYHKITHI TI0 UX Tpadukam.

PacmioznaBaTth kBagpatTnuHyO (PyHKIHIO MO (GopMysie, MPUBOAUTH TTPHUMEPHI
KBQIPATUUHBIX (DYHKIHHA U3 PeaTbHOM KU3HU, (PU3HKH, TCOMETPHH.

YucJ10BbIE MOCEA0BATEILHOCTU U MPOT Peccru

PacmoznaBats apuMeTHuecKyro U TEOMETPUUECKYIO MPOTPECCHH TIPH Pa3HBIX
cnoco0ax 3a1aHus.

BoITIONHATS  BBIYMCIICHHWS € HCIOJIb30BaHWEM (opMysnT n-ro dieHa
apu(pMETHICCKON W TECOMETPUUECKON TIPOTPECCH, CYMMBI TIEPBBIX N UJICHOB.

HN3o0paxkath ujieHbl TOCJEAOBATEIBHOCTH TOUKAMHW HAa KOOPJAWHATHOM
MJIOCKOCTH.

Peuiath 3a7aum, CBA3aHHBIE C YUCIOBBIMU TOCJICAOBATEIBHOCTSIMHU, B TOM
YUCJIC 33/1aUM M3 PEAThHOHN JKU3HU (C UCIIOJIHb30BAHUEM KaJIbKYJIATOPA, ITU(POBBIX
TEXHOJIOTHH).
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TEMATUYECKOE INMNJ1IAHMPOBAHWE
9 K/TACC

HanmeHoOBaHMe pa3fenoB U TEM
Ne n/n
nporpamMmbl

Yucna v BbluncneHns. LeAcTBUTENbHbIE
ymcna

YpaBHEHMSA 1 HEpPaBEHCTBA. Y PaBHEHNS C
O[1HOI NepemMeHHOW

YpaBHeHUs 1 HepaBeHcTBa. CUCTEMbI
ypaBHeHW

4 YpaBHEHMA N HepaBeHCTBa. HepaBeHCTBa
5} DYHKLMK

6 Uuncnosble nocnefoBaTe/IbHOCTU

lMoBTOpeHne, 0606LeHMe, cucTeMaT3aL S
3HaHWM

OBLLEE KOJIMYECTBO YACOB IO NPOIrPAMME

KonmnyectBo 4yacos

Bcero

14

14

16

16

102

13

KoOHTpONnbHbIE

pa6oThbl

MpakTuyeckmne

pa6oThbl

ONeKTPOHHbIE

(undppoBble)
o6pa3oBaTesibHble

pecypcsbl

Bubnunoteka LIOK
httDs://m.edso0.ru/7f419d08

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

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

Bubnunoteka LIOK
httos://m.edsoo.ru/7f419d08

Bubnunoteka LIOK
httos://m.edso0.ru/7f419d08
Bubnunoteka LIOK
httos://m.edsoo.ru/7f419d08

Bubnunoteka LIOK
httos://m.edsoo.ru/7f419d08


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

IHOYPOUYHOE IVIAHUPOBAHHUE

9 KJIACC
KosauuyectBo uacos DJeKTPOHHbIE
Ne ara udposbie
n/n Tewa ypoxa Bcero Kontpoabuere | Ipaxtirieckue fl[3y'leﬂl/lﬂ :6]()1:12033Te.nbﬂble
padoTbI padoThI pecypent
PammonanpHbIe yncha,
1 HppalUOHAJILHBIEC YNCJIA, KOHEUHBIE 1
1 OeCKOHEUYHbBIE TeCATUIHbIC ApOoOU
MHOK€eCTBO AEHCTBUTEIbHBIX
2 YUCEN, ACUCTBUTEIbHBIE YUCIIA KaK 1
OEeCKOHEUYHBIE NeCSITHYHBIE TpOOH
B3anmHO 0gHO3HAaYHOE
COOTBETCTBUE MEKAY MHOXKECTBOM
3 NEUCTBUTEIbHBIX YUCEI U 1
MHOYKECTBOM TOUYEK KOOPIAMHATHOM
psiIMOI
CpaBHEHHE NEUCTBUTEIBHBIX YHCEI,
4 apudmernueckue neWCTBUSA C 1
NEHCTBUTENIbHBIMUA YUCTIAMHU
5 [TpubmmkéHHoe 3HaueHne |
BEJIMYUHBI, TOYHOCTH MPUOTHKESHHS
OxpyrieHue gucen 1
OxpyrieHue gucen 1
g IIpukuaka u olieHKa PE3yJIbTATOB !

BBIYUCJIEHUH

14




10

14

16

17

19

MprKnaka 1 oLeHKa pe3ynbTaToB
BblUMCNEeHWUIA

NHeiiHoe ypaBHeHWe. PelueHne
YPaBHEHWI, CBOAALMXCA K
NMHEAHbIM

JlnHeliHoe ypaBHeHME. PelleHne
YpaBHEHWI, CBOAALLMXCA K
NMHEAHbIM

KBagpaTHoe ypaBHeHue. PeLleHne
YPaBHEHWI, CBOAALLMXCA K
KBaZpaTHbIM

KBagpaTHoe ypaBHeHue. PeLleHune
YpaBHEHWI, CBOAALLMXCA K
KBaZpaTHbIM

BuKBagpaTHble ypaBHEHMA

BuKBagpaTHbIE YPaBHEHNS

MprMepbI peLLeHns ypaBHeEHWIA
TPeTbeN M YeTBEPTOM CTENeHei
pasnoXeHNeM Ha MHOXMUTENN
MpyMepbI peLLeHns ypaBHeHWA
TPeTbel M YeTBEPTOM CTENeHei
pasnoXeHNeM Ha MHOXMUTENN
PelueHune 4po6HO-paLMOHaNbHbIX
ypaBHeHWI

PelueHve ApO6HO-paLoHaIbHbIX
ypaBHEHWIA

15

Bubnnotek LIOK
https://m.edsoo.ru/7f43bf66

Bubnunoteka LIOK
https://m.edsoo.ru/7f43c542

Bubnunoteka LIOK
https://m.edsoo.ru/7f43c542

Bubnunoteka LIOK
httos://m.edsoo.ru/7f43c3d0

Bubnunoteka LIOK
httos://m.edsoo.ru/7f43c3d0

Bubnunoteka LIOK
httos://m.edsoo.ru/7f43c9b6

Bubnunoteka LIOK
httos://m.edsoo.ru/7f43c9b6


https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

20

21

22

23

24

25

26

27

28

29

30

PelleHne TEKCTOBbIX 3a4au
asirebpanyeckMm MeToAoM

PeLleHMe TEKCTOBbIX 3aaaq
anirebpanyeckmm MeToAoM

PelleHne TEKCTOBbIX 3a4au
asirebpanyeckMm MeToaoMm

KoHTposnbHas paboTa no Teme
"YpaBHeHWS C OAHON NePEMEHHONA

YpaBHeHe ¢ ABYMSA MepeMeHHbIMU
N ero rpauk

YpaBHeHe ¢ ABYMS MepeMeHHbIMU
N ero rpaguk

Cuctema ABYX IMHENHbIX
YPaBHEHWIA C ABYMS NepeMeHHbIMM
N eé peLleHune

Cuctema ABYX IMHENHbIX
YPaBHEHWIA C ABYMS NEPEMEHHbIMM
N eé peLleHune

Cuctema ABYX IMHENHbIX
YpaBHEHWIA C ABYMSI NepeMeHHbIMM
N e€ peLleHune

Cuctema ABYX JIMHENHbIX
YPaBHEHWIA C ABYMS NepeMeHHbIMM
N eé peLleHue

PeLLeHme CUCTEM [BYX YPaBHEHWIA,

OAHO 13 KOTOPbIX IMHENHOE, a
[pyroe — BTOPOW CTEMNEHN

Bubnunoteka LIOK
https://m.edsoo.ru/7f43d0b4

Bubnunoteka LIOK
https://m.edsoo.ru/7f43d0b4

Bubnunoteka LIOK
https://m.edsoo.ru/7f43d23a
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https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a

31

32

34

35

36

37

38

39

40

41

42

PeLLeHre CMCTEM [BYX YPaBHEHWIA,

O[]HO U3 KOTOPbIX NINHElHOE, a
[pYyroe — BTOPOWA CTeneHu

PelLeHMe CMCTEM ABYX YPaBHEHUIA,

O[]HO U3 KOTOPbIX NINHEHOE, a
[pyroe — BTOPOWA CTeneHu

PelleHMe CUCTEM [IBYX YPaBHEHWIA,

OAHO 13 KOTOPbIX IMHEINHOE, a
[pyroe — BTOPOW CTEMNEHU
I"pahmueckas MHTepnpeTaums
CUCTEMbI YPaBHEHUIA C ABYMS
nepemMeHHbIMU

PeLleHne TEKCTOBbIX 3a4au
anirebpanyeckmm crnocobom
PelleHne TEKCTOBbIX 3a4au
anirebpanyeckmm crnocobom
KoHTposbHas paboTa no Teme
"CuCTEMbI YpaBHEHNIA"
Uuncnosble HepaBeHCTBa U UX
CBOiACTBa

Yuncnosble HepaBeHCTBa U KX
CcBOICTBA

JNHeiHble HepaBeHCTBA C OAHOM
NepemMeHHON 1 KX peLleHune
JInHeliHble HepaBeHCTBa C OAHON
NepeMeHHOM 1 1X peLleHmne
JHeiHble HepaBeHCTBA C OAHOM
nepemMeHHON 1 KX peLleHune

17

Bubnunoteka LIOK
https://m.edsoo.ru/7f43d55a

Bubnunoteka LIOK
https://m.edsoo.ru/7f43ad5a

Bubnunoteka LIOK
httos://m.edsoo.ru/7f43af08

Bubnunoteka LIOK
httos://m.edsoo.ru/7f43af08

Bubnunoteka LIOK
httos://m.edsoo.ru/7f43af08


https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

45

46

47

48

49

50

ol

52

CuCTeMbl IMHENHBLIX HEPABEHCTB C
O[1HOI NEePeEMEHHON 1 UX peLLEHNe
CuUcTeMbl IMHENHBIX HEPABEHCTB C
OHOIA NepeMeHHON N UX peLLeHne
CuCTeMbl IMHENHBLIX HEPABEHCTB C
O/1HOI NEepeMEHHO 1 UX peLLEHNe

KBafpaTHble HepaBeHCTBa U UX
peLueHme

KBafpaTHble HepaBeHCTBa U UX
peLLeHne

KBafpaTHble HepaBeHCTBa U UX
peLueHmne

KBagpaTHble HepaBeHCTBa U X
peLueHme

KBafpaTHble HepaBeHCTBa U UX
peLueHmne

I"pahmyeckas MHTepnpeTayms
HepaBeHCTB M CUCTEM HEPaBEHCTB C
[BYMS MepeMeHHbIMU
I"pahmyeckas MHTepnpeTayms
HepaBeHCTB W CUCTEM HEPaBEHCTB C
[BYMS MepeMeHHbIMU
KoHTposibHas paboTa rno Teme
"HepaseHcTBa"

KBagpaTuyHasa QyHkums, eé rpagmk
1 CBOMCTBA

18

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f43b098

Bubnunoteka LIOK
https://m.edsoo.ru/7f43b21e

Bubnunoteka LIOK
https://m.edsoo.ru/7f43b5a2

Bubnunoteka LIOK
https://m.edsoo.ru/7f43b098

Bubnmoteka LIOK
httos://m.edsoo.ru/7f4396c6


https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6

56

57

58

59

60

61

62

64

65

KBagpatuuHasa qyHKUMS, eé rpadmk
1 CBOWCTBA

KBagpatnyHasa pyHKumMs, eé rpatmk
1 CBOWCTBA

Mapabona, KOOPANHATLI BEPLUUHBI
napabosibl, 0Cb CUMMETPUK
napabonsl

Mapabona, KOOPANHATLI BEPLUUHBI
napabo’ibl, 0Cb CUMMETPUU
napabonsl

Mapa6ona, KOOPANHATbI BEPLUUHBI
napabosbl, 0Cb CUMMETPUK
napabonsl

Mapabona, KOOPANHATbI BEPLUUHBI
napabosbl, 0Cb CUMMETPUK
napabonsl

Mapabona, KOOPANHATbI BEPLLWHBI
napabosibl, 0Cb CUMMETPUN
napabornsl

Mapabona, KOOPAMHATbI BEPLUWHBI
napabosibl, 0Cb CUMMETPUN
napabonsl

padmkm pyHKUMIA: Y = kX, y = kX +
b, y=k/x, y=x3 y=vx, y=|x|

"padmkm hyHKUMIA: Yy = kX, y = kx +
b, y=k/x, y=x3, y=vXx, y=|X|

padmkm hyHKUMIA: Yy = kX, y = kx +
b, y=k/x, y=x3, y=vXx, y=|X|
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Bubnunoteka LIOK
httDs://m.edso0.ru/7f439842

Bubnmoteka LIOK
httos://m.edsoo.ru/7f4399b4

Bubnunoteka LIOK
https://m.edsoo.ru/7f439%b4

Bubnmoteka LIOK
https://m.edsoo.ru/7f43a03a

Bubnunoteka LIOK
https://m.edsoo.ru/7f43alac

Bubnunoteka LIOK
httos://m.edsoo.ru/7f43a31e

Bubnunoteka LIOK
httos://m.edsoo.ru/7f43a526


https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

66

67

68

69

70

71

72

73

74

75

76

"padhmkn QyHKUMIA: ¥ = KX, ¥ = kX +

b, y=k/x, y=x3 y=vx, y=|X|

padmkm hyHKUMIA: Yy = kX, y = kx +

b, y=k/x, y=x3, y=vx, y=|X|

padmkm yHKUm: y = kX, y = kx +

b, y=k/x, y=x3, y=vXx, y=|X|
KoHTposnbHas paboTa no Teme
"PyHKUMN"

IMoHATUE YMCNOBOM
nocnefoBaTe/lbHOCTM

3afaHue nocnefosaTeslbHOCTH
PEKYPPEHTHON (hopMy o 1
(hopMy ol N-ro YneHa
ApudmeTturyeckas u
reomeTpuyeckas nporpeccmm

ApudmeTturyeckas u
reoMeTpuyecKkas nporpeccum

dopmyribl N-ro YneHa
apumMeTUecKom 1
reoMeTpUYecKor NPorpeccuit,
CYMMbI MEPBbIX N Y/IEHOB

dopmyribl N-ro YneHa
apumMeTUecKom 1
reoMeTpUYecKor NPorpeccuit,
CYMMbI MEPBbIX N Y/IEHOB

dopmyribl N-ro YneHa
apuUPMETNYECKON 1
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reoMeTpUYecKor NPorpeccuit,
CYMMbI MepBbIX N YeHOB

dopmy/ibl N-ro YneHa
apumMeTNYeCcKom 1
reoMeTpUYeCKOor NPorpeccuit,
CYMMbI MEPBbIX N YNIEHOB

dopmy/ibl N-ro YneHa
apumMeTNYeCcKom 1
reoMeTPUYECKOiA MPOrpeccuit,
CYMMbI MEPBbIX N YNIEHOB

306paxkeHne YneHoB
apuUPMETNYECKON 1
reoMeTpUYeCKOiA NPorpeccui
TOYKaMM Ha KOOpAMHATHOIA
M10CKOCTH

306paxkeHre YneHoB
apuUPMeTNYECKON 1
reoMeTpUYecKol Nporpeccuii
TOYKaMM Ha KOOpAMHATHOIA
M10CKOCTH

JIHeRHbIA 1 3KCNOHEHUMa/bHbIN
pocT

CnoXHble NPOLEHTHI

CNOXHbIE MPOLIEHTI

KoHTposbHas paboTa no Teme
"Yucnosble nocnefosartebHOCTH'
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a

MoBTOpEHMe, 0606LLEHNE 1
cucTemMaTU3aums 3HaHWin. 3anuce,
CpaBHeHVe, [eNCTBUSA C
[eACTBUTENIbHBIMW YKCaMK,
yuncnosas npsmas

MoBTOpeHMe, 0606LLEHNE U
CUCTEMATU3ALMNSA 3HAHWIA.
MpOLEHTbI, OTHOLLEHUS, NPONOPLU

MoBTOpEHMe, 0606LLEHNE 1
CUCTEMATU3ALMNA 3HAHWIA.
OKpyrneHue, NpUGMKEHMe, OLIEHKA

lMoBTOpEHMe, 0606LLEHNE U
cucTeMaTu3aLms 3HaHWA. PelleHne
TEKCTOBbIX 33/1a4 apUPMETUYECKIM
Cnoco6om

MoBTOpEHMe, 0606LLEHNE U
cucTeMaTu3aLms 3HaHWA. PelleHne
TEKCTOBbIX 3a7a4 apuhMeTUUYECKUM
cnocobom

MoBTOpEHMe, 0606LLEHNE ©
cucTeMaTu3aLms 3HaHWiA. PelleHne
TEKCTOBbIX 3a7a4 apuhMeTUUECKUM
cnocobom

MoBTOpEHMe, 0606LLEHNE 1
cucTeMaTm3aumna 3HaHWiA.
Mpeobpa3oBaHune anrebpanyecKmx
BbIpaXXEHW, JOMYCTUMbIE 3HAYEHUS
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MoBTOpEHMe, 0606LLEHNE 1
CHUCTEMATU3aLMA 3HAHWIA.
Mpeobpa3oBaHune anrebpanyeckmx
BbIpaXXEHW, JOMYCTMMbIE 3HAYEHUS

MoBTOpeHne, 0606LLEeHNE U
cucTeMaTm3aLms 3HaHWIA.
Mpeobpa3oBaHune anrebpanyecKmx
BbIpaXXEHW, JOMYCTMMbIE 3HAYEHUS

MoBTOpEHMe, 0606LLEHNE 1
CUCTEMATU3ALMNA 3HAHWIA.
Mpeobpa3oBaHune anrebpanyeckmx
BbIPaXXEHWI, 10MYCTUMbIe 3HAYEHWS

MoBTOpeHWe, 06006LLeHNE 1
cucTemMaTu3aumns 3HaHnn. PyHKUMK:
MOCTPOeHMNe, CBOMCTBA N3YUEHHbIX
(hyHKLUNIA

lMoBTOpeHne, 0606LLEHNE U
cucTemMaTuzaumns 3HaHnn. PyHKLUMK:
MOCTPOEHMNE, CBOICTBA U3YUEHHbIX
(hyHKLUNIA

MoBTOpeHne, 0606LLEHNE U
cucTemMaTuzaumns 3HaHnn. PyHKLUMK:
MOCTPOeHMNE, CBOICTBA U3YUEHHbIX
(hyHKLUNIA

MoBTOpeHne, 0606LLEHNE U
cucTemMaTusaums 3HaHuin. dyHKLUMK:
MOCTPOeHMNE, CBOICTBA U3YUEHHbIX

(hyHKLMI
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MoBTOpEHMe, 0606LLEHNE 1
CHUCTEMATU3aLMA 3HAHWIA.
I"pathmueckoe peLleHne ypaBHEHNIA
N UX CUCTEM

99

MoBTOpeHne, 0606LLEeHNE U
cucTeMaTm3aLms 3HaHWIA.
I"pathmueckoe peLleHne ypaBHEHNIA
N UX CUCTEM
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101 ToroBas KOHTPO/bHasi paboTa
0606L1eHME 1 cUCTeEMaTU3ALNSA
3HaHWUN

OBLEE KOJ/IMYECTBO YACOB 10
NMPOIrPAMME
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHO#M OBPA30OBATEJILHOM ITPOT'PAMMBbBI

9 KVIACC

Kon
NMpPoOBEPSIEMOro
pe3yJbTara

IIpoBepsiemMble NpeaMETHbIE PE3yJbTATEI 0CBOEHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBaHus

1

Yuca ¥ BbIYHUCIEHUS

1.1

CpaBHI/IBaTb " ynopssao4uBaTb PALUOHAJIBHBIC U UPPAlIHUOHAJIbHBIC

qucia

1.2

BrimogHaTs apI/I(I)MeTI/ILIeCKI/Ie HeﬁCTBHﬂ C palMOHAJIbHBIMHU YUCJIAMH,
coycTasd YCTHBIC U MUCBbMCHHBIC HpI/IéMbIJ BBITIOJIHATH BBIYHUCIICHUA C

HUppauOHAaJIbHBIMUA YHUCJIaMU

1.3

Haxonute 3Ha4YeHUs CTENEHEN C LEIbIMU MOKA3aTeNIAMU U KOPHEH,

BBIYHUCIIATD 3HAYCHUS YHCJIOBBIX Bpra}KeHI/Iﬁ

1.4

Opr1".]'I$ITb HeﬁCTB UTCJIIBHBIC qucia, BBITIOJIHATD MPUKHUAKY

pe3yiabpTara BbI"IHCJ'IGHHfI, OLCHKY YHUCJIOBBIX Bpra)KeHI/Iﬁ

VYpaBHEHUs U HEPABEHCTBA

2.1

Pemare suHENHBIE M KBagpaTHBIE ypPABHEHWs, YPaBHEHUS,

CBOISIIMECS K HUM, MPOCTeiue NpoOHO-pallMOHAIIbHBIE YPABHEHHS

22

Pemate cucteMsl ABYX IMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
Y CUCTEMBI [IBYX YPAaBHEHU, B KOTOPBIX OAHO YPABHEHUE HE SIBIISIETCS

JIUHENHBIM

23

Pemate TekcTOBBIE 334aUN aNreOpanvdeckuM CIOCOOOM ¢ TIOMOIIBIO
COCTaBJICHUS] YPABHEHUsI WJIW CUCTEMBbl ABYX YPaBHEHUH C ABYMs

NEPEMEHHBIMU

24

IIpoBoguTe mnpocTedlIMe HCCAEAOBAHUSI YPAaBHEHUNW W CHUCTEM
ypaBHEHWH, B TOM 4YHCIE€ C MPUMEHEHHEM TrpadUuIecKux
npeacTaBiIeHul (HampuMep, YCTaHABIMBATb, UMEET JIH ypPaBHEHHE

WA CUCTEMA YPABHEHHH PEIIEHHs], €CITH HMEET, TO CKOJIBKO)

25
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2.6

2.7

31

3.2

3.3

3.4

41

4.2

4.3

PewaTb /IMHElHbIE HepaBEHCTBa, KBagpaTHble HepaBEHCTBa,
I/I306pa)KaTb peLueHne HepaBeHCTB Ha 4MCnoBOWA I'IpFIMOI7I, 3arncbiBaTb

peLieHne ¢ NoOMoLLbHO CMMBOJ/10B

PelwaTb CUCTEMbl JIMHEMHbIX HEPABEHCTB, CUCTEMbl HEPaBEHCTB,
BK/IIOYAKOLLME KBafpaTHOE HepaBeHCTBO, M300paxaTtb peLleHue
CUCTEMbl HEPABEHCTB Ha YMC/IOBOI NPSIMON, 3anucbiBaTb peLleHne ¢
MOMOLLbKO CUMBOJIOB

Kcnosnb3oBaTh HepaBeHCTBA NMPU PEeLLEHUN Pas/IMyHbIX 3a4a4
DYHKLMN

PacrnosHaBaTb  (DYHKUMM  M3YYeHHbIX  BWAOB.  [1OKa3blBaThb
CXeMaTU4YeCKM  PacrnosioKeHNe Ha  KOOPAMHATHOM  M/I0CKOCTU
rpaukoB (yHKUMn Bupa: y=kx, y=kx+b, y=k/x, y=ax2+bx+c, B
3aBMCUMOCTM OT 3Ha4YeHU KO3PMULMEHTOB, OMNUCbIBATL CBOMCTBA
(hyHKUMIA

Moka3blBaTb CXEMATUYeCKM pacrofioXkeHne Ha KOOPAMHATHOM
NNOCKOCTUN rpadmkoB (yHKUMIA BUAa Y = VK Y = X 1 onucbiBaThb
CBOWCTBA (hyHKLWI

CTponTb M M300paxaTb CXeMaTUYeCKU rpauKyi KBagpaTUUHbIX
(DYHKUMIA, ONMCbIBATb CBOMCTBA KBAAPATUYHBLIX (PYHKUMA MO KX
rpagpmkam

PacrnosHaBaTb KBagpaTUYHYO (DYHKUMIO MO (hopmyne, NPUBOAUTL
NpUMepbl KBaApPaTUYHbIX (YHKUWIA M3 peasibHOW >KU3HKW, (PU3UKK,
reomeTpmu

ApudmeTnyeckas 1 reomeTpuyeckas nporpeccuu

Pacrno3HaBaTb apUPMETUYECKYHD U TFeOMETPUYECKYHD MpOorpeccumn
npy pasHbIX crocobax 3afaHus

BbINOMHATL BbIYMCNEHMS C UCMOMb30BaHWEM (DOPMY/ST N-ro YsieHa
apUPMETNYECKON 1 reOMeTPUYECKOI NPOrpeccuin, CyMmbl NepBbIX N
4/1eHOB

N306paxkaTb  4neHbl  MOCNefOBaTeNbHOCTM  TOYKaMKM  Ha

KOOPAMHATHOM NMIOCKOCTU

26



4.4

Pemats 3aaa4u, CBA3aHHBIC C YUCJIOBBIMU MMOCICAOBATCIIBHOCTAMMU, B
TOM 4YHUCJIC 3aJadud H3 peaanoﬁ JKU3HHU (C HUCIIOJIB30BAHHUEM

KaJIbKYJIATOPA, HUPPOBBIX TEXHOJOTHIT)

INPOBEPAEMBIE DJIEMEHTbBI COAEP/KAHUSA

9 KVIACC
Kon IIposepsiemMblii 3J1IeMEHT COAePKRAHHS
1 Yucna v BBIYUCICHUS
. ParmionanbHble 4MClia, MPpPALMOHABHBIE YWCIA, KOHEYHbIE M OECKOHEUHbIE
' JECSITUYHBIE ApodU
MHOX€CTBO  NEUCTBUTENBHBIX  YUCEJ, ACUCTBUTENbHBIE 4YHMCIA  KaK
- OeCKOHEUYHBbIE JecsSTHYHbIe apoOu. B3aWMHO OAHO3HAYHOE COOTBETCTBHE
' MEXIY MHOXKECTBOM [EHCTBUTEJBHBIX YHCEI W KOOPAWHATHOM MPSIMOU.
CpaBHeHue NelCTBUTEIbHBIX YUCE
1.3 Apudmernueckue AeHCTBUS C NEHCTBUTEILHBIMU YHUCTAMHU
Usmepennst, npuONmKeHus, OLeHKH. Pa3Meprl 00BEKTOB OKPYIKAIOLIET0 MHPA,
” IUTUTENIbHOCTh TPOLIECCOB B OKpyKaroimeM mupe. [IpuOmpkénnoe 3HaueHHE
' BEJIMYMHBI, TOUHOCTh Npubmkenusi. Okpyrinenue dncen. [Ipukunka u oueHka
PE3yJbTaTOB BBIYUCIECHUI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OHON NEPEMEHHON
22 Jlunelinoe ypasHeHue. Pelienne ypaBHeHUH, CBOAALIMUXCS K INHEHHBIM
23 KBagparnoe ypasneHue. Pelmnenne ypaBHEHUH, CBOIAIIUXCS K KBAAPATHBIM
24 buksagpatHoe ypaBHeHue. lIpumepel peleHuss ypaBHEHHH TpPeTbEHd W
' YETBEPTON CTENEHEN PA3JIOKEHUEM HA MHOXKUTENN
2.5 Pemenne npoOHO-pallMOHATIBHBIX YPaBHEHUH
2.6 Cucrembl ypaBHEeHUN
2.7 YpaBHEHHUE ¢ ABYMsI IEPEMEHHBIMH H €ro rpaduk
2.8 Pemenue cuctem AByX JIMHEMHBIX YPABHEHUMN C JByMs IEPEMEHHBIMU
0 Pemenne cucrteM AByX ypaBHEHHUN, ONHO U3 KOTOPBIX JIMHEHHOE, a APYroe —
' BTOPOMU CTENECHU
2.10 I'paduueckas nHTEpHIIpETALINS CUCTEMBI YPABHEHUH C ABYMS TIEPEMEHHBIMH
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211
2.12
2.13
2.14
2.15

2.16

31

3.2
3.3
34

41

4.2

4.3

4.4

4.5

PeLleHVe TEKCTOBbIX 3aJay anrebpanyecknumM crocobom
Yuncnosble HepaBeHCTBA U MX CBOMCTBA

PeLleHWe IMHENHbIX HepaBeHCTB C OAHOW MepemMeHHOiA
PeLleHne CUCTEM IMHENHbIX HEPABEHCTB C OAHOW NepeMeHHOIA
KBagpaTHble HepaBeHCTBa

pathmyeckass MHTepnpeTauns HepaBeHCTB W CUCTEM HEPaBEHCTB C ABYMS

nepeMeHHbIMU

dyHKUMN

KBagpaTnuHas (yHKums, eé rpadmk u ceoiicTBa. [apabona, KOOpAMHaTbI
BEPLUMHbI Napabosibl, 0Cb CUMMETPUM Napabosbl

"padhmkm yHKUMAy=Kkx, y=kx+b 1 nx ceoiicTsa

Mpadmkm yHKUMIAy=K/X, y =X31 UX CBOWCTBa

"pacmkn PyHKLMIA , 1 X CBOMCTBA

Yuncnosble NocnefoBaTelbHOCTH

OnpefeneHve 1 cNocobbl 3alaHnst YMCMIOBLIX NOCNeA0BaTeNbHOCTEN. 3afaHue
nocneaoBaTe/lbHOCTU PEKYPPEHTHOM (hopMyioi 1 hopMynoi N-ro YneHa

ApuhmeTnyeckas nporpeccus. Popmynibl N-ro  ysieHa apupMeTUYeCKOM
nporpeccum, CyMMbl MePBbIX N Y/IEHOB

FeomeTpuueckass nporpeccusi. DOpMynbl N-ro  4fieHa TreoMeTPUYECKoi
MPOrpeccui, CyMMbl MepBbIX N YNIEHOB

N306paxkeHe uneHoB apuMETUYECKO U TeOMETPUYECKON NpOorpeccuii
TOYKaMW Ha KOOPAMHATHOW NNOCKOCTW. JINHENHBbIV 1 3KCNOHEHLMaNbHBbIA pocT

CnoXHble NPOLEHTHI

28



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 OonepupoBaTh MOHATUAMM. MHOXKECTBO, MOAMHOXKECTBO,
Omnepalyy HajJ MHOXKECTBAMH, YMEHHE OIepHUpOBaTh MOHATUSAMU:
rpad, cBs3HBIN rpad, nepeBo, LUK, MPUMEHITh UX MPU PEIICHUH
3ajad;, yYMEHHE UCIOJB30BaTh IpadUyuecKoe IPeNCTaBICHUE
MHOJKECTB [JIsl ONMCAHUs pealbHbIX IPOLIECCOB U SIBIEHUH, NpHU

peLIeHNH 3a7a4 U3 APYTUX y4eOHBIX MPEIMETOB

YMeHHe ONnepupoBaTh NOHATHIAMU: ONPENEICHUE, aKCHOMA, TEOpEMA,
NOKA3aTeNbCTBO, YMEHUE pAaClMO3HABATb HCTUHHBIE U JIOJKHBIE
BBICKA3bIBAHUS, NPUBOJUTH NPHUMEPBI U KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUSA BBICKQ3bIBAHUH

YMeHne onepupoBaTh MOHITHSIMU. HATYPAIbHOE YUCIIO, TIPOCTOE H
COCTaBHOE HYHCJIO, JMACNUMOCTb HATypPaJbHBIX YHCEN, TMPU3HAKU
JEIUMOCTH, LIeJI0e YHCIO, MOIYJb YUCia, OOBIKHOBEHHAsI Ipo0b W
necsiTiuHasi 1poOb, CTAHIAPTHBIN BHJ YKCIIA, PALMOHAIBHOE YHCIIO,
UPPAlMOHAIBHOE YHUCIIO, apUPMETUYECKHH KBAaIPaTHBIH KOPEHB;
YMEHUE BBITIOJHATh JEWCTBUSI C YUCJIAMH, CpaBHUBATb W
YIOPSIAOYMBATH YHCJA, MPEACTABJSATh YUCIA HAa KOOPAUHATHOM
MPsIMOM, OKPYIJISITh YWCIA, YMEHUE AeNaThb MPUKUIAKY U OIEHKY

pe3yabTaTa BBIYMCIIEHUI

YMeHue onepupoBaTh MOHATUSMU. CTENEHb C LIEJIBIM MOKA3aTeNeM,
apudmeTnuecKkuii KBaIPaTHBIA KOPEHb, MHOTOYJICH, ajreOpandeckas
Opo0b, TOXKIECTBO, 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENCHH
OOJbIlle €UHUIILI, YMEHHE BBINOJHATH PAcuéThl Mo Qopmysam,
npeoOpa3oBaHmsi LEJbIX, IPOOHO-PAIMOHANBHBIX BBIPAXKEHUN W
BBIPAYKECHUI C KOPHSAMHU, PA3JIOKEHHE MHOTOWICHA HA MHOXKHUTEIH, B
TOM YHCJIE C HCIOJb30BaHHEM (OPMyJ pPa3sHOCTH KBAAPATOB U

KBaApaTa CyMMbI U Pa3HOCTH

29




YMeHue onepupoBaTh NOHITUSMU. YUCJIOBOE PABEHCTBO, YPABHEHUE
C OAHOW NEPEMEHHOW, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHON; YMEHHE peliaTh JUHEHHbIC U KBAJAPATHbIC YPABHEHHS,
OpOOHO-palMOHABHBIE YPABHEHHs] ¢ OJHON MEPEMEHHOU, CHCTEMBI
JBYX JINHEMHBIX YPABHEHUM, JTUHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHblE W JPOOHO-pallMOHANBHBIE HEPABEHCTBA C OJHOM
MEePEMEHHOM, B TOM YHUCJIE PU PELISHUH 3a/1a4 U3 APYTUX NPEIMETOB
U TPAKTUYECKUX 3a7a4, YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
NPSIMYI0 U KOOPAMHATHYIO TUIOCKOCTb JUTsl M300pasKeHHs pPelleHui

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh NOHATHAMU: QyHKIUSA, rpaduK GYHKUNHN, HYJIH
byHKLMH, NPOMEXYTKA  3HAKOTOCTOSTHCTBA, IPOMEXKYTKH
BO3pacTaHMs, yOBIBaHWS, HAWOOJbIEe W HAUMEHbLIEC 3HAYCHHS
byHKUMY; yMEHHe ONEePUPOBATb  MOHATUSIMH: npsMast
NPONOPUHOHAIBHOCTb, JIMHEHHAs (PYHKLIUS, KBaIApATUIHAS (PYHKLIHS,
obpaTHasi TPOMOPIMOHAIBHOCTh, mapaboja, rumepboia, yMeHue
crpouth rpadpuku  (PYHKUWH, HCHONB30BaTh Trpadukd UL
OTIpENEJICHNs] CBOMCTB MPOLIECCOB M 3aBUCHMOCTEH, U PEIICHUS
3amad U3 APYrux y4eOHBIX MPEAMETOB M PEAbHON KM3HH, YMEHHE

BbIpaXaTh (GOPMyJIaMH 3aBUCIMOCTH MEXKIY BETMIMHAMU

YMeHue  omnepupoBaTh  MOHSITUSIMMU: MOCJIEI0BATENbHOCTD,
apupMeTnuecKkass U TEOMETPHYECKas MPOrPECCHU; YMEHHE
HCIIOJIb30BaTh CBOMCTBA MOCIENOBATENBHOCTEH, (POPMYJIIBI CYMMBI U
of1Iero wieHa MpU PELICHUH 3a7ad, B TOM YHCIE 3a7a4d U3 OPYrux

y4eOHBIX MPEIMETOB U PEAIbHOM JKU3HU

YMeHHe perarth 3a1a4M Pa3HbIX THUIOB (B TOM YHCJIE HA MPOLIECHTHI,
IONM W 4YacTH, JBW)KEHHE, paloTy, LEHYy TOBapOB M CTOUMOCTH
MOKYTIOK M YCJIYT, HAJIOTH, 33J1a41 13 00J1aCTH YIPaBJICHUS JIUIHBIMH
U ceMeWHbIMH (PUHAHCAMH), YMEHHE COCTaBISITh BBIPAKEHUS,
YPAaBHEHHUsl, HEPABEHCTBA M CHUCTEMBbI MO YCIOBUI 3a7auH,
UCCIIEIOBATh MOJYYEHHOE PELICHHE 1 OLIEHHBATh NPaBAONOA00HOCTb

MOJYYCHHBIX PE3YJIbTATOB

YMeHne onepupoBaTh NOHATHAMHE: (PUTypa, TOUKA, OTPE30K, MpsMasi,
ay4, JIOMaHas, yrod, MHOTOYT'OJIbHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBIN 51 PaBHOCTOPOHHUI TPEYrOJIbHUKY,
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NPSIMOYTOJIBHBIN TPEYrOJbHUK, MenuaHa, OWUCCEKTPUCa U BBICOTA
TPEYTrOJNIbHUKA,  YETBIPEXYTrOJbHUK,  MapajjIesiorpaMmM,  pomo,
NPsIMOYIOJIBHUK,  KBajpaT, Tpameuus; OKPYXKHOCTb,  KpYT,
KacaTeJbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (PHUTypamu;
YMEHHE pellaTh 3a4a4d, B TOM 4YHCJIe U3 NOBCEAHEBHOM KU3HU, HA
HAXOKJ€HUE T€OMETPUYECKUX BEJIUYUH C IPUMEHEHUEM H3yYE€HHBIX

CBOHCTB Quryp u pakroB

10

VYMeHue OmnepupoBaTh MOHSITHAMHU. PaBEHCTBO (UTYP, PaBEHCTBO
TPEYroJbHUKOB, MaPaUIEIbHOCTh M MEePNEHIUKYISIPHOCTD MPSIMBIX,
yroJl MEXAy MOpPsSMBbIMH, MEPIeHIUKYSAP, HAKIOHHAS, MPOEKLHS,
nonodue  ¢uryp, TNOAOOHBIE  TPEYrOJbHUKH,  CHMMETPHS
OTHOCHUTEJIBHO TOYKU U TNPSIMOH, YMEHHE PaclO3HaBaTb PaBEHCTBO,
CUMMETpHIO ®u  moxobue  ¢uryp, NnapajuleIbHOCTb U

NEePNEHAUKYIAPHOCTD NPSIMBIX B OKPYXKAIOLIEM MUPE

11

YMeHHe OnepupoBaTb MOHATHAMH. [JIMHA, pPAaCcCTOSHHUE, YroJl
(BeNM4MHA yIJia, CHHYC U KOCHHYC YIJIa TPEYrOJIbHUKA), TUIOINANb;
yYMEHHE OLIEHUBATh Pa3MePbl IPEAMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE, YMEHHE NPUMEHSTh (POPMYJBI MEepUMeTpa U IUIOIIAIH
MHOTOYTOJIbHUKOB, JUIMHBI OKPY’KHOCTH U TUIOIIAIN Kpyra, oObema
MPSIMOYTOJIBHOTO MapajulesieNuIea;, YMEHUe NPUMEHATh MPU3HAKU
PaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CyMME YIJIOB TPEYIrOJIbHUKA,
teopemy IIudaropa, TpUrOHOMETpUYECKHE COOTHOIUCHHS IS

BBIYMCIICHUS JINH, PACCTOSHUM, IUIOIANEeH

12

Ymenne wu300paxkarb Tulockue (GUrypel M UX KOMOWHANuWW,
NPOCTPAHCTBEHHBIE (PHUIYpBI OT PYKH, C TOMOINBIO YEPTEKHBIX
UHCTPYMEHTOB U JJIGKTPOHHBIX CPEINCTB IO TEKCTOBOMY WIIH

CUMBOJIbHOMY OTIMCAHUIO

13

YMeHHne onepupoBaTh MOHATHUSMH. IPSIMOYIOJIbHAs CHUCTEMa
KOOPJMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IPOU3BENECHNUE BEKTOPAa HAa 4YHUCJIO, CKaJsIPHOE IPOU3BEIECHUE
BEKTOPOB, YMEHHE HCIOJb30BaTh BEKTOPbl M KOOPAWHATBI IS
MPEACTABJICHUS] AAHHBIX U PELIEHUs 3a71a4, B TOM YMCJIE U3 APYTUX

y4eOHBIX MPEIMETOB U PEaIbHOM JKU3HU

14

VMmenune OnCpupoOBaTh TOHATUAMU! CTOJIOUKOBBIE W KPYrOBbLIE

auarpaMMbl, TaOMUIBL, CpeaHee apuMeTHUeCKoe, MeIHaHa,
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HanOoJblliee U HAUMEHbIIEe 3HAYSHMs, Pa3Max YHCIOBOrO Habopa;
yMEHHE U3BJEKAaTh, WHTEPIPETHPOBATb U  MNPeoOpa3OBBIBATH
UHpOPMALMIO, TPEACTABICHHYI0 B TabJIMIaX W Ha AHArpamMmax,
OTPAKAIOIIYK) CBOWMCTBA U XapPAKTEPUCTUKU PEANbHBIX MPOLECCOB U
SIBJICHUH, yMEHUE paclo3HaBaTb W3MEHYHUBBIE BEJIUYUHBI B

OKpYy’KaroIllleM MUpe

15

YMeHHne omnepupoBaTh NMOHATHAMH: CIYYalHBIA OMBIT (CIy4dailHBIN
SKCIEPUMEHT), 3JIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIH HCXOM)
CJIy4alHOTO OMBITa, CIy4aliHOE COOBITHE, BEPOSITHOCTH COOBITHS
YMEHHE HAaXOIUTb BEPOSITHOCTH CIyYalHBIX COOBITHI B OIBITAX C
PaBHOBO3MOJKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMU, YMEHHE peIlaTh
3aauil METOJOM OPraHM30BaHHOTO Inepedopa M C UCIONb30BAHUEM
IpaBUjla YMHOXKEHUS, YMEHHE OLIEHHUBATb BEPOSITHOCTH pPeasIbHBIX
COOBITHH W SIBICHUH, IOHUMATh POJIb TPAKTHUECKH JTOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITUH B OKpPY)KAKOLIEeM MHUPE U B KHU3HH,
3HAKOMCTBO C TIOHATHEM HE3aBUCUMBIX COOBITHII, 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YUCEJI U €r0 POJIBIO B MaCCOBBIX ABJICHUAX

16

YMenne BbIOUPATh MOIXOMALINN M3YUEHHBIH METOA U PEeIleHUs
337344, NPUBOAUTE NPUMEPbI MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOAE U XKU3HH, PACIO3HABATH MPOSBJICHUE 3aKOHOB MAaT€MAaTUKU
B HCKYCCTBE, OINMCBIBATb OTHAEJIbHBIE BBIJAIOLINECS PE3YJIbTAThI,
MOJIy4CHHBIE B XOJ€ Pa3BUTHSl MaTEMATHKU KaK HAyKH, NPUBOJUTH
IpUMEpPBl  MAaTEeMaTUYeCKUX OTKPBITMM W WX aBTOPOB B

OTE4E€CTBEHHON U BCEMUPHOU HCTOPUHU

32




IHHEPEYEHD DJIEMEHTOB COJAEPKAHNS, IIPOBEPAEMBbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMbli 3JIEMEHT COAEPKAHHS

1 Yucna v BBIYUCICHUSA

1.1 Harypanbneie u nenble uncna. [IpusHaku qenMMOCTH LEIbIX YUCEN

- OObIKHOBEHHBIE M AECATHYHbIE  OpOoOM, TPOUEHTHl, OECKOHEUHBIE
' MEPUOANYECKHEe APOoOH

13 PaunonaneHble uynciaa. ApupMeTHuecKHe Omepanud ¢ PaluOHAJIbHBIMU
' YUCJIAMHU

14 HeiictButenbHble yncna. ApudMeTHyecKue omepanuu ¢ IeHCTBUTENbHBIMU
' YUCJIAMHU

s [IpubnmkéHHbIe BBIYMCICHUS, TMpPaBHIa OKPYIJICHHS, NMPHUKUAKA U OIEHKA
' pe3ynbTaTa BBIYUCICHHN

2 Anrebpandeckue BbIPaKEHHS

2.1 BykBeHHBIE BbIpaKeHUS (BBIPAKEHHUS C TEPEMEHHBIMH )

59 Crenenp c nenbiM mnokasareneM. CTeneHb C pPalUOHAIBHBIM IOKA3aTeJeM.
. CaoiicTBa cTeneHu

23 MHoro4seHs!

2.4 Anrebpanyeckast 1poOb

5 s Apudpmernueckuii  KOpeHb  HaTypanbHOH  cremeHn.  [eiictBus ¢
' aprupMeTHUECKUMH KOPHSIMH HATypPaJIbHOM CTETIEHN
3 YpaBHEHHUs U HEPABEHCTBA

31 Lensie u apoOHO-parmoHaibHbIe ypaBHEHHs. CHUCTEMBI M COBOKYITHOCTH
' YPaBHEHUM

39 Lensle u apoOHO-panmoHadbHble HepaBeHCTBA. CHCTEMBI W COBOKYMHOCTH
' HEPaBEHCTB

33 Pelienne TeKCTOBBIX 3a1a4
4 Hucnosele NOCIENOBATEIbHOCTH

4.1 IMocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHKSs ITOCIEN0OBATEILHOCTEH
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Apudpmernueckass W reoMmerpuueckas mnporpeccun. Popmyna  CIOKHBIX

42
MIPOLICHTOB
5 DyHKIMU
Oyuknaust, crmocodObl 3anmanus ¢Qyakuun.  [paduxk  Gyskomm.  OOmacts
OTIpEeNeNIeHNs] U MHOXKeCTBO 3HaueHuH ¢pyHkuuu. Hynu ¢pyskmum. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXKYyTKM MOHOTOHHOCTH (PyHKIMH. MakCUMyMBbI U
MUHUMyMBbl (yHkund. Haubonblnee v HauMeHblee 3HaueHHe (PyHKIMM Ha
MIPOMEXKYTKE
6 KoopaunaTel Ha npsAMOM U MIOCKOCTH
6.1 KoopaunaTtHas npsimas
6.2 JlexapTOBbI KOOPAWUHATHI 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 BeposatHOCTb U cTaTUCTHUKA
8.1 OnucarenbHas CTaTUCTUKA
82 BeposrnocTts
8.3 Kombunatopuka
8.4 MHoxecTBa
85 I'padwr
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YUYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YUHEHUKA

» Marematuka. Anredpa: 9-i kimacc: 0a30BbIl YPOBEHb: yUeOHUK; 1 5-¢ u3aanue,
nepepadoranHoe Makapsiues O .H., Munmok H.I'., Hemkos K.W. u ap.; mox
penakuueit Tensakosckoro C.A. AxkumonepHoe o0mecTBo «M3maTenscTBo
«IIpoceemenue»

METO/IMYECKUE MATEPUAJIbI JIJ151 YUUTEJISA
YueOHOo-MeTOoAMYECKOE TOCOOUE 110 anredpe i ydammxcs 9 kmaccos. JlanHoe
MOCOOWE COACPKUT MOAPOOHBIN KOMU(PHUKATOP TEM 32 KyPC OCHOBHOM TITKOJIBI TIO
anreope, KOTOpbIe COOpaHbl B CEMb T'PYIIIL.

DJNEKTPOHHOE W3/IaHUE Ha OCHOBE MevyaTHoro u3ganus: [loypounsie paspabot-
KH 1o anredpe. 9 kimace : mocodue st yuutens / A H. Pypykun. — 3-¢ uzn. —
Mocksa : BAKO, 2020 — 320 c. — (B momo1ib mKOIsHOMY YUHTEITIO). —

ISBN 978-5-408-04629-4. — TeKCT : HEMOCPEACTBCHHBIH.

HUPPOBBIE ObPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Poccuiickoe oOpazoBanue. OenepanbHblii mopTas

http://www.edu.ru/

B nomotip yuntento. Oenepanysa HHTEPHET-00pa30BaHUA

http://som.fio.ru/
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KOHTpO/bHbIE paboTbl Mo anredpe
9 knacc (YMK Makapblyes ¢ 2023 1.)
"'JTABA |. Hucna n BbluncneHus
8 1. JencTBuTeNbHbIE YMC/a.
8 2. MpunoxxeHNA MaTeMaTUKN B PeasibHOM YKU3HW.

KoHTponbHaa pabota Ne KP-1. NpoBepsiemble TeMbl: n.1-5 yyebHnKa
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TTABA 11, ®yHKUMN 1 TpadnKu
8 3. DYHKUMM N NX CBOIACTBA.
8 4. KBagpaTtnydHasa yHKUMA 1 eé rpadmk.

KoHTponbHasa pabota Ne KP-2. INpoBepsiemMble TeMbl: NMn.7-11 yyebHUKa
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TTABA 111, YpaBHeHMS 1 HepaBeHCTBA C O4HOW NepemMeHHON
8 5. YpaBHEHMA C 0fHOM NepeMeHHONA.

KoHTponbHasa pabota Ne KP-3. INpoBepsiemble Tembl: nrn.13-15 yyebHuKa.
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TTABA 111, YpaBHeHMS 1 HepaBeHCTBa C O4HOW NepemMeHHON
8 6. HepaBeHCTBa C 0[1HOW MePeMEHHON.

KoHTponbHasn pabota Ne KP-4. INpoBepsiemMble TeMbl: NMn.16-17 yyebHMKa.
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'TTABA V. ¥paBHEHNS N HepaBeHCTBa C ABYMS NEPeMEHHbIMU
8 7. YpaBHeHMA ¢ AByMSA NepeMeHHbIMN N UX CUCTEMBI.

KoHTponbHasa pabota Ne KP-5. INpoBepsiemble TeMbl: Nn.19-22 yyebHMKa.
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'TTABA V. ¥paBHEHNS N HepaBeHCTBa C ABYMS NEPeMEHHbIMU
8§ 8. HepaBeHcTBa C ABYMSA MepeMeHHbIMU N NX CUCTEMBI.

KoHTponbHasn pabota Ne KP-6. NpoBepsiemMble TeMbl: N.23-24 yyebHMKa.
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TTABA V. ApnpmeTnyeckasa 1 reomeTpmyeckas rnporpeccuu
8 9. ApudpmeTryecKas nporpeccus.

KoHTponbHaa pabota Ne KP-7. NpoBepsieMble TeMbl: MM.26-28 y4ebHNK
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TTABA V. ApnpmeTnyeckasa 1 reomeTpmyeckas rnporpeccuu
810. N'eomeTpuryecKas nporpeccus.

KoHTponbHasa pabota Ne KP-8. INpoBepsiemble TeMbl: Nrn.29-30 yyebHMKa.
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ToroBasi KOHTpO/ibHasi paboTa 3a Kypc 9 Knacca
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