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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsl: OHA 00ECIIEYMBAET U3YUEHHUE APYTUX TUCLUIUIMH KaK €CTECTBEHHO-
HAyyHOro, TaK U TyMAaHUTAPHOTO LUKIOB, €€ OCBOECHUE HEOOXOAUMO s
OpOAODKEHHUs oOpa3oBaHMsT W JUIsl IOBCEAHEBHOM JKWM3HM. PasButue y
OOy4arolmuxcs HAy4YHBIX TPEACTABICHUNA O TMPOUCXOKACHUU U CYIIHOCTH
anreOpandeckux aOCTpakiuii, crmoco0e OTpaKeHUS MaTeMaTHYeCKOW HayKoil
SBJICHUH M TPOLECCOB B NpHUpPOJe M OOILIECTBE, POJIM MaTEeMaTHYECKOrO
MOJIEJIMPOBAHUS B HAYYHOM ITI03HAHUU U B IPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO
HAYYHOTO MUPOBO33PEHUS U KaUeCTB MBIILJICHHUS, HEOOXOANMBIX IJIS afanTaliy B
COBpeMEHHOM 1uppoBOM o01IecTBe. M3yueHue anredpbl 0OecreuynBacT pa3BUTHE
yMEHHsI Ha0mIoAaTh, CpaBHHMBATh, HAXOJWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBILUIEHHS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
NEHCTBUS, BBIBOJBI, (POPMYIUPOBATh yTBepxkIeHUs. OcBoeHHE Kypca aireOpsl
o0ecrneunBaeT pa3BUTHE JIOTHUECKOTO MBITIICHUS! 00YYAIOIINXCS: OHU HCTIONb3YIOT
JEAYKTUBHBIE M WHIYKTUBHBIC PacCyKICHHsS, O0OOIIeHHEe W KOHKPETU3aIHIO,
abctparupoBaHue U aHajgoruto. O0yueHue anredpe mpearnosiaracT 3HauuTEIbHbIN
00BEM CaMOCTOSITENIBHOM 1€ATEIbHOCTH 00Yy4aOIIUXCsl, TO3TOMY CaMOCTOSITEIbHOE
pelieHre 3afad  OOYy4aroOLUIUMUCS SIBIAETCA peaju3aluedl  J1eATeIbHOCTHOTO
NpUHIUIA OOYYEHHUS.

B crpykrype mnporpammsl y4eOHOro Kypca «AmnreOpa» yriyOnEHHOTO
U3YyYEHHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna W BBIYUCIEHUA», «Anredpanyeckue BbIPAXECHUs», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
IpYTMMH €ro JHHHSIMH. B Xome m3ydeHHs Kypca OOydaromuMcsi MPUXOAUTCS
JIOTHYECKH pacCyAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH I3bIK. B cBsi3n
C 3TUM B MIporpammy yuyeOHOro Kypca «Anredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JOTHKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOro
oOpa3oBaHUsT UM  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOY4YarOIIMMHUCS  OCHOB
YHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep’KaTeNbHOH M CTPYKTYpPHOU
OCOOCHHOCTBIO yueOHOro Kypca «Anredpa» SBISETCS €ro HHTErPUPOBAHHBIM
XapakTep.

Conmepxanne nuHMH «YWCia W BBIYUCICHUS» CIY)KUT OCHOBOW IS
JATBHEUIIIETO M3yYEHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEAHEBHON
XKU3HU. Pa3BuTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3zoBaHUs



CBSI3aHO C PAlMOHAIBPHBIMM WU HPPALUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM
MPEACTABICHUN O JEHCTBUTENHLHOM YUCTIE. 3aBEPIICHUE OCBOCHUS YHCIOBOUM JTMHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandecKux JIMHUM — « AJIreOpanyecke BhIPaKEHUsD
U «YpaBHEHUs] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MTPEAMETOB U OKpYyXkarolel peanbHocTH. Ha ypoBHE OCHOBHOTO 00ILIETO
oOpa3oBaHus y4eOHBI MaTepual TPYNIUPYETCS BOKPYr  pallMOHAIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHUE MATEMATUKHU KakK s3bIKa JUJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIUCAHMUS TMPOLUECCOB U  SABJICHUU
peanibHOTO Mupa. B 3amaun o0yuenus anredpe BXOAT TaKxkKe JaTbHEHIIIee pa3BUTHE
JITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
uHDOpMATUKHA, ¥  OBJAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCYKICHUHU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJIENH
JUISL OTIMCAHUS ¥ UCCIEI0OBAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
obmiecte. M3yuenue Mmatepuasna cnocoOCTBYET pa3BUTHIO y O0yUaIOIUXCsl YMEHUS
WCIIOJIb30BaTh pA3JIMYHBIE BBIPA3UTENIBHBIE CpPEJICTBA S3bIKA MATEMAaTUKU —
CJIIOBECHOT'O, CMMBOJMYECKOT0, IpaUuyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUM O POJIM MATEMATHUKHU B PA3BUTUU LIMBUIU3ALNU U KYJIbTYPBHI.

VYrinyOnéHHsiit Kypc anreOpbl XapakTepHU3yeTcsi U3yuYeHUEM JTOTOIHUTEILHOTO
TEOPETUUECKOIO amnmapaTa U CBA3aHHBIX C HUM METOJIOB pellieHus 3a1a4y. Anredpa
SBJISIETCS SI3BIKOM JJISI OMUCAHUSI OOBEKTOB M 3aKOHOMEPHOCTEH, CIY>KUT OCHOBOM
MaTeMaTU4yecKkoro MojenupoBaHus. Ilpu 3ToM camMu OOBEKTHI MaTEMaTUYECKHX
YMO3aKJIIOUCHU W TIPUHATBIE B airedpe TmpaBuia UX KOHCTPYHPOBAHUSA
CocOOCTBYIOT (POPMUPOBAHUIO YMEHUI 0OOCHOBBIBATH U JOKA3bIBATH CYKICHUS,
pa3BUBAIOT MAaTEMAaTHYECKYIH0 MHTYUIIMIO, KPAaTKO M HAIVISIIHO PacKpbIBAOT
MEXaHU3M JIOTHYECKUX MOCTPOSHUI U y4aT uX NpUMEHEeHHI0. TeM caMbIM anredpa
3aHMMAeT OJHO M3 BEAyIIMX MeCT B (OPMHPOBAHMU HAYyYHO-TEOPETUYECKOTO
MBILUIEHUS 00YYarOIIUXCS.

CornacHo yueOHOMy IMaHy B 7-9 Kkjaccax u3ydaeTcss Y4eOHBIH Kypc
«Anredpa», KOTOpBIM BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3/ielibl COJEpIKAHMS:
«Uucna u BBIUKCIEHUS», «AJNTeOpanyecKue BBIPAKEHUA», «YPaBHEHUS U
HEpPaBEHCTBa», « DyHKIIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orBogutcs 408 yacos: B 7 kitacce —
136 gacos (4 yaca B Hezento), B 8 knacce — 136 yacos (4 yaca B Heiento), B 9 kiiacce
— 136 yacoB (4 Jaca B He/IeINIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULIMOHHON CUCTEME CUUCIICHHUS.

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peabHOM MPaKTUKKU HA YacTH, Ha APOOU, HA TIPOLIEHTHI, TPUMEHEHUE OTHOIICHUH U
MPOTIOPIMI NIPU PELICHUH 3a/a4, pEelIeHUe 3a/1a4y Ha JBUKEHUE, paboTy, MOKYIIKH,
HaJIOTH.

JlenmumocTs Leabix uyncesl. CBOMCTBA ICIUMOCTH.

[IpocTeie u cocraBHble uucia. UYETHble M HEYETHbIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEIACHUS LEIBIX YHCEII IPU PEIICHUU 3a]1a4 C IPAKTHYECKUM COJIEP)KAHUEM.

HanGomnpiuit o01mumii 1enuTenb 1 HauMeHblIee 00111ee KpaTHOE ABYX YHUCET.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPAKEHUSA

BelpaxkxeHre C IEpEeMEHHBIMU. 3HAUYECHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpeacraBieHne 3aBUCUMOCTH MEXAY BEIMUYMHAMU B BHJI€ (DOPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
JloKka3aTenbCcTBO TOKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIECHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JeieHre MHorouieHoB. [IpeoOpa3oBanue
L[EJI0TO BhIpaXKeHUs1 B MHOTOWIeH. KopHu MHOTrOIIeHa.

@DopMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIpQXKEHHUM, KyO CyMMbl M KyO pa3HOCTH JBYX BbIpaK€HHUI, pa3HOCTb
KBaJIPaTOB JABYX BBIPAKEHU, TPOU3BEIECHUE PA3HOCTH U CYMMBI JIBYX BBIPaXKE€HUH,
CyMMa M pa3HOCTb KyOOB JIByX BBIPAKEHU.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeToT TpynIUupPOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YecKasi MOJENb PEaJbHON CUTYallUH.



JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW. UMCIO KOpHEHW JMHEWHOTrO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7a4 C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHUs CUCTEMBl JHMHEWHBIX YpaBHEHUH C JByMS
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. UncinoBble TPOMEXYTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpadukoB, 3agaHHbIX (opMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

DYHKIIMOHAIbHBIE 3aBUCUMOCTH MEX1y BenuunHamu. llonsartue QyHkuuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
orpeseneHus u 0oaacts 3HaueHui pyHkuuu. CriocoOsl 3a1anus GpyHkuuu. ['padux
¢ynkiun. [loHATHS MakcMMyMa W MUHUMYMa, BO3pacTaHus MU yObIBaHUS Ha
IpUMEpPAX PeAIbHBIX 3aBUCUMOCTEN.

JIuneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHOM (QyHkuuu. I['padux
¢dynkuu y = |X|. Kycouno-3a1anubie (GyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUA

KBaapatHbie KOpHU. Apu(MeTHUECKUl KBaAPaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsiTie WppanMoOHANBLHOrO 4ucia. J[eWCTBUS C UPpALMOHAIBHBIMU YHUCIAMM.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UYKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

[IpencraBimeHuss O pACIIMPEHUSIX YUCIOBBIX MHOXECTB. MHOXecCTBa
HaTypaJIbHBIX, LEJbIX, PALMOHAJIBHBIX, IEUCTBUTEIbHBIX Ynicell. CPAaBHEHHE YHCEIL.
YucnoBble IPOMEKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELICHUIO YPAaBHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a]1a4.

Pasmepsl 0OBEKTOB OKpYXAIOUIETO MHpA, AJUTEIBHOCTh IPOLIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA

Anrebpandeckas apoOb. JlomycTuMble 3HAUYEHUS TEPEMEHHBIX B APOOHO-
palMOHAIBHBIX  BBIpaKeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckod apoOwu.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brinenenwne menoit gactu anredOpandeckoit 1poomu.

Panmonanenbie BBIPAKECHUS. ToxnecTBeHHbBIE npeoOpa3oBaHUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBaApaTHbIE KOpHH. TOXIeCTBEHHBIE MpeoOpa3oBaHUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

CrerneHb ¢ 1eJIbIM MOKa3aTeeM U e€ cBoiicTBa. [IpeobpasoBanue BoIpaXKeHUH,
COJIEpIKaIlX CTEIICHH.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJAPATHOTO YpPABHEHWS.
KosmmuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
YpaBHEHUS, CBOJUMBIE K TUHEWHBIM YPABHEHUSIM WJIU K KBAJPATHBIM YPABHEHUSM.
KBagpatHoe ypaBHEHHE C mmapaMeTpoM. PemeHne TEKCTOBBIX 3aay C MOMOILBIO
KBa/IPAaTHBIX YPABHEHUH.

HpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  apoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padnueckast HHTEpIIpeTaIisl ypaBHEHHM ¢ IByMs IEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. CTporue u HeCTporue HepaBeHcTBa. CloKeHue
M YMHOXECHHME YHUCJIOBBIX HEpaBeHCTB. OLICHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIEeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Pemienne NMHENHBIX HEPABEHCTB C OJHOW NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIUU

OO6usacTh onpeaeneHuss 1 MHOXKECTBO 3HaueHU (pyHkunu. CriocoObl 3a1aHus
bynkuumid. I'paduk Gynkumrn. Urenue cBoilcTB pyHkunu no e€ rpaduxy. IIpumepst
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| u ux cBoiicTBa.
Kycouno-3anannsie GpyHKINN.

9 KIIACC

Yuciaa v BLIYUCJICHUSA



Kopens n-ii crenenu u ero cBoiictBa. CTENEHb C pallMOHAIBHBIM I10Ka3aTeIeEM
U €€ CBOWCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxxecTBeHHbIE TPeoOpa3oBaHUsl BBIPAKEHHM, COAEp)KalluX KOpeHb N-i
crenieHU. ToXIeCcTBEHHbIE MPEe0Opa30BaHUs BHIPAKEHUM, COACPIKAIIUX CTENEHb C
paMOHAIBHBIM MTOKA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJpaTHOTO TPEXUJICHA HA IMHEWHBIE MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

bukBaaparHsie ypaBHeHUs. [IpuMepbl TPUMEHEHUIT METOAOB PABHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHBl IMEPEMEHHOM, TpaUuecKoro MeToJa NpPU PEIICHUU
ypaBHEHU 3-ii U 4-11 CTENEeHE.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C ABYyMs IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pELICHUS CUCTEMBI HEJTMHEHHBIX YPaBHEHUH ¢ IBYMsI TepeMeHHbIMU. CrcTema AByX
HEJIMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU KaK MOJIEb PEaJbHON CUTYaLIUH.

UucnoBele HepaBeHCTBA. PellleHne JNMHEMHBIX HEPaBEHCTB. /[oka3aTesbcTBO
HEPaBEHCTB.

KBanparHeie HepaBeHCTBA € OJHOW NEpPeMEHHOM. PemieHne KBaapaTHBIX
HEPaBEHCTB rpa)MYecKUM METOJOM U METOJOM HMHTEpPBaJOB. METO/l MHTEPBAJIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelimme HepaBeHCTBA C TapAMETPOM.

Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO C 1ByMs IlepeMEHHbIMHU. PellleHHe HepaBeHCTBA C JABYMs
nepeMeHHbIMU. CHCTEMBI HEPaBEHCTB C ABYMsI IEpeMEHHBIMHU. [ "paduueckuii MeTo
pELIEHHS] CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DOyHKUIMHA

Oyukrusa.  CBoiictBa  QyHKUMA:  Hynd  (QYHKIIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, IPOMEKYTKHA BO3pacTaHUsl W yObIBaHMS (PYyHKLHUU,
YETHBIE U HEYETHBIE (PYHKIIMHU, HAMOOIbIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagpatnuynas ¢yHkuuss u e€ cBoicTBa. Mcmonb3oBaHHE CBOMCTB
KBaJpaTUYHOUN PyHKIMM J71s1 perieHus 3aaad. [loctpoenune rpaduka KBaapaTHIHON
dbynkuuu. Ilonoxxenue rpaduka KBaApaTUYHOW (HYHKIIMH B 3aBUCHMOCTH OT €€
ko> punuentos. I'padpuxn Gynxmmii y =ax2, y = a(X — m)2u y = a(X — m) +n.
[TocTpoenue rpagukoB GyHKIIHI C TOMOIIBIO TPE0OpPa30BAHUIMA.

Jpo6Ho-nuueiinas Gyuknus. MccnenoBanue GyHKIIHIA.

@ynkuusa Y = X" ¢ HaTypalbHBIM MOKa3aTeseM N u e€ rpaduk.

YuciioBble MOCTAECA0BATEILHOCTH H IPOTPEeCCHU



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: ONMUCATEIbHBIN, TAOIUYHBIN, ¢ TMOMOIIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYeCKOl U reomMeTpuyeckor mnporpeccuid. @opMysbl CyMMbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHUH
OECKOHEYHO yObIBAIOIIECH reOMETPHUUECKON MPOTPECCHH.

Meron maTemaTtuueckon MHaAyKuuu. [Ipocrenme npumMepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[TPOT'PAMMbBI YUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) maTpMoOTHYECKOT0 BOCIIUTAHUS

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JTOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAeKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA WM 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HAaBbIKA pedICKCUH, IPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIIEeH CpeJibl, INIAHUPOBAHUS MTOCTYIKOB U OIEHKHU
HX BO3MOXXHBIX MOCIICJICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakTepa FKOJOTHUECKUX TTPOOJIeM U IMyTel UX PeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAaIllMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTHUPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aelicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIsI 0000IIEHHS M CpaBHEHHUSI, KpUTEPUH IIPOBOJAMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBATb U  NPEoOPa3OBBIBATH  CYXKJCHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKICHUSX, Npeajaratb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMOCO0 peleHus Yy4eOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpATh HauboJee MOIXOAIIUN C YIETOM CAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTUBOpEYHE,  MpoOJIeMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABJICHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMPOIECCa, a TaKKe BBIJBUTATh
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS



BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHHS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/€¢ 0OCYXXIIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pEeIlIeHHUs, COIMOCTABISATH CBOHM CYXXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3eHTALUU U 0COOCHHOCTEN ayTMTOPHUH;

NOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHJHOW M MHIUBUIYaJbHOU
paboThl HpU pEUIeHHHM Y4YeOHBIX MaTEeMaTHMUECKUX 3a/ay, NPUHUMATH IIeJb
COBMECTHOH JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3alMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYKIaTh MPOIECC U PEe3ybTar
paboThl, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE); BHIIIOJIHATH CBOIO YacTh padOThl U KOOPAUHUPOBATh
CBOM JICWCTBUA C JPYTMMHU YJIC€HAMH KOMaH/bI, OIICHUBATh Ka4yeCTBO pe3yibTara
KAaueCTBO CBOETO BKJIAJa B OOIIMI Pe3ysbTaT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJEHCTBUSL.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO peElIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHSATH MPUYUHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHN TPU U3yYEHHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pe3yJIbTaTHI:

Yucsia ¥ BbIYMCIEHUS

PammmonansHbBIE UnCHa.

[TepexoauTh OT OHOM (OPMBI 3allUCH YHCENl K Jpyrou (ImpeoOpa3oBbIBATH
JECATHYHYIO Tp0Oh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITUUHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JACCATUUHYIO IPOOH).

Vcronp30BaTh MOHITHS MHOXKECTBA HATypaIbHBIX YHCEN, MHOYKECTBA IEIBIX
YuCcel, MHOXXECTBA paIllMOHANBHBIX YHCET TPH PEHICHWW 3a7ad, TPOBEICHUU
paccyXJaeHUN U JOKa3aTeIbCTB.

[TonrMaTh U OOBICHATH CMBICIT TTO3UIIMOHHOM 3aIMCH HATYPaJbHOIO YHCIA.

CpaBHHBATh M YIIOPSIOYMBATH PAIIHOHATLHBIC YHCTIA.

BrITIONTHSTE, coYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHEC
JEHCTBUS C PAIMOHATLHBIMU YHCIIaMH, UCTIOJIb30BaTh CBOMCTBA YHCE M MPABHUJIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBIMOTHATE NEHCTBUS CO CTEIICHSIMHU C HaTYpaJIbHBIMHU ITOKA3aTEIISIMHU.

HaxonuTh 3Ha4YeHHs] YHUCIOBBIX BBIPAKCHHM, COIASPIKAIIUX pPAIMOHATLHBIC
YuCcla W CTEMCHH C HaTypajdbHBIM IIOKa3aTeleM, NPHUMEHSATh Pa3HOOOpa3HbIC
CrIoCOOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BHIPAKCHHS
MIPU PEIICHUHU MPAKTHUCCKUX 3aJ1a4 U 3a/1a4 U3 APYTUX YICOHBIX MPEIMETOB.

OKpyTJISITh YKcCla ¢ 3aJJaHHOM TOYHOCTBIO, @ TAKXKE 110 CMBICTY MPAKTHYSCKOM
CUTYaIlM¥, BBITIOJHATH TPUKUIKY W OICHKY pe3yibTaTa BBIYUCICHHH, OIICHKY
3HAYCHUN YHMCIIOBBIX BRIPAKCHHM, B TOM YHCJIC MPU PEIICHUN PAKTHICCKUX 3a1a4.

Pemare TekcToBBIC 3amaund  apUOMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaONHIBI, CXEMBbI, YEPTEXKHU, APYrHe CPEACTBA TMPEACTABICHHS JaHHBIX TIPH
pelIeHuN 3a1a4.

PemaTte TpakTHKO-OPHEHTHUPOBAHHBIC 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTOPIIMOHANBHOCTIO BEJIMYMH, NPOICHTAMH, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4d ¢ YY4ETOM OTPAaHWYCHHUH, CBSI3aHHBIX CO CBONMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

JlenuMocCTb.



Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BECHUS LIEJIbIX YUCE.

PacknaapiBaTh HA MHOKUTEIIM HATYpaabHbIC YUCIIA.

CBoOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHBIEe 00IIee KpaTHOE
YHUCell U UCTIOJIb30BaTh UX MPH PEIICHUH 3374, IPUMEHATh aropuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJII, TPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AnredOpandecKkue BbIPAKEHUS

BripaxkeHus ¢ nepeMEeHHBIMH.

Hcronp30BaTh anredpandecKyro TEPMUHOIOTHIO M CHMBOJIUKY, TPUMEHSITH €&
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHHM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb3oBaTh  MOHSATHE  TOXKIACCTBA,  BBINOJIHATH  TOXJIECTBCHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BoInonHITh mpeodpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWIEH ITPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BoinonuaTs neicTBus (CI0KEHHUE, BBIUUTAHUE, YMHOXKEHHUE) C OJTHOUYJICHAMU
U C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIEHHOTO YMHOXKEHUS (KBaapaT U
KyO0 CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHM.

OcCylmecTBIsATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEINW C ITOMOILBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOMKHUTENS, TPYIIUPOBKU CJIaraeMbIX, MIPUMEHSIS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

[TpumensTh npeodpa3oBaHsl MHOTOWICHOB JIJISi PEIICHHS Pa3IMYHbIX 3a7a4
13 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 PEealIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypalbHBIMU ITOKA3aTEISAMM IS
npeoOpa3oBaHUsl BEIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IMpaBUJIa
nepexojia OT UCXOAHOTO YpaBHEHUS K paBHOCUIILHOMY emy. [IpoBepsTh, sBIsIETCS
JIM YUCJIO KOPHEM YpaBHEHHUS.

[TogOupaTe mnpuMepsl Tap 4YUCEN, SBISIONIUXCS PEIICHHEM JHUHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHON TJIOCKOCTH Tpa UK TMHEHHOTO YPaBHEHUS C IBYMSI
MePEMEHHBIMH, MOJIb3YSICh TPa(UKOM, MPUBOJAUTH IPUMEPHI PEIICHUs] YPABHEHUS.



Pemmars cucteMbl ABYX JTMHEMHBIX YPaBHEHHM C ABYMs EPEMEHHBIMH, B TOM
yucle rpaduyecKu.

CocTaBnaTh M peuiath JHWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO yCIOBUIO 337a4l, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJlayyl TIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

Koopaunate! u rpaduxmu.

N306pakath Ha KOOPAUHATHOW MPSIMOIM TOUKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aKCHIBATH YUCIOBBIC MPOMEKYTKH Ha
anre0panyecKoM s3bIKe.

OTmeuaTs B KOOPAMHATHOM IIIOCKOCTH TOYKH MO 3a/IaHHBIM KOOPIUHATAM.

OyHKIMH.

Crtpoutb rpaduku TUHEHHBIX (PYHKITHIA.

OnucelBaTh C MOMOUIbIO (PYHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMUMHAMHU: CKOPOCTh, BpPEMsS, PACCTOSHUE, II€HA, KOJHYECTBO, CTOMMOCTD,
MIPOU3BOIUTENLHOCTD, BPEMSI, 00bEM PabOTHI.

Haxonuth 3HaueHne (PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadguueckuii cnoco® MpeACTaBICHUS M aHaIW3a MH(POpMaLuH,
U3BJIEKAaTh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKUMN i1 aHanu3a TrpaduKoOB pealbHBIX
3aBUCUMOCTEN (HyaM (yHKIMH, TPOMEXKYTKH 3HAKONOCTOSIHCTBA (DyHKLUH,
MPOMEXKYTKUA BO3pacTaHusi M yObIBaHWs (DYHKIMU, HauOOJblllee M HAUMEHbIIIEE
3HauYeHUS (PYHKIIN).

Hcnonp3oBath rpaduku A1 UCCIEAOBAaHUS MPOILIECCOB U 3aBUCHMOCTEH, TpU
peleHny 3a7a4 U3 APYyrux y4eOHbIX MPEeIMETOB U PEAIbHOM KU3HH.

K konIiry oOyuyeHust B 8 ki1acce o0y4aromuiicst MOTyYUT CIASTYIOUINE MPEIMETHBIC
PE3YIBTaTHI:

Yucaa v BIYMCICHUSA

HppaunonanpHbIe YHCIIA.

[IoHnMaTeh W HWCHOJIB30BAaTh IMPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.

CB00OOHO OTepUpPOBATh MOHSATUSIMU: KBaJPATHBIA KOPEHb, apU(PMETHUCCKUN
KBaJpaTHBIN KOPEHb, UPPAIIMOHATBLHOE YKCIIO, HAXOAUTh, OLICHUBATh KBA/IPATHbHIC
KOPHH, UCITIOJIB3YsI TPU HEOOXOUMOCTH KAJTbKYJISTOP, BBITIONHSATH TIPEOOPa30BaAHUS
BBIPAKECHUN, COJECPKAIINX KBAAPATHBIE KOPHH, UCITOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE AEHCTBUTEIIBHBIX
quces U1 CPAaBHEHUS, OKPYTJICHUSI M BBIUUCIICHHUH, N300pakaTh IEUCTBUTEIbHbBIC
YHCJIAa TOYKAMH HA KOOPJAWHATHOM MPSAMOM.



Hcnonp3oBaTh 3amucu OONBIIUX U MaJbIX YHCEN C MOMOIIBIO JAECITHYHBIX
npobeit m crenenerd yucia 10, 3anMchIBaTh M OKPYIVIATh YHCIOBBIE 3HAYEHUS
pEanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emuMocCTb.

CB0OOIHO OIEepUpPOBATH MOHSATUEM OCTATKA MO MOAYJIIO, MIPUMEHSTh CBOMCTBA
CPaBHEHMM IO MOJYIIO, HAXOAUTh OCTATKH CYMMBI U ITPOU3BEACHUS 10 JAHHOMY
MOZYJIIO.

AnredOpanveckue BbIPAKEHUS

JpoGHO-panimoHaIbHbIE BEIPAKEHUS.

Haxonutb AomycTUMBbIE 3HAUYEHUS TEPEMEHHBIX B JIPOOHO-PAIMOHATIBHBIX
BBIPAKECHUSAX.

[IpuMeHsATh OCHOBHOE CBOWCTBO PAIlMOHAILHON APOOH.

BoinonHATe npuBeneHue anredpandyeckux podei K o0lieMy 3HaMEHaTeNto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIEHUE anreOpanueckux apo0ei.

BBINONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[TpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JIs peHICHUs] Pa3IMYHbIX 3a/1a4 U3
MAaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

IIpyMeHATE IOHATHE CTENEHH C LEJNbIM  II0Ka3aTeJIeM, BBIIOJIHATh
npeoOpa30BaHus BbIpAXKEHUH, COAEPIKALUX CTENEHH C LIETBIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe nomycTumele 3Ha4€HNs IEPEMEHHBIX B BBIPAKECHUAX, COAEPIKALLIUX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BemonusaTe npeoOpa3zoBaHUs HpPPALMOHANBHBIX BBIPAKEHUH, HCIONb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

PemaTe kBajpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-paliMoOHaNIbHbIE YPaBHEHMUS.

Pemlare nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPaBHEHUH C IMApaMETPAMMU.

[IpoBOAUTE WCCIIEIOBAaHNS YPABHEHUM M CUCTEM YPAaBHEHUM, B TOM YHCIIE C
IpPUMEHEHUEM rpauuecKux MpecTaBIeHu (yCTaHaBINBATh, UMEET JIM ypaBHEHUE
WIM CUCTEMA YPaBHEHUI PEILICHMS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT ciOBeCHON (HOPMYJIMPOBKH 3adadyv K €& anreOpanyeckoit
MOJENN C IIOMONIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M IOJIYYEHHBIN PE3yJIbTarT.

IIprMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH, PEIIATh
JMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CHUCTEMBI, 1aBaTh rpadUueCcKyIo
WJUTFOCTPALI0 MHOYKECTBA PEILICHU HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.



DOyHKIUU

[TornmMaTe ¥ WCMONB30BaTh (DYHKIIMOHAILHBIC TIOHSTHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUHA TIO0 3HAYCHUIO
aprymeHTa, OrpeAesiaTh CBOMCTBAa (PYHKIUU 10 € rpaduky.

Crpouts rpaduku PyHKIUH , OMUCHIBATH CBOMCTBA YUCIOBOM (YHKIIUHU IO €€

rpaduky.

K xoHniry 00y4yeHus B 9 ki1acce o0y4aromuics MoIyyuT CIeAYIOIUe MPeIMETHbIC
pe3yJIbTaThI:

Yuciia 1 BbIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATHUSAMU: KOPEHb N-il CTENEHHU, CTENEHb C
palMOHAJIBHBIM TIOKA3aTeJIEM, HAaXOAWTh KOPEHb N-I CTENEHU, CTENEHb C
palMOHAJIbHBIM [IOKA3aTEJeM, HCIONb3ysl MpU HEOOXOJUMOCTU KaJbKYJISTOD,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTENIEHU C PALIMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX YHCEN NPU PEIICHUH
3a/1a4, MPOBEACHNUN PACCYKIECHUN U TOKA3aTEIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIbHBIE YHUCJA, OKPYIJIAThH
JEWCTBUTEIBHBIC YUCIIA, BBINOJIHATh NIPUKHUIKY PE3yIbTaTa BBIYMCICHUH, OLEHKY
YHUCJIOBBIX BBIPAXKEHUM.

AJuiredOpanyecKue BbIPpAKEHUA

CB0OOHO OnEepUpPOBaTh MOHATHEM KBAJPATHOTO TPEXUIEHA, HAXOAUTh KOPHU
KBaJPaTHOTO TPEXWICHA.

PacknanpiBaTh KBaJIpaTHBIM TPEXWICH HA JIMHEWUHBIC MHOXKUTEH.

YpaBHeHHS U HEPABEHCTBA

PeraTe nuHENHbIE U KBaJIpaTHbIE YPABHEHUS, YPABHEHHUSI, CBOSIIUECS K HUM,
JIPpOOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemiats HECIOKHbBIE KBAJIPATHBIE YPABHEHUS C MTAPAMETPOM.

Pewate nMHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BAThH
METOJI MHTEPBAJIOB, M300pakaTh pPEIICHHE HEPABEHCTB HA YMCIOBOM MpPSMOH,
3aIMCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemare cucrempl ABYX JIMHEHMHBIX YPAaBHEHHH C JABYMsI NEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

PemaTe HECIOKHBIE CUCTEMBI HEJIMHEMHBIX YPAaBHEHUH C ITIApAMETPOM.

[IpuMeHsATh METOABl PABHOCUIIBHBIX MPEe0Opa30BaHUil, 3aMEHbI TEPEMEHHOM,
rpaduaeckoro MeTo/ia Py pelieHUU YypaBHEHHM 3-11 1 4-i cTeneHeH.

Pemate cucTeMBbl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaTh pEIICHHE CUCTEMbI
HEPABEHCTB HA YMCJIOBOM NPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBIO CHMBOJIOB.

Pemlatb ypaBHEHHs, HEpPAaBEHCTBA W HX CHCTEMBI, B TOM 4YHCIE C
OTrpaHUYEHUSIMU, HAITPUMEP, B LIEIIbIX YHCIIAX.



[IpoBOAUTE MCCIIETOBAaHNS YPABHEHUM U CUCTEM YPABHEHUH, B TOM YHCIIE C
NpUMEHEHHEM rpauuecKux mpecTaBiIeHni (yCTaHABINBATh, UMEET JIU ypaBHEHUE
WIM CHCTEMA YPaBHEHU PEIICHMS], €CIIA UMEET, TO CKOJIBKO, U TIPOYEE).

Pemarp TekcTOBBIE 3alauM  aJreOpanvyeckuM CIOCOOOM € MOMOIIBIO
COCTABJICHHsI YPAaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcrnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MAaTeMaTUYECKOW MOJENIM pEeaJbHOM CHUTyalMM WIM NPUKIAJHON 3aJa4H,
MHTEPIPETUPOBATH NIOJyYCHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOrPECCHU

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, TIpapuk
byHKIIMKM, TMpsMas TPONMOPLUMOHANBHOCTb, JHHEWHas (QyHKuuUA, oOpaTHas
MIPOIIOPITMOHAIEHOCTE, Tapabosta, runepOoia, KyCOUHO-3a1aHHast PyHKITHS.

UccnenoBath pyHkuuio 1o e€ rpaduky, yCTaHaBIMBAaTh CBOMCTBA (DyHKLIMIA:
0o01acTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (PYHKIUH, MPOMEKYTKH
3HAKOMIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHUSA, 4YETHOCTb U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacnio3naBaTh KBajpaTUyHyI0 (QYHKIHIO 110 (opMyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Omnpenensts nojiokeHue rpapuka KBagpaTuyHOW (yHKIUHU B 3aBUCUMOCTH OT
e€ ko PpuLIUEeHTOB.

Crpoutrb rpaduk KBagpaTH4YHOHM (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJIpaTUYHON QPYHKIMU 110 €€ rpaduKy.

Hcnonb30oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJI PEIICHHS 3a/1a4.

Ha nmpumepe kBaapatuunoit GyHKIMH cTpouTh rpaduk ¢pyaxiuu y =af(kx +
b) + ¢ ¢ momomrkio mpeodpazoBanuii rpaduka Gyuakuuu y=Ff(x).

WnnmrocTpupoBaTh ¢ MOMOMIBIO TpaduKa peaabHyI0 3aBUCUMOCTbD W MPOLIECC
10 X XapaKTEPUCTHUKaM.

ApupmMernyeckass ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOIHO ONEPUPOBATH MOHATUAMHU: MOCIEAOBATEIBHOCTD, apU(pMETUYECKAS
Y T€OMETPUYECKask TPOTPECCUHU.

3amaBaTh IOCJENOBATEIBHOCTH pPAa3HBIMU CIIOCOOAMH: OINMCATENIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO0 (POPMYIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIUMCICHHUS C HUCHOJb30BaHUEM (GopMyln N-ro 4jeHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300pakath 4jeHbl IMOCJEIOBATEIBHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YHCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHCclie 337aui U3 pealbHON JKU3HU (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, [UPPOBIX
TEXHOJIOTUH).



Pacro3naBaTh W TNPUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEUHBIX
MOCJICIOBATEIPHOCTEH,  OTPAHWYEHHBIX  MOCJIEI0BATEIHLHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBaIONIUX ) MOCIEI0BATEIbHOCTEH.

ViMeTh mpecTaBIeHrne O CXOIUMOCTH TTOCIIEA0BATEILHOCTH, YMETh HAXOIUTh
CyMMy 0€CKOHEYHO yOBIBAIOIICH I€OMETPHUECKOMN MPOTPECCHH.

[TpumeHsATh METO MaTEeMaTHYECKOW WHTYKIIUH TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ni/n HaumeHoBaHue pa3/iejioB M TEM NPOTPAMMBbI Koutpoabubie IIpakTuyeckue (ngponic)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 UUCJIA U BBIYNCJIEHUS. PaunonanbHbie 1 1 4 POII
yuciia (IIOBTOPEHUE)

2 OVYHKIMU. Koopaunatel u 17 1 5 POII
rpaduku. OyHKIIUU
A .

3 JITEBPAMYECKHWE BBIPAXXEHU A 7 4 POII
Bripaxkenust ¢ nepeMeHHBIMH

PABHEHUS 1 CUCTEMbI YPABHEHU.

4 Y . cne Y 10 1 4 POIII
JIuneliHbple ypaBHEHUS

5 UNCJIA 1 BBIYUCJIEHMA. Crenens ¢ 5 2 POII
HaTypaJibHBIM MIOKa3aTelieM

6 AJITEBPAMYECKUWE BBIPAXXEHW . 93 1 5 POII
MHoro4ieHbl

7 AJIFEBPAI/IUIECK"I/IE BBIPAXKEHNM L. 14 1 5 POII
@opMyIIbl COKPAIIEHHOTO YMHOXKEHUS

8 UNCJIA U BBIUMCJIEHUA. JlenumocTs 10 2 PoII

9 OYHKIUUN. Jluneiinas pyHKIMs 16 1 3 PoOII

PABHEHUS 1 CUCTEMbI YPABHEHUN.

10 v ucHC Y 14 2 3 POIII
Cucrembl TUHEHHBIX YpaBHEHUN

1 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 Al 3 5 3 POII

3HaHUHU




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10

40




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl

1 YPABHEHUA 1 HEPABEHCTBA. 20 1 5 POII
Hepagencrtpa

5 UNCJIA U BBIUNCJIEHUW . KBaapatHbrit 17 1 5 POII
KOPEHb

3 YPABHEHUA 1 HEPABEHCTBA. 17 1 6 POII
KBagparusle ypaBHeHUS

4 AJITEBPAMYECKUE BBIPAKEHU . 17 1 5 POII
JpoOHO-palinoHaNbHbIe BRIPAKEHUS

5 YPABHEHUWA 1 HEPABEHCTBA. 19 9 7 POII
JIpoOHO-palmoHanbHbIe ypaBHEHUS

6 OYHKINN 15 1 5 PO
AJITEBPAMYECKUE BBIPAKEHU .

7 ¢ 14 4 PolI
Crenenu

8 UNCJIA U BBIUNCJIEHUA. [lenumocTh 7 1 3 PO
IT

9 OBTOPEHHE, 06061ueH1fe, 10 5 3 POII
CUCTEMaTHU3allus 3HAaHUU

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 44




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcbl
1 OYHKINN 25 1 10 POl
PABHEHUMA 1 HEPABEHCTBA.
2 Y ¢ 15 2 6 POl
KBagparusle HepaBeHCTBA
PABHEHUMA 1 HEPABEHCTBA.
3 M ¢ 25 2 10 POII
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
UNCJIOBBIE ITOCJIENOBATEJIBHOCTHU
4 N IMPOI'PECCHUHN 25 2 8 PO
AJITEBPAMYECKUWE BBIPAYKEHU .
) 1 ¢ 12 1 4 PoII
CreneHsp ¢ palluOHaJIbHBIM MTOKA3aTeIEM
6 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 34 ) 14 POII
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 52




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosan4yectBo yacos
Ne i/m Tema ypoxka B KonTpoJbHbIe IIpakTH4eckue
cero padoTshI padoThI
1 [ToBTrOpenue. PanmonaibHble yncia 1
5 [ToBropenue. CpaBHeHUE, YIOPSIOUUBAHUE U 1
apudMeTHUecKue NeiCTBUA C pallMOHAILHBIMU YUCIIaMHU
3 IToBTOpenue. Yucosas npsimMasi, MOIyJb YUCIa 1 1
4 [Toropenue. [IponeHThl, 3aUCh IPOLIEHTOB B BUJIE IpOOH 1
U 1po0u B BUJIE NPOLIEHTOB
[ToBTOpenue. Tpu OCHOBHBIE 331a4 HA NIPOLIEHTHI
IToBTOpenue. Tpu OCHOBHBIE 3a/1a4X HA TIPOLICHTHI 1
7 [ToBTopenue. Pemenne TeKCTOBBIX 3a7a4 apu(METUYECKHM 1
CIocooom
[ToBTrOpenue. Pemenue 3aqa4 u3 peasbHON NIPAKTUKHU HA
8 4acTH, APoOU, TPOLEHTHI, MPUMEHEHUE OTHOLLEHUHN U 1 1
IIPONIOPLUI IIPU PELLIEHUH 3aaa4
IToBTOpenue. Pemienne 3a1a4d u3 peanbHON NPAKTUKH HA
9 4yacTu, ApPoOU, MPOLEHTHI, MPUMEHEHUE OTHOLLIEHUHN U 1
MIPONOPLUHI P PEHIEHUH 33]1a4
10 [ToBTOpeHnue. PeanbHble 3aBUCUMOCTH; pELICHHE 331a4 Ha 1 1
JBUXKEHHE, padoTy, MOKYIIKH, HAJIOTH
11 KonTtponsHas padora no teme "Pannonansabie yncna' 1
12 Koopaunara Touky Ha TIPsIMOMA
13 YucnoBble TPOMEXYTKH




14

Hucnossle IPOMEKYTKU

15 PaccrosiHue Mexy AByMsl TOUKaMH KOOPAMHATHOM NpsMON

16 [IpsimoyronpHas cucrema KoopauHat. AGciucca U opauHara 1
TOYKH Ha KOOPAMHATHOM IJIOCKOCTH

17 [IpsimoyronpHas cucrema KoopauHat. AGciucca u opauHara 1
TOYKHU Ha KOOPAMHATHOM IJIOCKOCTH

18 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTIaMu

19 Urenue rpad)vkoB pealbHBIX 3aBUCHMOCTEH

20 @DyHKIMOHATbHbIE 3aBUCUMOCTH MEX/1y BETMUYMHAMU

21 [onsarue pynkumu. OyHKIMSA KaK MAaTEMaTHUECKasi MOAEIb 1
peanbHOro mnpouecca

29 [Nonsarue pynkumu. OyHKIMSA KaK MAaTEMaTHUECKasi MOAEIb 1
peanpHOro nporecca

93 [Tonstue Gynxuu. OyHKIUA KaKk MaTeMaTHYecKast MOJIeNb 1
peabHOTO Mpo1ecca

24 Ob6unacTh onpeaeneHus U 00JacTh 3HaYUEHUN QYHKIUU 1

25 Ob6nacTp onpeneneHus 1 001acTh 3HaUeHUHN QyHKIMH 1

26 Crioco0s1 3a1aHust PYHKITUU 1

27 I'padux pyHkmmm 1

28 KonTtponbhas padora no Teme "Koopaunats! u 1
rpapuku. OyHKIIH"

29 BrIpaxenue ¢ nepeMeHHbIMH. 3HaYEHUE BBIPAKEHHUS C 1
TIepEMEHHBIMH

30 BripaxkeHue ¢ nepeMeHHbIMHU. 3HAYCHHE BBIPAKEHUS C 1
HepEeMEHHBIMU

31 BolpaskeHue ¢ nepeMeHHbIMU. 3HaYEHUE BBIPAYKEHUS C 1

MNEPpCMCHHBIMU




HpeI[CTaBJIeHI/Ie 3aBUCUMOCTH MCIKAY BCIIMYMHAMU B BUJIC

32 1
bopMyIBI

33 [IpencraBnenne 3aBUCUMOCTH MEXK/1y BETMUNHAMH B BUJIC 1
dopmynsr. AKP

34 Breraucnenns no gpopmynam 1

35 Boraucnenus no ¢popmynam 1

36 VYpaBHeHue ¢ oaHOM nepeMeHHoM. KopeHb ypaBHEHUs 1

37 CBolicTBa ypaBHEHUH C OHON IIEPEMEHHOM 1

38 CBoiicTBa ypaBHEHHI C OJHON EepEeMEHHON 1

39 PaBHOCHIIBHOCTD ypaBHEHHIA 1

40 VYpaBHEHHE KaK MaTeMaTH4YecKas MOJIEIb PEeabHOM 1
CUTYaIlH

41 Yucno KOpHEN JTMHEHHOTO ypaBHEHUS

42 Yucno KopHEeH JTMHENHOTO YpaBHEHUS

43 Penienune TeKCTOBBIX 3a/1au C MOMOIIBIO TMHEHHBIX 1
yYpaBHEHUU

44 JInHeitHoOe ypaBHEHUE, CoAepKallee 3HAK MOTYJIs 1

45 KonrtponbHas pabora no remam "Beipaxkenus ¢ 1
nepeMeHHbIMU", "JIMHEHbIE ypaBHEHUS"

46 CreneHsb ¢ HaTypaJIbHBIM [T0KA3aTEIEM 1

47 CBoOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM 1

48 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM 1

49 CBOIICTBA CTENEHU C HATYPAIbHBIM ITOKA3aTEIEM 1

50 3anuch yucna B IeCATUYHON MO3UIIMOHHON cCTeMe 1
CUHCIICHUS

51 3amnucek Ynucia B JeCITUYHON ITO3UIIMOHHON CUCTEME 1

CUHUCIICHUA




Opnnowienbl. OqHOUWIEH cTaHAapTHOrO BUja. CTENeHb

52 1
OJHOYJICHA

53 Opnnowienbl. OqHOUWIEH cTaHAapTHOrO BUja. CTENeHb 1
OJHOYJICHA

54 MHorouiensl. MHOTOWIeH cTaHAapTHOTO Buaa. CTErneHb 1
MHOTOYJIeHa

55 MHuorounensl. MHOTOWIEH cTaHapTHOrO Buaa. CTeneHpb 1
MHOTOYJIEHA

56 CioKeHHe U BEIYUTaHUE MHOTOYJIEHOB 1

57 CrokeHne U BEIYUTaHUE MHOTOYJICHOB 1

58 Crnosxenue 1 BelauTanue MuorousieHos. AKP 1

59 VYMHOXEHUE U AeJIEHHNE MHOTOYIECHOB 1

60 VYMHOKEHUE U JIeJIEHHE MHOTOUYJIEHOB 1

61 YMHOKEHUE U JIeJIEHHE MHOTOYJICHOB 1

62 VYMHOKEHUE U JIeJIEHHE MHOTOUYJIEHOB 1

63 [TpeoOpa3oBaHue 11€710T0 BBIPAKEHHUS B MHOTOWJIEH 1

64 [Ipeobpa3zoBanme 1eI0T0 BHIPAKEHHS] B MHOTOUJICH 1

65 [TpeoOpa3oBaHue 11€710T0 BBIPAKEHHUS B MHOTOWJIEH 1

66 Kopau MHOTOWITEHA 1

67 Kopau MHOrOuwIEeHa 1

68 ToxnectBo. ToxxaecTBeHHBIE TPEOOpPa30BaAHUS 1
anreOpanvdeckux BBIPAKEHUN

69 ToxnectBo. ToxxaecTBeHHBIEC TPEOOPA30BAHUS 1
anreOpanvecKux BhIpaKEHUN

70 ToxaectBo. ToxaecTBeHHbBIE MPEOOPA3OBAHHS 1

anreOpanyecKrX BhIpaKEHUH




ToxnectBo. ToxxaecTBeHHbIE TPe0Opa30BaHU

71 . 1
anredpanvdeckux BbIPAKEHUN

7 ToxnectBo. ToxxaecTBeHHbIE TIPe0Opa30BaHU 1
anreOpanyecKrX BhIPaKEHHI

73 Jloka3aTenbCcTBO TOXKICCTB 1

74 KonTtponpHas padora no temam "CrerneHb ¢ HaTypaIbHBIM 1
nokasarejieM", "MuorouneHs!"

75 KBazpar cymMmmbl 1 KBagpat pa3HOCTU JBYX BBIPAKCHHIA 1

76 KBaznpaT cyMMBbI HECKOIBKHX BBIpAXKEHUN 1

77 Ky6 cymmbI 1 KyO pa3HOCTH JBYX BBIPAKCHHIA 1

78 Pa3HOCTB KBaIpaToOB ABYX BBIPAKECHUIA 1

79 [IpousBeneHnne pa3HOCTH U CYMMBI JIBYX BBIPAKEHHUU 1

80 [Tpou3sBeneHue pa3HOCTH U CYMMBI JIBYX BBIPAKEHHUH 1

81 CymMmMa 1 pa3HOCTb KyOOB JIBYX BbIpa)KEHUI 1

82 CymMa 1 pa3HOCTb KyOOB JIBYX BBIpa)KE€HUIl 1

83 PasnoxeHnre MHOTOUIIEHA HA MHOKUTEIH 1

84 [Tpon3BeaeHne pa3HOCTH CYMMBI JIBYX BBIPQXKEHUH, CyMMa U 1
pPa3sHOCTh KyOOB JBYX BBIpaXXKEHUN

85 Pasnoxenre MHOTOUIIEHA HA MHOKHTEIH

86 BriHecenue 00111ero MHOKHUTENS 32 CKOOKH

87 Metox rpynmupoBKA

88 KonTtponbnas padota mo teme "dopmysibl COKpaIeHHOTO 1
YMHOXEHHS"

89 JenumocTs nenbix yncen. CBOHCTBA AETUMOCTH

90 JemumocTh nensix unces. CBoOMCTBA IETUMOCTH

91 IIpocteie u cocTaBHbIE uncna. YETHBIE U HEUETHBIC YMCIIA




92

[Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6,9, 10, 11

93 [Tpusnaku genumocty Ha 2, 4, 8, 5, 3,6, 9, 10, 11
94 [Ipu3HaKK JETUMOCTH CYMMBI U TPOU3BEACHUS IIEITBIX 1
yuces MPpU peLIeHUH 3a1a4
95 Haunbonpmmii o0muii 1enuTens 1 HauMeHblnee oouiee 1
KpaTHOE JBYX YUCEI

96 B3anmHO mipocThie YKcia 1
97 Anroput™m EBxinna. Jlenenue ¢ octaTkoM 1
98 CpaBHEHUs LeIbIX YUCEeN 10 MOYIIIO HaTypajIbHOI'O YHCIIA 1
99 Jlunetinas QyHkims, e€ cBoiicTBa 1
100 Jluneitnas pynkuus, e€ cBoiicTBa 1
101 Jlunetinas QyHkims, e€ cBoiicTBa 1
102 I'paduk nuneitHoN QyHKIIMN 1
103 I'padux nuneitnoit pynxun. AKP 1
104 I'paduk nuneitHoN QyHKIIMN 1
105 I'padux nuHeiHOM QyHKIMM 1
106 I'padux pynkuun y = | x | 1
107 I'paduk pyHkuun y =| X | 1
108 I'paduk pyHkumn y =| X | 1
109 I'padux pyakumm y = | x | 1
110 Kycouno-3anannsie GpyHkunu 1
111 Kycouno-3aiannbie GyHKINN 1
112 Kycouno-3anannsie GpyHkuuu 1
113 Kycouno-3aiannbie GyHKINN 1
114 KoHntponbhas padota mo temam "Jlenmumocts", "JlnHelHas 1

byHKIIS"




115 VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU 1
116 VYpaBHeHUe ¢ ABYMS TIEPEMEHHBIMH 1
117 I'paduk muHEHHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMU 1
118 I'paduk muHEHHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMU 1
119 CucTemMbl TUHEHHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMU 1
120 CucreMbl TUHENHBIX YPAaBHEHUH € JByMs IEPEMEHHBIMU 1
121 ['padmyeckuit MeTO peIIeHUs CUCTEMbBI TMHEHHBIX 1
YpaBHEHUH C ABYMS IEPEMEHHBIMU
199 I'paduyeckuii MeToa pereHus: CUCTEMBI JIMHEUHBIX 1
YpaBHEHHUH C IBYMs IEPEMECHHBIMHU
Pemenue crucrem JIMHEWHBIX ypaBHEHUH ¢ IBYMS
123 MePEMEHHBIMU METOJIOM TOJICTAHOBKH U METOJIOM 1
CIIOKCHHUS
Pemenue cucrem NTMHENHBIX YPaBHEHUN C IBYMS
124 MEPEMEHHBIMU METOJIOM MOJICTAHOBKU U METOJIOM 1
CIIOKEHHS
Pemenue cucrem NTMHENHBIX YPaBHEHUN C IBYMS
125 MEPEMEHHBIMU METOJIOM MOJCTAHOBKU U METOJIOM 1
CIIOKEHHS
Pemenne cucreM TMHENHBIX YPaBHEHUH C IBYMsI
126 MePEMEHHBIMH METOJIOM TTOICTAHOBKH U METOJIOM 1
CIIOKESHHUS
197 Cucrema 1ByX JINHEWHBIX YPAaBHEHMI C IBYMs 1
MIEPEMEHHBIMH KaK MOJICIh PEATbHON CUTYaITu!
128 KonTtponbHas padora o Teme "Cucremsl JIMHEHHBIX 1
ypaBHeHU"
129 [ToBTOpenue u 06o61eHne. BoipaskeHus ¢ nepeMeHHbIMU 1




[ToBTropenue u 0600menne. CreneHb ¢ HaTypaTbHBIM

130 1 1
nokasaresieM
[ToBTropenue u 06001menne. OQHOUWICHB 1 MHOTOUJICHBI.

131 ToxnecTBeHHbIE TPeoOpa30BaHus aNreOpandeckux 1
BBIPAKCHUI

132 [ToBTOopenue n 0606meHue. PopMyIbl COKPaIEHHOTO 1 1
YMHOXKEHUS

133 [ToBTOpenue u 0600meHne. KoopauHuarel u rpaduk. 1

134 HOB:l‘OpeHI/Ie u o0oOmeHue. JInaeitHas QyHKIUSA U e€ 1 1
CBOWCTBA

135 HroroBast KoHTpoIbHAs paboTa 1 1

136 [ToBTOpenue u 06001IeHNE. Pemenne crucTeM THHEHHBIX 1
YpaBHEHHI C IByMsI TIEPEMEHHBIMHU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 137 10 40




8 KVIACC

KoanyecTBo 4acoB

Ne ni/mn Tema ypoka B Konrpoabnsie IIpakTuyeckue
cero padoThI padoThI
1 Hucnossle HEPaBEHCTBA 1
2 CBoiicTBa YHMCIIOBBIX HEPABEHCTB 1
3 CBolicTBa YHUCIOBBIX HEPABEHCTB 1 1
4 JlokaszaTebCcTBO HEPABEHCTB 1
5) HepasenctBo ¢ nepemenHoil. CTporue 1 HeCTpOrue HepaBeHCTBA 1
6 HepasenctBo ¢ nepemenHol. CTporue U HECTPOTHE HEPAaBEHCTBA 1 1
7 CrnosxeHue 1 yMHOKEHUE YHUCIOBbIX HepaBeHCTB. OlieHUBaHKE 1
3HAUEHUS BBIPAXKECHUS
3 CrnoxeHue 1 yMHOKEHUE YNCIIOBbIX HepaBeHCTB. OlieHUBaHNE 1
3HAUEHUS BBIPAXKECHUS
9 [TonsiTve 0 penIeHNH HEPABEHCTBA C OJHOM NEPEMEHHOM. 1 1
MHOX€ECTBO pellIeHUI HEPaBEHCTBA
10 [TonsATHE O peleHnH HEPaBEHCTBA C OJHOW EPEMEHHOM. 1
MHOX€ECTBO pellIeHN HEPaBEHCTBA
11 PaBHOCUBbHBIE HEpaBeHCTBA. HepaBeHCcTBO-ClieiCTBHE
12 YucnoBble IPOMEXYTKU
13 JInHeliHOE HEPABEHCTBO C OJJHOM MEPEMEHHON U MHOXKECTBO €T0 1 1
perieHuit
14 Pelienne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU 1
15 Pemrenne nuHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON 1
16 Peienne nuHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHOU 1 1
17 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU MEPEMEHHON 1




18 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM IEPEMEHHOM 1

19 Perienue TekCTOBBIX 3a7ja4 C MOMOILBIO JTMHEHHBIX HEPABEHCTB C 1
OJIHOM IIEPEMEHHOMN

20 KoHnTtpoinbhas padora o teme "HepaBencrsa" 1

21 KBanpaTtHbie KOpHU 1

22 Apudmerndeckuii KBaapaTHBIH KOPEHb M €T0 CBOMCTBA 1

23 Apudmerndeckuii KBapaTHBI KOPEHb M €r0 CBOWCTBA 1

24 [TonsiTHE HppanoHaIbHOTO YKciaa. JefcTBus ¢ 1
UppalMOHATIBLHBIMHU YUCIAMU

25 CaolicTBa AeHCTBU ¢ UppaIMOHATIBHBIMU YHCIAMHU 1

26 CBolicTBa ACMCTBUI C UPpALIMOHATBLHBIMU YHUCIIAMHU 1

27 CaolicTBa AeHCTBUN ¢ UppaIMOHATIBHBIMU YUCIAMHU 1

28 CpaBHEHHE UPPAMOHATBHBIX YHCEI 1

29 CpaBHeHuE UppalMOHAIbHbBIX YUCEI 1

30 MHoecTBO AeicTBUTENBHBIX unceln. [IpencraBnenus o 1
pacUIMpeHsIX YUCIOBBIX MHOXKeCTB, AKP

31 JlonmycTumble 3HaU€HHsI IEPEMEHHBIX B BEIPAKEHUSX, 1
coJiepKalux apu(pMeTHIeCKre KBaIpaTHble KOPHU

39 JlomrycTUMBble 3HAaUSHHSI TIEPEMEHHBIX B BEIPAKECHUSX, 1
coJiepKalx apupMeTHIecKre KBaIpaTHble KOPHU

33 ToxaecTBeHHbIE TPpeoOpa30BaHuUs BRIPAXKEHUN, COEPKAIINX 1
apru(MeTHIECKUE KBaIpaTHbIE KOPHU

34 ToxnecTBeHHbIE TPeoOpa30BaHUs BRIPAXKEHHH, COepKaLIIX 1
apudMeTHUECKUe KBaIpaTHbIe KOPHU

35 ToxaecTBeHHbIE TPpeoOpa30BaHus BRIPAXKEHUN, COEPKAIINX 1

apupMeTHUECKUE KBaIpaTHbIe KOPHU




ToxnecTBeHHbIE TPe0OpPa30BaHUs BBIPAKEHHH, COJEPKALIIX

3 apu(pMeTHYeCKUe KBaIpaTHbIe KOPHU 1

37 KonTtponsHast padora no Teme "KBanparHsiii KopeHb"

38 KBaapatHoe ypaBHEHHE

39 dopmyna KOpHEH KBagpaTHOro ypasHeHus. KonngecTBo 1
JEHCTBUTENBHBIX KOPHEN KBaIpaTHOI'O ypaBHEHUS

40 dopmyiia KOpHEH KBajgpaTHOro ypaBHeHUs. KonuuecTBo 1
JeMCTBUTENIBHBIX KOPHEH KBaJPaTHOIO YPaBHEHUS

41 dopmyna KOpHEH KBagpaTHOro ypaBHeHus. KonngecTBo 1
JeMCTBUTENIBHBIX KOPHEH KBaJpPaTHOI'O YPaBHEHUS

42 dopmyna KOpHEH KBagpaTHOro ypaBHeHus. KomndecTBo 1
JIEHCTBUTENBHBIX KOPHEN KBAJIpaTHOI'O ypaBHEHUS

43 Teopema Buera

44 Teopema Buera

45 VYpaBHEHMS, CBOAMMBIE K JIMHEWHBIM YPAaBHEHUSAM WUJIU K 1
KBaJ[paTHBIM YPaBHEHUSIM

46 VYpaBHEHMS, CBOAMMBIE K IMHEWHBIM YPAaBHEHHSIM WIIU K 1
KBaJ[paTHBIM YPaBHEHUSIM

47 KBagpartHoe ypaBHEHUE ¢ mapamMeTpom 1

48 Pemenue kBagpaTHBIX ypaBHEHUI ¢ TapamMeTpaMu 1

49 Pemrenne kBagpaTHBIX ypaBHEHMI C TapaMeTpamMu 1

50 Pemenne kBaapaTHBIX ypaBHEHUI, COAEPIKALMX 3HAK MOTYJIS 1

o1 Pemenne kBagpaTHBIX ypaBHEHMM, COAEP/KALUX 3HAK MOYJIS 1

52 VYpaBHEHME KaK MaTEMATUUYECKAsl MOJIENb PEAIbHON CUTYalluu 1

53 PemreHne TeKCTOBBIX 33/1a4 C MIOMOIIBIO KBAJAPATHBIX YPaBHEHUU 1

o4 KonTtponsHas padora no teme "KBanparusie ypaBHeHHS" 1

55 PanmonanbHbIC BRIpaXKEHUS 1




56 ToxnecTBeHHbIE TPe0OPa30BaHUS PATMOHAIBHBIX BBIPAKCHUN 1

57 ToxxnecTBeHHBIC TPEOOPA30BAHMS PAIIMOHATBLHBIX BRIPAKCHHUI 1

58 ToxnecTBeHHbIE TPeoOpPa30BaHUS PATMOHAIBHBIX BBIPAKCHUN 1

59 ToxaecTBeHHbIE TPe0Opa30BaHUs PALOHAIBHBIX BbIPAXKEHUM 1

60 Anrebpanueckas 1poOb. JlonycTUMbIe 3HAUYEHHS IEPEMEHHBIX B 1
JIPOOHO-PallMOHATIBHBIX BBIPAKEHUAX

61 Anrebpanueckas 1po0b. JlonycTUMbIe 3HAYCHHUS IEPEMEHHBIX B 1
JIpOOHO-PalMOHATILHBIX BBIPAKEHHUIX

62 Anrebpanueckas 1pooOb. JlonycTUMbIe 3HAYCHUS IEPEMEHHBIX B 1
JPOOHO-pallMOHATIBHBIX BBIPAKEHUSX

63 OcHoBHOE CBOMCTBO ayiredpandeckon Jpoou 1

64 OcHoBHOE CBOWCTBO airedbpanveckoit apoou. AKP 1

65 CrnoxeHue U BIYUTaHHE areOpandyeckux Apooeit 1

66 CrnoxeHne M BBIYATaHHE areOpandecKnx Apooeit 1

67 YMHOXeHHE U JiefieHue anredpanyeckux Apooeit 1

68 YMHOKEHHUE U JICJICHHE alreOpandecKux apooei 1

69 YMHOXEHHE U JiefieHne anredpanyeckux Apooeit 1

70 BosBenenue anredpandeckoit Apodu B CTENEHb 1

71 KonTtponbHas padora o teme "IpoOHo-paninoHaIbHbIE 1
BBIPAXKECHUS"

72 JpobHo-palinoHallbHbIE ypaBHEHUS 1

73 Pemenne npo6GHO-paliioHaNbHBIX YPaBHEHUN, CBOIAIIUXCS K 1
JMHEWHBIM YPaBHEHUSIM

74 Pemenue 1poOHO-paIlMOHAIBHBIX YPAaBHEHHH, CBOJISAIINXCS K 1
JUHEWHBIM YPaBHEHUSIM

75 Pemenue 1poOHO-paliMOHAIBHBIX YPAaBHEHUH, CBOIAIUXCA K 1

JMHEHHBIM YpaBHEHUSIM




76

Pemenne npoOHO-paIMOHANIBHBIX YPaBHEHUH, CBOJISAIIUXCS K
KBaJPAaTHBIM YPaBHEHUAM

7

78

Pemenue npoOHO-paiMOHABHBIX YPaBHEHUH, CBOISAIIUXCS K
KBaJpaTHbIM YpPaBHEHUSIM
Pemenne npoOHO-pallMOHANIBHBIX YPAaBHEHUH, CBOISIIMXCS K
KBaJpaTHBIM YPaBHEHUSAM

79

Pemenue npoOHO-paiMOHABHBIX YPaBHEHUH METOJIOM 3aMEHBI
NepeMeHHON

80

81

Pemenue npoOHO-paliMOHANBHBIX YPABHEHUN METOIOM 3aMCHBI
MEPEMEHHOMN
Pemenne npoOGHO-paliMOHANBHBIX YPAaBHEHUN METOJIOM 3aMEHbI
NepeMeHHON

82

Pemenne npoOHO-paiOHANIBHBIX YPaBHEHUI METOJIOM 3aMEHBI
MePEMEHHOMN

83

84

Pemenune TekCTOBBIX 3a/1a4 ¢ TOMOIIbIO APOOHO-PALIMOHATIBHBIX
ypaBHEHU I
Penenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO IPOOHO-pAIIMOHAIBHBIX
yYpaBHEHUHU

85

Pemenne TekCcTOBBIX 3aJa4 C IIOMOIIbIO JIpO6HO-paIII/IOHaJ'II)HI)IX
ypaBHEHUU

86

87

Penrenne TeKCTOBBIX 3a/1au C MOMOIIBIO IPOOHO-pAIIHOHAIBHBIX
ypaBHEHUU
Penrenne TeKCTOBBIX 3a/1a4 C IIOMOUIBIO IPOOHO-pAIIHOHAIBHBIX
yYpaBHEHUN

88

Pemenne TekCcTOBBIX 3aJa4 C IIOMOIIIbIO }1p06H0-paHI/IOHaIII>HI)IX
ypaBHEHUU

89

I'paduueckas uHTEpHIpETALIUS YPABHEHUH C ABYMS
IIEPEMEHHBIMU




KonTtponpnas padora o Teme "IpoOHo-panioHaIbHbIE

90 " 1
ypaBHECHUS
91 OO6nacTp onpeneneHus: 1 MHOKECTBO 3HAUCHUH (pyHKIHH 1
92 OO06nacth onpeeeHuss 1 MHOYKECTBO 3HAYCHUH (PYHKITUN 1
93 Crioco0b1 3a1aHus PyHKIUI 1
94 I'paduk dysakmm 1
95 Urenue cBoiicTB pyHkumu no e€ rpaduky. [Ipumepst rpaduxos 1
(GYHKIHH, OTpaXKaronuX peaabHbIC TPOIECCHI
96 OyHKIIY, OMHUCHIBAIOIIUE MPSIMYIO U OOpaTHYIO 1
IPOIOPIHOHAIILHBIC 3aBUCHMOCTH, X TpapuKu
97 OyHKIIMY, OMHUCHIBAIOIIUE MPSIMYIO U 0OpaTHYIO 1
IPOIOPIHMOHAIILHBIC 3aBUCHMOCTH, HX TPapuKu
08 OYHKIWH, OMICHIBAIOITUE MPSMYIO B O0paTHYIO 1
MPOIOPIIMOHAIIEHBIC 3aBUCHMOCTH, X TPapuKu
99 OyHkuuda Y = X2 u e€ CBOMCTBa 1
100 OyHKIM Y = X2 1 e€ cBoiicTBa 1
101 Oynkuuda Y = X3 u e€ cBoMCTBa 1
102 @yHKIMS Y =K/X U €€ CBONCTBA 1
103 OyHKIHS Y =K/X U €€ CBONCTBA 1
104 OyHKIHUA Y =VX U €€ CBOMCTBA 1
105 KonTponbhas pabota no reme "®ynkuun" 1
106 CTeneHb ¢ IeIbIM IM0Ka3aTelIieM 1
107 CBOMCTBA CTEIIEHHU C IEJIBIM ITOKA3aTEIEM 1
108 CBOMCTBa CTEIICHHU C IEIbIM ITIOKA3aTelIeM 1
109 CBOICTBA CTEIIEHHU C LIEJILIM ITOKA3aTEIEM 1
110 [IpeoOpazoBanue BEIpaKEHUH, COACPKAIMINX CTCIICHU C IETBIM 1

IIoKa3arcjieM




[IpeobpazoBanue BbIpaKEHUM, COACPHKAIINX CTETIEHU C LIETBIM

111
HoKa3aresieM

112 [IpeoOpazoBanue BEIpAXKEHUIA, COAECPHKALIMX CTEIICHH C IIEITBIM
nokasaresieM

113 CranmapTHBIN BU Yncia

114 CrangapTHbI BUJ yKciIa

115 JleiicTBus ¢ yMcaaMy, 3alIMCAHHBIMU B CTaHAAPTHOM BHJIE

116 JleiicTBus ¢ 4ncIaMu, 3aTMCAHHBIMU B CTaHAAPTHOM BHJIE

117 Pa3zmepsl 00bEKTOB OKpYXKarOILEro MUpa, JJIMTEIbHOCTh
IPOILIECCOB B OKPY’KAIOLIEM MUPE

118 Pa3zmepbl 00bEKTOB OKpYXkKarOILEro MUpa, JJIMTEIbHOCTh
IPOILIECCOB B OKPY’KAIOLIEM MUpE

119 Pa3mepsl 00bEKTOB OKPYKAFOIIEr0 MHUPA, JITUTEIEHOCTh
MIPOIIECCOB B OKPY’KAIOIIIEM MUPE

120 Jlenenue ¢ ocratkoM

121 CpaBHEHUS TEBIX YHCEIT IO MOJIYJII0 HATYypaIbHOTO YKCIIa

122 CpaBHEHHS 1IeNBIX YUCEeN 10 MOAYIIIO HaTypajIbHOIO YHCIIA

123 CBoiicTBa CpaBHEHUH IO MOTYJIIO

124 CBolicTBa CpaBHEHUH IO MOJYJIIO

125 OcTtaTky CyMMBI U IPOU3BEICHHS 110 JAHHOMY MOJIYJTIO

126 KonTponbhas pabota no remam "Crenenun", "lenumocTs"
[ToBTropenue u o0o01eHne. Perienne TMHEHHBIX HEPABEHCTB C

127 OJIHOM IIEPEMEHHOMN U CUCTEM JINHEUHBIX HEPABEHCTB C OJJHON
MEPEMEHHOMN
[ToBTOpenue u o6o6meHue. Perienue TMHERHBIX HEPABEHCTB C

128 OJIHOM MEPEMEHHOMN U CUCTEM JINHEUHBIX HEPABEHCTB C OJIHOM

MIEPEMEHHOM

R

S R




[ToBTropenue u 06001menue. ToxXaeCTBEHHBIE TPEOOPa30OBAHUS

129 BBIPAKCHUH, COZEPKAIIUX apu(pMETHIECKIE KBaAPaTHbIE KOPHU 1

130 [ToBTropenue u 06o0mmeHue. Perenne KBaipaTHbIX ypaBHEHUH. 1 1
Penienne TeKCTOBBIX 3a/1a4 C IOMOIIBIO KBAIPATHBIX YpaBHEHUH

131 [ToBTOpenue u 0600mIeHne. Permenue 3ana4 u3 peaibHON KU3HH 1

132 [ToBTOpenue u O606H.I€HI/IC; ToxnecTBeHHbIE TPeoOpa3zoBaHus 1 1
paLMOHANBHBIX BHIPOKCHUIN
[ToBTOpenue n o6odmenue. Pemenne npoOHO-panoHaIBHBIX

133 YpaBHEHUIA, CBOASLIMXCS K JIMHCWHBIM HJIH K KBaJPATHBIM 1
ypaBHEHHsIM. PemeHue TeKCTOBBIX 3aad ¢ MOMOIIBIO JpoOHO-
palOHAIBHBIX YPAaBHEHUMN

134 [ToBTOpenue n ob6odIIeHNe. Pemenne TeKCTOBBIX 3a1a4 1 1
Pa3IUYHBIME CIIOCOOAMU

135 Hrorosas koHTposibHas paboTta. AKP 1 1

136 [ToBTopenue u 0000meHue. Pemenne 3a1a4 U3 peaabHON )KU3HU 1

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 136 10 44




9 KJIACC

Ne ni/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

@Oynxkius. CoiicTBa QyHKIMIA: HYIH QYHKIIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA (DYHKITNH, IPOMEKYTKH BO3PACTAHUS U

yObIBaHus (HyHKINHU, YETHBIE U HEUETHBIE (PYHKIMH, HAanOOJIbIIIee 1

HaMMEHbIIee 3HAYCHUST PYHKIIUU

@Oynkius. CoiicTBa QyHKIMM: HYIM QYHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA (DYHKITNH, IPOMEKYTKH BO3PACTAHUS U

yObIBaHus (HyHKINHU, YETHBIE U HEUETHBIE (PYHKIMH, HAanOOJIbIIee 1

HaUMEHBIIICe 3HAUYCHUS (PYHKITHH
IToctpoenue rpagukoB GyHKIMIA ¢ TOMOLIBIO TPeoOpa3oBaHUN

[TocTpoenue rpagukoB QyHKIINI C MOMOIIBIO0 TPpeoOpa3oBaHM

KBanpatnsiit TpéxuwieH. KopHu kBajpaTHOro TpéxusieHa

Pasnosxenne kBagpaTHOro TpEX4sieHa Ha JIMHEWHBIE MHOXKHUTEIIN

0o N o o b W

Pasnosxenne kBagpaTHOro TpEX4seHa Ha JIMHEWHBIE MHOKHUTEIIN

KBangparuunas ¢pyHKuus U €€ CBOHCTBA

N R R

10

[TapaGomna, KoopAUHATHI BEPIIUHBI TapaOO0JIbl, 0Ch CHMMETPUH
napaboJIbI

[TocTpoenue rpaduka KBaApaTUIHON QYHKIIUU

11
12

[Toctpoenue rpadurka kBaapaTUIHON (YHKIIIH

[TocTpoenue rpaduka KBaApaTUYHON QYHKIUU

13

[Tonoxxenue rpadrka KBaApaTUUHON (QYHKIIMHU B 3aBUCUMOCTH OT
e€ xonhurreHTOB




[Tonoxenue rpaduka KBaApaTUYHON (PYHKIUHU B 3aBUCUMOCTH OT

14 e€ KoahuIeHTOB L

15 Hcnonp3oBanne CBOMCTB KBaIPATUIHON (PYHKIIUH JUIs PELICHUS 1
3aja4

16 Vcnonb3oBaHue CBONCTB KBaJPATUYHON (PYHKIMM JUIs pEeLICHUs 1
3aja4

17 Hcnonp30BaHne CBOMCTB KBaIPATUIHON (DYHKIIUH JUIsI PELICHUS 1
3aja4

18 CTeneUHHHe (YHKINU C HATYpaJbHBIMH ITOKA3aTEISIMU, UX TPpaduKu 1
U CBOMCTBa

19 CrenenHble (PYHKIMU C HATYypaJbHBIMU I10KA3aTENIAMU, UX IpaduKu 1
U CBOMCTBA

20 CTeneuHHHe (YHKINU C HATYpaJbHBIMH ITOKA3aTEISIMU, UX TpaduKu 1
U CBOMCTBa

21 CTeneuHHLIe (yHKIIMU C HaTypalbHBIMU NOKA3aTENSIMHU, UX TPaPUKU 1
U CBOMCTBa

22 I'paduxu Gyskmmit: y=Vx , y=3x,y=|x | 1

23 Ipadukn Gyskmmit: y =Vx , y=Vx , y=| x| 1

24 I'paduxu Gpysxmmit: y=Vx , y=3x,y=|x | 1

25 KontponsHas pabora o Teme "dyHkumn" 1

26 [lonsTHE O pElIEHNH HEPABEHCTBA C OJIHOM MEPEMEHHOM. 1
MHOX€ECTBO pellIeHU HEPaBEHCTBA

27 KBanpaTHble HepaBeHCTBA C OJHON MEPEMEHHOI 1

28 KBanparusie HepaBeHCTBA ¢ OHON MTEPEMEHHON

29 Pemienue HepaBeHCTB TpapUUECKUM METOJIOM U METOJIOM 1

HMHTEpBAJIOB




Pemrenue HepaBeHCTB Tpa@UUECKUM METOJIOM U METOJIOM

30 1
UHTEPBAJIOB

31 HepaseHnctBa, coneprkaline 3HaK MOIYJIs 1

32 HepaBeHcTBa, copeprkaiiyue 3HaK MOTYIIS 1

33 CucTeMbl HEpaBEHCTB C OJIHOM NEPEMEHHOM 1

34 CuctemMbl HEpaBEHCTB C OJHOM IMepEMEHHON 1

35 Penrenue TeKCTOBBIX 33724 C MOMOIIBIO HEPABEHCTB, CUCTEM 1
HEPaBEHCTB

36 Perienue TeKCTOBBIX 33Jau C MOMOIIBIO HEPABEHCTB, CUCTEM 1
HEpPaBEHCTB

37 HepaBeHcTBO ¢ 1ByMs nepeMeHHbIMU. Perienue HepaBeHCTBa ¢ 1
JBYMS IEpEMEHHBIMU

38 I'padrueckuit MeTo ] perieHns CHCTEM HEPABEHCTB C IBYMs 1
MIepEMEHHBIMH

39 CucTeMbl HEPaBEHCTB € JBYMS IEpEMEHHBIMU

40 KonTponbnas padora no Teme "KBajparHble HepaBeHCTBA"

41 buxBanpaTHele ypaBHEHUS
[Ipumepsl npUMEHEHH METO/10B PABHOCUIIbHBIX PE0Opa30BaHMi,

42 3aMeHbl IEPEMEHHOM, rpauecKoro MeToia Mpy peleHnH 1
ypaBHeHui 3-ii u 4-i1 crenexHen
[Ipumepsl npuMEHEHH METO/10B PABHOCHIIBHBIX TPEOOpa30BaHMUIM,

43 3aMEHbI IepeMEeHHOMN, TpaduYecKoro MeTo/1a MpH pelIeHnn 1
ypaBHeHUH 3-1 U 4-i1 cTeneHen
[Ipumepsl npuMEHEHH METO/10B PABHOCUIIBHBIX MpeoOpa3oBaHuil,

44 3aMEHBI IEPEMEHHOM, TpaUIecKoro MeTOoa IPH PelIeHUN 1
ypaBHeHUH 3-1 U 4-i1 cTeneHei

45 Pemenue npoOHO-paliMOHaTBbHBIX YPAaBHEHUN U HEPABEHCTB 1




46 Pemenue 1poOHO-paliMOHAIBHBIX YPAaBHEHHU U HEPABEHCTB 1

47 Pemenue npoOHO-paniMoHaIbHBIX YPAaBHECHUN U HEPABEHCTB 1

48 Pemenue npoOHO-paliMOHATBHBIX YPAaBHEHHUI U HEPABEHCTB 1

49 Pemenue cucreM ypaBHEHUN ¢ ABYyMsI IEPEMEHHBIMU 1

50 Pemenue cucreM ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMH 1

51 Pemrenne nmpocTeniyux CUCTEM HENMHENHBIX YPABHEHUM C IBYMs 1
[IEpEMEHHBIMU

52 Pemenne npocrelmx CUCTEM HEIMHEWHBIX YPABHEHUH C IByMs 1
IIEPEMEHHBIMU

53 Pemrenne npocTenmmx CUCTEM HENMHENHBIX YPABHEHUH C IBYMs 1
IIEPEMEHHBIMU

54 Pemenne nmpocTenimmx CUCTEM HEIMHENHBIX YPABHEHUN C IBYMs 1
MepEeMEHHBIMU

55 I'paduueckuii MeTOJ1 peIIeHus: CHCTEMBbl HETMHEWHBIX YpaBHEHUI ¢ 1
JBYMsI IEPEMEHHBIMU

56 I'padnueckuit MeTo perieHns CHCTEMbl HETMHEWHBIX YPaBHEHUH C 1
IBYMsI IEPEMEHHBIMU

57 Cucrema 1ByX HEJIMHEMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU 1
KaK MOJIEJIb PEAIbHOW CUTyaluu

58 Cucrema 1ByX HETMHENHBIX YPAaBHEHUH € ABYMs IEPEMEHHBIMU 1
KaK MOJeJb peanbHoi cutyaunn. AKP

59 Cucrema 1ByX HEJIMHEVHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU 1
KaK MOJIEJNIb PEaIbHOW CUTyaluu

60 Cucrema 1ByX HEJIMHEMHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU 1
KaK MOJIEJIb PEAIbHOW CUTyaluu

61 Cucrema HETMHENHBIX YpaBHEHUI ¢ TapaMeTpOM 1

62 Cucrema HETMHEWHBIX YPAaBHEHUM C TTapaMeTPOM




63

Cucrema HETMHENHBIX YpaBHEHUI € TapaMeTpoM

64 [Ipocreimme HepaBeHCTBA € ABYMs IEPEMEHHBIMU U UX CUCTEMBbI

65 KonrtponsHas pabora o Teme "YpaBHEHUs, HEPABEHCTBA U UX
cucreMsl"”

66 ITonsiTHE YNCIOBOM ITOCIENOBATEILHOCTH. KOHEUHbIE 1
0eCKOHEUHbIE TIOCIIEI0BATEIILHOCTH

67 OrpanudeHHas 10CIeA0BaATEIbHOCTE. MOHOTOHHO BO3pacTaroIas
(yObIBaro11as) MOCIEI0BATEIBHOCTh

68 Crioco0FI 3aaHus ITOCICI0BATECILHOCTH: OIUCATEILHBIH,
TaOJUYHBIH, C TOMOIIBIO (POPMYJIBI N-TO YJI€HA, PEeKYPPEHTHBIN

69 Apudmerndeckast 1 reoMeTpUIECKas IPOTrPecCuu

70 Apudmerrdeckas ¥ TeoOMETpUIECKas IPOTPECCUU

71 CBoiicTBa 4ieHOB aprU(PMETUUECKON U TEOMETPUIECKOM
porpeccuit

79 CBoiicTBa 4sIeHOB apu(METUYECKON 1 TEOMETPUUECKOM
IIporpeccuit

73 ®opmyiiel N-ro 4jeHa apupMeTHIECKON U TeOMEeTpUUECKON
IIporpeccuit

74 ®opmyIbl N-To wieHa apuPpMEeTUUECKOl U FeOMETPUUECKOMN
Iporpeccuit

75 ®opmyIiel N-ro 4jeHa apupMETHIECKON U TeOMETPUUECKON
Iporpeccuit

76 ®opMysIbl CyMMBI IEPBBIX N 4JIEHOB apu(pMETHIECKON U
F€OMETPUYECKON ITPOrPECCUI

77 ®opMysIbl CyMMBI IEPBBIX N 4JIEHOB apu(pMETHIECKON U

F€OMETPUYECKON MPOrpeccuid




@opMyIIbl CyMMBI IEPBBIX N YWICHOB apU(PMETUIECKON U

8 reOMETPUYECKON MpOorpeccuii L
79 3amaun Ha MPOLEHTHI, AHKOBCKHE BKJIAIbI U KPEIUTHI 1
80 3ajaun Ha IPOIICHTHI, OAHKOBCKHUE BKJIAJbI U KPEIUTHI 1
81 3amaun Ha MPOLEHTHI, AHKOBCKHE BKJIAIbI U KPEIUTHI 1
82 3ajaun Ha IPOILICHTHI, OAHKOBCKHUE BKJIAbI U KPEIUTHI 1
83 3amaun Ha MPOLEHTHI, 0AHKOBCKHE BKJIAIbI U KPEIUTHI 1
84 3ajaun Ha IPOLICHTHI, OAHKOBCKHUE BKJIAbI M KPEIUTHI 1
85 3asauu Ha MPOLEHThI, OAHKOBCKUE BKJIA/bl U KPEIUTHI 1
[IpencraBieHre 0 CXOAUMOCTH MOCIEI0BATEILHOCTH, O
86 CYMMHUPOBAHHH OECKOHEUHO YOBIBAIOIIEH T€OMETPUYECKOM 1
MIPOrPeccuu
[IpencraBieHre 0 CXOAUMOCTH MMOCIEI0BATEILHOCTH, O
87 CYMMHPOBAHHH OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM 1
MPOrpeccuu
88 MeTo MaTeMaTHYECKON HHTYKITUU 1
89 Meroa mareMaTH4eCKON MHAYKIIMU
90 Kontponbnas padota mo Teme "HucinoBbie MOCiIe10BaTETLHOCTH 1 1
nporpeccun”
91 Kopens n-ii crenenn. CBoiicTBa KOpHS N-U CTENIEHU 1
92 Kopens N-ii crenenu. CBoiicTBa KOpHS N-I CTENEHN 1
93 Kopens n-it crenenn. CoiicTBa KOpHS N-i CTETIEHN 1
94 CreneHsb C palmOHaTBLHBIM MTOKA3aTeIeM U e€ CBOMCTBA 1
95 CreneHb ¢ pallMOHAIBHBIM MTOKA3aTesIeM U €€ CBOMCTBA 1
96 CreneHsb C palmoOHaTbHBIM MTOKA3aTeNeM U e€ CBOMCTBA 1
97 ToxxmecTBeHHBIC TPEOOPA30BAHMS BBHIPAKEHUN, CONEPKAIIIX 1

KOpEHb N-i1 CTeneHn




98 ToxnecTBeHHbIE TPe0Opa30BaHuUs BBIPAKEHHM, COACPIKALIIX
KOpEHb N-i1 cTeneHu

99 ToxnecTBeHHbIE TPe0Opa30BaHuUs BBIPAKEHHH, COACPIKALIIX
KOpPEHb N-il CTENEHU

100 ToxnecTBeHHbIe TPeoOpa30BaHus BBIPAKEHHUH, COAEpPIKALINX
CTEIEHb C PALIMOHATIBLHBIM IT0Ka3aTelleM

101 ToxnecTBeHHBIE TPe0OPa30BaHNUs BRIPAKEHHM, COIACPIKALIIX
CTEIEHb C PALlMOHAIBHBIM IT0Ka3aTelIeM

102 Kontponbnas padota mo teme "CTeneHp ¢ parmoHalIbHbIM
nokazarenem". AKP
IToBTopenue u o6o0meHue. Yucna 1 BIYUCICHUS (3aIUCh,

103 CpaBHEHME, JAEUCTBUS C AEUCTBUTEIbHBIMU YUCIIAMH, YUCIOBas
npsiMast )
[ToBTOpenue u 06061meHue. Uncna 1 BoIYUCIEHUS (3aIUCh,

104 CPaBHEHHUE, IEUCTBUSA C AEUCTBUTEIbHBIMU YU CIIAMH, YUCIIOBAS

2

npsimasi)

105 [ToBTOpenue u 06061menue. Yncna u BeIuucieHus (IpOLEHTHI,
OTHOIIEHHUS, IPOIIOPIIIH )

106 [ToBTOpenue u 0606menHue. Yrcna u BIYUcIeHus (TIPOICHTHI,
OTHOIIECHHUS, TIPOIIOPIIIH )

107 IToBTopenue u o6o0meHue. Yncna 1 BBIYUCICHUS (pelieHne 3a1a4
U3 peajbHOM KU3HN)

108 [ToBTOpenue u 0600menne. Yncna u BeaucaeHus (pemenne 3aaad
13 peasIbHOM JKHU3HH)

109 IToBTropenue u o6o0menue. Yncna u BeIYMCICHUs (OKpYTIIEHHE,
npuOIMKEHNE, OIICHKA)




110

[ToBTropenue u o6o0menue. TekcToBbIe 3a0a4M (peLieHne
TEKCTOBBIX 3371a4 apu(hMETUIECKUM U anredpandecKuM
crocob6amu)

111

[ToBTropenue u o6o0meHue. TekcToBbIe 3a0auu (peLeHne
TEKCTOBBIX 33724 apU(PMETHUECKUM U AIIreOpandecKum
criocobamu)

112

113

114

[ToBTopenue u 00o61eHne. TekcToBbIe 3aaun (peLieHe
TEKCTOBBIX 33]1a4 apU(PMETHUSCKUM U AJIreOpanvaecKium
crocobamm)

[ToBropenue u o6o0mIeHue. TeKCTOBbIC 3a1auu (PELICHHE
TEKCTOBBIX 337124 apU(PMETHYCCKIM U AIITeOpandecKuM
crocobamu)

[ToBTopenue u o6o0mIeHue. TeKkcToBbIC 3a1auu (pEHIICHHE
TEKCTOBBIX 3374 apU(PMETHUECKUM U areOpandeckium
crioco6amu)

115

[ToBTOopenue u 06o0eHne. TexcToBbie 3a1aun (perieHne
TEKCTOBBIX 33J1a4 apU(PMETHUECKUM U aNreOpandecKumM
crioco6amu)

116

117

118

[ToBTOpeHune u 06061IeHNE. ANreOpanuecKre BhIPaXKeHHs
(mpeobpazoBanue anredOpanvdecKux BRIPAXKEHUN, COJIEPIKAIINX
CTETIeHb C IEJTBIM TTOKa3aTesIeM)

IToBTOopenue u o6o0meHne. Anredpanyeckie BhIpaKeHUs
(mpeobpazoBaHue aNreOpandecKuX BhIPAKEHHUH, COAECPIKAIINX
CTEIEHb C LEJIBIM MOKa3aTeIeM)

IToBTopenue u o0o0meHne. Anredpanyeckie BbIpaKeHUs
(mpeobpazoBaHue aNreOpandeckuX BhIPAKEHHH, COAECPIKAIINX
CTENEHb C LEJIBIM I10Ka3aTEIEM )




119

[ToBTrOopenue u o6o0meHue. Anredpanyeckie BbIpaKEeHUs
(mpeoOpazoBaHKe ANTeOpPanIECKUX BBIPAKEHHIA, COACPIKAIIINX
apruMETHUIECKUIA KBAIPATHBIA KOPEHB )

120

[ToBTropenue u o6o0meHue. AnredpanyecKie BbIpaKEeHUs
(mpeobpa3oBaHue anreOpanuecKuX BRIPAKCHUM, COIEPIKAIIINX
apu(MeTHYECKUI KBaIPaTHBIH KOPEHB)

121

122

IToBTOpenue u o6o0meHue. Anredpanyeckie BbIpaKeHUs
(mpeobpazoBanue anredOpanvdecKux BIPAXKEHUMN, COJIEPIKAIINX
apru(METHIECKUI KBaIPaTHBIH KOPEHB)

[ToBTOpenue u 00o0IIeHUE. ANreOpanyecKie BRIPaKCHUS
(mpeobpazoBaHue HEIBIX U APOOHO-PAITMOHAIBHBIX BBIPAYKEHU )

123

[ToBTOopenue u o6o0meHne. AnredpandecKie BEIPaKESHUS
(mpeobpazoBaHue LEIBIX U APOOHO-PAIMOHAIBHBIX BBIPAYKEHU )

124

125

[ToBTOpeHue u 06061IeHNE. ANreOpanyecKre BhIPaXKeHHs
(mpeobpazoBaHue MEIBIX U APOOHO-PAIMOHAIBHBIX BBIPAKEHUN )

IToBTOpenue u o6o0meHne. Anredpanyeckie BbIpaKeHUs
(mpeobpazoBaHMe LENBIX U JPOOHO-PAllMOHATIBHBIX BBIPAXKEHUH )

126

[ToBTOpeHune u 06061IeHNE. ANreOpanuecKre BhIPaXKeHHs
(pa3nokeHrne MHOTOYICHA HA MHOKUTEIH, B TOM YHCIIE C
UCIOJIb30BaHUEM (POPMYII COKpAIIEHHOTO YMHOKEHHS)

127

[ToBTOpeHune u 06061IeHNE. ANreOpanyecKre BhIPaXeHHs
(pa3no’keHrne MHOTOWICHAa Ha MHOXKUTEIH, B TOM YHCIIE C
WCTIOJIB30BaHUEM (POPMYII COKPAIIEHHOTO YMHOKEHHSI )

128

IToBTOopenue u o0o0mIeHNe. AnredpanyecKkue BbIpaXKeHUs
(paznokeHne MHOTOYIEHa Ha MHOYKUTEIIH, B TOM YHCJIE C
MCIOJIb30BaHNEM (OPMYII COKPALIEHHOTO YMHOXKEHHS)




[ToBTrOopenue u o6o0meHue. Anredpanyeckie BbIpaKEeHUs

129 (MozleTMpOBaHKE C IIOMOIIBIO0 (POPMYIT pealIbHBIX TPOIIECCOB U 1
SIBJICHH)
130 @yHKIUH (MOCTPOCHHUE, CBOMCTBA U3YUEHHBIX (DYHKITHIA) 1 1
131 [ToBTOpenue u 0600menne. @yHKIUHU (TOCTPOCHHUE, CBOMCTBA 1
M3Y4YEHHBIX (DYHKITHIT)
132 [ToBTOpenue u 0600menue. yHKIUYU (MIOCTPOCHHUE, CBOMCTBA 1 1
W3YYCHHBIX (PYHKIINN)
133 [ToBTOpenue u 0600menue. yHkuu (rpadguaeckoe penicHune 1
YpaBHEHUH U UX CUCTEM)
134 [ToBTOpenue u 0606menue. yHkuu (rpadguueckoe perieHmne 1
YPaBHCHHU U UX CUCTEM)
135 Hrorosas koHTpobHas pabora. AKP 1
136 [ToBTOpenue u 0606menue. DyHKIUU (MOAETUPOBAHNE PEATHHBIX 1
MIPOIIECCOB)
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 52



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Makapsiues FO.H., Munnarok H.I'., Hemkos K.1., CyBoposa C.b..

METOANYECKHUE MATEPUAJIbBI JJISA YUUTEJIA

"N3yuenue anredpsl B 7-9 kimaccax: nocodue amns yuuteneir" ,Makapbues,
Munmiok, CyBopoBa;

"CaMocTosITeIbHbIE 1 KOHTPOJIbHBIE paboThI o anredpe", 7 KiI., 8 Ki1., 9 KI1.,

’Koxos B.I. u np..

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
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