MUHUCTEPCTBO IMPOCBEINIEHUA POCCUICKOM ®EJIEPAIIUU

MuHepcTBO 00pa3obIBaHMS U HAYKH Xa0apoBCKOro Kpast

Yupasienue oopasoBanus r. XabapoBcka

T|'0p|/| Ha NMopnucaHo
Lneposoil MAOQOY auneit "Crynenu"
HaTan bs noanuceio:
TopuHa HatanbA
ANleKcee Anekceesna
HaTa: 2023.08.28
BHa 10:53:07 +10'00"
PACCMOTPEHO COT'JTACOBAHO YTBEPXIEHO
MO 3aMECTUTENIb TUPEKTOpa TUPEKTOP
Hemues A.®. Makapkosa 1.B. Tropuna H.A.
[Ipotokon Nel ot «28» Ilporokon Nel ot «28» Ilpukaz Ne2l10 ot <« 28»
aBrycra 2023 r. aBrycra 2023 r. aBrycrta 2023 r.
PABOYAS ITPOI'PAMMA

(ID 1455669)

yueOHOoro Kypca «Ajaredpa (yriry0JiéHHbI YPOBEHb)»

JU1s1 oOyuarommxcst 7 — 9 KimaccoB

r. Xadaposck 2023r.



MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA OOECNEeYMBAET U3YYCHHUE APYTUX JUCHUIUIMH KaK €CTeCTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
NpOJOKEHUS O00pa3oBaHWsT W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4YaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanyeckux abCTpakiuii, crnoco0e OTpaKeHUs MaTeMaTH4YecKOW Haykou
SBJICHMMA W TPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJIMA MATEMaTUYECKOTO
MOJICJTMPOBAHUS B HAYYHOM IMO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO
HAYYHOTO MUPOBO33PEHUS U KaUeCTB MBIILICHHUS, HEOOXOAUMBIX ISl afanTalliy B
COBpeMEHHOM LH(ppoBOM obIIecTBe. M3ydenune anreOpbl obecrieunBaeT pa3BUTHE
yMEHMsI Ha0moAaTh, CpaBHHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHYHOCTH MBIIUICHUS, CTIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHU
JEHCTBUS, BBIBOJBI, (POPMYIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpsl
o0ecrneunBaeT pa3BUTHE JOTHUECKOTO MBIIIUICHUS 00YYaIONTNXCS: OHU UCTIOIB3YIOT
JNENYKTUBHBIE M HMHIYKTUBHBIE pacCyKICHHs, OOOOIIEHHE U KOHKPETU3aLUIO,
abctparupoBanue u aHajoruto. O0ydyeHue anreOpe HpeanoaraeT 3HaAUYUTEIbHBIHN
00BEM CAMOCTOSITENBHOU IESITEILHOCTH 00yYaroIUXCsl, TO3TOMY CaAMOCTOSTEIIbHOE
pelieHre 3adad  oOydaromUMUCS SBJIAETCS peaju3alueid JesTeIbHOCTHOIO
IPUHLINIIA OOYyUEHUS.

B crpykrype mnporpammsl yueGHOro kypca «AnreOpa» yriayOn€HHOro
U3YyYEHHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE JIMHUU:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIpAXEHUS», «YpPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcsi MPUXOAUTCS
JIOTHYECKH PacCy AaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOro
oOpa3oBaHHUS ¥  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIIUMHUCS  OCHOB
YHHMBEPCAJIbHOIO MaTeMaTH4eckoro s3bika. Coaep:KaTeNbHOM M CTPYKTYpHOMU
OCOOEHHOCTBIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro HHTErPUPOBAHHBIN
XapaxkTep.

Conmepxxanne nuHMA «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JaNbHEUIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOWIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMM M HPPALUOHAIBHBIMH YHCIaMH, (OPMUPOBAHUEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YUCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOUM JTMHUU
OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHUIO.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHUIO y 0OYyYaIOIIMXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEJAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€TO
oOpa3oBaHMsi y4eOHBIH MaTepuan TPYNIHUPYETCSs BOKPYT  pallOHAIbHBIX
BbIpaKEeHU. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMAaTUKH Kak s3bIKa s
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIMCAHUS IMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOASIT TakxKe JajbHEHIee pa3BUTHE
AJITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO0, B YaCTHOCTH, JIJIsl OCBOCHUS Kypca
WHPOpMATUKHA, W  OBJAJCHUE HAaBBIKAMHU  JICNYKTHUBHBIX  PaCCyXICHUHU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpaKEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4aroNIMMUCS 3HAHUK O (PYHKLIMSIX KAaK BaKHEHIIe MaTeMaTH4eCKOW MOJAENIn
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUI B IPUPOE U
obmiecte. M3yueHue matepuasna cnocoOCTBYeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIIOBECHOT'O, CMMBOJMYECKOT0, T'pauueckoro, BHOCUT BKJIAI B (popMuUpOBaHHE
MPEACTABICHUM O POJIM MAaTEMATHUKHU B PA3BUTUU LIMBUIIU3AIMU U KYJIbTYPBHI.

YriyOnéHHbIN Kypce anreOpbl XapaKTepu3yeTcs U3y4eHUEM JIOMOJIHUTEILHOTO
TEOPETUUYECKOTO anmnapara ¥ CBSI3aHHBIX C HUM METOJIOB pelIeHus 3a1a4d. Anredpa
SBJISIETCSI SI3BIKOM JIJISl ONMCAaHUS OOBEKTOB U 3aKOHOMEPHOCTEH, CITYKUT OCHOBOM
MaTeMaTU4yecKkoro MojenupoBaHus. Ilpu 3ToM camMu OOBEKTHI MaTEMaTUYECKHX
YMO3aKJIIOUEHU W TMpPUHATbIE B anredpe npaBuwia UX KOHCTPYHPOBAHUSA
CIIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHHI OOOCHOBBIBATh U JOKA3BIBATH CYXKICHUS,
pa3BUBAIOT MaTEMAaTUYECKYH0 HWHTYUIIMIO, KpPaTKO W HArJIHO pPacKpbIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHUI U ydaT uX NpUMEHEeHHI0. TeM caMbIM anredpa
3aHMMAeT OJHO M3 BEAyIIMX MeCT B (OPMHPOBAHMU HAYYHO-TEOPETUYECKOTO
MBIIIJICHUSI 00YYaIOIINXCS.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIOIINE OCHOBHBIC Pa3/eiibl COMCpIKAHMUS:
«Uucna u BBIUKCIEHUS», «AJNTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DyHKLINM.

Ha u3yuenue yuebHoro kypca «Anredpa» orBogutcs 408 yacos: B 7 kinacce —
136 yacos (4 yaca B Hezento), B 8 kinacce — 136 yacos (4 yaca B Heiento), B 9 kiiacce
— 136 yacoB (4 Jaca B HeZEINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsia v BbIYMCIEHUS

Pannonansubeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PAallMOHAJIBLHBIMU YucaaMy. YuciioBas mpsiMasi, MOJ1yJIb YHUCIIA.

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

Pemenne TekCTOBBIX 3a1ad apupMeTHIeCKUM criocodoM. Permenue 3agaq u3
peaabHOM MPaKTUKKU HA YacTH, Ha APOOU, HA TIPOLIEHTHI, TPUMEHEHUE OTHOIICHUH U
MPOTIOPIMI IPU PEIICHUH 3a/1a4, pElIeHUe 3a/1a4y Ha JBUKEHUE, paboTy, MOKYIIKH,
HaJIOTH.

JlenmumocTs Leabix uyncelsl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble 4uciaa. UYETHble W HE4YETHbIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku n€IMMOCTA CYMMBI U
MIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELICHUU 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM.

HauGonpiuit o0mumii 1enuTens 1 HauMeHbIee o01ee KpaTHOE JIBYX YMCEN.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE ONEpAIK HaJl OCTATKaMHU.

AaredpanvyecKue BbIPpAKEHUSA

BreilpaxkeHne ¢ NEpPEeMEHHBIMUA. 3HAUYEHUE BBIPAKECHHUS C IEPEMECHHBIMM.
[IpencraBiieHre 3aBUCUMOCTU MEXK]1y BETMYMHAMU B BUJI€ (POPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPe0OpPa30BaHUsl ANreOpanueCKUX BhIPAXKEHUH.
JIoKa3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHorousieH cTaHaapTHOro Bujaa. CTEneHb MHOTO4WICHA.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE U JiejeHne MHorowieHoB. [IpeoOpazoBanue
1[EJIOTO BhIpaXkeHus B MHOTOUJIeH. KOopHU MHOrOusIeHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaAPaT CYMMbI U KBAaJIpaT pa3HOCTU
JIBYX BBIpQXEHUH, KyO CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTb
KBaJIpaTOB JABYX BBIPAYKCHUU, MPOU3BECHUE PA3HOCTH U CYMMBI JIByX BBIPAKEHUN,
CyMMa U Pa3HOCTh KyOOB JIBYX BBIPQYKCHHI.

Paznoxenue MHOTOWIEHA HA MHOXKHUTENN. BhiHeceHrne 00111ero MHOKHUTEIS 3a
CKOOKH. MeTo1 TpyIIupOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBaenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIIBHOCTh ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YeCcKasi MOJAENb PEAIbHOW CUTYaIINH.



JIuneliHOE ypaBHEHME C OJHOM IEPEMEHHOWU. UMCIO KOpHEW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEHHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI [IEPEMEHHBIMU KAaK MOJIEIIb PEAIBHON CUTYAIIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. YUnciioBbIe TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpagukoB, 3agaHHbIX (popmynamu. UteHue
rpauKOB peasbHbIX 3aBUCUMOCTEN.

OYHKIMOHAIbHBIE 3aBUCUMOCTH MEXJy BeauunHamu. lloHartue QyHKOuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0xacTh
ornpeseneHus u 06aacts 3HaueHui pyHkuuu. CrniocoObl 3aaanus pyHkuuu. ['padux
¢ynkiun. [loHATHS MakcMMyMa W MUHUMYMa, BO3pacTaHus MU yObIBaHUS Ha
IPUMEPAX PEAIbHBIX 3aBUCUMOCTEH.

Jluneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHOM (QyHkuuu. ['padux
¢dyuknuu Y = |X|. Kycouno-3a1anubie (GyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaapatHbie KOpHU. Apu(dMeTHUECKUI KBaAPAaTHBIA KOPEHb U €ro CBOICTBA.
[TonsiTne uppanroHanbHOrO uMcia. JleHCTBUA C HPpPALMOHATIBHBIMU YHUCIAMH.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

[IpencraBimeHuss O pACIIMPEHUSIX YUCIOBBIX MHOXECTB. MHOXKecCTBa
HaTypaJIbHBIX, LEJbIX, PALMOHAJIBHBIX, IEUCTBUTEIbHBIX Yncell. CPaBHEHHE YHCEIL.
YucnoBble IPOMEKYTKH.

HevictBusi ¢ ocrtatkamu. Octatku cteneHen. lIpuMeHeHHe OCTaTKOB K
PEILICHUI0 YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a]1a4.

Pasmepsl 0OBEKTOB OKpYXAlOUIETO MHpa, AJUTEIBHOCTh IPOLIECCOB B
OKpykaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredpanvyecKue BbIPpAKEHUA

Anrebpandeckas apoOb. JlomycTuMble 3HAUYE€HUS TEPEMEHHBIX B APOOHO-
palMOHAIBHBIX  BBIpakKeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckod apoOwu.



CnoxxeHrne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brinenenue 1ienoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBajJpaTHble KOpHH. ToOXaecTBEHHbIE MpeoOpazoBaHUS
BBIPKEHH, COIEpKAINX apU(PMETUYECKHE KBAPATHBIE KOPHH.

CrerneHb ¢ 1IeNIbIM MOKa3atesieM U e€ cBoiicTBa. [Ipeobpa3oBanue BoIpakeHUI,
COJZIEpIKaIlX CTEIICHH.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @DopMyrna KOpHEW KBaJpAaTHOIO YpPABHEHWS.
Kosnm4ecTBO neNCTBUTENBHBIX KOPHEW KBAaJIpaTHOrO ypaBHeHMs. Teopema Buera.
YpaBHEHUSA, CBOJUMBIE K TUHEWHBIM YPABHEHHSIM WM K KBaAPATHBIM YPAaBHEHUSIM.
KBagpatHoe ypaBHeHUE C mmapaMeTpoM. PemeHue TEKCTOBBIX 3aad C ITOMOILBIO
KBa/IPAaTHBIX YPABHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  aIpoOHO-pallMOHATBHBIX
ypaBHeHUH. PemieHne TEKCTOBBIX 3aJad C IMOMOIIBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIisl YPaBHEHHM C TBYMs IEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemennoil. CTporue u HecTporue HepaBeHcTBa. CloKeHne
M YMHOXECHHME YHUCJIOBBIX HEpaBeHCTB. OILICHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

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

JIuHeliHOEe HEPAaBEHCTBO C OJHOM MEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHOM NIEPEMEHHOM.

DOyHKIUU

OO6usacTh onpeaeneHyss 1 MHOXKECTBO 3HaueHu (pyHkunu. CrocoObl 3a1aHus
¢bynkuunid. ['padux Gynkumnn. Utenue cBoicTB pyHKumu 1o e€ rpaduxy. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEeaTbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyHKIUU, ONMHUCHIBAIOIIME TPIMYHO U OOpaTHYIO
MPONOPIMOHANIbHBIE 3aBUCUMOCTHU, UX TPapUKH.

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

9 KIIACC

Yuciaa v BLIYUCJICHUSA



Kopens N-ii crenenu u ero cBoiictBa. CTENEHb C pallMOHAIBHBIM IT0Ka3aTeIeM
U €€ CBOMWCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxxecTBeHHbIE TPeoOpa3oBaHUsl BBIPAKEHHM, COJEp)KalluX KOpeHb N-i
crenieHu. ToXIecTBEHHbIE MPEeoOpa30BaHUs BHIPAKEHUM, COAEPKAITUX CTEIECHb C
paMOHAIBHBIM [TOKA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJpaTHOTO TPEXUIICHA HA JINHEWHBIE MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBaaparHsie ypaBHeHUs. [IpuMepbl TPUMEHEHUIT METOAOB PABHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHBbl TMEPEMEHHOH, IpaHUuecKoro MeToja MNpU pPELICHUH
ypaBHEHUM 3-1 U 4-11 CTENICHEM.

Pemenue qpoOHO-palinOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C ABYyMs IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pELICHMS CUCTEMBI HEJTMHEHHBIX YpaBHEHUH € IBYMsI IepeMeHHbIMU. CHcTema ABYX
HEJIMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU KaK MOJIEb PEAIbHON CUTYaIINH.

UucnoBele HepaBeHCTBA. PellleHne JTMHENHBIX HEPAaBEHCTB. /[oKa3aTesbcTBO
HEPaBEHCTB.

KBanparHeie HepaBEeHCTBA € OJHOM MEpeMEHHOW. PemieHne KBaapaTHBIX
HEPaBEHCTB rpa)MyecKUM METOJOM U METOJOM HMHTEpPBajJoB. METO/l MHTEpPBAJIOB
JUISl pallMOHAIBHBIX HEpaBeHCTB. IIpocTeliue HepaBEeHCTBA ¢ TapaMETPOM.

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

HepaBeHcTBO C 1ByMs IepeMEHHbIMHM. PellleHHe HepaBeHCTBa C JIBYMs
nepeMeHHbIMHU. CHCTEMBI HEPaBEHCTB C ABYMsI IEpeMEHHBIMU. [ 'paduueckuii MeToq
pELICHUs] CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMH.

DOyHKUIMHA

Oyukrusa.  CpoiictBa  QyHKIMA:  Hynd  (QYHKIUH,  [OPOMEXKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TIPOMEKYTKHA BO3pACTaHMsI M yObIBaHUSA (PYHKIUH,
YETHBIE U HEYETHBIE (PYHKIIMHU, HAMOOJIbIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagpatnunas ¢yHkuuss u e€ cBoicTBa. Mcmonb3oBaHHEe CBOMCTB
KBaJpaTUYHOUN (pyHKIMM J71s1 perieHus 3aaad. [loctpoenune rpaduka KBaapaTHIHON
dbynkuuu. Ilonoxkenue rpaduka KBaapaTUIHOW (YHKIIMA B 3aBUCUMOCTH OT €€
ko> punuentos. I'padpuxn Gynxmmii y =ax2, y = a(X — m)2u y = a(X — m) +n.
[TocTpoenue rpagukoB GyHKIIMI C TOMOIIBIO TPE0Opa30BaAHUIMA.

Jpo6Ho-nuueiinas Gyuknus. MccnenoBanue GyHKIIHIA.

Oynkius Y = X" ¢ HaTypaJIbHBIM MOKa3aTesneM N u e€ rpaduxk.

YuciioBble MOCTAECA0BATEILHOCTH H IPOTPEeCCHU



[Tonsitue uwcioBOM ToOcHenoBaTeNbHOCTH. KoOHeuHbIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  MOCJIEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  mociieoBaTenbHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOUIBI0 (HOPMYIBI N-TO
YJIeHa, pEeKyPPEHTHBIN.

Apudmernueckas U reomeTpuyeckas mnporpeccur. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. PopMynbl N-TO  WieHa
apu(pMeTHYeCKOl U reomeTpuueckor mnporpeccuid. @opMysbl CyMMbl MEPBBIX N
YJICHOB apu(PMEeTHUEeCKOM M TeOMETPUYECKO mporpeccuil. 3aiauyu Ha MPOIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHUH
OECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon mHaykuuu. [Ipocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEEHOI'O
KYPCA «AJITEBPA» HA YIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W  HACTOSIIEMY POCCHUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S13aHHOCTEN IpaXkJIaHUHA U PEAU3ALUU €r0
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBIEHHOCTH, OCO3HAHMEM Ba)XHOCTM MAaTEMaTUYECKOIrO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOoHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalUueld B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYeCKON HaykuM Kak cdepbl UelI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN I€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEPECaX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa APYroro 4ejioBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA IPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAaHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI JJISl OKPYKAIOIIEH Cpeibl, 0OCO3HAHUEM TJI00aIbHOTO
XapakTepa IKOJOTHUECKUX TTPOOJIeM U IMyTel UX PEIIeHuUs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JIOJIeH, MPUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bI 00 00BEKTAX M SBJICHHUSIX, B TOM YHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBHUS, (OPMYJIMPOBATH M OIEHUBATh PHUCKH U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocsi Oyayt chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOIIHECS OBJIaJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATBLHBIMH PETYJISITUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBIIATH M XapPaKTEPU30BATh CYIICCTBCHHBIE MPU3HAKKM MAaTEMATUYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OPMYyIUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JieNnaTh BBIBOJBI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (MpsSMbIe U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTeIbCTBA MaTEMaTHYECKHX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUs, BEIOMpPATh HanboJee MOIXOA[IINN C YYETOM CaMOCTOSITEIHHO
BEIJICIICHHBIX KPUTEPHCB).

ba3oBble uccienoBareibckue 1eiCTBUS:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HCKOMOE M JlaHHOE, (hOpMHpOBATH TUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHECHUE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABJICEHHOMY IUIaHY OJKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENLHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
MIPEATNOJIO0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTh HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJIsl peIIeHUs 3a1a4H;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUs HWHPOpMAUMU U WUIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIE JeHCTBUS



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPAKaTh CBOIO TOUKY 3PCHHS B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh TOSICHEHUS TI0 XOJy peIICHUs 3a/1aud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/¢ 0OCYXXIIeHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMO TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha MOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMyue W CXOJICTBO IMO3UIIMK, B KOPPEKTHOH (opme
(GbopMyIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHSI,

IPEJICTABISITh PE3yIbTaThl PEIICHUS 3a/1a4dM, YKCIICPUMEHTA, UCCIICOBAHHUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaady
MPE3eHTAINN U 0COOCHHOCTEN ayTMTOPHUH;

MOHUMATh M MCIOJIL30BaTh MPEUMYIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOHM JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYXKIATh MPOIECC U PE3yNbTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCykaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOIHSATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJIE€HAMH KOMaH/bI, OIICHUBATh Ka4yeCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OOIINI Pe3ysbTaT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

BBISIBJIAITH MPOOJIEMBI JJISl PEIICHUsl B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTUPOBATHCS B PA3IMYHbBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pEHIeHUs 3aJaud (WJd €ero
4acTh), BBIOMpaTh CHOCOO peElIeHHs € YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ yaéToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

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



OLICHWBATh COOTBETCTBUE pe3yJbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEOCTIKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHU TPU U3yYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHIry oO0ydueHus B 7 kj1acce 0Oy4Jaromuiics MOTyYUT CIASAYIONINE MPEeIMETHBIC
pe3yJIbTaTHI:

Yucsia ¥ BbIYMCIEHUS

PammmonaneHbBIE UnCHA.

[lepexoauTh OT OHOM (OPMBI 3allUCH YHCENl K Jpyrou (mpeoOpa3oBbIBATH
JECATHYHYIO Tp0Oh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITUUHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JACCATUUHYIO IPOOH).

Vcrionp30BaTh MOHSTHS MHOXKECTBA HATypaJbHBIX YHCEN, MHOYKECTBA IEIBIX
YuCed, MHOXXECTBA paAIllMOHANBHBIX YHCET TPH PEUICHWH 3a7ad, IPOBEICHUU
paccyXJaeHUN U TOKa3aTeIbCTB.

[TonrMaTh U OOBICHATH CMBICI TTO3UIIMOHHOM 3aIMCH HATYPaJbHOIO YHCIA.

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHATLHBIC YHCTIA.

BrITIONTHAT, coYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu()METHUCCKHEC
JEHCTBUS C PAIMOHATLHBIMU YHCIIaMH, UCTIOJIb30BaTh CBOMCTBA YHCE M MPaBHUJIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBIMOTHATE NIEHUCTBUS CO CTEIICHSAMHU C HaTYpaJIbHBIMU ITOKA3aTEIISIMHU.

HaxonuTh 3Ha4YeHHS] YHUCIOBBIX BBIPAKCHHM, COIEPIKAIIUX pPAIMOHATLHBIC
YuCcia W CTEMCHH C HaTypajdbHBIM IIOKa3aTeleM, NPHUMEHSATh Pa3HOOOpa3HbIC
CrIocOOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BBIPAKCHHS
MIPU PEIICHUHU MPAKTHUCCKUX 3aJ1a4 U 3a/1a4 U3 APYTUX YICOHBIX MPEIMETOB.

OKpyTIISITh YKCla ¢ 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 TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaONHIBI, CXEMBbI, YEPTEXKHU, APYrHe CPEACTBA TMPEACTABICHHS JaHHBIX TIPH
pelIeHuN 3a1a4.

PemaTte TpakTHKO-OPHEHTHPOBAHHBIC 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTOPIIMOHANIBHOCTRIO BEJIMYMH, NPOICHTAMH, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7ad ¢ YY4ETOM OTPAaHWYCHHUH, CBSI3aHHBIX CO CBONMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

JlenuMoCTb.



Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YUCEN.

PacknaapiBaTh HA MHOKUTEIIM HATYpaJbHbIC YUCIIA.

CBoOOMHO omepupoBaTh MOHATHSAMHU: YETHOE YHCIO, HEYETHOE YHUCIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOIBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00IIee KpaTHOE
YHUCell U UCTIOJIb30BaTh UX MPH PELICHUH 33]a4, IPUMEHATh aropuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJIIO, TPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTYJIIO.

AnredOpanvecKkue BbIPAKEHUS

BripaxkeHus ¢ nepeMEeHHBIMH.

Hcnonb3oBaTh anreOpandeckyro TEPMUHOIOTUIO U CUMBOJIUKY, TPUMEHSITH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHMM TPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Hcnonb3oBaTh  MOHSATHE  TOXKICCTBA,  BBINOJIHATH  TOXKIECTBCHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BoInonHITh Mpeobpa3oBaHus 1IEIOT0 BHIPAXKEHHS B MHOTOWIEH TPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BrinonuaTh neicTBus (CI0KEHHUE, BBIUUTAHUE, YMHOXXEHHUE) C OJTHOUYJICHAMU
U C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIEHHOTO YMHOXKEHUS (KBaJpaT U
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHM.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXHUTEINW C ITOMOILBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOKHUTENS, TPYIIUPOBKU CJIaraeMbIX, MPUMEHSIS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

[TpumensTh npeodpa3oBaHsl MHOTOWICHOB JIJISl PEIICHHS Pa3jIMYHbIX 3a7a4
13 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 pEeallbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMU ITOKA3aTEISAMM IS
npeoOpa3oBaHUsl BEIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUIIa
nepexojia OT UCXOAHOTO YpaBHEHUS K PaBHOCUIILHOMY emy. [IpoBepsTh, sSBIsIETCS
JIM YUCJIO KOPHEM YpaBHEHHUS.

[TogOupaTes mnpuMepsl Tap 4YUCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.

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



Pemmars cucteMbl ABYX JTMHEMHBIX YPaBHEHHM C ABYMS MEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnaTh M peuiath JHWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO yCIOBUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJlayyl TIOJTyYeHHBIN Pe3yJIbTar.

DyHKIUU

Koopaunats! u rpaduxmu.

N300pakath HA KOOPAUHATHOW MPSIMOI TOUKH, COOTBETCTBYIOLINE 33/IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aKCHIBATH YUCIOBBIC MPOMEKYTKH Ha
anre0panyecKoM s3bIKe.

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

OyHKIWH.

Crpoutb rpaduku TUHEHHBIX (PYHKITHIA.

OnucelBaTh C TMOMOUIbIO (YHKIIMM H3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMUMHAMHU: CKOPOCTh, BpPEMsS, PACCTOSHUE, II€HA, KOJIHYECTBO, CTOMMOCTD,
MIPOU3BOIUTENLHOCTD, BPEMSI, 00bEM pabOTHI.

Haxonuth 3HaueHHne PyHKIIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadguueckuii cnoco® MpeACTaBICHUS M aHaIW3a MH(POpMaLuH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKUMN i1 aHanu3a rpaduKoOB pealbHBIX
3aBUCUMOCTEN (Hyau (yHKIMH, TNPOMEXKYTKH 3HAKONOCTOSIHCTBA (DyHKLUH,
MPOMEKYTKHA BO3pacTaHusi M yObIBaHMs (DYHKIMU, HauOOJblllee M HAaUMEHbIIIEE
3HauYeHUs (PYHKIHN).

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

K konIiry oOyuyeHust B 8 ki1acce o0y4aromuiics MOTyYUT CIASTYIOLINE MPEIMETHBIC
PE3YIBTATHI:

Yucaa v BIYMCICHUSA

HNppaunonanpHbIe YHCIIA.

[IoHnMaTeh W WCHOJIB30BAaTh IMPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.

CB00OOHO OTEepUpPOBATh MOHSATUSIMU: KBaJPATHBIA KOPEHb, apU(PMETHUCCKUN
KBaJ[paTHBIN KOPEHb, UPPAIMOHATBHOE YKCIIO, HAXOJAUTh, OLICHUBATh KBAJIPATHbHIC
KOPHH, UCIIOJIB3YsI TPU HEOOXOUMOCTH KAJTbKYJISITOP, BBITIONHSATH IPEOOPa30BaHUS
BBIPAKECHUN, COJECPKAIINX KBAAPATHBIE KOPHH, UCITOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE AEHCTBUTEIIBHBIX
quces U1 CPAaBHEHUS, OKPYTJICHUSI U BBIUUCIICHHUH, N300paKkaTh IEUCTBUTEIbHbBIC
YHCJIAa TOYKAMH HA KOOPJAWHATHOM MPSAMOM.



Hcnonp30BaTh 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBIO JAECITHYHBIX
npobeit m creneneld yucna 10, 3anuchIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pEanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emMMoCTb.

CB0OOIHO OIEepUpPOBATH MOHSATHUEM OCTATKA MO MOAYJIIO, MIPUMEHSTH CBOMCTBA
CPaBHEHMM IO MOJYIIO, HAXOAUTb OCTATKH CYMMBI M ITPOU3BEACHUS 110 JAHHOMY
MOZYJIIO.

AnredOpandeckue BbIPAKEHUS

JpoGHO-panimoHaIbHbIE BEIPAKEHUS.

Haxonutb AomycTUMBbIE 3HAUEHUS TEPEMEHHBIX B JIPOOHO-PAIMOHAIBHBIX
BBIPAKECHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BoinonHaTe npuBeneHue anredpandeckux Ipodei K o0IieMy 3HaMEHaTeNto,
CJI0)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux apo0ei.

BBITIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

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

CrerneHu.

IIpyMeHATE MOHATHE CTENEHH C LEJNbIM  II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa30BaHus BbIPAXKEHUH, COAEPIKALUX CTENEHH C LIETbIM MOKa3aTeJIeM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe nomycTumele 3Ha4E€HNS IEPEMEHHBIX B BBIPAKECHUAX, COAEPIKALIMX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BemonusaTe npeoOpa3zoBaHUs HppALMOHANBHBIX BBIPAKEHUH, HCIOJIb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pematp kBajpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-palioHaNIbHbIE YpaBHEHHUS.

Pemlare nuHENHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPaBHEHUH C IMTAPAMETPAMMU.

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

[lepexoauTh OT ciOBeCHON (HOPMYJIMPOBKH 3adauyv K €& anreOpanyeckoit
MOJENN C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJIYYEHHBIN PE3yJIbTarT.

IIprMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH, PEIIATh
JMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CHUCTEMBI, 1aBaTh rpad)UueCcKyIo
WJUTFOCTPALIMI0 MHOYKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.



DOyHKIUU

[TornmMaTe W WCMONB30BaTh (DYHKIIMOHAILHBIC TOHITHS M SI3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIMH TIO0 3HAYCHUIO
aprymeHTa, OrpeAesiaTh CBOMCTBa (PYHKIUU 110 €€ rpaduky.

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

rpaduky.

K xoHniry 00y4yeHus B 9 ki1acce o0y4aromuics MogyyuT CIeAyIOIue MPeIMETHbIC
pe3yJIbTaThI:

Yuciia 1 BbIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATHUSAMU: KOPEHb N-Ml CTENEHHW, CTENEHb C
palMOHAJIBHBIM TIOKA3aTelIEM, HAaXOAWTh KOPEHb N-I CTENEHU, CTEHNEHb C
palMOHAJIbHBIM [IOKA3aTEJeM, HCIONb3ysl NpPU HEOOXOTUMOCTH KaJbKYJSATOD,
IIPUMEHSTH CBOMCTBA KOPHS N- CTENEHHU, CTETIEHU C PALIMOHAIIBHBIM MTOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JEHCTBUTENBHBIX YHCEN IPU PELICHHUU
3a/1a4, MMPOBEACHNUH PACCYKIECHUN U TOKA3aTEIbCTB.

CpaBHUBaTh M YNOPSAJOYMBATH JICUCTBUTEIBHBIE YHUCJA, OKPYIJIAThH
JEWCTBUTEIBHBIC YUCTIA, BBINOJIHATh NIPUKHUIKY PE3yIbTaTa BBIYMCICHUH, OLEHKY
YHUCJIOBBIX BBIPAXKEHUM.

AJuiredOpanyecKue BbIPpaKEeHUA

CB0OOOHO ONEepUpPOBAThH MOHATUEM KBAJPATHOTO TPEXUWIECHA, HAXOAUTh KOPHU
KBaJPaTHOTO TPEXWICHA.

PacknanpiBaTh KBaJIpaTHBINM TPEXWICH HA JIMHEWUHBIC MHOXUTEH.

YpaBHeHHS U HEPABEHCTBA

PeraTe nuHelHbIE U KBapaTHbIE YPaBHEHUS, YPABHEHHUSI, CBOASIINECS K HUM,
JIPpOOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemiats HECIOKHBIE KBAJIPAaTHBIE YPABHEHUS C MTAPAMETPOM.

Pewate nMHEVHBIE HEPABEHCTBA, KBAJIpaTHHIE HEPABEHCTBA, MCIOJIb30BAThH
METOJI MHTEPBAJIOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBOM MpPSMOH,
3aIUCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

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

PeraTe HECIOKHBIE CUCTEMBI HEJTMHEMHBIX YPAaBHEHUH C [TAPAMETPOM.

[IpuMeHsATh METO/bl PABHOCWIIBHBIX MPpeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOM,
rpaduaeckoro MeTo/ia Py PEIIeHUU YpaBHEHHM 3-11 1 4-i cTeneHel.

Pemate cucTeMBbl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM NPSAMOM, 3alIMCHIBATh PELIEHNE C IIOMOLIBIO CUMBOJIOB.

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



[IpoBOAUTE HCCIIETOBAaHNS YPABHEHUM U CUCTEM YPABHEHUH, B TOM YHCIIE C
IPUMEHEHHEM rpaduuecKux mpeIcTaBIeHNi (YCTaHABIMBATh, UMEET JIM ypaBHEHUE
WIM CHCTEMA YPaBHEHUI PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp TekcTOBBIE 3aauM  aJreOpauvyeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MAaTeMaTUYECKOW MOJENM pEeaJbHOM CHUTyalMM WIM NPUKIAJHOM 3aJadH,
WHTEPIPETUPOBATH NIOJyYCHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, TIpapuk
byHKIIUM, TMpsMas TPOMOPLUUOHANBHOCTb, JHMHEWHAas (YHKIMSA, oOpaTHas
MPONOPLUUOHANIBHOCTD, Mapadosa, rurnep0osia, KyCoOuHo-3aAaHHas PyHKIUS.

UccnenoBath pyHkuuio mo e€ rpaduky, yCTaHaBIMBAaTh CBOMCTBA (DYHKLIMII:
00JacTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (QYHKIUH, MPOMEKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKM BO3pacTaHus M yObIBaHHs, YETHOCTh U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTUyHyI0 (QYHKIHIO 110 (opMyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

Omnpenensrs nojiokeHue rpapuka KBagpaTuyHON GyHKIIUN B 3aBUCUMOCTHU OT
e€ ko PpULIUEHTOB.

Crpoutrb rpapuk KBagpaTHUYHOM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJIpaTUYHON QPYHKIMU 10 €€ rpaduKy.

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

Ha nmpumepe kBaapatuunoit GyHKIMH cTpouTh rpaduk ¢yaxiuu y =af(kx +
b) + ¢ ¢ momomrkio mpeoOpazoBanuii rpaduka GyHkuu y=Ff(x).

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

ApupmMernyeckass ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOIHO ONEPUPOBATH MOHATUAMHU: MOCIEAOBATEIBHOCTD, apu(pMeTUYECKAS
U T€OMETPUYECKasi TPOTrPECCHH.

3amaBaTh MOCJENOBATEIBHOCTH PAa3HBIMU CIIOCOOAMH: ONKMCATENbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO0 (POPMYIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMysn N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh 4YieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IJIOCKOCTH.

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



PacriosnaBaTh W NPUBOAUTH TNPUMEPHl KOHEYHBIX UM  OCCKOHEYHBIX
MOCNIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIENIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBaIOIIUX ) MOCIEI0BATEIbHOCTEH.

ViMeTh mpecTaBIeHrnEe O CXOUMOCTH TTOCIIEA0BATEIbHOCTH, YMETh HAXOIUTh
CyMMy 0€CKOHEYHO yOBIBAIOIICH T€OMETPHUECKOMN MPOTPECCHH.

[TpuMeHsATh METOI MaTEeMAaTHYECKOW WHTYKIIUU TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  Mpaxrmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypenI
1 UMCJIA U BBIYUCJIEHU . 11 1
PanmonaneHblie yncna (MOBTOpEHUE)
5 OVYHKIMU. Koopaunatel u 17 1
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUWE BBIPAXKEHU . 7
Bripaxkenus ¢ nepeMeHHBIMH
4 YPABHEHI/I}E N CUCTEMBI 10 1
YPABHEHMU M. Jlunelinble ypaBHEHUS
5 UNCJIA U BBIYNCJIEHHMA. Crenens ¢ 5
HaTypaJbHBIM NIOKa3aTelleM
6 AJITEBPAMYECKUWE BBIPAYKEHU . 93 1
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1
@opMyIbl COKPAIIEHHOTO YMHOXEHUS
UNCJIA U BBIYUCJIEHUA. [lenumocTh 10
OYHKIUUN. Jluneiinas pyHKISA 16 1
YPABHEHUA U CUCTEMbBI
10 YPABHEHUMMU. CucreMbl IMHEHHBIX 14 1
ypaBHEHUU
11 [ToBTOpenue, 0600MIIEHNE, 8 1

cUCTEMaTH3aInsI 3HaHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
HepaBencrtBa
5 UNCJIA U BBIUNCJIEHUW . KBaapaTtHbrit 17 1
KOPEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBagparssle ypaBHeHUS
4 AJITEBPAMYECKUE BBIPAKEHU . 17 1
JpoOHO-palinoHaNbHbIe BHIPAKEHUS
5 YPABHEHUWA 1 HEPABEHCTBA. 19 1
JIpoOHO-palmoHanbHbIe ypaBHEHUS
6 OYHKINU 15 1
7 AJITEBPAMYECKUE BBIPAKEHU . 14
Crenenu
8 UNCJIA U BBIYUCJIEHU . [lenumocTth 7 1
9 [ToBTOpEHuUe, 06o6meHI:Ie, 10 1
CUCTEeMaTH3aIus 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 OYHKINU 25 1
) YPABHEHUA N1 HEPABEHCTBA. 15 1
KBagparusle HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. o5 1
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 25 1
N ITPOI'PECCHH
5 AJITEBPAMYECKUE BBIPAXXEHUW . 12 1
CreneHb ¢ pallMOHAJIBHBIM [T0KA3aTEIEM
6 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 34 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoumnuectBo yacos
JlaTa
Ne i/ Tema ypoka KonTposabHbie IIpakTuyeckue
Bcero U3y4YeHUs
padoThI padoThbI
1 [ToBrOpenue. PanmonanbHblie yncia 1
[ToBTopenue. CpaBHeHUE,
2 YIOPSAOYUBAHUE U aprUPMETHUECKUE 1
JIEUCTBUSI C pallMOHAIBHBIMU YUCTIAMHU
3 [ToBTOpenue. Uucnonas npsimMasi, MOAYJb 1
qucia
[ToBTopenue. IIponeHTsl, 3anuch
4 MIPOLICHTOB B BUJE IpoOu 1 IpoOu B BUJIE 1
MPOLEHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4u Ha 1
MIPOLICHTHI
5 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4u Ha 1
MPOLIEHTHI
; [ToBTOpenue. Pemenne TEKCTOBBIX 3a/1a4 1
apupMeTUYECKUM CII0OCOOOM
IToBTOpenue. Pemenune 3ana4 U3 peaabHOU
8 MPaKTUKHU Ha YaCTH, APOOH, MPOIEHTHI, 1
MPUMEHEHNE OTHOIIEHUH U TIPOTIOPIIHA
MIPU PEIICHUH 3a/1a4
9 [ToBTOpenue. Penienue 3a1a4y u3 peaibHOM 1

IMMPAKTUKU HA 4aCTH, I[pOGI/I, NPONLCHTHI,




IIPUMEHEHNE OTHOLLIEHUIN U IIPOIIOPLIUI
IIPY PEILCHUN 3a]a4

IToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelIeHne 3aa4 Ha JABIKECHUE, padoTy,
MOKYIIKH, HAJIOTH

1 Kontponbhas pabota no teme
"PanmonanbpHele ynuciaa'

12 Koopaunara TOYKH Ha IPSIMOMA

13 UmncaoBbie TPOMEKYTKH

14 YucnoBble TPOMEXYTKU

15 Paccrostarie Mex 1y AByMs TOUKaMH
KOOPJIMHATHOU IIPSMOM
[IpssmoyronbHas cucTeMa KOOpAMHAT.

16 AoOcuucca v OpJIMHAaTa TOYKH Ha
KOOPAMHATHOM INIOCKOCTH
[IpstmoyronbHas cucTeMa KOOpAMHAT.

17 AOcmucca v opuHaTa TOUYKH Ha
KOOPJMHATHOM TIIOCKOCTH

18 [Tpumeps! rpaduKoB, 3aTaHHBIX
bopmynamu

19 Urenue rpadMKoB peabHbIX
3aBHCUMOCTEN

20 OYHKIMOHATBHBIE 3aBUCUMOCTH MEXITY
BEJIMYUHAMU
[Tonstue pynkuuu. OyHKIUSA Kak

21 MaTeMaTh4decKasi MOJIeJb PEaIbHOTO

mnmponecca




[onsarue pynkunu. OyHKIUS KaK

22 MaTeMaTH4yecKas MOJIeb PeaJbHOro
nporecca
[onsarue pynkunu. OyHKIUS KaK

23 MaTeMaThyecKasi MoJIeb PeaIbHOrO
nporiecca

24 OO6nacth onpeaesieHust ¥ 00J1acTh
3HaYeHUN QYHKIIUU

o5 OO0nacth onpeaesieHus ¥ 00J1acTh
3HauUEHUHN PYHKIUU

26 Crioco0sI 3a1aHus PYHKIIUU

27 ['paduk pynkuuu

08 KonTtponsHast pabora o Teme
"Koopnunats! u rpadpuku. OyHKmm"

29 BripaxkeHue ¢ nepeMeHHbIMU. 3HAYCHHE
BBIPKEHUS C IEPEMEHHBIMU

30 BripaxkeHue ¢ nepeMeHHbIMU. 3HAYCHHE
BBIPQ)KEHUS C IEPEMEHHBIMU

31 BripaxkeHue ¢ mepeMeHHBIMU. 3HAYCHHE
BBIPKEHUS C IEPEMEHHBIMU

39 [TpencraBieHne 3aBUCUMOCTH MEXTY
BEJIMYMHAMU B BUJI€ (POPMYITBI

33 [IpencraBnenne 3aBUCUMOCTH MEXKY
BEJIMYMHAMU B BUJI€ (OPMYIIBI

34 Boruncnenus no popmynam

35 Boruucnenus no ¢popmynam

36 VYpaBHeHue ¢ oaHOU nepeMeHHOoN. KopeHb

ypaBHEHUS




CBoiicTBa ypaBHEHHI C OJTHOM

37 .
HepEeMEHHOMN

38 CBolicTBa ypaBHEHUH C OAHOMN
MIEPEMEHHOMN

39 PaBHOCHIIBHOCTH ypaBHEHUH

40 YpaBHEHHUE KaK MaTeMaTH4ecKas MOJEIb
peaabHON CUTYalluH

41 Yucno KopHEH TUHEHHOTO ypaBHEHUS

42 Yucno KopHeH TMHEMHOTO YpaBHEHUS

43 Penienne TeKCTOBBIX 3a/1a4 C IOMOLIBIO
JIMHEWHBIX YPAaBHEHUN

44 JluneliHoe ypaBHEHUE, cozieprKallee 3HaK
MOyt
KonTtponpsHas padbora mo Temam

45 "BbIpakeHus ¢ nepeMeHHbIMU",
"JIuHelHbIE ypaBHEHUS"

46 CreneHb ¢ HaTypaJbHBIM [TOKa3aTEIEM

47 CBoiicTBa CTENEHU C HATYpaJIbHBIM
nokasaresieM

48 CBolicTBa CTENEHU C HATYpaJIbHbIM
nokasarejaeM

49 CBoiicTBa CTENEHU C HATYpaJIbHBIM
nokasaresjaeM

50 3anuch yucia B IECITUYHON
MO3UIIMOHHOM CUCTEME CUMCIIEHUS

51 3anuce Yncia B JECITUIHON

HOSI/IIII/IOHHOI\/'I CUCTEME CUUCIICHUA




Opnnowienbl. OJHOUIEH CTaHAAPTHOTO

52 Buaa. CreneHs ogHOYICHA 1

53 OpnHowienbl. OJHOUIEH CTaHAAPTHOTO 1
Buja. CTEleHb OJTHOWICHA

54 MHorouieHbl. MHOTOYIEH CTaHIapPTHOTO 1
Buaa. CTerneHs MHOrO4IeHa

55 MHorowieHsl. MHOTOUJIEH CTaHIaPTHOIO 1
Buaa. CTeneHb MHOrOWIEHA

56 Crno’KeHHE ¥ BRIYMTAHHE MHOTOYJICHOB 1

57 CrokeHne U BEIYUTaHUE MHOTOYJICHOB 1

58 Crno’KeHHE ¥ BRIYMTAHHE MHOTOYJICHOB 1

59 VYMHOXEHHUE U AeJIEHEe MHOTOYJIEHOB 1

60 VYMHOKEHUE U JIeJIEHHE MHOTOUYJICHOB 1

61 VYMHOXEHUE U AeJIEHHNE MHOTOYIECHOB 1

62 VYMHOKEHUE U JIeJIEHHE MHOTOUYJIEHOB 1

63 [TpeoOpa3zoBaHue ENOTO BHIPAKECHUS B 1
MHOTOYJICH

64 [TpeobpazoBanue 11€I0T0 BHIpAKECHUS B 1
MHOTOYJICH

65 [IpeobpaszoBanue 11€10T0 BHIpAXKCHUS B 1
MHOTOYJIEH

66 Kopuu MHOrO4IEHA

67 Kopuu MHOrO4NI€HA
ToxnaecTBo. ToxkIeCTBEHHBIE

68 npeoOpa3oBaHus anredpanvdeckux 1

BBIPAKECHUI




ToxnectBo. ToXeCTBEHHBIE

69 npeoOpa3oBaHusl AreOpanyecKux
BBIPAXKEHUI
ToxnectBo. ToxxaecTBeHHbIE

70 npeoOpa3oBaHus ANreOpanIecKux
BBIPAKECHUI
ToxnectBo. TOXKIECTBEHHBIE

71 npeoOpa3oBaHUsl AreOpanyecKux
BBIPAKECHUI
ToxnectBo. ToXxnecTBEHHBIE

72 npeoOpa3oBaHusl AreOpanyecKux
BBIPAXKEHUM

73 Jloka3aTenbCTBO TOXKICCTB
KonTpomapHas padora o temam "CreneHb

74 C HaTypaJbHBIM ITOKa3zarenem",
"MHorouieHs"

75 KBagpar cymMbl 1 KBaJpaT pa3HOCTH JIBYX
BBIPAKECHUI

76 KBagpar cyMMBI HECKOIBKHX BBIPAKEHHUN

77 Ky6 cymMBI 1 ky0 pazHOCTH BYX
BBIPAKECHUI

78 Pa3HoCTB KBaipaTOB ABYX BBIPaKEHUI

79 [Ipou3sBeneHne pa3HOCTH U CYMMBI JBYX
BBIPKECHUI

80 [IpousBenennie pa3HOCTU U CYMMBI JIBYX
BBIPAKECHUI

81 CymMa ¥ pa3HOCTh KyOOB JIBYX

BBIPAKECHUI




CymMa u pa3HOCTh KyOOB JIByX

82 .
BBIPOKCHHI

83 PazoxeHre MHOTOUYICHA HA MHOYKUTEIH
[IpousBeneHne pa3HOCTH CYyMMBI IBYX

84 BBIPOKECHHM, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPAXKECHUI

85 PazoxeHre MHOTOUYICHA HA MHOYKUTEIH

86 BriHEeceHre 00111ero MHOKHTEIIS 32
CKOOKH

87 Merton rpynnupoBKu

88 KonTtponsHas padora no teme "dopmyis
COKpAILIEHHOI'0 YMHOXEHUS"

89 JemumocTs nenbix uncei. CBoicTBa
JETUMOCTH

90 JemumocTh nensix uucen. CBoiicTBa
JETUMOCTH

01 [Ipocteie 1 cocTaBHbBIE unciaa. YETHBIC U
HEYETHBIC YUCTIA

92 [Ipuznaku genumoctu Ha 2, 4, 8, 5, 3, 6, 9,
10, 11

03 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,6, 9,
10, 11
[Tpu3HakK AETUMOCTH CYMMBI M

9 TIPOM3BEICHUS IEJIBIX YHCET TIPU PEIICHUN
3a1a4

95 HanGonpmuii o0 geaInTeab U
HauMeHbIee o0Iee KpaTHOE IBYX YHCET

96 B3anmHO mpocThie uncna




97 Anroput™m EBxinna. Jlenenue ¢ octaTkoM 1
08 CpaBHEHUs LEIIBIX YUCEI 10 MOAYIIIO 1
HATYpaJIbHOTO YHUCIIA
99 Jlunetinas GyHkmus, e€ CBOMCTBa 1
100 Jluneiinas QyHKIus, €€ CBOHCTBA 1
101 Jlunetinas GyHkmus, e€ CBOMCTBa 1
102 I'paduk nuneitHON QyHKIUN 1
103 ['paduk nuHeHON GyHKITUN 1
104 I'paduk nuneitHON QyHKIIUN 1
105 ['paduk nuHeHON GyHKITUN 1
106 I'paduk pynkumm y = | X | 1
107 I'paduk pyHkuun y =| X | 1
108 I'paduk pynkumm y = | X | 1
109 ['paduk PpyHkuun y =| X | 1
110 Kycouno-3anannble GpyHKIUMN 1
111 KycouHno-3anannbie GpyHkunu 1
112 Kycouno-3anannble GpyHKIUMN 1
113 KycouHno-3anannbie GpyHkunu 1
114 KonrtponbHas pabora no remam 1
"eaumocts", "Jluneitnas ¢pyHkuus"
115 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU 1
116 VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU 1
117 ['paduk TuHEHHOrO ypaBHEHUS C IBYMS 1
HepEeMEHHBIMU
118 ['paduk TuHEHHOTrO ypaBHEHUS C IBYMS 1

NEPEMECHHBIMU




119

CucreMbl TUHEHHBIX YPaBHEHUN € ABYMS
IIEPEMEHHBIMU

120

121

122

CucreMbl TUHENHBIX YPaBHEHUN € ABYMS
[IEPEMEHHBIMU

['padpuaeckuii MeTO1 PEIICHUS CUCTEMBI
JIMHEWHBIX YPaBHEHUH C JBYMS
NePEeMEHHBIMU

['paduueckuii MeTO pelIeHus: CUCTEMbI
JIMHEUHBIX YPAaBHEHUH C ABYMS
HepEeMEHHbIMU

123

Pemenne cucreM TMHENHBIX YPABHEHUH C
JIBYMS IIEPEMEHHBIMU METOJIOM
MIOJICTAHOBKHU U METO/IOM CJIO’KEHHUS

124

125

126

Pemenne cucreM nMMHENHBIX YPABHEHUH C
JBYMS IIEPEMEHHBIMU METOJIOM
ITOJICTAHOBKHU ¥ METOJIOM CJIOKEHUS

Pemenue cucrem NTMHENHBIX YPaBHEHUM C
JBYMsI IEPEMEHHBIMU METOJIOM
MMOJCTAHOBKH M METOJIOM CJIOKESHUS
Pemenue cucrem NTMHENHBIX YPaBHEHUM C
JBYMsI IEPEMEHHBIMU METOJIOM
MOJCTAHOBKH M METOJOM CJIOKEHUS

127

Cucrema 1ByX JTUHEHHBIX YpaBHEHHH ¢
JBYMsI IIEPEMEHHBIMU KaK MOJEIIb
peanbHON CUTyaluu

128

KonTtponbnas pabora mo teme "CucreMbl
JUHEHHBIX ypaBHEHUN"




[ToBTropenue u o6o0Ienue. Boipaxkenus ¢

129 1
NIEPEMEHHBIMH

130 [ToBTropenue u 0600menue. CreneHs ¢ 1
HATypaJIbHBIM ITOKa3aTelIeM
[ToBTOpenue u 0600meHne. OTHOUWICHBI U

131 MHOTOWIEHBI. TOXIeCTBEHHBIC 1
npeoOpa3oBaHusl AITreOpanyecKux
BBIPAKECHUI

132 [ToBTOpenue u 0606menue. opmyIibl 1
COKPAIIEHHOTO YMHOKEHUS

133 [ToBTOpenue u 0606menne. KoopauHaater 1
U rpaduKm.

134 [ToBTOpenue u 00600meHue. JInHeHHas 1
byHKIUSA 1 €€ CBOHCTBA

135 HroroBast KoHTpoIbHAs paboTa 1
[ToBTOpenue u 06061meHue. Pemenue

136 CHCTEM JINHEHHBIX YPaBHEHUH C IBYMS 1
MIePEeMEHHBIMHU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




8 KUIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Nem/m | Tema ypoka Kontpoabubie  IlpakTnueckue Aata wippopbie
Bcero u3yyeHusi o0pa3oBaTesbHbIe
padoThI padoThI pecypenI
1 YucioBbie HEPaBEHCTBA 1
2 CBolicTBa YHUCIIOBBIX HEPABEHCTB 1
3 CBoiicTBa YHUCIIOBBIX HEPABEHCTB 1
4 JlokazaTenbCcTBO HEPABEHCTB 1
5 Hepagenctso ¢ nepemenHoil. Ctporue u 1
HECTPOTHE HEPABEHCTBA
5 Hepagenctso ¢ nepemenHoil. Ctporue u 1
HECTpPOTrHe HEPaBEHCTBA
CrnoxeHue 1 yMHOKEHHUE YHCIOBbIX
7 HepaBeHCTB. OlIeHUBaHWE 3HAYCHUS 1
BBIpKECHUS
CrnoxeHue 1 yMHOKEHHUE YHCIOBbIX
8 HepaBeHCTB. OlleHUBaHNE 3HAYCHHS 1
BBIpKECHUS
IToHsATHE O pelIeHuN HEPaBEHCTBA €
9 OJIHOM NepeMEeHHON. MHOXKeCTBO 1
penIeHn HEPaBEHCTBA
IToHsATHE O pelIeHuN HEPABEHCTBA C
10 OJIHOM NTepeMEHHON. MHOXeCTBO 1
peleHui HepaBeHCTBa
11 PaBHOCHITbHBIE HEpABEHCTBA. 1

HepaBeHnctBo-cnencraue




12

YucnoBble IPOMEKYTKH

JIuHeitHOe HEPABEHCTBO C OJIHOU

13 [IEPEMEHHON U MHOXECTBO €0
peLeHuit

14 Penrenne nMHENHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM

15 PenreHne nMHENHBIX HEPABEHCTB C
OJIHOM MEepPEMEHHOM

16 Pemrenre nMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOU

17 CucremMpl TMHEVHBIX HEPABEHCTB C
OJIHOM MEepPEMEHHOM

18 CucreMbl TMHENMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOU
Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO

19 JIMHEWHBIX HEPABEHCTB C OJJHOMI
MepPEMEHHOMN

20 KonrtponbHas pabora no teme
"Hepasencrsa"

21 KBanpatHsie kopHU

29 Apudmernueckuit KBaJpaTHbIH KOPEHb
U €ro CBOMCTBA

23 Apudmernieckuil KBaJpaTHbII KOPEHb
U €ro CBOMCTBA
[TonsiTHE UPPALIMOHAIBHOTO YHKCIA.

24 JlefcTBUA ¢ HppallMOHAIBHBIMU

qucjiaMu




CBoiicTBa IeHCTBUHA C

25 HWPPAMOHAILHBIMU YU CIIAMH

26 CBolicTBa NCHCTBUM C
UPPalMOHATLHBIMH YUCIIAMU

97 CBoiicTBa IEHCTBUH C
HWPPAMOHATILHBIMU YU CIIAMU

28 CpaBHeHUE HPPANMOHATBHBIX YUCEI

29 CpaBHEHME HpPAITMOHAIBHBIX YHCEIT
MHOXECTBO JCHCTBUTEIBHBIX YHCEIL.

30 [IpencraBieHuss 0 pacIIUPEHUAX
YHCJIOBBIX MHOKECTB
JlommycTrMbIe 3HAYCHHS IEPEMCHHBIX B

31 BBIPKCHUSX, COJICPIKAIITIX
apudmeTHUecKre KBaIpaTHBIE KOPHU
JlormycTrMbIe 3HAYCHHS IEPEMCHHBIX B

32 BBIPAKEHUSX, COJIEPIKALINX
apudmeTHUecKre KBaIpaTHBIE KOPHU
ToxaecTBeHHbIE TpeoOpa3zoBaHUs

33 BBIPaXXEHUI, COAEPIKALLUX
apudmeTHUecKre KBaIpaTHBIE KOPHU
ToxaecTBeHHbIE TpeoOpa3zoBaHUs

34 BBIPAKEHUH, COAEPIKALUX
apudmeTnyecKue KBaapaTHbIE KOPHU
ToxecTBeHHBIE TpeoOpa3oBaHUs

35 BBIpKCHHH, COIepPIKANTUX

apupMeTHYECKUe KBaIpaTHbIE KOPHU




36

ToxnecTBeHHBIE TpeoOpa3oBaHUs
BBIpXEHUI, COIepKaIUX
apudmeTnyecKkue KBaJapaTHbe KOPHU

37

38

KonrponsHas pabora o Teme
"KBanpaTHblii KOpeHb"

KBanpatHoe ypaBHeHue

39

@opMyita KOpHEH KBaPaTHOIO
ypaBHeHus. KonnuecTso
JEMCTBUTEIBHBIX KOPHEN KBaIPATHOTO
YPaBHEHUs

40

®opMyita KOpHEH KBaJPATHOIO
ypaBHeHus. KonnuecTBo
JEMCTBUTEIBHBIX KOPHEN KBaPATHOTO
YPaBHEHUs

41

®opMyita KOpHEH KBaJPATHOIO
ypaBHeHus. KomnuectBo
JIEWCTBUTEIbHBIX KOPHEW KBAIPATHOTO
YpaBHEHUSA

42

@opMyita KOpHEH KBaJPATHOIO
ypaBHeHus. KomnuectBo
JIEWCTBUTEIbHBIX KOPHEW KBAIPATHOTO
YpaBHEHUSA

43
44

Teopema Buera

Teopema Buera

45

YpaBHeHUSI, CBOAUMBIE K JTMHEHHBIM
YPaBHEHUSAM WIH K KBaJPaTHBIM
YpPaBHEHUAM




YpaBHEHUS, CBOAUMBIE K JIMHEHHBIM

46 YpaBHEHHUSM HJIH K KBaJIPaTHBIM
YPaBHEHHUSAM

47 KBanpatHoe ypaBHEHHE C TapaMeTpOM

48 Pemienue kBagpaTHbIX YpaBHEHUN C
napaMeTpamMmu

49 Pemrenne kBagpaTHBIX YpPaBHEHUH C
napamMeTpamu

50 Pemrenne kBagpaTHBIX YpaBHEHUH,
coJieprKaIluX 3HaK MOIYJIs

51 Pemenuie kBaapaTHBIX ypaBHEHMI,
COJIEpIKaIlMX 3HaK MOIYJIS

52 VYpaBHeHHE KaK MaTeMaTu4ecKas
MOJEJIb pEaIbHON CUTYalluH

53 Pemenue TeKCTOBBIX 3aJ1a4 ¢ IOMOIIbIO
KBaJPAaTHBIX YPaBHEHUU

54 KonrtponbHas pabora no Teme
"KBanpaTHsle ypaBHeHuUs"

55 PanmonanbHble BbIpasKEHUS

56 ToxnecTBeHHbIe TPeoOpa3oBaHus
palOHAIbHBIX BBIPAXKEHUN

57 ToxnecTBeHHbIe TpeoOpa3oBaHus
palMOHAIbHBIX BBIPAXKEHUN

58 ToxnecTBeHHbIE TpeoOpa3zoBaHUs
paloOHaIbHBIX BBIPAXKEHUHN

59 ToxnecTBeHHbIE TPeoOpa3zoBaHus

pallnOHAJIbHBIX BBIpa)KCHI/Iﬁ




Anrebpanueckas 1po0b. JlomycTumbie

60 3HAYCHHsI IEPEMEHHBIX B APOOHO-
paIOHATIbHBIX BBIPAKEHUAX
AnrebGpanueckas Apook. JlomycTumbie

61 3HA4YEHUs IEPEMEHHBIX B IPOOHO-
paIMOHATBLHBIX BBIPAKECHUSIX
Anrebpandeckas a1po0sb. JlomycTumblie

62 3HAYEHUS IEPEMEHHBIX B APOOHO-
paIMOHATIBLHBIX BBIPAKCHUSIX

63 OcHOBHOE CBOICTBO anredpanveckon
apodu

64 OcHOBHOE CBOMCTBO ajiredpandeckoin
npodu

65 CnoxeHue ¥ BRIYUTAHUE
anredpanvdecKux apooeit

66 CrnosxeHue ¥ BHIYUTAHUE
anreOpandeckux Apooeit

67 YMHOKEHUE U IeJIeHUE
anredpandeckux apobeit

68 VYMHOXKEHUE U [eJICHUE
anredpandeckux apooeit

69 YMHOXKEHUE U JiefieHe
anreOpandeckux Apooeit

70 BozBenenue anredpandeckoii 1podu B
CTETIeHb

7 KonTponbHas pabota mo Teme
" IIpoGHO-palioHa bHbIE BRIpaKEHUS"

72 JIpoOHO-palmoHanbHbIe ypaBHEHUS




73

Pemenue 1poOHO-paimoHaTBHBIX
YpPaBHEHUM, CBOJSIIMXCS K JIUHEHHBIM
YpaBHEHHUSIM

74

Pemenue 1poOHO-panimoHaIBHBIX
YPaBHEHUU, CBOISIIMXCS K JIMHEUHBIM
YPaBHEHUAM

75

76

77

Pemenne npo6HO-paliiOHaNIbHBIX
YPaBHEHUU, CBOJSIIMXCS K JIMHEUHBIM
YPaBHEHUSAM

Pemenue npoOHO-paninoHaIbHBIX
ypaBHEHUH, CBOJIALINXCSA K KBAAPATHBIM
ypaBHEHUSAM

Pemenue npoOHO-paninoHaIbHBIX
ypaBHEHUH, CBOJIALINXCSA K KBAAPATHBIM
ypaBHEHUSAM

78

Pemenue npoOHO-paliiOHaNbHBIX
YpaBHEHUM, CBOAIIUXCS K KBaJAPAaTHBIM
YPaBHEHUSAM

79

80

81

Pemenue npoOHO-paliiOHaNbHbBIX
YpaBHEHUI METOJIOM 3aMEHbI
MepPEMEHHOMN

Pemenue 1po6HO-paliMoOHaIBHBIX
YPaBHEHUN METOIOM 3aMEHBI
MIEPEMEHHOMN

Pemenue 1po6HO-paiMoOHaIBHBIX
YPaBHEHUN METOJOM 3aMEHBI
IIEpPEMEHHOM




Pemenue 1poOHO-paimoHaTBHBIX

82 ypaBHEHUN METOJOM 3aMEHBI
MepeMEHHON

83 Pemrenue TeKCTOBBIX 3a/a4 C TOMOIIBIO
JTPOOHO-pAllMOHATBHBIX YPABHEHU I

84 Pemennie TeKCTOBBIX 33a/1a4 ¢ TOMOIIIbIO
JIpOOHO-pallMOHANILHBIX YpaBHEHUN

85 Pemennie TeKCTOBBIX 33/1a4 ¢ TOMOIIIBIO
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN

86 Pemrenue TeKCTOBBIX 33724 C TOMOIIBIO
TPOOHO-pAllMOHATIBHBIX YPABHEHUI

87 Pemennie TeKCTOBBIX 33a/1a4 ¢ TOMOIIIBIO
IpOOHO-pallMOHAIBHBIX YPAaBHEHUHN

a8 Perrenne TeKCTOBBIX 33724 C TOMOIIBIO
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN

89 I'padnueckas uHTEpHIpeTaLIUs
YpaBHEHHH C IBYMsI TIEPEeMEHHBIMU

90 KonrtponbHas pabora no teme
"JIpoOHO-palMnoHalbHbIe YpaBHEHUS"

o1 OO6macth ornpeesieHust © MHOXECTBO
3Ha4eHU! PYHKLIUU

92 OO6macth ornpeesieHust © MHOXECTBO
3HaYEHUN PYHKIHNH

93 CrniocoObI 3a1anust pyHKIHIA

94 I'padux pyHKIINN

95 Urenue cBOMCTB (QyHKINU TIO €€

rpaduxy. [lpumeps! rpadpukon




(GyHKIUH, OTpaXKAIOIUX pPealbHbIe
MPOLIECCHI

OyHKIMHU, OUCHIBAIOIIUE NIPAMYIO U

96 00paTHYIO IPOMOPIIMOHATLHBIC 1
3aBHCUMOCTH, UX IrpauKu
OyHKIUY, OMHUCHIBAIOINIUE MTPSIMYIO U
97 00paTHYIO ITPOIOPIIMOHAIbHBIC 1
3aBHCUMOCTH, UX IpauKu
OyHKIUY, OMKUCHIBAIOIIUE TPSIMYIO U
98 00paTHyIO IPONOPIHUOHATIEHBIE 1
3aBHCUMOCTH, UX IpaduKu
99 Oynkius Y = X2 u e€ cBoicTBa 1
100 Oyukuus Y = X2 u e€ cBoicTBa 1
101 Oyukuus Y = X3 u e€ cBoiicTBa 1
102 OyHKIHUA Y =K/X 1 e€ CBOICTBa 1
103 OyHKIUA Y =K/X U e€ cBOIcTBa 1
104 OyHKIMS Y =VX U €€ CBOMCTBA 1
105 'I'<0HTpOJ'ILI-'I'a}I pabota no Teme 1
O yHKIUU
106 CreneHs ¢ IebIM IT0Ka3aTeaeM 1
107 CBoiicTBa CTENEHH € LENbIM 1
nokaszaresem
108 CBOIiCTBa CTETICHH C IICJIBIM 1
nokaszaresem
109 CBOIiCTBa CTETICHH C IICJIBIM 1

IIOKa3aTejIeM




[IpeoOpazoBaHue BEIpaXKEHUH,
110 coJiep KalliX CTEIEeHHU C IEIbIM
IIOKa3aTelieM

[IpeoOpazoBaHue BEIpaXKEHUH,
111 COJIEPIKAILMX CTENIEHU C LEIbIM
[I0Ka3aTesieM

[IpeobOpazoBanue BhIpaXKEHUH,

112 COJIEPIKAILMX CTETIEHU C LEIIbIM
IOKa3aTelieM

113 CrangapTHbIN BUJT YKCTa

114 CrangapTHbIi BUJ yucia

HeﬁCTBHH C yucCjiaMu, 3alIMCaHHBIMU B

115
CTaHIApPTHOM BHJIC
116 JlecTBUs ¢ YnciIaMu, 3alIMCaHHBIMU B
CTaHIApPTHOM BHJIC
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
117 MHpA, JUIUTEIBHOCTH IIPOLECCOB B
OKpY’KaloIleM MHUpe
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
118 MHUpa, JUTUTETLHOCTH MPOIECCOB B

OKpY’KaIoIlleM MUpe

PazMepbl 00bEKTOB OKPYKAOLIETO
119 MUpa, JUINTEIBHOCTD IIPOLIECCOB B
OKpY>KaroIleM MHpe

120 Jlenenrie ¢ OCTaTKOM

CpaBHEHUS LIENBIX YUCET 110 MOTYJIO
HaTypaJIbHOTO Yncia

121




122

CpaBHEHUS 1IENBIX YUCEN 10 MO0
HaTypaJIbHOTO YKcia

123
124

CBolicTBa CpaBHEHUH 110 MOJYJIIO

CBolicTBa CpaBHEHHI IO MOTYJIIO

125

126

127

OcTaTku CyMMBI ¥ IPOU3BEACHUS 110
JAaHHOMY MOJYJIIO

KontponbHas paboTa mo temam
"Crenenn", "Jlenumocts"

[ToBropenue u o6o0meHue. Pemenue
JIMHEHHBIX HEPABEHCTB C OJIHOM
MEPEMEHHON U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJIHOM NMepEeMEHHON

128

[ToBropenue u o6o0meHue. Pemenue
JIMHEUHBIX HEPABEHCTB C OJTHOM
MEPEMEHHON U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJJHOM MEPEMEHHOMN

129

[ToBTOpEeHue u 060061IEHNE.
ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHUH, COAEPIKAINX
apupMeTHYeCKUe KBaJIpaTHbIe KOPHU

130

[ToBTOpenue u obod1eHue. Pemenne
KBaJpaTHBIX YpaBHEHU. Pemenne
TEKCTOBBIX 33]1a4 C TIOMOIIIbIO
KBa/IpaTHBIX YPABHEHU

131

[ToBTOpenue u 06obmeHne. Pemenue
3a7a4 U3 peaJbHON KU3HU




[ToBTOpenue u o0oOIIEHHE.
132 ToxxnecTBeHHBIC TPEOOPA30BAHMS 1
paIMoOHABLHBIX BBIPAKCHUH

[ToBTropenue u o6o0mmenue. Pemenue
TpOOHO-pallMOHATBHBIX YPABHEHU,

133 CBOOAIIUXCA K JIMHEUHBIM UJIH K 1
KBaJ[paTHBIM ypaBHEHUsIM. Pemienue

TEKCTOBBIX 3371a4 C TIOMOIIBIO APOOHO-

pairOHAJIbHBIX ypaBHCHI/Iﬁ

[ToBTropenue u o6o0meHue. Pemenne

134 TEKCTOBBIX 33]1a4 Pa3IN4HbIMU 1
crioco0aMu
135 HToroBast KOHTpOJIbHAS paboTa 1
136 [ToBTOpEeHUE M 0686H.[6HI/IG. Pemenue 1
3aJ1a4 U3 peabHOMN KU3HH
OBIIEE KOJIMYECTBO YACOB I1O 136

I[TPOT'PAMME




9 KUIIACC

Ne
n/n

Tema ypoka

Oynkius. CroicTBa QyHKINNA: HYITH
(GyHKLINHU, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA (PYHKIUH,
IIPOMEXYTKH BO3pACTaHUsI U yObIBaHUS
¢byHKIMM, Y€THBIE U HEUYETHBIE (PYHKINH,
HanOoJbIIee M HANMEHbIIIEEe 3HAYCHUS

byHKIIUN

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Oynxkius. CBolicTBa QyHKIMIA: HYIH
(GyHKINHU, TIPOMEKYTKH
3HAKOIMOCTOSHCTBA (DYHKIIUH,
MIPOMEXYTKH BO3pAaCTaHUsI U yOBIBAHUS
GbyHKIMH, YETHBIE U HEUETHBIC (PYHKIIUY,
HauOoJIblIee U HAMMEHbIIIee 3HaYeHUs

byHKIIUN

[Toctpoenue rpadukoB GpyHKLINMH C
MTOMOIIIBIO TTPeoOpa30BaHUMA

IToctpoenue rpadukoB GpyHKIHI €
MTOMOIIIbIO TIPe0Opa30BaHUMA
KBanpatnsiii Tpéxunen. Kopau
KBaJ[paTHOTO TpEXUJIeHa

Paznosxenune kBagpaTHOTO TpEXUIEHA HA
JIMHEWHBIE MHOKUTEIN




PasnosxeHnne kBagpaTHOro TpéxusacHa Ha

! JMHEWHbIE MHOXHUTEIH

8 KBangparuunast pyHKuus u e€ CBOHCTBA

9 ITapa6ona, KOOpIMHATHI BEPIIKHBI
1apabosibl, 0Cb CHMMETPUH 11apadoJIbl

10 [TocTpoenue rpaduka KBaApaTUIHON
byHKIIIN

1 [TocTpoenue rpaduka KBajapaTUYHON
byHKIIUN

12 [TocTpoenue rpaduka KBajapaTUYHON
byHKIIUN
[Tonoxenne rpaduka KBaIApaTUIHON

13 (GyHKINU B 3aBUCHIMOCTH OT €€
KO3 PHUIIHEHTOB
[Tonoxenne rpaduka KBaApaTUIHON

14 (YHKIIMHU B 3aBUCUMOCTH OT €€
K03 (HULINEHTOB

15 Hcnons3oBanue CBOWCTB KBaApaTUYHOU
(GyHKIMU 1715 pelieHus 3a/1a4

16 Hcnonb30Banne CBOKWCTB KBaAPATUIHOMN
(GyHKIMU 1715 pelieHus 3a/1aq

17 Hcnonb30BaHnne CBOKWCTB KBaAPATUIHOMN
GYHKIUM 1715 peuIeHus 3a1a4

18 Crenennble (YHKIIMU C HATYpaTbHBIMU
MoKa3aTessIMH, UX TpauKH U CBOWCTBA

19 CrenenHble QyHKIUU C HATypaIbHBIMU

IIOKa3aTcJIsIMu, UX I‘pa(I)I/IKI/I U CBOICTBa




Crenennblie (yHKIIMU C HATYpaTbHBIMU

20 [OKa3aTessIMH, UX IpaMKH U CBOWCTBA

21 Crenennblie (yHKIUU C HATYpaTbHBIMU
MOKa3aTeJsIMH, UX TpauKH U CBOWCTBA

99 Ipadukn Gyskmmit: y=Vx , y=3x,y=
| x|

23 I'paduku Gysmmit: y =\x , y=Vx ,y =|
X|

24 Ipadukn Gysknmit: y=Vx , y=3x,y=
| x]

o5 KonrponbHas pabora no teme
"OyHKuMn"
[ToHsATHE O pelIeHUN HEPABEHCTBA C

26 OJTHOY TIepeMeHHOH. MHOKeCTBO
peleHui HepaBeHCTBa

97 KBanpaTHbie HEpaBeHCTBA C OTHOM
MePEMEHHOMN

08 KBanpaTHble HEpaBEHCTBA C OJJHOU
IIEpEMEHHOMN

29 Pemrenne HepaBeHCTB Tpa@UeCKUM
METOZOM M METOZIOM HHTEPBAJIOB

30 Pemrenne HepaBeHCTB TpagUECKUM
METOZOM B METOZIOM HHTEPBAJIOB

31 HepaBeHnctBa, cozepaxaliie 3HaK MOy

32 HepaBenctBa, comeprkamniie 3HaK MOTYJIS

33 CucTeMbl HEPaBEHCTB € OJTHON

IIEpPEMEHHOM




34

CucreMbl HEpaBEHCTB € OJIHOM
MepeMEHHON

35

36

Pelenne TeKCTOBBIX 3a7a4 C IOMOIIILIO
HCPAaBCHCTB, CUCTCM HCPABCHCTB
Pemenne TekCTOBBIX 3aJa4 C IIOMOIIBIO
HEPaBCHCTB, CUCTEM HEPABCHCTB

37

HepaBeHCTBO ¢ AByMS IEPEMEHHBIMHU.
Pemienue HepaBeHCTBA ¢ ABYMS
[IEPEMEHHBIMU

38

39

40

I'padmyeckuiit METO pEIICHHUS CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU
Cucrembl HEpaBEHCTB € JBYMs
MepEMEHHBIMU

KonTponbhas padbota no teme
"KBanparHubie HepaBeHCTBA"

41

42

43

44

bukBanpaTHbie ypaBHEHUS

IIpuMepsl IpUMEHEHH METO0B
PaBHOCHIIBHBIX NPE0Opa30BaHUM, 3aMEHBI
NepeMEHHOH, rpau4eckoro MeTo1a npu
pelieHuu ypaBHeHH M 3-i u 4-ii cTeneHen

IIpuMepsl IpUMEHEHH METO0B
PaBHOCHIIBHBIX NPE0Opa30BaHUM, 3aMEHBI
NepeMEHHOH, rpa)uIeckoro MeTo1a Mpu
pelieHnn ypaBHeHui 3-1 u 4-i creneHein
[IpuMeps! IpUMEHEHN METOZI0B
PaBHOCHIIBHBIX MPEOOpa30BaHUM, 3aMEHbI
NepeMEHHOH, rpa)uueckoro MeTo1a Mpu
pelieHnn ypaBHeHui 3-i u 4-ii creneHein




45

Pemenue 1poOHO-paimoHaTBHBIX
ypaBHEHUIl 1 HEPABEHCTB

46

47

Pemenue 1poOHO-panimoHaIBHBIX
YPAaBHEHUN U HEPABEHCTB
Pemenue 1poOHO-paliMOHAIBHBIX
YpaBHEHHI U HEPABEHCTB

48

Pemenue 1poOHO-panimoHaIBHBIX
ypaBHEHHI U HEPABEHCTB

49

50

Pemenne cucreM ypaBHEHUN ¢ AByMsI
IIEPEMEHHBIMU

Pemenue cucrem ypaBHeHI/Iﬁ C IBYyMs
INEPEMCHHBIMU

51

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

52

53

54

55

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

Pemenue nmpocrenmux cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS
MePEMEHHBIMU

Pelrenne npocTenimx cucrteM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

I'paduaeckuit MeTo pereHus: CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU




56

I'padmyeckuit METO ] pelIeHHsI CUCTEMBI
HEJIMHEHHBIX YPAaBHEHUU C IBYMsI
MepEMEHHBIMU

57

Cucrema 1ByX HEJIMHEMHBIX YPaBHEHUN C
JBYMS IIEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTYalluH

58

59

60

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMU KaK MOJIEITh
peanbHON CUTYalluH

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JIBYMs IIEPEMEHHBIMU KaK MOJIEJb
peanbHOi CUTyaluu

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JIBYMs IIEPEMEHHBIMU KaK MOJIEJb
peanbHOi CUTyaluu

61

Cucrema HETMHENHBIX YpaBHEHHH ¢
apaMmeTpoM

62

63

Cucrema HETMHENHBIX YPAaBHEHUH C
apaMeTpoM
Cucrema HETMHENHBIX YPAaBHEHUH €
rapaMeTpoM

64

[Ipocreiine HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMU U UX CUCTEMBI

65

KonrtponsHas pabora o teme
"VYpaBHEHHUsI, HEPABEHCTBA U UX
CUCTEMBI"




TlonsaTue yncnoBoi

66 nociiegoBareabHocT. KoHeuHbIe 1
0ECKOHEUHbIE MOCIIEJ0BATEIbHOCTU
OrpaHudeHHas [10CIeA0BaATEIbHOCTb.

67 MoOHOTOHHO BO3pacTaroias
(yObIBaroIas) MOCIEIOBATEIBHOCTh
CriocoOblI 3a1aHus [TOCIIE10BATEIbHOCTH:

68 ONUCATEIbHBIN, TAOJUYHBIHN, C TTOMOIIBIO
(bopMyIIBI N-TO 4YiIeHa, PeKypPEHTHBIN

69 Apudmernueckas 1 reomeTpuuecKas
IIPOrpeccuu

70 Apudmernaeckas 1 reoMeTpuIecKas
IIpOrpeccuu

71 CBoiicTBa 4JIeHOB apu(METUIECKON U
Ir€OMETPUYECKON ITPOTPECCUI

79 CBoiicTBa ueHOB apu(METUUECKON U
T€OMETPUYECKON ITPOrPECCUIt

73 ®opmyIbl N-ro wieHa apuPpMeTHIecKo 1
r€OMETPUYECKON ITPOTPECCUI

74 ®opmyIbl N-To wieHa apuPpMeTHUECKo 1
r€OMETPUYECKON ITPOTPECCUI

75 ®opmyitel N-ro 4jeHa apupMeTHIecKoil u
T€OMETPUYECKON ITPOrPECCUIt
®opMysbl CyMMBI IEPBBIX N YWIEHOB

76 apru(METHIECKON U TEOMETPUIECKOM

[porpeccuit




77

®opMyIIbl CyMMBI IEPBBIX N YJICHOB
apru(pMETHIECKON U TEOMETPUICCKOM
nporpeccui

78

@opMyIIbl CyMMBI IIEPBBIX N YICHOB
apu(METHUECKON U T€OMETPUIECKOI
IIporpeccuit

79

80

3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE
BKJIAJIBI U KPEUTHI

3ajaun Ha MPOIICHTHI, OAHKOBCKHUE
BKJIQJIBl U KPEIUTHI

81

3ajaun Ha MPOILICHTHI, OAHKOBCKHUE
BKJIAJIBI U KPEIUTHI

82

83

3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE
BKJIAJIBI U KPEUTHI

3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE
BKJIAJIbI U KPEAUTHI

84

85

86

87

3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE
BKJIAJTBI U KPEUTHI

3&,[[8.‘11/1 Ha MIMPOUCHTHI, OaHKOBCKHE
BKJIaZIbl U KPCJAUTHI

[IpencraBneHne o CXOAMMOCTH
MOCJIeIOBATEIBHOCTH, O CYMMHPOBaHUU
OecKOHEeYHO yObIBaromIeit
TEOMETPHUECKON IPOTPECCUU
[IpencraBnenue o CXOIUMOCTH
MOCJICIOBATEIBHOCTH, O CYMMHPOBaHUU
OecKkOHEeYHO yObIBaromIeit
TEOMETPHUECKON IPOTPECCUU




88

Mertox MareMaTHYECKOM MHIYKLIMU

89 Meroa MaTeMaTH4YeCKON MHIYKITMH
KonrponsHas pabora o Teme

90 "YycoBble HOCIEN0BATEILHOCTH U
nporpeccuu”

91 Kopens N-ii crenenu. CBoiicTBa KOpHS N-
U CTeNEeHU

92 Kopensb n-it crenenu. CBoiicTBa KOpHs N-
W CTEeNEeHU

93 Kopensb n-it crenenu. CBoiicTBa KOpHs N-
i cTeneHu

94 Crenens ¢ palliOHATBHBIM ITOKa3aTeIeM
" €€ CBOMCTBA

95 CreneHsp ¢ paluOHAIBHBIM MTOKA3aTeIeM
" €€ CBOMCTBA

96 CreneHsb ¢ palluOHaIBHBIM MTOKA3aTeIeM
" e€ CBOMCTBA
ToxnecTBeHHBIEC TPEOOPA3OBAHMS

97 BBIPAKEHMI, COAEPKAIUX KOPEHb N-I
CTEIIEHU
ToxaecTBeHHbIE TpeoOpa3zoBaHUs

98 BBIp)XEHUH, COJlepKaIUX KOPEHb N-i
CTETIEHU
ToxaecTBeHHbIE TPeoOpa3zoBaHUs

99 BBIPAXEHUH, COEPKALUX KOPEHb N-1

CTCIICHHU




100

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIP)XEHUH, COJlepKaIUX CTEIEHb C
panMoHaIBHBIM [10Ka3aTelIeM

101

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKEHUH, COIepKALLUX CTENIEHD C
paloHaIbHBIM [IOKA3aTeIeEM

102

103

104

Kontponbnas padota mo teme "CreneHp
C pallMOHAJILHBIM TOKa3areem"

[ToBTOpenue u 06o0menue. Yncna u
BBIYHCJICHHS (3aIKCh, CPABHEHHE,
JIEACTBUS C IEHCTBUTEIBHBIMH YUCIIAMU,
YHCIIOBas MpsMast)

[ToBTOpenue u o6obmenue. Yucna u
BBIYHCJICHHS (3aIKCh, CPABHEHHE,
JIEACTBUS C IEHCTBUTEIBHBIMH YUCIIAMU,
YHCIIOBas MpsMas)

105

[ToBTOpenue u 06061menue. Yucna u
BBIUUCIICHUS (IIPOLIEHTHI, OTHOLLICHHUS,
IIPOIIOPLIAN)

106

[ToBTOpenue u 06061menue. Yucna u
BBIYUCIICHUS (TIPOICHTHI, OTHOIIICHHS,
MIPOIIOPIINHN)

107

108

[ToBTOpenue u 0606menue. Yncna u
BBIUMCIICHHS (pellleHue 3a1a4 U3
peaIbHOM JKU3HH)

[ToBTOpenue u 0606menue. Yncna u
BBIUUCIIEHUS (peLIeHne 3a/1a4 U3
peanbHOM KU3HN)




109

[ToBTropenue u o6o0menue. Yucna u
BBIUUCIICHUS (OKPYTJICHUE,
MPUOIMKEHUE, OTICHKA)

110

[ToBTOpenue u 0606menHue. TekcToBbIie
3a/aun (pereHne TeKCTOBBIX 3a/1a4
apuMeTHnuecKuM U anredpandecKum
crocob6amu)

111

[ToBTOpenue u 0600meHne. TekcToBbIe
3a/1auu (peleHrne TEeKCTOBBIX 3a1a
apuMeTHIECKUM U alreOpandecKuM
crocobamm)

112

113

114

115

116

[ToBTOpenue u o6o0IIeHue. TeKCTOBBIC
3a/1auu (peleHrne TEKCTOBBIX 3a/1a4
apuMeTHIECKUM U alreOpandecKuM
crocobamm)

[ToBTOpenue u o6o0meHue. TekCToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a/1a4
apuMETUYECKUM U alreOpanyecKum
crioco6amu)

[ToBTOpenue u o6o0meHue. TeKkCToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3aau
apuMETUYECKUM H alTreOpanyecKum
crioco6amu)

IToBTopenue n o6061eHue. TekcToBble
3ajauu (pereHne TeKCTOBbIX 3a1a4
apu(pMETHYECKUM U aIreOpanyecKum
crioco6amu)

[ToBTOpenue u o6o0IIEHHE.
AnreOpandecKie BRIPaKSHHUS




(mpeoOpa3oBaHue anreOpandecKux
BBIPKCHUH, COJICPIKAIINX CTEIICHbD C
EJIBIM TTOKA3aTeNIeM )

117

[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckre BbIpaXeHUs
(mpeoOpa3oBaHue anreOpandecKux
BBIPAKCHUH, COJICPIKAIINX CTETICHb C
EJIBIM TTOKA3aTeNIeM )

118

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpandecKux
BBIPAYKCHUH, COJICPIKAIIUX CTETICHb C
LEJTBIM TTOKa3aTeNIeM )

119

[ToBTrOpenue u o6o0IICHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvaecKux
BBIp)XEHUI, cofepxKalmx
apuMeTHUECKHI KBaIPaTHBIN KOPEHb)

120

[ToBTOpEeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBanue anredOpanvdecKux
BBIp)XEHUI, cofepxKalux
apu(pMeTHUECKUIl KBaIpaTHbIM KOPEHB)

121

[ToBTOpeHME 1 060OIIEHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHue anredpanvaecKux
BBIpXKEHUH, COIepIKAIIUX
apudmeTnyecKuit KBapaTHbIN KOPEHb)




122

[ToBTOpenue u o0oOIIEHHE.
AnreOpanyecKkue BEIpaKCHUS
(mpeobpazoBaHue IENBIX U IPOOHO-
parroOHaALHBIX BBIPAKCHUH )

123

[ToBTOpenue u o0oO0IIEHHE.
AnreOpanuecKkre BbIpaXeHUs
(mpeobpazoBaHue HENBIX U IPOOHO-
parMoOHAILHBIX BBIPAKCHUH )

124

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
palMOHAIBHBIX BBIPAYKCHUH)

125

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
paloOHaIbHBIX BBIPAXKEHUN )

126

[ToBTOpeHUe 1 06001ICHNE.
Anrebpanyeckue BbIpaXKEHUS
(paznokeHue MHOTO4YIEHa Ha
MHOYHUTEJIH, B TOM YHCIIE C
WCTIOJIB30BaHUEM (DOPMYIT COKpAIIEHHOTO
YMHOXCHHSI)

127

[ToBTOpenue u o6odIIEHNE.
Anrebpanyeckue BbIpaXKEHUS
(paznokeHnue MHOTO4JIECHa Ha
MHOYHUTEJIH, B TOM YHCIIE C
UCMOJIb30BaHUEM (DOPMYIT COKpAILIEHHOTO
YMHOXEHHSI)




128

129

130

[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckue BBIPaKESHUS
(pa3yio’keHne MHOTOYJICHA Ha
MHOXXHUTEIH, B TOM YHCJIE C
UCIIOJIb30BaHUEM (DOPMYJI COKPALLIEHHOTO
YMHOKEHUS)

[ToBTOpEeHME 1 000OIICHNE.
AnreOpanueckue BBIpaXKESHUS
(MozenmMpoBaHue ¢ IIOMOIIBIO (OPMYIT
pEaITbHBIX MPOIECCOB U SBJICHUI)
@OyHKIMH (IOCTPOEHUE, CBOKMCTBA
W3YYCHHBIX (PYHKIINN)

131

132

133

134

[ToBTrOopenue u o6o0meHue. PyHKIUU
(moctpoeHue, CBOMCTBA N3YYCHHBIX
yHKLwMi)

IToBTOopenue u o6o0meHue. PyHKIUU
(mocTtpoenue, cBOMCTBA N3YUEHHBIX
ymxmin)

IToBTOopenue u o6o0mmeHue. PyHKIUU
(rpaduueckoe penieHne ypaBHEHHH U UX
CUCTEM)

[ToBTOpenue u 06o61eHne. OyHKIUN
(rpaduueckoe penieHne ypaBHEHHH U UX
CUCTEM)

135

136

WroroBas koHTpoJsibHAs paboTa

IToBTropenue u o6o0meHue. PyHKIUU
(MozenMpoBaHue peallbHBIX MPOLIECCOB)




OBIIEE KOJIMYECTBO YACOB I1O

136
I[TPOTPAMME



YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
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METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
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