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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUYCHUE IPYTUX JUCIHILINH, KaK €CTECTBEHHO-
HAYYHOTO, TaK M TYMaHHTApHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO JUIf
IPOIOJDKEHHUS 00pa30BaHMsI M B TIOBCEAHEBHOM knU3HU. PazButue y oOydaromuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsSI MATEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B IpHpOJIe W OOILIecCTBE, POJIM MATEMaTHUYECKOTO MOJCIMPOBAHUS B HAyYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIJICHUs, HEOOXOIMMBIX AJIsl aallTallid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI M BBIBOBI,
dopMynupoBath yTBepkAeHHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJarolMIMXCs: OHM HWCIHOJB3YIOT JCIyKTUBHBIE H
WHAYKTUBHBIE PACCYXJEHUs, 0000IIeHIEe W KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajoruto. OOyueHwe  anreOpe  MOpEANojaraeT  3HAYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peanu3alei JesTeIbHOCTHOIO NPUHLIUIIA 00y4EHUSI.

B cTpykType nporpamMmbl yaeOHOTO Kypca «Anredpay AJisi OCHOBHOTO O0IIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPKATeIbHO-METOANYECKUE JINHUU:
«Yucna ¥ BBIYUCIEHHUA», «ANreOpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuun». Kaxgas U3 3TUX colepiKaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAECTCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYSI C
JpYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca oOydaromumcs
MIPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro 00pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO y4yeOHOTO Kypca «AJredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXKHUT OCHOBOM ISt
JaNbHEHIIIEro U3y4eHUsT MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyYarolmuxcs
JOTMYECKOTO MBIIUICHHSI, (JOPMHUPOBAHUIO YMEHHSI TIOJIB30BATHCS allTOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM
*U3HU. Pa3BuTHE MOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopazoBaHus
CBSI3aHO C PAlMOHAIBHBIMM WU HPPALMUOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHEM



IPEACTABJICHUI O IEHCTBUTEIBHOM YHCIIE. 3aBEPIIEHUE OCBOEHUS YU CIOBOW JIMHUN
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUArOIIMXCS
MaTEMaTUYECKOro amnmnapara, HeoOXOJUMOTro IJIsl PELIeHUs 3ajad MaTeMaTHUKH,
CMEXKHBIX MPEMETOB U MTPAKTUKO-OPHUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCs BOKPYT pallMOHAIbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
INOCTPOEHUSI MaTeMaTHYECKUX MOJENel, ONUCaHUs NPOLECCOB U  SBJICHUN
peanbHOrO Mupa. B 3a1aun oOyuenus anredpe BXOIAT TaKkKe AaJIbHEHIIIEe pa3BUTHE
AITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
uHQOpPMATUKHA, W  OBJAJCHWE HABBIKAMU JCIYKTUBHBIX  PAaCCYXICHUU.
[TpeoOpa3oBaHne CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHUIO BOOOpaKEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTS OTIMCAHUS ¥ UCCIIEIOBAaHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUI B IPUPOJIE U
obmectBe. M3yueHnue maTepuaa crnocoOCTBYeT pa3BUTHIO y O0OYHAIOIITUXCSI YMEHUS
UCIIOJIb30BaTh pa3jMuYHble BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKJIaa B (opmupoBaHHe
MPEJICTABICHUI O POJIM MAaTEeMATUKH B PA3BUTUN ITUBUIIN3AINH U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEPABEHCTBA», « DyHKIUW.

Ha usydenue yueOHOro Kypca «Anrebpa» orBoautcs 136 daca (4 daca B
HEJIEIII0).



COAEPXAHUE OBYUYEHUA
9 KJIACC

Yuciaa v BIYMCICHUSA

PanronanbpHbie 4KCla, UppallMOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE APpoOu. MHOXKECTBO JAEHCTBUTEIBHBIX YKCEN, NEHCTBUTEIbHbIC YUCIIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHME JIEUCTBUTENBHBIX YHCEN, apuU(PpMETHYECKUe JEHUCTBUS C
JEUCTBUTEILHBIMYA YU CIIAMH.

Pasmeppl OOBEKTOB OKPYXAIOUIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucell. [Ipuknika u oueHkKa pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHeHUE. PemieHne ypaBHEHUH, CBOASAIIUXCS K JINHEMHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
VMHTEPIPETALNS CUCTEMbI YPABHEHUH C IBYMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemenHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padrueckass wHTEpHperanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIINHBI 11apadoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'padukn byrximit: y = kx, y = kx + b, y = k/x, y =x3, y =Vx, y = |X| , u ux
CBONCTBA.

YucsioBbIC OCIEI0BATEILHOCTH U MPOrPecCum

[loHaTHE YHMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3aJlaHUE TIOCJIEI0BATEIIbBHOCTH
PEKyppEeHTHOH (popMyioit u HopMyIoit N-To diieHa.



Apudmerndeckas U TeoMeTpudeckas mnporpeccur. @opMynbl N-ro YieHa
apu(pMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne 4iaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUHUAIBHBIN POCT.
CnosxHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

IPOSIBJICHMEM MHTEpeca K NPOLUIOMY M HACTOSLIEMY POCCHUICKON
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MaTeMaTUKOB U POCCHUICKOW MAaTeMaTHYECKOW IIKOJbI, K HCIOJIb30BAaHUIO ATHUX
JOCTHKEHHM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEN IpakAaHMHA U pealu3aliu ero
mpaB, TMPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHWPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYP IPaKIAHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HayKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHWU MPAKTUYECKUX 3aaady
MaTE€MaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOIrO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJIS YCTENIHON MpodeccruoHaTIbHOM
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUTYAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  ACTETHUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUH, PaCCYXKICHHN, YMEHUIO BUICTh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalUMel B JEATETbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHMEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS M 3HAYMMOCTH JUIS Pa3BUTHUS LMBHWIA3ALINU,
OBJIQJICHUEM SI3BIKOM MATEMATUKH M MAaTeMaTUYECKOW KyJIbTYpOM KakK CPEeJICTBOM
NO3HAHWS MHpPA, OBJIAJEHUEM IMPOCTEUIIMMH HaBBIKAMH HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, GopMHpPOBaHHE KYJbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
MX BO3MOXXHBIX MOCJIECCTBUH JJIsl OKPYKAIOIIEH Cpeibl, 0CO3HAHUEM TJI00aIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoOBaTh WJEH, MIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SABJICHUSX, B TOM YHUCJIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pelIeHUs] U JeHcTBUsA, (HOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:

e BBIBJISATh M XaPAKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHI, OTHOIICHHN MEXIYy MOHSATUSIMHU, (HOPMYIHPOBATH
ONpPENEIEHUS] TOHATHM, YCTAHABIMBATh CYLIECTBCHHBIM  IPU3HAK
Kiaccu(uKany, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO AHAJIN3A;

e BOCHpPUHUMATH, (OPMYJHpPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBICE W OTpUIIATENIbHbIC, €IUHUYHbIC, YAaCTHbIE U OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H M
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JienaTh BBIBOJABI C HCIIOJB30BAHWEM 3aKOHOB JIOTMKHU, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh TOKa3aTeIbCTBA MATEMATHUCCKUX YTBEP)KICHUH (TPSMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIBHO HECIOKHBIC TOKa3aTelIbCTBA
MaTeMaThyeckux (akToB, BBICTpaUBaTh APTYMEHTAIIMIO, TPUBOJIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHoW 3adauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOASIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, HPOoOIeEMYy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh WCKOMOE U JaHHOE, (HOpPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE,

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IUJIaHY HECJIOXKHBIH
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEA0OBAHKE IO YCTAHOBIICHUIO 0COOEHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh U H30BITOYHOCTh HH(OpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJIsl peLICHUs 3a4a4u;

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHQOpMAMM M WILIIOCTPUPOBATH
perraemMbie 3aJa4yd  CX€MaMH, JuarpaMMaM#, WHOW TpapuKkod ©u UxX
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU 1O KPUTEPHUSM, MPEAJIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

BOCIPUHUMATH U (DOPMYJIUPOBATH CYKIEHUS B COOTBETCTBUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJEH, HAIIEJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYTUX
YYaCTHHKOB JWaiora, OOHapy>KMBaTh pa3IiMuyue U CXOJCTBO IO3MIIMMA, B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pPE3yJbTaThl  pEIIeHHs]  3aJayd,  JIKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSTEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
c y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHHOW U MHAUBHUAYaIbHOM
paboThI MpU PEIIEHNH YYEOHBIX MAaTEMAaTUYECKUX 3a]1ay;

IIPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHON paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
00CyX)aTh TIPOLIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpyHmnoBbIX (opmax pabotsl (oOcyxaeHus, OOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO 4acTh PaOOThI
U KOOPJIMHHPOBATh CBOM JEWUCTBUS C JPYTMMHM 4YJIE€HAMH KOMAaHJbI,
OLICHMBAaTh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJATH IUIAH, AJITOPUTM PELICHUs 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUaHTHI pEIICHUN ¢ Y4ETOM HOBOW MH(OpMaIuu.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3ysibTaTa
pelIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IIPU PEIICHUN 3a/1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHFHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCIIOBUSIM, OOBSACHATh NMPUYUHBI JOCTHIKEHUS WJIM HEAOCTH)KCHUS IICJIH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xonHmy oOyuenus B 9 kiacce oOyYaronIuiics TOJYYHUT CIICTYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BoinonssTs apudpMeTnueckue JeHCTBUS C palliOHATbHBIMU YU CIIAMHU, COUETast
YCTHBIE U MHUCHBMEHHBIE MPUEMBI, BBIIIOJHITH BBIYMCIEHUS C WPPALHOHATBHBIMU
YUCIIAMH.

HaxoauTp 3Hau€HUs CTENEHEN € LIENBIMU MTOKA3aTESIMU U KOPHEH, BBIYUCIATD
3HAYEHUS YUCIIOBBIX BBIPAKECHUIA.

OKpyrJisiTh JE€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3yJbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pewiats nuHElHbIE U KBapaTHBIE YPABHEHHUS], YPABHEHHUS], CBOISAILIUECS K HUM,
npocTenime ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEWHBIM.

Pemiath TeKCTOBbIE 3ajauu  aJireOpandeckuM CrocoO0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUM C JBYMsI IEPEMEHHBIMHU.

[IpoBOaNTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CHUCTEM YPaBHCHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpauyecKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHUS, €CIM HUMEET, TO CKOJbKO, U
npoyee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300pakaTh
pEILICHUE HEPABECHCTB HA YMCJIOBOW MNPSMOMW, 3alMChIBATH PEUICHHUE C IOMOIIBIO
CUMBOJIOB.

Pemiate  cuCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJTIOYAIONINE KBAJpPAaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alMChIBATh PEIIEHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIMYHBIX 3a7a4.

DyHKIMHA

Pacno3naBaTh (PyHKIMM U3Y4eHHBIX BHJOB. IloKa3piBaThb CXEMaTHYECKU

pacnosoKeHue Ha KOOPIMHATHOM IIOCKOCTH TpadukoB GyHKimi Buga: Y = kX, y =
kx +b,y=k/Ix,y=ax2+bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K03 (UIIUEHTOB, ONUCHIBATH CBOMCTBA (DYHKITUH.

Crtpouth U HU300paXkaTh CXEMAaTUYECKU TpaduKH KBaIpaTHUYHBIX (DYHKIUH,
OIMCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIIHI 10 UX rpaduKam.

Pacrnio3HaBaTh KBaJpaTHUHYIO (QYHKLHIO 10 (OpMYIe, IPUBOAUTH IPUMEPEI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HH, (PU3UKH, TEOMETPHUH.



YucsioBble NMOC€10BATEILHOCTH U MPOTrPeCcCUn

PacrioznaBaTh apu(MeTHUECKYIO0 ¥ TEOMETPUYECKYIO POTPECCUU MPU PA3HBIX
crioco0ax 3aaHusl.

BrIMONMHATE BBIUMCICGHHUS C HUCHOJB30BaHHMEeM (opMyn N-ro 4jieHa
apupMETHIECKON U TEOMETPUIECKON MTPOTPECCU, CYMMBI MEPBBIX N YJICHOB.

N300pakath YJICHBI TOCIEIOBATEIPHOCTH TOYKAMHA HA KOOPIWHATHOM
IIJIOCKOCTH.

Pemiaty 3amgaum, cBsi3aHHBIE C YMCJIOBBIMHU TOCIIEIOBATEIBHOCTSIMHU, B TOM
qucie 3aJa4d U3 peaabHOMN KM3HM (C UCIOJIb30BaHUEM KaIbKYIATOpPa, MU(PPOBBIX
TEXHOJIOTUH).



9 KVIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne i/l Konrpoabnbsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Yucna u BeuucieHus. JleicTBUTEIbHBIC 15 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f419d08
YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 20 1 bubmmoreka [JOK
OJHOM MepeMEHHOM https://m.edsoo.ru/7f419d08
VYpaBHenus u HepaBeHCTBA. CHCTEMBI 20 1 bubmmoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnunoreka LIOK
. 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 21 https://m.eds00.ru/7f419d08
bubmmoteka IIOK
21 1
Dymrui https://m.eds00.ru/7f419d08
bubmmoteka IIOK
YucoBbIe MOCIEN0BATEIBHOCTH 20 1 https://m.eds0o.ru/7f419d08
[ToBTOpenue, 060061IeHNE, cCUCTEeMaTH3aus 19 1 bubmmnoreka HOK
3HAHUU https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 7 0



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

9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Kourpoanusie  IpaxTuseckue il?»y‘lel-ll/lﬂ :)Iﬁ[()l;I;OBaTeJILHbIe
padoTshI padoThI pecypebi
1 [ToBTropenue: PyHKIMHN U UX TpadUKH 1
5 IToBTOpEHME: pelIeHnE ypaBHEHUHN U 1
CUCTEM YPaBHEHUH
3 [ToBTOpEeHME: KBapaTHBIN KOPEHBD, 1
YIPOILEHNE BbIPAXKEHUM
4 HepaBeHcTBa 11epBOi CTENEHU C OAHUM 1
HEU3BECTHBIM
[Tpumenenue rpadukoB GyHKIUHN K
5 PEILIEHUIO0 HEPABEHCTB IIEPBOM CTENEHU C 1
OJIHUM HEU3BECTHBIM
5 JInHeliHbIE HEPABEHCTBA C OJTHUM 1
HEU3BECTHBIM
7 Pemenne HepaBeHCTB CBOAAIIMXCS K 1
JUHEHHBIM
8 CucreMbl TUHENHBIX HEPABEHCTB C OJTHUM 1
HEU3BECTHBIM
9 Pemenne cucreM TMHENHBIX HEPABEHCTB 1
C OJTHUM HEU3BECTHBIM
10 BxojnHas koHTposibHas paboTa 1 1
1 Haxoxnenue o0nactu onpeaeneHus 1
(YHKLINU WU BBIPAKEHHUS




Haxoxnenue HanbdonpLero u

12 HaWMEHBIIIETO PEIICHUN HEPABEHCTBA WUITH
CHUCTEMBI

13 Hepasenctsa, coneprkalliee HEU3BECTHOE
1101 3HAKOM MOJYJIs

14 [ToHsiTHE HEpaBEHCTBA BTOPOM CTETIEHU C
OJIHM HEU3BECTHBIM

15 HepagenctBa BTOpO# cTENEHHU €
MOJIOKUTEIBHBIM TUCKPUMUHAHTOM

16 HepasencrBa BTOpO# CTEIIEHH C
JTUCKPUMHHAHTOM PAaBHBIM HYIIIO

17 HepagenctBa BTOpoO# cTEneHu ¢
OTPULIATENIbHBIM JUCKPUMHUHAHTOM

18 Pemienne HepaBeHCTB BTOPOM CTENIEHU

19 Haxoxnaenue obnactu onpeesneHus
(GYHKIIMM WK BBIPAKECHUS

20 HepaBenctBa, cBoasuecs K
HEpPaBEHCTBAM BTOPOI CTENIEHU

21 Pemenue HepaBeHCTB MEPBOIl U BTOPOil
CTENEHH C OJTHUM HEU3BECTHBIM

29 CamocrodrenbHas paboTa 1o TeMe
«JInHelHbIE U KBaIpaTHBIE HEPABEHCTBA»

23 Meroa uHTEpBaJIOB

24 Pemenne HepaBeHCTB METOAOM
MHTEPBAJIOB

o5 [IpuMeHeHne MeTo1a HHTEPBAJIOB K
PEILLIEHUIO0 HEPABEHCTB

26 PanmonansHbIe HEpaBEHCTBA




27

Pemenne palruoOHaJIbHBIX HCPABCHCTB

Pemrenne panuoOHaJIbHBIX HEPAaBCHCTB

28 METOJIOM UHTEPBAJIOB

29 CucteMbl pallMOHAJIbHBIX HEPABEHCTB

30 Pemenue cucrem panmoHaIbHBIX
HEPABEHCTB

31 Haxoxxnenue obiactu onpeneieHus
(YHKLNU WU BBIPAKCHUS

32 Hectporue nepaBeHCcTBa

33 Pemienne HeCTpOrux HEPaBEHCTB

34 3aMeHa HeM3BECTHOIO IPU PEIICHUU
HEPaBEHCTB

35 Pemenne HepaBeHCTB METOJJOM 3aMEHBI
MEPEMEHHOMN

36 Jloka3aTenbCcTBO YHCIOBBIX HEPABEHCTB

37 Pemenne ynpakueHuit u3 cOOpHUKOB
noarotoBku k OI'D

38 CamocTosTenbHas paboTa 1o Teme
«PanmonanbHbple HEpABEHCTBA

39 Oynkusa y=x"n (x=>0), e€ cBoiicTBa 1
rpaduk

40 OyHKIMA y=x"2M, e€ cBolicTBa U rpapuk

41 @yHkuMs y=x"2m+1, e€ cBoiicTBa U
rpaduk

42 I'paduueckoe penieHre ypaBHeHUN U
CUCTEM ypaBHEHUH

43 MoHUTOpHUHT




HawubGobiiee 1 HauMeHbIIICE 3HAYCHUS

44 (GYHKIIMHM Ha IPOMEKYTKE

45 [ToHsATHE KOpHSA CTENIEHH

46 Kopuu 4€THON 1 HEYETHOM CTETICHH

47 Apudmernueckuii KOpeHb

48 HaxoxneHnue 3HaueHU BRIpOKCHUH,
coJIeprKalIiX KOPHHU CTENEHH N

49 CaoiicTBa KOpHE# cTenieHu N. Beinecenue
MHOKHUTEJS U3-TI0]1 3HaKa KOPHS

50 [IpumeHeHue CBOMCTB KOPHS K
YIIPOLIEHUIO BBIPAXKECHUN

51 [TpeobpazoBanue BbIpaXEHHI ¢ KOPHEM N
N-oil cTeneHu

59 Brinecenue u BHeceHHEe OYKBEHHBIX
MHOYKHUTEJIEH 10T 3HaK KOPHS CTETICHH N

53 Oynxumst y=(Vx)*n (x>0), eé cBoiicTBa 1
rpaduk

54 Oynxumst y=(Vx)*n (x>0), eé cBoiicTBa 1
rpaduk

55 Kopensb crenenn U3 HaTypaibHOTO YKCTIA.
HppanuonaibHble ypaBHEHUS

56 [TonsiTHE CcTENEeHU C palMoHaATHHBIM
IIOKa3aTeseM U €€ CBOMCTBA

57 YrpolieHue BeIpaKeHUH, CoaepKamnx
CTETEeHb C PAIIMOHATBHBIM MOKa3aTelleM
[IpeoOpazoBanme BBIpaKEHUH,

58 COJICPIKANINX CTEIICHb C PAllHOHATHHBIM

IIoKa3aTecjiemM




IloHATHE UMCIIOBON MOCIIEA0BATEILHOCTH.

59 CrocoObl 3a1aHUs YHUCIOBBIX
nocJe0BaTeIbHOCTEN

60 CBolicTBa YHCIOBBIX
IIOCJIEI0BATEIbHOCTEN

61 [TonsiTne apupMeTHIECKON MPOTPECCU

62 ®opmyia N-ro wieHa apupMeTHIECKON
POrPeccuu

63 KonTtponpsHas padora no teme «KopeHb
CTETIeHH N»

64 CBolicTBO apu(MeTH4ecKol MPOrpeccuu

65 CymMa nepBbIX N 4IEHOB
apu(METHIECKON TPOTPecCcun
Hcnons3oBanue GopMyIbl MEPBBIX N

66 YJIEHOB apU(PMETHIECKOH MPOrpeccun
JUISL peIICHUs YIPa)KHEHUI

67 Pewienne ynpaxxHeHuit 1o Teme
«Apudmerndeckas Iporpeccus»

68 [ToHsiTHE reOMeTpUUECKON TPOrPecCUu

69 ®opmyiia N-To YieHa TeoOMEeTPUUYECKON
pOrpeccuu

70 CBOIICTBO reOMETPUUECKOI Mporpeccun

71 [Tpumenenue ¢popMyIibl N-TO YIeHa
T€OMETPUUYECKON MTPOTPECCUU

7 CyMMa nepBbIX N 4IEHOB
reOMEeTPUUECKON Mporpeccun

73 KonTponbhas pabota «Apudpmernueckas

H TCOMETPHUUICCKAA MMPOTPECCHUI»




dopMyna CyMMBI IEPBBIX N YWICHOB

74 FeOMETPUUECKOMN MPOTrPECCHU

75 [Tpumenenne hopmysbl CyMMBI IEPBBIX N
YJICHOB T€OMETPHUECKOM MPOrpeccun

76 Peuienue ynpaxxHeHuid mo teme
«["eomeTpuueckas mporpeccus»

77 Pewenne ynpaxHeHuii o reme
«[Iporpeccusi»
beckoneuno yObIBarommas

78 reomerpuueckas nporpeccus. Cymma
OecKkOHEYHO yObIBaroLIeH
TeOMETPHUYECKON MPOTPECCuun

79 Pemenue ynpaxxaeHuii mo teme
«IIporpeccusi»

80 [TonsiTue yria. Yroa nosopora

81 I'pamycHas u pagnanHasi Mepa yria

82 Ornpenenenne cuHyca U KOCUHYca
TabGnuuHble 3HAUEHUS CHHYCA

83 KOCUHYca. Berunciienne 3HaueHui
TPUTOHOMETPHUYECKUX BBIPAKECHHH

84 OCHOBHOE TPUTOHOMETPUYECKOE
TOXKIECTBO

85 ®opMybl IPUBEAECHUS

86 YrpoluieHre TpUroHOMeTPUIECKUX
BBIPKECHUI

87 Tanrenc u kotanrenc. OCHOBHbIE

(I)OpMYJ'ILI JJIs1 TAaHTCHCA U KOTAHT'CHCA




YupoluieHre TpUroHOMETPUIECKUX

88 . 1
BBIPAKCHUI

89 MoHUTOpHHT 1

90 Kocunyc pasHOCTH M KOCHHYC CYyMMBI 1
JIBYX yTJIOB

01 CuHyc CyMMBI M CHHYC Pa3HOCTH JIBYX 1
yIJIOB

92 VYpouienue BolpaxeHun 1

93 CymMa U pa3HOCTh CHHYCOB M KOCHHYCOB 1

94 DopMyIbl JBOMHBIX YTTIOB 1

95 @DopMyIIbl TOJIOBUHHBIX YTIIOB 1

96 VYnpoieHue BeIpakeHUH 1

97 [TpousBeneHnre CHHYCOB M KOCUHYCOB 1

98 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I
CamocrosrenbHas paboTa 1o TeMe

99 «TpUroHOMETpHYECKHE BHIPAKEHUS. 1
DopMyITbI TPUTOHOMETPHH

100 AOGCo0THAs M OTHOCUTENIbHAsS 1
HOTPEIIHOCTb MPUOIINKEHUS

101 [TpubnmkeHus CyMMbI U pa3HOCTH

102 [Tpubnuxenne Npou3BeACHUSI U YACTHOTO
CriocoObI IpeACTaBICHUS YHCIOBBIX

103 JAHHBIX. XapaKTePUCTUKNA YHCITOBBIX 1
JTAHHBIX

104 3amaun Ha IepeOop BCeX BO3MOKHBIX 1

BapraHToB. KomMOMHAaTOpHBIE TpaBuiIa




105

IIepecranoBku. Pa3memenus

106 Coueranus

107 Crnyuaiineie coObITHS. BeposaTHoCTh
CJIy4aiiHOrO COOBITHS
CyMMa, pou3BeIeHNE U Pa3HOCTh

108 CIIy4aifHbIX coObITHI. HecoBMecTHBIC 1
HE3aBUCHMBIE COOBITHS

109 YacroTta ciay4yailHbIX COOBITUI

110 MoHUTOPUHT

111 [ToBTOpEeHMeE: Lienble BEIPAXKEHUS U UX
YIIPOIICHHUE

112 [ToBTOpenue: nmpeodbpaszoBaHue
paLMOHATIBHBIX BBIPAXKEHUIN

113 [ToBTOpEeHME: CTENEHD U €€ CBOMCTBA
[ToBTOpenue: npeoOpa3zoBaHue

114 BBIPAXXECHUI, CONEPKAIUX KBAJpaTHbIE
KOpHHU

115 IToBTOpEHME: pElIeHNE ypaBHEHUI

116 [ToBTOpEHUE: pemeHne cucTeM
ypaBHEHUU

117 IToBTOpEHME: pElIEHNE HEPABEHCTB

118 [ToBTOpEHME: pemIeHHe CUCTEM
HEPaBEHCTB

119 [ToBTOpEeHMe: mporpeccun

120 [ToBTOpEHUE: OCHOBBI TEOPHH

BCPOATHOCTHU




O06o0611aro1iee TOBTOPEHHE IO BCEM

121
TeMaM anreopbl

122 O06o061aro1iee TOBTOPEHHE IO BCEM
TeMaM anredpsl

123 O06o0matoriee MOBTOPEHHE 11O BCEM
TeMaM aureopbl

124 O06o0611aro1ee TOBTOPEHHE IO BCEM
TeMaM ajreopbl

125 Pemienue 3aganuii u3 COOPHUKOB
rnmoarorosku k OI'D

126 Pemenne 3aganuii 3 COOPHUKOB
MOoAroToBKH kK OI'D

127 Pemenue 3axanuii u3 COOPHUKOB
rnmoarorosku Kk OI'D

128 Pemenue 3aganuii u3 cOOPHUKOB
moAroToBku Kk OI'D

129 Pemenue 3aganuii u3 cCOOPHUKOB
moaroroBku Kk OI'D

130 Hroroas xoHTpoabHas pabora

131 Pemenue 3aganuii u3 cCOOPHUKOB
nmoaroroBku Kk OI'D

132 Pemenue 3aganuii u3 COOPHUKOB
nmoarorosku k OI'D

133 Pemenue 3aganuii u3 cOOPHUKOB
moAroToBku Kk OI'D

134 Pemenue 3ananuii u3 COOPHUKOB

noaAroToBku Kk OI'D




Pemenue 3ananuii u3 cOOPHUKOB

1 1
35 HoaAroToBku Kk OI'D
Pemenue 3ananuii u3 cOOPHUKOB
136 1
moAroToBKH K OI'D
OBIIEE KOJIMYECTBO YACOB I10O 136

I[TPOTPAMME




IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

9 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpOBePsIEMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 CpaBHUBATh U YNOPSAJOYMBATH PALMOHAIBHBIE U HUPPALMOHAIBHBIC
' qrcna
BeImonmHATE apudMeTHIecKue NeHCTBUS ¢ palliOHATLHBIMU YUCITAMH,
1.2 coueTasl YCTHBIE U MMUCbMEHHBIEC MPUEMBI, BBITIOIHATH BHIYHCICHUS C
UPPALMOHATLHBIMU YU CIIAMU
13 HaxonuTh 3HadeHHs CTemeHel ¢ LeJIbIMU MOKa3aTelsiMU U KOpHEH,
' BBIUUCIISATH 3HAYCHUS YUCIIOBBIX BBIPAKECHHM
14 OKkpyrisTh  JACUCTBUTENbHBIC  YHCIA, BBIMONHATH  MPUKHIIKY
' pe3ynbTaTa BRIYUCICHUHN, OLIEHKY YHMCIOBBIX BBIPAKEHUHN
2 VYpaBHEeHUS 1 HEpaBEHCTBA
”1 Pemare nwHEWHBIE W KBaJpaTHBIC ypaBHEHUS, YpaBHEHUS,
' CBOJISIIIUECS K HUM, TPOCTEHIIIHE TPOOHO-PANMOHAILHEIC YPABHCHHUS
Pemmath cucTeMbl ABYX TMHEHHBIX YPaBHEHHH C ABYMS IIEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHHI, B KOTOPHIX OJTHO YPAaBHCHHE HE SIBJISICTCS
JIMHEUHBIM
Pemate TekcTOBBIE 3a7aUl areOpandecKuM CIIOCOOOM € TTOMOIIBIO
2.3 COCTaBJICHUS] YPABHCHHS WJIM CUCTEMBI JIBYX ypaBHEHUH C JBYMs
MIEPEeMEHHBIMU
[IpoBOoaUTH MNpOCTEUIINE HWCCIECIOBAHUS YPABHEHUH U CHCTEM
” YpaBHEHH, B TOM 4YHCI€ C NPUMEHEHHEM TpadUuIecKux
' MPEJICTAaBICHUI (HApUMep, YCTaHABIMBATh, UMEET JIU YpaBHECHUE
WIM CHCTEMa YPaBHEHHM pellleHus], €ClId UMEET, TO CKOJIBKO)




2.5

2.6

Pemlare  nuHEHBIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300paxxaTh pelIeHue HEPaBEHCTB HA YUCIOBOM MPSMOIA, 3alIMCHIBATh

pPEIICHUE C ITIOMOIIIBKO CHUMBOJIOB

Pemrate cumcTeMBl JTMHEHHBIX HCpaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIUME KBaApaTHOC HEPaBCHCTBO, H306pa)I(aTI) pEIICHUC
CHUCTCMbI HCPABCHCTB HaA YHUCIO0BOM HpSIMOfI, 3aIIMCbIBAaTh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcnonb3oBaTh HCPABCHCTBA IIPpHU PCHICHHUH PA3JIMYHbIX 3aa4

OyHKIMU

3.1

3.2

PacniosHaBath  (QyHKIMM  W3y4eHHBIX  BHIOB.  [loka3bIBaTh
CXEMaTHUYECKH pACHOJOXKEHHEe Ha KOOPAMHATHOH IIOCKOCTH
rpadpukoB Qyukumii Buma: =KX, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03((PUIIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKUIMMA

[Toka3bpiBaTh CXEMaTHYECKH pAaCIOJIOKEHUE Ha KOOPAWHATHOM
IUIOCKOCTH TpadukoB GyHKIMN Buaa Y = VX, Y = |X| © OMUCHIBATH

CBOICTBa PyHKIMI

3.3

Crpouth M u300paxaTb CXEMaTU4YeCKH IpadUKH KBaJpaTHUHBIX
(GyHKIMI, ONKMCHIBaTh CBOWCTBAa KBAJIPAaTUYHBIX (QYHKIMH MO HX

rpadukam

3.4

Pacno3naBaTh KBajpaTuuHyl (QYHKIUIO N0 ¢GopMmysie, MPUBOIUTH
MpUMephbl KBaJIpaTUYHBIX (YHKIMH U3 peanbHOM JKU3HH, (U3MKH,

TEOMETPUH

ApudmeTrnueckasi U reoMeTpUYecKas Iporpeccuu

4.1

4.2

Pacno3naBaTh apu(MeTHYECKYI0 U T€OMETPUYECKYIO MPOrpeccuu
P pa3HBIX CIIOCO0AaxX 3aqaHus

BBINONHATE BBIYMCICHUS C UCHOJIb30BaHHEM (opMya N-TO wiieHa
apupMeTHUIECKOl U TEOMETPUUYECKON MPOTrpecCcHii, CyMMBI MEPBBIX N

YHJICHOB

4.3

I/1306pa>1<aTL YJICHBI IOCICa0BAaTCIBbHOCTHU TOYKaMU Ha

KOOPJAMHATHOM MIOCKOCTH




4.4

Pemiats 3aaa4u, CBA3aHHBIC C YU CJIOBBIMHU IT0CIICA0OBATCIIbHOCTAMU, B
TOM YHCJIC 3aJa4yu U3 peanLHoﬁ KHU3HHU (C HCIIOJIB30BaHHUEM

KaJIbKYJIATOPA, U(GPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

9 KJIACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Yucna v BBIYKCICHUS
11 ParonansHble yMcna, MppalyMoHaNbHBIE YHCIA, KOHEYHbIE M OECKOHEYHbIC
' JIECTUYHBIE POOH
MHOXECTBO  IEHUCTBUTENBHBIX  YUCEN, JEHCTBUTEIBHBIE YHCIA  Kak
19 OEeCKOHEUHBIE JeCATHYHBIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
' MEXY MHOXECTBOM JCHCTBUTEIBHBIX YHCEI WU KOOPAWUHATHOM IPSAMOM.
CpaBHeHuE 1eHCTBUTENBHBIX YUCEI
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YU CIAMU
N3mepenus, npuOImxeHus, oueHKd. PazMepbl 00beKTOB OKPY>KAIOLIEro MUpa,
14 JUINTEILHOCTh IPOLECCOB B OKpyXkatouiem mupe. [IpubnnxénHoe 3HaueHHe
' BEJIMYMHBI, TOUHOCTh NpuOIKeHus. Okpyrinenue yucen. [Ipukunka u onexHka
Pe3yabTaTOB BBIYUCICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 VYpaBHEHUsI C OJHOM TEepEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBangparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K KBAAPATHBIM
24 bukBanpatHoe ypaBHeHue. llpumepbl pemeHuss ypaBHEHHM TPETbEH H
' YETBEPTOU CTETIEHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoO6HO-pallMOHAIbHBIX YpPaBHEHUN
2.6 CucreMbl ypaBHEHUN
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM JByX JTUHEHWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU
29 Pemenue cucreM AByX ypaBHEHUH, OJHO U3 KOTOPBIX JUHEWHOE, a Ipyroe —
' BTOPOH CTENIECHU
2.10 I'paduueckas MHTEpIIpETALMs] CUCTEMbI YPaBHEHHH € IBYMsI IEPEMEHHBIMU
211 Pemenne TekCTOBBIX 337124 anreOpandecKuM CrocoooM
2.12 YuciioBbie HEPABEHCTBA U X CBOMCTBA




2.13

Pelienue TMHEUHBIX HEPABEHCTB C OJHON MEPEMEHHOMN

2.14 Pemenue cucrteM TMHEHHBIX HEPABEHCTB C OJIHOU MTEPEMEHHOMN

2.15 KBaaparHbie HEpaBeHCTBA

216 ['padmyeckass uHTepIpeTaluss HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS
' MIEPEMEHHBIMU
3 OyHKIIH

31 KBanparuunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, xoopauHaThI
' BEPIIUHEI MTapadoIIbl, OCh CAMMETPUH TTapa0OJIIbI

3.2 I'paduku dpynkimii y=Kx, y=kx+b u ux cpoiicra

3.3 I'paduku dpynkmii y=K/X, y = X° 1 ux cBoicTBa

3.4 I'paduku GyHKIUit , ¥ UX CBOHCTBA
4 YucnoBbie MOCIEI0BATEILHOCTH

" Ornpezenienne U CocoObl 3ajaHusl YUCIOBBIX MOCIIEIOBATEILHOCTEH. 3aanne
' MOCIIE0BATEIHLHOCTH PEKYPPEHTHOM hopmyoit u ¢popmymoii N-To ujaeHa

43 Apudmernueckass mnporpeccus. Dopmynabl N-ro wieHa apuPpMeTHUEcKOn
' MPOTPECCUU, CYMMBI TIEPBBIX N YICHOB

13 ['eomeTrpuueckass mporpeccus. PopMynbl N-ro YjeHa TeOMETPUUYECKOM
' MIPOTPECCUU, CYMMBI TIEPBBIX N WICHOB

44 N3obpaxenue wWieHOB apu(PMETHUECKON U TEOMETPUUYECKOM Mporpeccuit
' TOYKaMU Ha KOOPAMHATHOM TUIOCKOCTH. JINHENHBIN U DKCIIOHEHIIMAIIBHBIA pOCT

4.5 CnoxHbI€ IPOLIEHTHI




IMPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTam
O0CBOEHHSI OCHOBHOW 00pa30BaTe/ILHOI MPOrpaMMbl OCHOBHOTO
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUSAMH: MHOKECTBO, IIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM; YMEHHUE OIEpUPOBATH IOHATUAMMU:
rpad, CBs3HBIN rpad, IepeBo, LUK, TPUMEHITh UX HPU PEIICHUH
3ajjad; yYMEHUE UCIOJIb30BaTh TIpaHuuecKkoe IpeJCTaBlIeHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYTUuX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACIICHHUC, aKCMOMA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb MCTHUHHBIC W JIOKHBIC
BBICKA3bIBAHUSA, MNPUBOAWUTL HNPUMCEPBI WU KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPUILIAHUA BBICKQ3bIBAaHUH

YMeHne onepupoBaTh MOHATHAMHU: HATYPAJIBHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypalbHBIX YHCEN, MPU3HAKU
JETMMOCTH, 1I€JI0€ YUCIIO0, MOAYJIh YHCIa, OOBIKHOBEHHAs! Ipo0Ob U
JecsTUYHas ApoOb, CTAHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UpPpALMOHATIBHOE YMCIIO, apu(METHYEeCKUN KBaJpaTHBIH KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHCIaMHM, CpPaBHUBATb U
YHOOPSIOYMBATh YHWCJA, TPEACTABIATh YHCIAa Ha KOOPJAMHATHOW
NpsIMOM, OKPYIJISITh YHUCIA; YMEHUE JenaTb MPUKUIKY U OLICHKY

pe3yJsibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHITUSIMH: CTETIEHb C LEIbIM MOKA3aTeNIeM,
apudMeTHUECKUI KBaIpaTHbIM KOPEHb, MHOTOUJICH, aJire0Opandeckast
Ipo0b, TOX/IECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHON CTENEeHH
Oouibllle €MHMIBI; YMEHHE BBIIIOJIHATH pacuéThl MO (opMmysam,
npeoOpa3oBaHusl LEJbIX, APOOHO-PALMOHANBHBIX BBIPAKECHUH MU
BBIPAXEHUM C KOPHAMM, pPa3jIoKEHNE MHOTOWIEHA Ha MHOXHTEIH, B
TOM 4YHCIE C MCIOJb30BaHMEM (OPMyT DPA3HOCTH KBaApaToB M

KBaJpaTa CyMMBbI U Pa3HOCTH




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHUE
C OJHOW INEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHbIE U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAMOHABHEIC YPAaBHEHUS C OJHON NMEPEMEHHOM, CHUCTEMBI
JBYX JTMHEHHBIX YPAaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JApPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHUH 3a1a4 U3 JPYTUX [IPEAMETOB
U TPaKTUYECKUX 3a]ady; YMEHUE MHCIIONIb30BaThb KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISi MU300pakeHUs! pereHHi

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh NOHITUAMU: HYHKIHA, TpaduK QyHKIHH, HYITH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUS, HAWOOJbIIEE W HAWMEHbIIEEC 3HAYCHHS
byHKIHIH; YMEHHE  ONEpUPOBATH  IOHATHUSIMH: npsmast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBaApaTHIHAs (QyHKIHS,
oOpaTHasi NPONOPUUOHAIBHOCTh, Tapaboia, rumepOoia; yMeHHe
CTpOUTh Trpapuku  QYHKIMM, HUCHOAB30BaTh Tpapuku s
OTpeieNIeHUs] CBOMCTB IPOLIECCOB U 3aBUCUMOCTEH, I peleHHs
3a7ad U3 JPYrux y4eOHBIX MPEIMETOB U PEaTbHON JKU3HU; yMEHHE

BBIpaXaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  NOHSTHUSAMM: IIOCJIEI0BATENBHOCTD,
apugmernueckas U TEOMETpUYECKass IPOrpecCUd; yMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIIEOBATEIbHOCTEH, (hOPMYIIBI CYMMBI U
o0I1ero wieHa Npyu pelIeHuH 3a1ad, B TOM YUCIE 3aJad U3 JPyrux

y‘-Ie6HLIX MpeaAMETOB U peam,Hoﬁ JKHN3HHU

YMeHne pemarh 3aa4u pa3HbIX THUIIOB (B TOM YHCIIEC Ha MPOIEHTHI,
IO W 4YacTd, NBIDKEHUE, paboTy, IEeHY TOBapOB U CTOMMOCTH
MOKYTIOK ¥ YCIIyT, HAJIOTH, 3a7a49H U3 00JIaCTH YIIPaBICHUS JIMYHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJ1ayH,
MCCJIEIOBATh MOyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MOJIy4YEHHBIX Pe3y/IbTaTOB

YMeHne onepupoBath MOHATUAMU: PUTYpa, TOUKA, OTPE3OK, MpsAMas,
ayd, JIOMaHas, yrou, MHOT'OYTOJIbHHUK, TPEYTrOJIbHUK,

paBHOOEAPECHHBIN u PaBHOCTOPOHHMI TPEYTOJIbHUKH,




MPSIMOYTOJIbHBIM TPEYroJbHUK, MeIuaHa, OUCCeKTpHuca M BbICOTA
TPEYrojibHUKA,  YETBIPEXYrOJbHHUK,  IMapajuiesiorpaMM,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE peliaTh 3a/1adyd, B TOM YHUCIJI€ U3 MOBCETHEBHOM JKHU3HM, Ha
HaXO0X/I€HNE F€OMETPUUECKUX BEJIUUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBoMcTB (huryp u pakToB

10

VMeHHe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIIPHOCTh MPSIMBIX,
YroJ MEXIy MPsIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKIUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIbHO TOYKH U TPSIMOW; YMEHHE PACIO3HABATh PABEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapauielbHOCTh U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KarOIEeM MHUPE

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IIOIIAb;
YMEHHUE OLICHUBAThH pPa3MephI IPEIMETOB U OOBEKTOB B OKPYXKAIOILEM
MHUpE; YMEHHE MPUMEHATh (OPMYNIbI NEepUMeTpa U IUIOUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAJN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajliesenuIena; yMEHHEe MPUMEHITh MPU3HAKU
paBEHCTBAa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOLICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, i (ONENEY

12

YMmenue wu3o0paxarb IUIOCKME GUIypl M HUX KOMOHMHAIWH,
MPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C MOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M DJJEKTPOHHBIX CpPEICTB MO TEKCTOBOMY WU

CUMBOJIbHOMY OIIMCAHUTO

13

YMeHue ONepupoBaTh TMOHATUAMHU: MNPAMOYroJibHad CHCTCMaA
KOoOpJuHAaT, KOOpJAWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HaA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB, YMCHHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
NpCACTAaBJICHUA NAHHBIX W PCHICHHUA 3a/iad, B TOM YHCJIC U3 APYTHUX

y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

14

YMeHHe onepupoBaTh TOHSATHSMHU: CTOJIOMKOBBIE M KPYrOBbIE

qUarpaMMbl, TaOJMMIBI, CcpeaHee apudMeTHUecKoe, MeAHaHa,




15

16

HauOoJIplllee U HaMMEHbIIIee 3HaYEeHUs, pa3Max YMCJIOBOro Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH H  IMPEoOpPa3OBHIBATH
MHPOpMaLIMIO, NPEACTaBICHHYI0 B TallMLaAXx U Ha JAuarpamMmax,
OTpaKaroIllyl0 CBOMCTBA U XapaKTEPUCTUKH PEAJIbHBIX IPOLECCOB U
ABJICHUM; YMCHHME paCIO3HaBaTh W3MCHYMBBIC BCIWYMHBI B

OKPYXaIOIIeM MHpPE

YMeHue onepupoBaTh MOHITUSMU: CIYYaHBIM OMBIT (CIydalHbBIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXO.)
CIIy9aifHOTO OIBITA, CIYYaiiHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B OMbBITaxX ¢
PAaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pEIaTh
3aJjaud METOJOM OPraHW30BAaHHOTO mepedopa U ¢ UCHOJIb30BaHUEM
MpaBuja YMHOXKCHHUS; YMEHHE OIEHHUBATh BEPOSTHOCTH peaTbHBIX
COOBITHIA U SBIIEHUI, MOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUH B OKPYKAIOIIEM MHpPE H B JKU3HH;
3HAKOMCTBO C TIOHSATHEM HE3aBUCHMBIX COOBITHUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €r0 POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh MOAXOISIMIMNA HW3YYEHHBIH METOJ Ul pEelIeHUs
3a/1a4y, IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHAECIBHBIC BBIJAIOLINECS DPE3YJIBTATHI,
MIOJIy4EHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OID

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA

1 Yucna u BBIYUCIEHUS

1.1 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LEIbIX Yucel

1o OOBIKHOBEHHBIE W JAECATHYHBIE  JpoOW, TIPOLEHTHl, OECKOHEYHBIC
' MIePUOIUUECKHUE IPOOH

13 PanmonanbHpie uyucna. ApudMeTHYECKHE OIepanii C  pPadOHAIBHBIMU
' YyHuClIaMu

14 JeiicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JeHCTBUTENbHBIMU
' yHuCcllaMu

Le [TpubnnxKEHHBIE BBIYMCICHMS, MpPaBUJIa OKPYIJIEHUsS, NPUKHUIKA M OLIEHKa
' pe3yJibTaTa BEIYMCIIECHU
2 AnrebpanuecKue BbIPAXKECHUS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C TEPEMEHHBIMMU )

’5 Crenenp ¢ uensiM mnokasareneM. CTeneHb C palMOHAJIbHBIM IOKA3aTEJEM.
' CBolicTBa CTeNeHH

2.3 MHorouneHs!

2.4 Anrebpanueckas 1pooOb

”s ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTtemeHu.  JledicTBus ¢
' apru(MeTHUECKUMH KOPHAMHU HATypalbHOM CTENEeHN
3 YpaBHEHUS U HEpAaBEHCTBA

31 Lenbie u npobHO-panoHaNbHbIe ypaBHeHHA. CHCTEMBI UM COBOKYIHOCTHU
' YpaBHEHUH

39 Lenbie n apoOGHO-panMoHanbHble HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3a1a4

4 YucnoBele NOCIE0BATEIBHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEHN




Apudmernueckass u reomerpuueckas mnporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMU
OyHKIUg, cnocoosl 3amanus  GyHkuuu. ['paduk  dyakuum. OOIacTh
OTIpeNieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hymu pynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHMUMYMb! GyHKuud. HaunOosnbliee n HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
IPOMEXKYTKE
6 KoopauHaTsl Ha IpsAMOi U TJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpruueckue Gpurypsl 1 Ux cBOicTBa
7.2 TpeyronbHHUK
7.3 MHOroyrojasH1uKu
7.4 OKpy’>XKHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BEJINYHH
7.6 BexTopsl Ha TUIOCKOCTH
8 BeposITHOCTh M cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHoCTh
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'pader




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA
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00111€600pa30BaTeIbHBIX OPTraHU3aIIUMA
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IHUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HMHTEPHET
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