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MNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma «AnreOpa» SBISETCS OJHUM U3 OMNOPHBIX KypCOB
OCHOBHOTO 001Iero o0pa3oBaHUsi: OHAa OOECHEYMBACT M3YyUYECHHE JPYTUX
JTUCIHIUIAH, KaK €CTECTBEHHO-HAyYHOTO, TaK M TyMAaHUTApHOIO LHUKIOB, €€
OCBOEHHUE HEOOXOAMMO /ISl MPOAOIKEHUsT 00pa30BaHus U B OBCEAHEBHON KU3HU.
Pa3Butne y oOydaromuxcsi Hay4YHBIX MPEICTABICHUNM O MPOUCXOXKICHUU U
CYLIHOCTH aJIreOpanyeckux aOCTpakKIui, crocode OTpakeHHs MaTeMaTH4EeCKOU
HAyKOM SIBJICHUN M MPOILECCOB B MPUPOAEC M OOIIECTBE, POJM MATEMaTHUYE€CKOTO
MOJICJTMPOBAaHUS B HAYYHOM TIO3HAaHWUM W B TMPAKTHKE CIOCOOCTBYET
(bOpMHPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOANMBIX
JUIs aJanTaldd B COBPEMEHHOM IudpoBoM obmectBe. M3yduenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTHIHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHUS M BBIBOJIBI, (HOPMYIHPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0oOLIeHHEe M KOHKpPETH3allnio, aOCTparupoBaHHWE U aHAJIOTHIO.
OOyuenune anrebpe MpearnojgaracT 3HAYUTENBHBIM OOBEM CaMOCTOSTEILHOMN
NEeATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENbHOE pEIICHUuE 3aaad
SIBJISIETCS peajn3alueil 1esTeIbHOCTHOTO MPUHIIUIIA O0yUEHHUS.

B crpyktype mnporpammbl ydeOHOro Kypca «Anredpa» sl OCHOBHOTO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHUM: «Hucna ¥ BeIUKCIEHUN», «ANTeOpanyecKkue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUH pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YUEHUsI Kypca, B3aUMOICHCTBYS €
IpyTMMH €ro JUHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
MIPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TMUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEJCTAaBICHHBIE BO BCEX OCHOBHBIX paszfenax
MaTEMaTUYECKOT0 00pa30BaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro ss3pika. CopaepkaTrenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Airedpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YucIa W BBIYMCICHUS» CIYXKHT OCHOBOM ISt
JANbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJISl IOBCEHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peadbHOro Mupa. B 3agaunm oOydeHus anreOpe BXOASAT TaKxKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHHUs, CHOCOOHOCTEHN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHne marepuana CHocoOCTBYET Pa3BUTHIO Y OO0yYaromuxcs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy MiaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kjacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
KJiacce — 102 yaca 3 yaca B HEJIEITI0).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE U JIECSTHYHBIC, TIEPEXO] OT OJHOW (OpMBbI 3aIlucu
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: OIpEENIeHue, NpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JCIUMOCTH, pPA3JIO)KEHHE HAa  MHOKHUTEIN
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienne 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloKeHue, BhIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHs, TMpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneiitHOe ypaBHEHHE C ABYMsS NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UncinoBble TPOMEXYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue IWMHEHHBIX YpPaBHCHWH W CUCTEM JIMHEHHBIX
YPaBHCHUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'paKAaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PEIICHHH NPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHUEM MHAMBUAYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUYECKONM HayKd Kak cdepbl 4YenoBeuecKon
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuuyeckoe BocnuTaHue, (popMHpOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTU COXPAaHHOCTH OKpYXaloulell cpenpl, IJIaHUPOBAHUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAHW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYHD  CUTYyallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeicTBUA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXITy MOHATUAMH, (HOPMYIHPOBATH
ONpPEAECICHUS] TOHATUM, YCTAHABIMBATh CYLIECTBEHHBIM  IPU3HAK
Kiaccu(uKanuyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIU3A;

e BOCHPUHUMATH, (OPMYJHPOBaTh U  MNPEOOPA3OBBIBATh  CYXKICHUS:
yTBEPAUTENbHBIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIOXKHBIE JI0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Ccroco0 perieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpPATh HauboJee NOAXOMANUMNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OpPMUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(MOpPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO KPUTEPHUSM, MPEITI0KECHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7aui, KOMMEHTUPOBATh ITOTY4YEHHbIN pe3yNbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh Pa3IMYMe€ U CXOACTBO IMO3UIMI, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
00CyXIaTh IPOIIECC U PEe3yiabTaT paboThl, 00001IaTh MHEHHUS HECKOIBKHUX
JIIOJICH;

y4yacTBOBaTh B TpPyNIoBbIX (opmax paboTsl (0OCyXaeHHs, OOMEeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIHO COCTAaBJIAThH IUIaH, AJITOPUTM PELICHUs 33aJa4d (MU €ro
4acTh), BBIOMpATh CMOCOO pEIICHUS C y4ETOM HMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATbh U KOPPEKTHUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yabpTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPH pPEIICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTU MOCTABICHHOW IEIU
U YCJIOBHSIM, OOBSICHATH MPUUUHBI JOCTIKCHUS WM HEJOCTIDKCHHUS T1ETTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIETYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BrImoHITh, codeTas YCTHBIE WM THChMEHHBIE TPUEMBI, apuPMeTHIeCKue
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI IPOOHBIX BBIPAKEHUM, COIEPIKAILIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT oaHON (HhOPMBI 3alMCH YUCEN K APYroi (mpeoOpa3oBbIBaTh
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YNIOPSAIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyIJIsTh YuCa.

BBINOMHATH TPUKUIKY U OLIEHKY pe3yJibTaTa BHIYMCICHUH, OIIEHKY 3HaYCHUIM
YHUCJIOBBIX BbIpaKEHUI. BBIMOTHATH JACHCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsAT,  NpU3HAKK ~ JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOMOPIMOHATBHOCTPIO BEIMYMH, NPOLEHTAMU, WHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
MePEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHUS B MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BBITIONHATS, yMHOXKEHHE OJHOWICHA HAa MHOTOWICH W MHOTOWICHa Ha
MHOTOYJICH, TPUMEHSThH (hOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBEIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIHPOBKH  CIIAracMbIX,
npuMeHeHusT (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaThs nmpeodpa3oBaHUsi MHOTOWICHOB JJIsI PEIICHUST PA3TUYHBIX 3a/1a4
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemars JiMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSA IpaBUiIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsATs, sBisieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPHU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMsI TMEPEMEHHBIMH, MOJIb3YSACh TpauKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YPaBHEHHS.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI ¢ IBYMsI IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM II0 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N3006pakath HaA KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, NHTEPBAJbl, 3alIMChIBATh YHCIOBBIE IPOMEXKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TMOMOUIbIO (PYHKIHMM W3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MPEeACTABICHHS W aHalIW3a WHOOpMaIuHy,
U3BJIEKAaTh U MHTEPIPETUPOBATH MHPOPMAIINIO U3 TPapUKOB PEAIbHBIX MPOILIECCOB
" 3aBUCUMOCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMMbl

Ne i/

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThbI

DJIeKTPOHHbIE
(undgposBbie)
o0pa3oBaTte/ibHbIE

pecypchbl

2 AnrebpanyecKkue BeIpaKeHUS

bubmnoreka IIOK
https://m.edsoo.ru/7f415b9
0

3 VYpaBHEHUS U HEPABEHCTBA

19

bubmnoreka IIOK
https://m.edsoo.ru/7f415b9
0

4 Koopaunats! u rpaduku. OyHKIIMN

23

bubmuorexa [JOK
https://m.edsoo.ru/7f415b9
0

5 [ToBTOpenue u 0600IIEHNE

bu6nuorexa [IOK
https://m.edsoo.ru/7f415b9
0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

54



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosan4yecTBo yacos Camonoar
OTOBKA C
NpUMEHeH
neMm
DJIEeKTPOHH
3JIEKTPOH
Kontp ble
Ne OMBHBI | Tor0 uudposbie
Tema ypoka o0yueHust
n/n Bcero Ounas | e oOpa3oBare
¢opma | pabort " JbHbIE
AUCTAHIH
bl OHHDBIX pecypcsl
o0pa3oBar
eJIbHBIX
TEXHOJIOT
107
1 Pa3nioxeHrne MHOrO4JI€HOB Ha 1 1
MHOXKHUTEN
2 PasnoxeHne MHOro41€HOB Ha 1 1
MHO>KHTEIIN
3 PasnoxeHne MHOroO4I€HOB Ha 1 1
MHO>KHTEIIN
4 KonTponbhas pabota no teme 1 1
’ " AnreOpanyeckue BblpaxeHus"
VYpaBHeHue, paBuia
5. npeoOpa3oBaHusl ypaBHEHUS, 1 1
PaBHOCUJILHOCTh YPaBHEHHM
JIuHeitHOe ypaBHEHHUE C OJJHOU
6. IIEPEMEHHOM, pelIeHNEe TMHEWHBIX 1 1
YpaBHEHUI
JInneliHOE ypaBHEHHE C OAHOU
7. IIEPEMEHHOM, pEelIEHNE JTMHENHBIX 1 1
ypaBHEHUH




JIuneitHOe ypaBHEHUE C OJJHOM

8. IIEPEMEHHOM, pPEIIEHUE JTMHENHBIX
ypaBHEHUI
9 Pemenune 3anau ¢ noMousro
' ypaBHEHUM
10 Pemenne 3amau ¢ noMoupro
' ypaBHEHUI
1 Pemenune 3anau ¢ noMousro
' ypaBHEHUU
12 Pemenue 3ana4 ¢ momMoupto
' YpaBHCHHIA
JIuneliHOE ypaBHEHHE C JIBYMS
13. MEPEMEHHBIMH U €T0 rpaduk
JIuneliHOE ypaBHEHHE C JIBYMS
14. MEPEMEHHBIMH U €T0 rpaduk
Cucrema 1ByX JTUHEHHBIX YpaBHEHHUH
15. C IByMs IEpEMEHHBIMU
Cucrema 1ByX JTUHEHHBIX YpaBHEHHUH
16. C IByMsl IEpEMEHHBIMU
Cucrema 1ByX JUHEHHBIX YpaBHEHHM
17. C IByMs IEpEMEHHBIMU
Cucrema 1ByX JINHEVHBIX YpPaBHEHUI
18. C IByMS IEpEMEHHBIMH
19 Pemrenne cucreM ypaBHeHUN

20.

Pemenne cucreM ypaBHeHUN




Pemenue cucreM ypaBHeHUN

21.
29 Pemenue cucreM ypaBHeHUN
23 Pemenue cucrem ypaBHEeHHI
KontponbHas pabora no reme
24. "JIuneitnpie ypaBHEeHUS"
o5 Koopaunara Touku Ha npsiMoi
26 YucnoBble IPOMEKYTKH
27 YucnoBble IPOMEKYTKH
PaccrosiHne Mexny AByMs TOUKaMH
28. KOOpJAMHATHOM NPAMON
PaccrosiHue Mexny 1ByMs TOUKaMH
29. KOOPAMHATHOU IIPSAMON
[IpsimoyronbHast cucreMa KOOpAWHAT
30. Ha IUIOCKOCTH
[IpsimoyronbHast cucreMa KOOpAWHAT
3L Ha IUIOCKOCTH
ITpumeps! rpaduKoB, 3a1aHHBIX
32. bopmynamu
ITpumeps! rpaduKoB, 3a1aHHBIX
33. bopmynamu
34, ITpumeps! rpaduKoB, 3a1aHHBIX




bopmynamu

Urenue rpad)iKoB peaibHbIX

35. 3aBUCHUMOCTEH
UYrenue rpaukoB peabHbIX

36. 3aBUCHUMOCTEHN

37 [Tonarue GpyHKIUU

38. I'padux pyHKIIHN

39. CoiicTBa GyHKIHI

40. CaoiicTBa GyHKIIHI

a1 Jluneitnas GyHKUMSA

42, JIuneitnast pyHKIHS
ITocTpoenue rpaduka TUHEHHOM
ITocTpoenue rpaduka TUHEHHOM

45, I'paduk ynkumm y =[x|

46. I'paduk ynkumm y =[x|
KonTponbhas pabota no teme

47. "Koopaunats! u rpadpuku. Oynkmmun”

/ Beepoccuiickas mpoBepoyYHast




pabora

48.

HToroBast KOHTpOJIbHAS paboTa /
Bcepoccuiickas nposepounas pabota

49,

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 00001IeHne
3HAHUU

50.

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METO/IOB Kypca 7 Kjacca, 00001ieHne
3HAHUU

51.

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 7 Kjacca, 00001ieHne
3HAHUU

52.

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METO/OB Kypca 7 Kiacca, 00001ieH1e
3HaHUHN

53.

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METO/0B Kypca 7 Kiacca, 00001ieH1e
3HaHUHN

54,

[ToBTOpEHNE OCHOBHBIX IMOHATHI 1
METO/IOB Kypca 7 Kiacca, 00001ieH1e
3HaHUHN

54

16

36




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTara
1 Uucna 1 BBIYUCIICHUS
11 BoimonusATe, codyeras  yCTHBIE M I[HUCBMEHHBIE  MPHUEMBI,
' apudmeTnuecKre IeUCTBUS C PAIIMOHAIBHBIMH YUCIIAMA
HaxomuTh ~ 3HA4YCHWS  YHCIOBBIX  BBIPAXCHHWH,  IPUMEHATH
1.2 pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHHS 3HAYECHUN APOOHBIX
BBIPKEHUH, COIePKAMUX OOBIKHOBEHHBIC U JCCSITHYHBIC POOH
[lepexoauts oOT omHON (GOpMBI 3amUcH 4YUCENl K  Apyrou
13 (mpeoOpa3oBbIBaTh  JECATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO IPOOB)
14 CpaBHUBaTh U YIOPSAJ0YMBATh PAllMOHAJIbHBIE YUCIIA
15 Okpyriarh uyncna
BEBITIONTHATE TIPUKUAKY W OIEHKY pe3yiibTaTa BBIYHCICHHUH, OIECHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKCHUN. BBINONHATE  JIEUCTBUS €O
CTCTICHSIMH C HATYPaJIbHBIMH ITOKa3aTeIIMU
17 [IpuMeHATh TNpU3HAKKA JEIUMOCTH, PAa3J0OKEHHE Ha MHOXHUTEIN
' HATypaJbHBIX YUCEI
Pemarp  mpakTUKO-OpUEHTHUPOBAHHBIC  3a/layd,  CBS3aHHBIE C
OTHOIIIEHUEM BEITUYMH, MIPOMTOPITIMOHATEHOCTHEO BEJIMYHH,
1.8 MPOLIEHTAMHU, HWHTEPIPETUPOBATh PE3YNbTAaThl pEIIeHUs 3a7ad C
y4ETOM OTpaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMHU PAacCMATPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BbIpaKeHUs
91 Hcnonb3oBarh anredOpanvyeckyro TEPMHHOJIOTHIO M CHUMBOIIUKY,
' MIPUMEHSTH €€ B IIPOLIECCE OCBOCHMS Y4eOHOT0 MaTepuaa
2.2 Haxomuth 3HavyeHWs OYKBEHHBIX BBIPOKEHUW TIPU  3aJaHHBIX




SHAYCHUAX NMCPCMCHHBIX

BremoaaaTs npeo6pa30BaHH;1 OCJIOTO BBIPpAXCHUA B MHOI'OYICH

23 IIPUBEJCHUEM MOJOOHBIX CJIaraeMbIX, paCKphITHEM CKOOOK
BbINOMHATE yMHOXKEHHE OJHOWICHAa HA MHOTOYICH M MHOIOWIEHA Ha
2.4 MHOTOYJICH, NPUMEHATh (OpMyJabl KBagpaTra CyMMBI M KBajpara
pa3HOCTH
Ocy1ecTBIATh pa3ioKeHUE MHOTOYJICHOB HA MHOXKHTEIIH C IIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKH OOIIETr0 MHOXHTES, TPYINITUPOBKU CIaracMbIX,
IpUMEHEHHsI (POPMYJIT COKPALIEHHOTO YMHOXKEHUS
26 [IpumensaTh npeoOpa3oBaHKsi MHOTOUICHOB AJIS PELICHUS Pa3JIMYHbIX
' 3a/1a4 U3 MaTEMaTUKU, CMEXXHBIX [IPEIMETOB, U3 peabHON MPAKTUKU
97 Hcnons30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU ITOKa3aTEIIIMU
' U1 IpeoOpa30BaHus BBIPAKEHUN
3 VYpaBHEHMSI U HEPABEHCTBA
Pemarp JsmMHENHBIE ypaBHEHHMS C OJHOM NEPEMEHHOW, NPUMEHSA
3.1 MpaBWIa Mepexoaa OT UCXOJHOTO YpaBHEHHSI K PaBHOCHIBHOMY E€MY.
IIpoBepsTh, SBISIETCA JIM YUCIIO KOPHEM YpaBHEHUS
3.9 [IpumensaTs rpaduueckue MeTOAbl MPU  PELICHUHM JIMHEHHBIX
' YPAaBHEHUH U UX CUCTEM
33 [TonOupath mpUMepsl Hap YKce, SBISIOMMXCS PEeLIeHHEM JIMHEHHOTO
' YPaBHEHUS C IBYMsI IEPEMEHHBIMU
CtpouTth B KOOPAMHATHOM IOCKOCTH IrpaduK JTMHEHHOTO ypaBHEHUS C
3.4 IBYMsI TIEPEMEHHBIMH; MOJIb3YACh TpapuKOM, MPHUBOJIUTH NPUMEPHI
pelIeHNs] ypaBHEHUS
35 Pemarp cucteMsl ABYX JTMHENHBIX YpaBHEHUH C ABYMsI IEPEMEHHBIMH,
' B TOM 4ucCIIe rpaduyecKku
CocTaBnaTh U pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH 110 YCIOBHIO 3a/1a4, MHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJIY4YEeHHBIN pe3ynbTar
4 Koopaunats! u rpaduku. @yHKIIMN
N3o0pakaTh Ha KOOPAWHATHON NPSIMOM TOYKHU, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, HHTEpPBAJbl, 3alHCHIBATh

YHCIIOBBIE TPOMEKYTKH Ha alNreOpandeckoM s3bIKe




OTMeyaTh B KOOpHHHaTHOﬁ IIJIOCKOCTH TOYKHM IIO0 3aJaHHBbIM

4.2
KOOpJIUHATaM
A3 Crpoutsh rpaduku nuHeHHBIX QyHKIHH. CTpouTh rpaduk QyHKIUU Yy
' = [x]
OnwuceiBaTh C MOMOIIBIO (PYHKIUH HM3BECTHBIC 3aBHCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSIHHE, LIEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsl, 00BEM pabOThI
4.5 HaxoauTs 3HaueHmne QyHKIMM 110 3HAYCHUIO € apryMeHTa
[lonumars rpaduueckuii crnoco0 NpeICTaBICHUs M aHaIM3a
4.6 nHpopManuK, H3BJICKATh M HMHTEPIPETUPOBATH HH(OOpPMAIUIO W3

rpauKOB peasIbHbIX MTPOLIECCOB U 3aBUCUMOCTEN

HPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COAEPKAHUSA
1 Yucna v BIYMCICHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIE, MEPeXo]l OT OAHOH (OpMBI 3amucu
11 npobeit k apyroil. [loHsATHE palMOHANBHOTO YHMCHA, 3alHCh, CPABHEHHE,
YIOPSAOYMBAHUE PALIUOHATIBHBIX YHCEI
12 Apudmernueckne IeMCTBUS ¢ pallMOHANIBHBIMU YnciaMu. Pemenue 3agau u3
' peasibHOM MPaKTUKU HA YacTH, HAa JpooU
13 CreneHnb C HaTypaJlbHBIM IIOKa3aTeJeM: OIpeleleHne, mnpeoOpa3oBaHue
' BBIpa)KEHUI1 Ha OCHOBE OIPEIEIeHNs, 3aUCh OOJIBIINX YNCEll
14 [TponeHTHl, 3amUCh MPOLEHTOB B BHUJE IpoOU U IpoOH B BUAE MPOIEHTOB.
' Tpu OCHOBHBIE 33/1a4M Ha MPOLEHTHI, pEHICHUE 33]a4 U3 PEATbHON TPaKTUKHU
15 [IpuMeHeHne TPU3HAKOB  JEIMMOCTH, PA3JIOKEHWE HAa  MHOXHUTEIH
' HaTypaJIbHbIX YUCEIl
16 PeanbHbple  3aBUcHMMOCTH, B TOM 4Hciae HpsMas M oOpaTHas
' IIPONOPLUUOHAIBHOCTH
2 AnrebpanuecKue BHIPAKCHUS
2.1 IlepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKECHUS C IIEPEMEHHOU. JlomycTumble




3HAYCHHUA IICPECMCHHBIX

[IpencraBieHne 3aBUCMMOCTH MEXIY BEITUYMHAMH B BUAEC (OPMYIIHL.

22 Beruucnenus no gpopmynam

23 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPDAKEHHMH, TOXIECTBEHHO  PaBHBIE
' BBIPAXKECHUS

2.4 CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTeIeM

25 OpnHowieHnbl U MHOrouneHsl. CreneHp MHorowieHa. Clio)keHHE, BBIUUTAHUE,
' YMHOXXEHHE MHOTOYJIEHOB

26 @DopMyibl COKpaIEHHOIO YMHOMKEHUS: KBaJpaT CyMMBbI M KBaJIpaT pa3HOCTH.
' dopmylia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKUTEIIH

3 YpaBHeHUS

o VYpaBHeHHE, KOpEHb YypaBHEHMs, IpaBujia MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCHUJIIBHOCTb YPaBHEHUN

3.9 JluneliHoe ypaBHEHME C OJHOW MEPEMEHHOW, YUCIO KOPHEW JIMHEMHOro
' YpaBHEHUS, PELICHUE JIMHEUHBIX YPaBHECHUI

33 CocraBieHre ypaBHEHUI MO YCIIOBHUIO 33/1aud. PelieHue TEeKCTOBBIX 3a/ay C
' MIOMOILBI0 YPaBHEHUI

3.4 JluneliHOe ypaBHEHUE C IByMsl IEPEMEHHBIMH U €ro rpaduk

Cucrema [ByX JMHEWHBIX ypaBHEHUH C ABYMsl INEpEeMEHHbIMHU. PemieHue
3.5 CUCTEM YpaBHEHHH criocoOOM MOJACTaHOBKH. IIpuMepsl perieHust TeKCTOBBIX
3a/1a4 C TOMOIIBIO CUCTEM YPABHEHUN

4 Koopnaunats! u rpaduku. @yHkuun

4.1 Koopaunara Touku Ha npsAMOK

12 YucnoBsle NpOMEXYTKU. PaccTosiHue Mexay AByMsI TOUKaMHM KOOPJAMHATHON
' IpSAMOi

43 [MpsmoyronbHas cuctema koopauHat, oc OX m Oy. Abcmucca u opAnHATA
' TOYKH Ha KOOPJAMHATHOM TIOCKOCTH

v [Tpumepsl TpadukoB, 3anaHHbIX Qopmyiamu. UTeHue rpaduKoB peaabHBIX
' 3aBUCUMOCTEN

4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CBoricTBa QyHKIHIA

4.6 Jlunetinas Qynkuus, e€ rpaduk. ['padux yHkum y = [x|

47 I'paduueckoe perieHne JIHMHEHHBIX YpPAaBHEHMH M CHCTEM JIMHEHHBIX

ypaBHEHUH
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* Maremartuka. Anrebpa: 7-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ nznanue,
nepepadotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiectTBo «M3aaTenbcTBO

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Marematuka. Anre6pa : 7

9-e kyacchl : 0a30BbIil YPOBEHD : METOJUYECKOE
nocoOue K npeAMeTHOU TuHUM yueOHuKoB 1o anredope FO0. H. Makapsiuesa, H. T
Munniok, K. Y. Hemkosa u n1p./ —

Mockaa : [Ipocsemenue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET
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"Haragaoaag mkoina". U3narensctBo "ODk3amen".
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