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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIIETO
oOpa3oBaHMs: OHa OOecleYrBaeT H3yYEHHE JPYIUX JUCLUUIUIMH, Kak
€CTECTBEHHO-HAYYHOIO, TaK MW TyYMaHUTapHOrO IMKJIOB, €€ OCBOEHHUE
HEOOXOAMMO JUIsl MPOJOJDKEHHsSI 00pa3oBaHUS M B IOBCEIHEBHOW >KH3HHU.
PazBuTte y oOydarommxcsi Hay4YHBIX MPEACTABICHUN O MPOUCXOXKICHUH U
CYIIIHOCTH ajreOpandecKux abCTpaKIfii, CIOCO0e OTPaKEHUSI MAaTEMAaTHIECCKOM
HayKOH SIBJICHHI U MPOLECCOB B MPUPOAE U OOIIECTBE, POJIU MATEMATHYECKOTO
MOJIETUPOBAHUS B HAay4YHOM TIO3HAHMM M B TMPAKTHUKE CIOCOOCTBYET
(GOpMUPOBAHHIO HAYYHOTO  MHPOBO33PEHHMS M  KA4eCTB  MBIIUICHUS,
HEO0OXOAMMBIX /IS aJanTaluy B COBPEMEHHOM LIU(PpoBoM oO1ecTBe. M3yueHnue
anredpsl oOecreunBaeT pa3BUTUE YMEHHUS HAOMI0NaTh, CPAaBHUBATH, HAXOJIUTh
3aKOHOMEPHOCTH,  TpeOyeT  KpPUTHYHOCTH  MBIIUICHUS,  CIIOCOOHOCTH
apTyMEHTHPOBAHHO 0OOCHOBBIBATH CBOM JCHCTBHS U BBIBOABI, (POPMYIHUPOBATH
yTBepxkaeHus. OcBoeHne Kypca anreOpbl 00eCreunBaeT pa3BUTHE JTOTUYECKOTO
MBINIICHUS] OOYYarOMIMXCS: OHM HCIOJIB3YIOT JCAYKTUBHBIE U WHIYKTHBHBIC
paccyxaeHus, o000IIeHUEe U KOHKPETU3aIMi0, aOCTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebOpe MpeanoiaraeT 3HAYUTENbHBIM 00BEM CaMOCTOATEIIHHOU
NEATEABbHOCTH OOYYaIOMIMXCA, MO3TOMY CaMOCTOATEIbHOE pEIICHHE 3a]1a4y
SBIIICTCS peanu3alueil 1eaTeIbHOCTHOTO MPUHITUIA 00YUICHHS.

B crpykrype mporpamMmbl yueOHOro Kypca «AjreOpa» I OCHOBHOTO
oOmero o0pa3oBaHHMs OCHOBHOE MECTO 3aHUMAIOT  COJEPKATEIbHO-
MeTonudyeckue JuHUH: «Yucma W BBIUMCICHUS», «AnreOpandyeckue
BBIPDAXKEHUS», «YpaBHEHUs W HepaBeHCTBay, «DyHkumm». Kaxnas u3 3TuX
COJIEPKaTETbHO-METOANYECKUX JIMHUN pPa3BUBACTCA Ha MPOTSHKECHUH TPEX JIET
M3YYECHHS Kypca, B3aMMOJCHCTBYS C IPYTUMHU €ro JTUHUSMU. B xone uzydenus
y4eOHOro Kypca OOydJarouuMcsl MPUXOAUTCS JIOTUYECKH  PaCCyk IaTh,
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBSI3M ¢ 5TUM B mporpamMmmy
y4eOHOro Kypca «AnreOpa» BKJIIOYEHbI HEKOTOPbIE OCHOBBI JIOTHKH,
MIPEICTABJICHHBIE BO BCEX OCHOBHBIX pa3jiesiax MaTeMaTU4eCcKoro o0pa3oBaHus U
CIIOCOOCTBYIOILIME  OBJIAJICHUIO OOYyYalOUIMMHUCA OCHOB  YHUBEPCAIBHOTO
MaTeMaTu4eckoro si3pika. Coaep:kaTenbHON M CTPYKTYPHOM OCOOEHHOCTBIO
y4eOHOro Kypca «Anredpay sIBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxxanne nuHUM «Yucnaa W BBIYKUCICHUS» CIYXUT OCHOBOM IS
JaJbHEHIIIETO N3YYeHHUSI MAaTEMATHKH, CTIOCOOCTBYET Pa3BUTHIO Y 00YJarOIINXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHNIO YMEHHUS TIOJIB30BATHCS AITOPUTMAMH,
a TaKkKe MPHOOPETEHUI0 TMPAKTUYSCKUX HABBIKOB, HEOOXOAUMBIX IS
MTOBCEIHEBHOM KM3HU. Pa3BUTHE MOHATHS O YUCJIE HA YPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHMs CBSI3aHO C PANMOHAIBHBIMH W HWPPAIUMOHATBHBIMUA YHCIIAMHU,
dbopMupoBaHHEM MPEACTABICHUNH O JACHUCTBUTEIIBHOM 4YHCIE. 3aBeplIeHUe
OCBOEHMSI YHCIIOBOM JIMHUK OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.

Conepxanue JByX aireOpamdyeckux JUHUM — «AjreOpanueckue
BBIPAKEHUS» U «YPABHEHHS] U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y
oOyyJaroumxcsi MaTeMaTH4eCcKoro anmnapara, HeOOX0AUMOTO JUIsl pelIeHus 3a1a4
MaTeMaTHKH, CMEKHBIX MPEIMETOB W MPAKTUKO-OPUEHTHUPOBAHHBIX 3a1a4d. Ha
YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsi y4yeOHBIM Marepuan TpynmnupyeTcs
BOKPYT paIlMOHANIbHBIX BBIpAXEHUU. AnreOpa JIEeMOHCTPUPYET 3HAYCHHE
MaTEeMaTHKH KakK sI3bIKa JIJISl TOCTPOCHHSI MaTEeMaTHIYECKUX MOJIENCH, OMMCaHUs
MIPOIIECCOB U SIBJICHUN peasibHOro mMupa. B 3amaum oOydeHus aireOpe BXOIAT
TaKXKe JanbHeiIee pa3BUTHE AITOPUTMUUECKOTO MBIIIUICHHUS, HEOOXOIMMOTO0, B



YACTHOCTH, JJI1 OCBOEHHUS Kypca HH(POPMATHKH, U OBJIAJICHHE HaBbIKaMU
JIeNyKTUBHBIX  paccyxnaeHuil.  I[IpeoOpa3oBanue  CHUMBOJBHBIX  (opM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHSI, CIIOCOOHOCTEH K MaTEeMaTHYECKOMY
TBOPYECTBY.

Copepxanne  (YHKIHMOHATbHO-TpAQUUECKOM JIMHUM  HAIEJICHO Ha
nojiyueHue OoOydJaromuMuCcA 3HAHUM O (QYHKIUSAX KaK  BaKHeHIIen
MaTEeMaTHYECKOM MOJENU JUIs OINUCAaHUS U HCCIEAOBAaHUS Pa3HOOOPa3HBIX
MIPOLIECCOB M SABJIEHWA B mpupoje u obuiectBe. HM3yueHue warepuana
CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOUIUXCS YMEHHUSI MCHOJIb30BATh PAa3IUYHBIC
BBIPA3UTEIbHBIE CPEICTBA SA3bIKA MAaTEMAaTUKH — CJIOBECHBIE, CUMBOJUYECKHE,
rpaduyeckue, BHOCUT BKJIag B (OpMHpOBaHHE MPEACTABICHUN O pOJU
MaTEMaTHKHU B Pa3BUTHH LIUBUIU3ALNU U KYJIbTYPHI.

CornacHo y4eOHOMY MmiaHy B 7-9 kjaccax wu3yd4aercs Y4eOHBI Kypc
«Anredpa», KOTOPBIM BKIOYAET CIECAYIOUIME OCHOBHBIE Pa3/ieiibl COAEPIKAHUS:
«Unucna W BBIYUCICHUS», «ANreOpanvecKkue BBIPAKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « ODYHKIIUW.

Ha uzydenne yue6HOro kypca «Anredpa» oroaurcsa 306 yacos: B 7 kjiacce
— 102 gaca (3 4gaca B Hexemo), B 8 kinacce — 102 gaca (3 gaca B HeAemno), B 9
kimacce — 102 4gaca (3 yaca B HeZIel0).



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Yuciia ¥ BIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE U JAECATUYHBIC, IEPEXO OT OJHOU (HOPMBI 3aMKcu
npobeit k apyroi. [loHsTHE parMOHATBFHOTO 4YHWCTA, 3aMKCh, CPaBHEHUE,
YHOOPSAOYMBAHUE pAIMOHATIBHBIX YHCel. ApupMeTHUecKue ACUCTBHUS C
palMOHAIIBHBIMU YMcIaMiy. Pemenne 3a1a4 u3 peaapHON IPakTUKY HA 4acTH, Ha
Ipoowu.

Crenenb ¢ HaTypajbHBIM IOKa3aTeJeM: OIpEIENIeHHE, MpeoOpa3oBaHue
BBIPDAKCHHI Ha OCHOBE OIPEAENICHHS, 3alHuch OoJbuX yucen. lIpoueHTsl,
3alKiCh MPOLEHTOB B BUIE APOOM M ApOOH B BHJIE€ NMPOLEHTOB. Tpru OCHOBHBIE
3a/1a4M Ha NPOLECHTHI, PELICHUE 3a/1a4 U3 PEAIbHOU MPAKTUKH.

[IpuMmeHenne TpPU3HAKOB JEIMMOCTH, pAa3J0KEHUE Ha MHOXKUTEIN
HaTypaJIbHBIX YHCEIL.

PeanbHple 3aBHCHMMOCTH, B TOM 4Hcle Tnpsmas U oOpaTHas
MIPONOPLIMOHAIBHOCTH.

Auire0panvecKue BbIPaKEeHU

IlepemeHHBIE, YHMCIIOBOE 3HAYEHHWE BBIPAKEHUA C IEPEMEHHOMU.
JlomycTuMbIE 3HAa4Y€HHs NEepeMeHHbIX. l[IpencraBieHne 3aBUCUMOCTH MEXKIY
BeIMYMHaMu B Buze (opmyisl. Beruncnenusa no gopmynam. IlpeobpasoBanue
OYKBEHHBIX BBIPAKEHUW, TOXIACCTBEHHO pPaBHbIE BBIPAKEHHs, IpaBuia
npeoOpa3oBaHUs CyMM U MPOU3BENCHHM, NpPaBWIA PACKPBITUS CKOOOK U
MPUBEAEHUS TOJOOHBIX CIaraeMbIX.

CBoliCTBa CTENIEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

Opnounenbl W MHorouwjeHbl. CrteneHb MHorouwieHa. ClioKeHHE,
BBIYMTAHHUE, YMHOKEHNE MHOTOWIEHOB. DOPMyIIbI COKPAIIEHHOTO YMHOKEHUS:
KBaJgpaT CyMMbl M KBaapar pasHocTH. @dopMyrna pa3HOCTH KBaIpaToB.
Pa3nosxeHne MHOrO4JIEHOB HA MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb ypaBHEHHs, MpaBuUjia MPeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHU.

JIuHelHOe ypaBHEHHE C OJHOM IEPEMEHHOW, YHCIIO KOPHEW JIMHEMHOTO
YPaBHEHMS, PELICHHUE JMHEHHBIX ypaBHEHHH. (COCTaBJIEHUE YpPAaBHEHUU IIO
YCJIOBHIO 3aJ1a4u. Pelenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPaBHEHHI.

JInneitHoe ypaBHEHHE C IBYMs IEPEMEHHBIMU U ero rpaduk. Cucrema 1Byx
JMHEWHBIX YPaBHEHHMM C JBYMsI NEPEMEHHBIMH. PenieHue cucteM ypaBHEHUI
Ccroco0OM MOACTAaHOBKU. [Ipumepsl pelieHHs TEKCTOBBIX 3a7ady € MOMOILBIO
CHUCTEM YPaBHECHUM.

DOyHKIUU

Koopaunara toukm Ha mnpsmou. UucimoBble mpomexyTku. PaccrosiHue
MEXKY ABYMS TOYKAMU KOOPJAUHATHOU IPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcuucca u opuHaTa
TOYKM Ha KOOpJIMHATHOM TuiockocTu. [lpumepsl rpadukoB, 3aJaHHBIX
dbopmynamu. Urenue rpadukoB peanbHbIX 3aBUcHUMOCTel. [loHsaTue QyHKIIUN.
I'padux pynkuu. CoiictBa pynkumii. Jluneitnas pynkuus, e€ rpaduk. ['padux
¢ynknuu Yy = |X|. I'paduyeckoe peleHne JIMHEHHBIX ypAaBHEHHW W CHCTEM
JIMHENHBIX YPABHECHUM.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yabTaThl OCBOCHHMS MPOTpaMMbl y4eOHOTO Kypca
«Anredpa» XxapaKTepUu3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpPECa K MNPOLUIOMY M HACTOSLIEMY POCCHUMCKOU
MaTe€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K JOCTHXKEHUSAM POCCHICKHX
MAaTEMaTUKOB MU POCCUMCKOM MAaTEMAaTUYECKOM IIKOJIBI, K MCIIOJIb30BAHUIO ITUX
JOCTH)KEHHUU B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpakaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEH Tpa)KIaHWHA M pean3alliu
€ro Ipas, MPEACTaBICHUEM O MATEMAaTUYECKHUX OCHOBaX (PYHKIHMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYP, SIBICHUH, TPOLETYp IPaXkAAHCKOT0 0011IecTBa (Hapumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX MPpOOseM,
CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTHKEHHUW HAyKH, OCO3HAHUEM
BAKHOCTH MOPAJIbHO-3TUYECKHUX MTPUHIUIIOB B ACSTEIBHOCTU YUYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTUBHOE YyYacTHE€ B pPEHICHUH MPAKTHYECKUX 3a]a4y
MaTeMaTUYECKOW HaNpaBICHHOCTH, OCO3HAHUEM BA)XHOCTU MaTEMaTH4YECKOTO
00pa3oBaHMs HA MPOTSHKEHUU BCEU KU3HM JJISl YCHEIIHONW MPO(ECCHOHATBHON
NESATEIbHOCTH U Pa3BUTUEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM M
MIOCTPOEHUEM UHIMBUIyaTbHOU TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IIJIaHOB
C YYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYeCKOe BOCIUTAHHE:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKNX OOBEKTOB, 3a/Jay, PEIICHUN, PacCyKIECHUN, YMEHHUIO BUIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMe B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HbBIX
MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS YEJIOBEKA, MPUPOJIbI
1 o0uiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cepbl 4elOBEYECKON
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JJIs PA3BUTHUS LIMBUIIM3ALUHY,
OBJIAJICHUEM SI3bIKOM MaTEeMaTUKU U MaTEMaTUYECKOHN KyJIbTYypO# KakK CpEJCTBOM
MO3HAHUSI MUPA, OBJIAJEHUEM MPOCTEUIIMMH HaBbIKAMU HCCIIEIO0BATEIbCKON
NEeSATENbHOCTH;

6) pusnyeckoe BocnMTaHUE, (POPMHUPOBAHUE KYJIBTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOJYYHs:

TOTOBHOCTBIO MPUMEHSITh MATEMATHUECKHE 3HAHHS B MHTEPECAX CBOETO
30pOBbs, BEIEHUS 3JI0pOBOrO0 oOpa3a JKM3HM (30POBOE NUTAHUE,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas Qusnyeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKa pe(IIECKCUU, MPU3HAHUEM CBOETO
paBa Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0rHYecKoe BOCIIMTAHME:

OpUEHTallMeld Ha MPUMEHEHHE MATEeMaTUYECKUX 3HAHUW [JIsl pelieHus
3a/1a4 B 00JIACTH COXPAHHOCTU OKPY’KAIOIIEH Cpe/ibl, INIAHUPOBAHUS MTOCTYIKOB
U OLEHKHM UX BO3MOKHBIX MOCJEICTBUI sl OKPY>KAIOIIEH cpebl, 0COZBHAHUEM
rJ1I00aJIbHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelleHus;



8) ananTranus K U3MEHAIMMCH YCIOBUAM COLUAIBHON M IPUPOAHOMI
cpeabl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIIOBHUSIX HEOINPEAECIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOE€Hl KOMIIETEHTHOCTH Y€pe3 IMPAKTHYECKYIO JESITEIbHOCTh, B TOM
YUCJIE€ YMEHUE YUYWUTbCS Yy JAPYIHX JIOAEH, NpUoOpeTarb B COBMECTHOM
JEeSATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 ONbITA APYTHX;

HEOOXOIUMOCTBhIO B (OPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHUCIE
(dopMynIupoBaTh UIEH, MOHATHUS, TUIOTE3bI 00 OOBEKTaX W SIBICHUAX, B TOM
YHUCJIE paHee HEM3BECTHBIX, OCO3HaBaTh ACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYalUIO, BOCIPHHHMATH
CTPECCOBYIO CHUTYalMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIE pEIIeHUs U ACHCTBHS, (HOPMYIHpPOBaTH U OICHUBATh PUCKU U
MOCIEACTBHS, POPMHUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBIE YHuBEpPCaJIbHbIC yqeﬁnble HeﬁCTBHﬂ

Bba3oBble Jlornyeckue AeiicTBUA:

® BBISABIATH u XapaKkTepru30BaTh CYILIECTBEHHbIE MPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHITHI, OTHONIEHUN MEXy MOHSTUSIMH,
(opMyIMpPOBATH ONPEAEIICHUS IOHITHI, YCTaHABIUBATh CYIIECTBEHHBIN
MpU3HAK Kiaccu(UKalMyi, OCHOBaHUS JJisi 00OOIECHUS U CPaBHEHHS,
KpUTEPUU POBOJUMOTr0 aHAJIN3a;

® BOCIpPUHUMATH, (OPMYIUPOBATH M MPEOOPA30BBIBATH CYXKIICHHUS:
YTBEPAMUTENIbHbIE U OTpPULATENbHBIC, €IMHUYHBIE, YACTHBIE U OOIIHE,
YCJIOBHBIE;

® BBUBIATH MAaT€MAaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSA3M H
NpoTUBOpeurss B (pakTax, MaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSX,
npeasiaraTh ~ KpUTEPUU  JUJI  BBISIBICHHMS  3aKOHOMEPHOCTEH U
MIPOTUBOPEYMH;

e JenaTh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
MHJYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHI 0 aHAJIOTUU;

e pa30upaTh I0Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM (IIpSMBIE U
OT  TPOTHUBHOIO),  MPOBOAUTH  CAMOCTOSITEIBHO  HECIIOKHBIC
J0Ka3aTeNbCTBA MaTeMaTUYECKHX (dakToB, BBICTpanBaTh
apryMEHTaI1I0, MPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATh
COOCTBEHHBIE PACCYKICHUS;

e BbIOMpATH crOcO0 pelieHus] y4eOHOU 3aJaduu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEUICHUs, BBHIOMpATh HauOoJee MNOAXOAAMMI ¢ y4EToOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckue 1eiiCTBUSA:

® [UCHONBb30BAaTh BOMPOCHI KAaK  HCCIEAOBATEIbCKUHA  MHCTPYMEHT
no3HaHusA, GOPMYIMPOBATH BOMPOCHI, (PUKCUPYIOIIKME MPOTUBOPEUUE,
npo0sieMy, CaMOCTOSITEIbHO YyCTaHaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHpOBATH TUNOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIMIO, MHEHUE;

e TMPOBOJUTH IO CAMOCTOSTEIHLHO COCTaBJICHHOMY IIJIaHY HECJIOKHbBIN
AKCIIEPUMEHT,  HEOOJIbIIOE  KCCIIEJOBAaHWE IO  YCTAHOBJICHUIO
OCOOCHHOCTEHl MaTeMaTH4YeCKOro OOBEKTa, 3aBHUCUMOCTEH OOBEKTOB
MEXy COOO0M;



CaMOCTOSITENIBHO  (pOpMyYJIHpOBaTh ~ OOOOIICHUS W BBIBOJBL 110
pe3ynbTaTtaM MPOBEAEHHOTO HAONIOEHUS, UCCIEIOBaHUs, OICHUBATH
JI0OCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTAaTOB, BBIBOJIOB U 0000IICHNUI;
MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAK)KE BBIIBUTATH
MIPEAMOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh M HM30BITOYHOCTH MH(OpMAILIUU, TAHHBIX,
HEOOXOUMBIX JJISl pEUICHUS 3a/1a4H;

BBIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHUS,

BbIOMpaTh (hopMy mpeAcTaBieHUsT MHPOPMAIMM U WUIUTIOCTPUPOBATH
pelaeMble 3aaydl CXeMaMH, AuarpaMMaMH, WHOW TpaduKod M HX
KOMOMHAIIUSIMU;

OLICHHMBATh HaJA&KHOCTh UHPOPMAILIMU TIO KPUTEPHUSIM, TPEITOKEHHBIM
Y4UTEIeM WU CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH:

BOCIIPUHUMATh M (OPMYJMPOBATh CYXACHHS B COOTBETCTBUHU C
YCJIOBHSIMU U LIETISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX U MMChMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MMOJYYEHHBIN pe3yJIbTaT;

B XOJ€ OOCYXKIEHUs 3a7aBaTh BOMNPOCHI MO CYIIECTBY OOCYXKIaeMOu
TEMBbI, IPOOJIEMBbI, PelIaeMOi 3aJja4H, BEICKAa3bIBaTh UJIEU, HALIEJICHHBIE
Ha TIOUCK pEUIEHUs, COIMOCTABJISTh CBOM CYXIEHUA C CYXKICHUSIMU
IPYrUX YYaCTHUKOB JHMAJIOTa, OOHApYXUBATh pa3IMYM€ U CXOACTBO
MO3ULIUNA, B KOPPEKTHOU (opme (PopMylMpoBaTh pa3HOTIACHS, CBOU
BO3PAXKEHUS;

NPEACTABIATh  pPE3yJbTaThl  pElIeHUs  3aJadyd, OSKCIEpPUMEHTa,
UCCIIEIOBAHMs, TMPOEKTa, CaMOCTOSITENbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSI C Y4€TOM 3aJady TMpe3eHTalud U OCOOEHHOCTEU
ayJIUTOPHH;

MOHUMATh M  UCIHOJIb30BaTh  IPEUMYyIIecTBA  KOMAHJIHOH U
WHJUBUyaIbHOM pabOThl MpPU PELIEHUH YYEOHBIX MaTeMaTUYECKHX
3azay;

NpUHUMATh  1eJIb  COBMECTHOW  JIEATEJIbHOCTH,  IUIaHUPOBATH
OpraHu3allMi0 COBMECTHOM padOThl, pachpeleisTh BHABI padoT,
JIOTOBApUBATHCS, 00CY X AATh MPOIECC U Pe3yJbTaT pabOThl, 0000IIaTh
MHEHHMS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TPYNNOBBIX (QopMax paboTsl (0OCyXIeHus, oOMeH
MHCHUSIMH, MO3TOBBIC IUITYPMBI M JIPYTHC), BBINOJHSTH CBOX YacTh
paboThl M KOOPAMHUPOBATH CBOM JACUCTBUS C JPYTUMHU WICHAMH
KOMaH/Ibl, OLIEHUBATh Ka4e€CTBO CBOEr0 BKJaJla B OOIIMH MPOIYKT MO
KpUTepusiM, chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO COCTABIISATh TUIaH, aJITOPUTM pEelIeHUs 3a1a4u (W €ro
4acTh), BBIOMPATH CIIOCOO pElIEHUsI C YUYETOM MMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATH
BapUaHThI pelIeHUH ¢ y4ETOM HOBOM MH(}OpMaIuu.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJaJIeTh CIOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJIA TMpolecca U
pe3yibTaTa pelieHus MaTeMaTHYeCKON 3a/1auu;



® TPEIBUICTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPHU PEIICHUU
3aJa4l, BHOCHUTb KOPPEKTHUBHI B JESATEIBHOCTh Ha OCHOBE HOBBIX
0OCTOSTENHCTB, HAWIEHHBIX OUIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBUE pe3yJibTaTa JAEATEILHOCTH MOCTaBICHHON
HeIM W YCIOBUSAM, OOBSICHATH NPUYUHBI JOCTIDKCHUS — HWIIU
HEJOCTM)KEHHUS  IIeNM, HAaXOJUTh  OMIMOKY, /JaBaThb  OLICHKY
npUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHuss B 7 kjacce oOydYarolUiCs MOTYyYHUT CIEAYIOIIUE
MIPEAMETHBIE PE3YNIbTATHI:

Yuciia 1 BbIYMCTICHUS

BrInonHATh, codyeTass yCTHbIE U IMUCBMEHHBIE NMPUEMBI, apu(PMETHUECKHE
JEUCTBUA C PAllMOHAIbHBIMU YU CIIAMH.

Haxonuth 3Hau€HUs YHUCIOBBIX BBIPAXXEHHM, MPUMEHATH Pa3HOOOpa3HbIE
CroCcOOBI ¥ MPUEMBI BEIYMCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUHN, COAEPIKALLIUX
OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH.

[lepexoauTh OT OJIHOM (HOPMBI 3aITUCH YUCEN K APYTroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO APOOH).

CpaBHHBATh M YIOPSIOYMBATH PAIIMOHAIIBHBIE YHCTIA.

OKpyrJsTh 4ucia.

BBINONHATE TPUKUAKY M OLEHKY pe3yjbTaTa BBIYMCICHUN, OLIEHKY
3HAQYEHUM YMCIOBBIX BBIPA)KCHUN. BBIONHATE AEUCTBHS CO CTENEHSIMHU C
HaTypaJIbHBIMU TIOKA3aTEISIMH.

[IpuMeHATh NOpU3HAKH JETUMOCTH, PpA3J0KEHUE HAa MHOKUTEIU
HaTypaJIbHBIX YUCEN.

PemaTe nmpakTHKO-OPUEHTUPOBAHHBIE 337a4l, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPOMNOPLHOHAIBHOCTHIO BEJIMYHMH, NMPOLEHTAMU, UHTEPIPETUPOBATDH
pe3yabTaThl PEIICHUS 3a/1a4 C YYETOM OTPAaHUYEHU, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AJuire0panvecKue BbIPAKEHUA

Hcnonb30Bath anredpanyecKyro TEPMUHOJIOTHIO U CHMBOJIUKY, IPUMEHSITh
e€ B mpoliecce OCBOEHUS yUeOHOro MaTepuarna.

Haxonuth 3HaueHUs OYKBEHHBIX BBIPAXXEHUM MPHU 3aJlaHHBIX 3HAYEHUSX
MEePEMEHHBIX.

BoinonHaTe  mpeoOpa3oBaHMsl UEIOrO0  BBIPAKEHHS B MHOTOYJIEH
MPUBEIECHUEM NTOJIOOHBIX CIAra€MbIX, PACKPBITHUEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOWIEHA HAa MHOTOYIEH M MHOrOWJieHa Ha
MHOT'OWIEH, MPUMEHATH (POPMYJIbI KBajipaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3IOKEHUE MHOTOYJIEHOB HAa MHOXKHTEIM C MOMOUIBIO
BBIHECEHUSI 32 CKOOKM OOIEro MHOXHTEI, TPYNIHUPOBKH CJIaraemblx,
npuMeHeHus1 (OPMYJT COKPAILIEHHOTO YMHOKEHHUS.

[IpumeHnsaTy mnpeoOpa3oBaHUs MHOTOWIECHOB I PELICHUS pPAa3IUYHbIX
3a/lay U3 MaTeMaTUKH, CMEXKHbBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTEIEHEHW C HATYPAJIBHBIMU IOKA3ATEJSIMU IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA



Pemars nMHENHBIE ypaBHEHHS C ONHOW NMEPEMEHHOM, IPUMEHSIS ITPAaBUIIA
Iepexosa OT MCXOJHOIO YpPaBHEHUS K pPaBHOCHIBHOMY emy. IIpoBepsTs,
ABJISIETCA JIX YUCIIO KOPHEM YPaBHEHHS.

[IpumensaTh rpaduueckre METOAbI PU PEIICHUN JTMHEUHBIX YPABHEHUHN H
UX CUCTEM.

[TonGupate mpuMepbl Map 4YUCEN, SBISIIOMIMXCS PEIICHHEM JHHEHHOTro
YPaBHEHMS C ABYMs IEPEMEHHBIMHU.

CrtpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JUHEHHOTO ypaBHEHHS C
IBYMSl MEPEMEHHBIMU, MOJb3YSACh T'paUKOM, IPUBOJUTH IPHUMEPHI PELICHUS
YpaBHEHUS.

Pemars cuctemsbl IBYX JIMHEMHBIX YPAaBHEHUW C ABYMs IIEPEMEHHBIMHU, B
TOM YHCIIE TpapUUECcKH.

CocTaBisATh M pelIaTh JMHEHHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHUN II0 YCJIOBHUIO 3a/1a4d, HWHTEPHPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 331a4M MOJyYEHHBIN pE3yNbTaT.

DOYyHKIUU

N300paxatb Ha KOOPAMHATHOM TMPSMOM TOYKH, COOTBETCTBYIOIIHUE
3aJJaHHBIM KOOPAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIBI, 3alIMCHIBATh YMCIIOBBIC
MIPOMEKYTKH Ha aareOpandeckoMm si3bIKe.

O1meyaTh B KOOPAMHATHOH IUIOCKOCTH TOYKY 10 3a[JaHHBIM KOOPJNHATAM,
CTpOUTh rpaduku TMHENHBIX GyHKIMA. CTpouTh rpaduk GyHKIHH Y = |X|.

OnuceiBaTh € NOMOILIBIO (DYHKIMI HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJINYMHAMU: CKOPOCTh, BPEMs, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTD,
MIPOU3BOAUTENIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIUU 1O 3HAYECHHIO €€ apryMeHTa.

[Tonumate rpaguyeckuii cnocod NpeacTaBICHUs U aHAIU3a UH(HOpMAaIIUH,
U3BJIEKaTh W HWHTEPHPETUPOBATh HMHPOPMALMIO U3 TpaQUKOB peabHBIX
IIPOLIECCOB U 3aBUCHUMOCTEM.

K koniy oOyuenuss B 8 kJjacce oOydyaromuiicsi MOJYYUT CIETYIOIINUE
IIPEAMETHBIE PE3YIIBTATHI:

Yuciia v BBIYMCICHUSA

Hcnonp30BaTh HaYaJIbHBIE IPEACTABIEHNS O MHOXKECTBE JIEMCTBUTEIIBHBIX
yucen s CpPaBHEHHUSA, OKPYIJIEHUWS U BBIYUCIEHHWH, HM300pa)xaTh
NEWCTBUTEIBHBIE YUCIIA TOYKAMU HA KOOPAUHATHON MTPSMOM.

[IpuMeHATh MOHATHE apUPMETUYECKOTO KBAAPATHOIO KOPHS, HAXOAUTh
KBaJpaTHbIE KOPHU, UCIIOJIb3YSI TP HEOOXOJUMOCTH KaIbKYJSITOP, BHITOIHIThH
npeoOpa3oBaHUs BBIPAKEHUH, COAEpPKAIIUX KBAAPATHBIE KOPHH, HCIOJb3YS
CBOWCTBA KOPHEMN.

Hcnonb30Bath 3aUcu OOJIBIIMX U MAJIBIX YUCEN C TOMOILIBIO AECITUUHBIX
npoOeii u creneneit yucna 10.

AJuire0OpanvecKue BhIPAKEHUA

[IpruMeHATh TMOHATHE CTENEHH C LENbIM IOKa3aTENEM, BBIITOIHATH
npeoOpa3zoBaHus BHIPAXKEHHM, COAEPKAIIUX CTETIEHU C LEJIbIM IMOKA3aTEeIeM.

BhINONHATE TOXKIECTBEHHBIE TPEOOPA30BaHUS PALIMOHATIBHBIX BbIPAXKEHUI
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJICHAMH U alreOpanyecKuMu ApoOsiMU.

PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIIU.

[IpumensaTs npeobpa3oBaHus BbIpAXKEHUH ISl PEIICHUs PAa3IMYHbIX 33]a4
U3 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewars nuHeliHbIle, KBagpaTHbIE YPAaBHEHUS U PALlMOHAJIbHBIE YPABHEHUS,
CBOJSILIECS K HUM, CHCTEMBI IByX YPABHEHHM C IBYMSI IEPEMEHHBIMH.



IIpoBoauTE MpOCTEUIINE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU,
B TOM YHUCJI€ C MPUMEHEHHEM TpadUyecKux MpeACTaBlICHUH (yCTaHABIMBATD,
MMEET JIM ypaBHEHHWE WM CHCTEMA YPAaBHEHUU DELICHUS, €CIU HUMEET, TO
CKOJIbKO, U MPOYEE).

[TepexoauTs OT ciiOBeCHOU (POPMYITHUPOBKHU 3adaud K €€ anreOpandecKou
MOJIEIN C IIOMOLIBIO COCTAaBJICHHsS YPAaBHEHHs WJIM CUCTEMbl YpPaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJayd IOJIyYEHHBIN
pe3yJIbTar.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB I CPAaBHEHMS, OLICHKU,
pelIaTh JIMHEWHBIE HEPABEHCTBA C OJIHOW NMEPEMEHHOW W UX CUCTEMBI, JaBaTh
rpadUyecKy0 WIUTIOCTPAIIMI0 MHOXKECTBAa PEUICHH HEPAaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUU

[TornMaTh 1 UCTIONB30BATh (PYHKIIMOHATBHBIC TTOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHHUS), OTMPEACNATh 3HaUeHNUE (PYHKIMHU MO 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Crpouts rpaduKu JIeMEHTAPHBIX (PYHKINN B!
y = kix, y = x2, y = X3,y = |X|, ¥ = VX, onmchIBaTh CBOWCTBA YHCIOBOI

dbyHkIuu 1o e€ rpaduxy.

K koniy oOyueHuss B 9 kJjacce oOydYaroIIMICS TMOJYYHUT CIETYIOIINE
MIPEIMETHBIE PE3YJIHTATHI:

Yucaa u BbIYMCIEHUA

CpaBHMBATH U YHOPSA0UYMBATH pallMOHAIBHBIE U UPPALlMOHAIBHBIC YUCTIA.

Bemonuare apudmernyeckue ACHCTBHS ¢ palMOHAJIBHBIMH YHCIAMU,
coyerass YCTHbIE M TIUCBMEHHBIE IIPUEMBI, BBIIIOJHITh BBIYHACIECHUS C
UppallMOHAIBHBIMUA YHCJIaMU.

Haxoguts 3HaueHUs CTENEHEW C M[EJIbIMU IIOKA3aTeIsIMU U KOPHEW,
BBIUMCJIIATh 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OkpyriaTh ACHCTBUTENbHBIE YMCIA, BBINOJHATH MPUKUIKY pPeE3yJibTaTa
BBIUMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemrats nvuHENHBIE M KBaJpaTHBIE YPABHEHUS, YPABHEHUS, CBOJISIIUECS K
HUM, ITPOCTEHIITNE IPOOHO-paIlMOHATIbHBIC YPaBHEHUS.

Pemiats cucteMsbl IByX JIMHEWHBIX YPABHEHHUM C JABYMSI IIEPEMEHHBIMH U
CHUCTEMBI JIBYX YPAaBHEHHH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIMHEWHBIM.

Pemate TekcToBbIE 3amaumM aiareOpandyecKuM CIOCOOOM C ITOMOIIBIO
COCTAaBJICHUSI YPABHECHUS UJIM CUCTEMBI JIBYX YPABHEHUH C JBYMS IIEPEMEHHBIMMU.

[IpoBoauThe NpOCTENIINE UCCIIENOBAHUSI YPABHEHUN U CUCTEM YPaBHEHHU,
B TOM YHCJIe ¢ NMPUMEHEHHWEM rpadHuUecKux IpeJCTaBICHUH (yCTaHABIUBATh,
MMEET JIM ypaBHEHHE WJIM CUCTEMA YPAaBHEHHM PELICHUS, €CIIA HMEET, TO
CKOJIBKO, U MpoYee).

Pemrarr nuHEitHBIC HEpaBEHCTBA, KBaJIpaTHBIC HEPABEHCTBA, M300pa)kaTh
peIIEHHE HEPABEHCTB HA YMCIIOBOW MPAMOM, 3aMUCHIBATh PEIMICHUE C TOMOIIBIO
CHMBOJIOB.

Pemate cucTeMBl JTMHEHWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOUAIOIIME KBaJpaTHOE HEPABEHCTBO, H300pakaTh PEIICHHE CHCTEMBI
HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3aIIUCHIBATH PELUICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MTPU PEIICHUHN PA3JIAYHBIX 33/1a4.

DOyHKIUU



Pacnio3naBate (pyHKIMH H3yueHHBIX BHIOB. [loKa3bIBaTh cxeMaTHUECKU
pacIioio’KeHUE Ha KOOPAMHATHON TUIOCKOCTH TpaduKkoB GyHKIMH Buaa: Y = KX,
y=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3, y =X, y = [x|, B 3aBucumMocTH: OT

3HaYeHUI K0d()PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (QYHKITHIA.

Ctpouth 1 n300paxkaTb CXeMaTUYECKH TpaduKu KBAAPATUIHBIX (PYHKIIHIA,
OTHCHIBATh CBOMCTBA KBAIPATUUHBIX (DYHKIUH 1O X TpaduKam.

Pacrio3naBaTe KBagpaTuyHyl0 (QyHKIHIO 10 QopmyJie, TNPUBOAUTH
pUMEpHI KBaAPATHUHBIX (QYHKIIUH U3 pealbHON )KU3HHU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOC/I€10BATEILHOCTH H POrPeccuu

Pacrio3naBaTe apuMeTHUECKyI0 U TEOMETPUYECKYI0 NPOrPECcCHH Mpu
Pa3HBIX CTIOCO0aX 3a/IaHMsI.

BbIMONMHATE BBIUMCICHHUS C HCIOJNb30BaHMEM (QOpMyaT N-ro 4jieHa
apu(pMeTUYECKON U TeOMETPHUUECKON MPOTrPECCHiA, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4iEHBI IMOCIEIOBATEIPHOCTH TOYKAMH Ha KOOpPIWHATHOU
MJIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YHCIOBBIMU MOCIEIOBATEIBHOCTSIMH, B TOM
yucjae 3aJa4d M3 PeATbHOM KU3HM (C KCIOJIb30BAHHEM KaJIbKYJATOPA,
IU(POBBIX TEXHOJIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmeHoBaHue KoumnuectBo yacos
Ne DJIeKTPOHHbIe (LM (POBbIE)
pa3iaesioB U TeM KoHTpoabHbIe IIpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIe pecypchl
nporpaMMsI padoTbI padoTbI
Yucna u
1 BBIYHCIICHHUS. o5 bubmnoreka IIOK
PanuonanbHbie https://m.edsoo.ru/7f415b90
qrcna
5 AnreOpandeckue 27 bubmuorexa [HOK
BBIPAKCHUS https://m.edso0o0.ru/7f415b90
3 VYpaBHeHus u 20 bubmuoteka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u ” bu6nuoreka [IOK
rpaduxu. OyHKIUN https://m.edsoo.ru/7f415b90
5 IToBTOpEHME M 6 bubmuoreka [JOK
00oO01IeHne https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO
YACOB I10 102 0
[TPOTPAMME



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




ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
N KouunyecTBO 4acoB DJIeKTPOHHBIE
- ara uudposbie
n/ Tema ypoka KonTpoabHbie IpakTHyeckue A op
Bcero U3y4YeHust o0pa3oBaTejIbHbIE
n padoThbI padoThbI
pecypchl

[TonsATHE panMOHAIBHOTO 1 04.09.2024

qrcia

Apudmerndeckue

NEHCTBUS C 1 06.09.2024

paIMoHaIbHBIMU YHCIIAMU

Apudmernueckue

JENCTBHUS C 1 09.09.2024

paIMoHaILHBIMU YHCIIAMHU

Apudmernueckue

JENCTBHUS C 1 11.09.2024

paIMoHaILHBIMU YHCIIAMHU

Apudmernueckue

JENCTBHUS C 1 13.09.2024

palroHaTLHBIMHU YUCIIAMH

Apudmernueckue

JENCTBHUS C 1 16.09.2024

palroHaTBLHBIMHU YUCIIAMH

C

PABHETHE, 1 18.09.2024

yIOpsAI0YMBaHUE




pallnOHAJIbHBIX YHUCCJII

CpaBHeHue,
8 yHOPSAIOUMBAHUE 20.09.2024
paIMOHATBHBIX YHCE
CpaBHeHue,
9 yHOpsSAOYNBaHUE 23.09.2024
paIMOHATIBHBIX YHCEI
KonTponbnas pabota mo
10 Teme "PannonanpHble 25.09.2024
yucua'
bubmuorexa [JOK
11 YucaoBbie TPOMEKYTKH 27.09.2024 https://m.edsoo.ru/7f41dff
2
12 YucnoBble TPOMEXYTKH 30.09.2024
bu6mmorekxa [IOK
13 [Tonatue QpyHkuuu 02.10.2024 https://m.edsoo.ru/7f41ef0
6
[IpsmoyronbHas cucrema bubmorexa HOK
14 04.10.2024 https://m.edsoo.ru/7f41e42
KOOpJUHAT Ha TUIOCKOCTH N
[IpsmoyronbHas cucrema bubmotera [JOK
15 pAMOY 07.10.2024 https://m.edsoo.ru/7f41e16
KOOpJMHAT Ha TUIOCKOCTH .
Koopannara Toukn Ha bubmorera [JOK
16 09.10.2024 https://m.edsoo.ru/7f41de7

IpsAMOI

6



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41de76

17 I'pacduk yHkmmm 11.10.2024
PeanbHbIe 3aBUCHMOCTH.
18 [Ipsimas u obpatHas 14.10.2024
MIPOMOPIIUOHATBHOCTH
PeanbHbIe 3aBUCHMOCTH.
19 [Ipsimast u oOpaTHas 16.10.2024
MIPOMTOPIIMOHATEHOCTH
PeanbHbIE 3aBUCHMOCTH.
20 [Ipsimast u oOpaTHas 18.10.2024
MIPOIOPIIMOHATBHOCTH
PeanbHbIE 3aBUCHMOCTH.
21 [Ipsimas u oOpaTHas 21.10.2024
MIPOMOPLIMOHAIBHOCTH
bu6nmoreka [JOK
22 JIuneiinast pyHKIMSA 23.10.2024 https://m.edsoo.ru/7f42728
2
bu6mmorexa [IOK
23 Jluneitnas GyHKIHS 25.10.2024 https://m.edsoo.ru/7f42741
2
24 HOCTE)OteI/Ie rpaduxa 06.11.2024
TUHENHON QyHKIUN
ITocTpoenue rpaduka bubmorexa HOK
25 POCHHE TP 08.11.2024 | https://m.edsoo.ru/7f426d1
TUHEHHON QyHKIIUN o
KonTponbHas pabora mo bubmmorexa [IOK
26 P P 11.11.2024 https://m.edsoo.ru/7f41f50

teMe "KoopauHatel u

a



https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a

rpaduKu.

Oynkuun'"/Beepoccuiicka

s IpoBepoUHas paborta

CreneHb ¢ HaTypaIbHBIM

bubmuoreka [JOK

27 13.11.2024 https://m.edsoo.ru/7f4211d
IoKa3aTelieM o
CTteneHb ¢ HaTypaJIbHBIM bubmmorexa [TOK

28 P 15.11.2024 https://m.edso00.ru/7f42138
IoKa3arelieM ”
CrteneHb ¢ HaTypaJIbHBIM bubmorexa LOK

29 P 18.11.2024 https://m.edsoo.ru/7f42154
IoKa3aTelieM o
CremneHb ¢ HaTypaJbHBIM bubmnorexa [IOK

30 P 20.11.2024 https://m.edsoo.ru/7f4218b
IoKa3aTelieM o

31 CreneHb ¢ HATYpaTbHBIM 99 11.2024
IoKa3aTelieM
CBolicTBa CTEIICHHU C bu6mmorexa [IOK

32 HATYPaJIbHBIM 25.11.2024 https://m.edsoo.ru/7f42138
[oKaszaresem 2
CBOMCTBA CTEIEHH C bu6mmoreka [JOK

33 HATYPaJIbHBIM 27.11.2024 https://m.edsoo.ru/7f4218b
mokasarejiemM €
CBOMCTBA CTEIEHN C bu6mmoreka [JOK

34 HATYpaJIbHBIM 29.11.2024 https://m.edsoo.ru/7f42154
moxkasarejieM €

35 BykBeHHbIE BBIpaKEHUS 02.12.2024 bubnuoreka [JOK



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e

https://m.edsoo.ru/7f41fee
c

36

[IpeoOpaszoBanue
OYKBEHHBIX BBIPAKECHUH,
pacKpbITHE CKOOOK U
MIPUBEICHUE TTOA00HBIX
cllaraeMbIX

04.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/7f41fd7
0

37

[TpeoOpaszoBanue
OYKBEHHBIX BBIPAXKCHUH,
pacKpbITHE CKOOOK U
MPUBEJICHUE TIOJJOOHBIX
cllaraeMbIX

06.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/7f41fafa

38

[TpeobpazoBanue
OYKBEHHBIX BBIPa’KEHUH,
pPacKpbITHE CKOOOK U
MIpUBEICHUE TTOI0OHBIX
cllaraeMbIX

09.12.2024

39

[TpeobpazoBanue
OYKBEHHBIX BBIPa)KEHUH,
pacKpbITHE CKOOOK U
MIPUBEICHUE TTOI0OHBIX
cllaraeMbIX

11.12.2024

40

MHuorouieHsl

13.12.2024

bu6nmoreka [JOK
https://m.edsoo0.ru/7f42276
e

41

MHuorouieHsl

16.12.2024

bub6mmoreka [JOK
https://m.edsoo.ru/7f42293



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

0

Clio)xeHne, BRIYUTAHUE,

bubmuoreka [JOK

42 18.12.2024 https://m.edsoo.ru/7f422af
YMHOXXEHUE MHOTOWICHOB 2
CrnoxeHue, BbIYUTaHUE Bubmaorexa LOK

43 ’ ’ 20.12.2024 https://m.edsoo.ru/7f422cc
YMHOXKE€HUE MHOTOYJICHOB g
CrnoxeHnue, BbIUYUTAHUE Buommoreka HOK

44 ’ ’ 23.12.2024 https://m.edsoo.ru/7f422fc
YMHOXKEHHE MHOTOYJICHOB a
CrnoxeHnue, BbIUYUTAHUE Buommoreka HOK

45 ’ ’ 25.12.2024 https://m.edsoo.ru/7f42318
YMHOXKE€HHE MHOTOYJICHOB )
PaznoxeHre MHOIOWIEHOB Eubmiorexa OK

46 27.12.2024 https://m.edsoo.ru/7f42331
Ha MHOXHUTEIIHN )
Pemrenne ocHOBHBIX 3a7a4

47 Ha JApoOu, IPOICHTHI U3 13.01.2025
peanbHON NPAKTUKH
Pertenne ocCHOBHBIX 3a7a4

48 Ha ApoOu, IPOIECHTHI U3 15.01.2025
pealbHOM MPaKTUKH
Perenne ocCHOBHBIX 3a7a4

49 Ha JApoOu, IPOIICHTHI U3 17.01.2025
pealbHOM MPaKTUKH

50 Permrtenrie ocCHOBHBIX 3a4a4 90.01.2025

Ha JIpoOH, IPOLIEHTHI U3



https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312

peanbHON NPAKTUKH

[Tpu3Haku nemumMocTH,
pasiioKeHus Ha

51 22.01.2025
MHOXHUTCIIN HaTypaJIbHBIX
yucen
[Tpu3HaKK JETUMOCTH,
gp | P¥IOKemIHA 24.01.2025
MHOXHUTCIIN HaTypaJH)HI)IX
qucen
53 DopMmyIsl 27.01.2025
54 DopMmyIsl 29.01.2025
@ SHHOL bubnuotexa [JOK
55 OPMYJIBT COXPATICHIOTO 31.01.2025 hittps://m.eds00.ru/7f42432
YMHOXEHUS )
@ SHHOL bubnuorexa [JOK
56 OPMYJIBT COXPATICHIOTO 03.02.2025 hitps://m.eds00.ru/7f42464
YMHOXEHUS )
P FOUICHOR bubnuotexa [JOK
57 ASTOICHNC MHOTOHACHO 05.03.2025 hitps://m.eds00.ru/7f4237f
Ha MHOKUTEIHN .
® SHHOL bubmuorexa [JOK
58 OPMYJIBI COKPAILEHHOTO 07.03.2025 https://m.edsoo.ru/7f424cl
YMHOXEHUS )
) I COKPAIIEHHOTO Bubmiorexa HOK
59 OpMYITH pail 10.03.2025 https://m.edsoo.ru/7f424fd

YMHOKCHHUA

2



https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2

Paznoxenne MHOTOUJICHOB

bubmuoreka [JOK

60 12.03.2025 https://m.edsoo.ru/7f4239d
Ha MHOXUTEIN o
DopMyJIbl COKPALEHHOTO bubmmorexa [JOK
61 Py P 14.03.2025 https://m.edsoo.ru/7f4251d
YMHOKEHUS 0
62 PasnoxeHrne MHOrO4I€HOB 17 03.2025
Ha MHOXUTENN
KontponbHas pabora no
63 teMe "Anredpanueckue 19.03.2025
BBIpaKCHUS"
JIuneiiHoe ypaBHEHUE C
64 OJTHOM nepeMeliHOH, 91.03.2025
peLIeHNE JIMHEWHBIX
YpaBHEHHU
JInneniHOE ypaBHEHHUE C
65 OJTHOM nepeMeliHOH, 02.04.2025
pellIeHne JIMHEWHBIX
YpaBHEHHU
JInneniHOE ypaBHEHHUE C
OJIHOH mmepeMeHHO bubmaorexa [IOK
66 PENETTHON, 04.04.2025 | https://m.edsoo.ru/7f42048
pelieHre JMHEHHBIX )
YpaBHEHHU B
JInneniHOE ypaBHEHHUE C bubnnoreka [JOK
67 JBYMS IEPEMEHHBIMU U 07.04.2025 https://m.edsoo.ru/7f427c3

ero rpaduk

2



https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32

68

JInneliHOE ypaBHEHHE C
JBYMSI IEPEMEHHBIMU U
ero rpaduxk

09.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/7f427e8
a

69

Cucrema 1ByX JTUHEHHBIX
YpPaBHEHUH C JBYMsI
MIEPEMEHHBIMH

11.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/7f42836
c

70

Cucrema 1ByX JTUHEHHBIX
YPaBHEHUU C JBYMsI
MIEPEMEHHBIMH

14.04.2025

71

Cucrema IByX JIMHEHHBIX
YPaBHEHUH C JIBYMsI
MEPEMEHHBIMU

16.04.2025

72

Cucrema IByX JIMHEHMHBIX
YpPaBHEHUU C JIBYMsI
MePEMEHHBIMU

18.04.2025

73

IIepemeHHEbIE.
JlomycTrMBble 3HaYEHUS
IIEPEMEHHBIX

21.04.2025

74

YpaBHeHMe, paBuIa
npeoOpa3oBaHus
ypaBHCHHS,
PaBHOCUIBHOCTH
YpaBHEHUI

23.04.2025

75

Pemenue 3amau ¢
MOMOIIBIO YPaBHEHUI

25.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/7f42064
e



https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e

Pemrenue 3agau c

bubmuoreka [JOK

76 . 28.04.2025 https://m.edsoo.ru/7f42080
MTOMOIIIbIO YpaBHEHUI 6
Pemenue 3amau ¢ bubmorexa HOK

77 A . 30.04.2025 https://m.edsoo.ru/7f4209a
MTOMOIIIbIO YPaBHEHHUI 0
Pemenue 3agad ¢ bubmorexa HOK

78 A . 02.05.2025 https://m.edsoo0.ru/7f420e6
MTOMOIIBIO YpaBHEHUN o
Pemrenue cucrem bubmaorexa IJOK

79 . 05.05.2025 https://m.edsoo.ru/7f4284d
ypaBHEHUN o
Pemrenue cucrem Bubmaorexa LJOK

80 . 07.05.2025 https://m.edsoo.ru/7f42865
YpaBHCHHIA a
Pemrenue cucrem Bubmaorexa LJOK

81 . 09.05.2025 https://m.edsoo.ru/7f4287d
YpaBHCHHIA 6

82 Pemenue SI/ICTCM 12.05.2025
ypaBHEHUN

g3 | euleHHe cHerem 14.05.2025
YpaBHCHHIA
KonTponbnas padota no bubmuorexa [IOK

84 TeMe "JIuHelnble 16.05.2025 https://m.edsoo.ru/7f42104
ypaBHEHUA" 4

85 Paccrosinue Mexay nByMs 10.05.2025

TOYKaMU KOOPJMHATHOU



https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f421044

IpsAMON

Paccrosnaue MCXKAY ABYMA

86 TOYKaMHU KOOPJAUHATHON 21.05.2025
IpsAMON
bu6mmoreka [JOK
87 CaoiicTBa GyHKIUI 23.05.2025 https://m.edsoo.ru/7f41f07
8
. . bubmuoreka [JOK
88 Croficrsa Gyt https://m.edsoo.ru/7f41f1fe
89 UYrenue rpaukoB
peanbHbIX 3aBUCUMOCTEN
Urenue rpaduxon bubmiorexa HOK
90 y https:/m.eds00.ru/7f41ea2
pEATbHBIX 3aBUCHMOCTEH 4
bu6mmoreka [JOK
I ;
01 pUMepsI TpapUKOB https://m.edsoo.ru/7f41e8a
3aJlaHHBIX (opMyJIaMu 8
bu6nmoreka [JOK
I ;
92 pUMepsI TpapUKOB https://m.edsoo.ru/7f41ed8
3aJlaHHBIX hopMyJIaMu 0
93 [Ipumeps! rpadukos,
3aJlaHHBIX (OpMyIIaMu
94 [Ipumeps! rpadukos,
3aJlaHHBIX opMyJIlaMu
95 I'paduk ynkmmu y =[x|
96 I'padux pynkunm y =[x|



https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80

[ToBTOpEHNE OCHOBHBIX
MOHSTHH U METOJIOB, bubmuorexa [JOK
97 00001eHne 1 https://m.edso0.ru/7f429c6
3HaHuit/Bcepoccuiickas c
mpoBepoyHas pabora
[ToBTOpEHNE OCHOBHBIX
. bubmuoreka [JOK
MOHATHI U METOJIOB Kypca
98 1 https://m.edsoo.ru/7f429f3
7 xi1acca, 0000IIeHHE )
3HaHUUI -
[ToBTOpEHNE OCHOBHBIX
. bu6mmoreka [IOK
MOHATHI U METOJIOB Kypca
99 1 https://m.edsoo.ru/7f42a0e
7 xi1acca, 0000IIeHHE 0
3HaHUH -
[ToBTOpEHNE OCHOBHBIX
N bu6mmoreka [IOK
MOHATUN U METOJIOB Kypca
100 1 https://m.edsoo.ru/7f42a27
7 xnacca, 0000IIeHne a
3HaHUH B
101 Hrorosast KOHTpOIbHAS 1
pabota
[ToBTOpEHNE OCHOBHBIX
N bu6mmoreka [JOK
MOHSATUI U METOJIOB Kypca
102 1 https://m.edsoo.ru/7f42a90
7 xi1acca, 0000IIeHHE 0
3HaHUH -
OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHAJIBI JIJIS1 YYEHUKA
» Anrebpa, 9 knacc/ Makapsrues FO.H., Munnatok H.I'., Hemko K.U. u 1p.;
noj penakient TenmsikoBckoro C.A., AkiimoHepHoe o01iecTBo «M3aaTenbcTBO

«HpOCBCHICHI/Ie»

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJIA

» AnreOpa, 9 knacc/ MakapsiueB FO.H., Munatok H.I'., Hemkos K.U. u nip.;
MIOJI peaaKIuen

TensikoBckoro C.A., AkinonepHoe o0uiectBo «M3aaTenbcTBO

«IIpocBenieHue»

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
https://lesson.edu.ru/lesson/2b0e1774-700c-4ce3-a193-a4786aale5db
https://lesson.edu.ru/lesson/483f7793-2e63-4ddf-b98a-c89025fecc39






