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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma mo anreOpe 8 Kilacca Ha ypOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus COCTaBJIEHAa HAa OCHOBE

e y4yeOHOro MmjaaHa oOpa3oBaTeNbHOTO yupexkaeHus Ha 2024-2025 y4eOHblit
TOz;

® MPUMEPHONW aJaNTUPOBAHHON OCHOBHOW 0O0pa30BaTEIbHOM MpOrpaMMon
OCHOBHOI'O 0011er0 00pa3oBaHus OOYYalOIUMXCS C HapylIeHUEM ClyXa,
BapuaHrT 1.2;

® OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHuUs,
npeacTaBieHHbIX B DenepalibHOM TOCYIapCTBEHHOM 00pa3oBaTEbHOM
CTaHaapTe OCHOBHOTO o6miero obOpaszoBanus (IIpuka3 MunnpocBemeHus
Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MUHUCTEPCTBOM
roctuninu  Poccuiickoit deneparu 05.07.2021 r., per. Homep — 64101)
(manee — ®I'OC O00);

e (enepanbHbIM TEpeYHEM YUYEOHHUKOB, PEKOMEHIOBAHHBIX (IOMYIIEHHBIX)
MunucrepctBoM oOpa3oBaHus M Hayku PO K UCHONB30BAaHUIO B
oOpa3oBaTeIbLHOM TIpollecce B 0O0IIe00pa30BaTEIbHBIX YUPEKIACHUSIX Ha
2023-2024 y4yeOHbIii TO/I.

AnreOpa sBISETCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETo
oOpa3oBaHus: OHA 00ECIIEYMBACT U3yUEHHUE JIPYTUX AUCITUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO st
MPOJIOTIKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM XU3HU. PazBuTue y oOydaronmxcs
HAay4YHBIX TMPEJICTABICHUN O TPOUCXOXKIECHUU U CYIIHOCTU alredpandecKux
abcTpakiuii, cnoco0e OTpaKeHUsI MaTEMAaTUYECKON HAyKOM SIBJICHUI U MPOIIECCOB
B NPUPOJEC W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIUICHUS, HEOOXOIUMBIX JIJIS aJlalTallid B COBPEMEHHOM ITU(POBOM
oOmectBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUS HaOJII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYyeT KPUTHUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU [IEHCTBUSI M BBHIBOJHI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca alreOpsl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS OOyYarolIUXCsa: OHM MCIHOJIB3YIOT JICIYKTHUBHBIE U
WHIYKTUBHBIE PAcCyXKJeHUs, 0000IIeHNe U KOHKPETU3AIMIo, a0CTparupoBaHue u
ananoruto. OOydyeHme  anrebpe  mpeamoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOATENLHON JIESITEIIBHOCTA O0YYaroluXxcsi, TOITOMY CaMOCTOSTEIHLHOE
pelieHue 3aa4 SBISIETCs peau3aluen 1eaTeIbHOCTHOTO MPUHIIKIIA 00yYEeHUSI.

B crpykType mporpammbl y4eOHOro kypca «Auredpa» ajii OCHOBHOTO
o01mero o6pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIHHO-METOIUICCKIE



JuHUU: «Yucnaa u BRIUUCIECHUN», « ANTeOpandecKue BBIPAKCHUSNY, «YpaBHEHUS U
HEepaBeHCTBa», «DyHkuun». Kaxnmas w3 3THX CoOJepKaTeIbHO-METOIUYECKUX
JIMHUN pa3BUBAETCS HA MPOTSKEHUM TPEX JIET U3YYEHUS Kypca, B3aUMOJICHCTBYSI C
JIpYrUMU ero JuHusiMd. B Xxoje wu3ydeHus ydeOHOro kKypca oOydarouumcs
MPUXOAUTCS JOTHYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TMM B TporpamMmy y4eOHOTO Kypca «AJreOpa» BKIIOYCHBI
HEKOTOPBHIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiiax
MaTEMaTUYECKOro 00pa30oBaHUsl U CIIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAIOIIMMUCS
OCHOB  yHHMBEpPCAJIBHOIO  MareMmaTthyeckoro si3pika. ConepkaTelnbHONH |
CTPYKTYPHOM OCOOEHHOCTBIO y4yeOHOTO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapAKTED.

Conepxxanue muHUM «Yucna W BBIYUCICHUS» CIY>)KUT OCHOBOM IS
JaTbHEHIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBIIIICHUS, JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOpUTMaMHU, a
TaKke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsl IOBCEAHEBHOM
KU3HU. PazBuTHE MOHATHS O YUCJIE HA YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs
CBSI3aHO C PAIMOHAIBHBIMU W HMPPALUOHAIBHBIMU 4YHCIaMH, (HOPMUPOBAHHEM
MPEACTABICHUN O JACHCTBUTEIBHOM 4YHCIIE. 3aBEPUICHUE OCBOCHHUS YHCIOBOU
JUHUHA OTHECEHO K CpeTHEMY 0011ieMy 00pa30BaHHUIo.

Conepxanue JByX aireOpandecKux JUHUN — « AITeOpandecKue BIPAKCHUS
U «YpaBHEHUS M HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO y OOYHAIOUIUXCS
MaTEeMaTUYeCKOro arnmapara, HeOOXOAUMOTro IS PEelIeHUs 3a7a4 MaTEeMaTHKH,
CMEXKHBIX TMPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHbIX 3adady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
pallMOHANIbHBIX BhIpOKEHUHN. AnreOpa AeMOHCTpUPYET 3HAUCHUE MAaTEMAaTHKU Kak
S3bIKa JJI TOCTPOEHUS MAaTEMAaTHYECKUX MOJIeJeH, OMUCAHUS MPOIECCOB H
SBJICHMA peambHOTO Mupa. B 3agaum oOyueHuss ainreOpe BXOIIT TaKKe
JTanbHEIIee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE0O0XO0AUMOro, B
YaCTHOCTH, IS OCBOCHHMS Kypca HUH(OPMATHKW, U OBJaJCHUE HaBBIKAMU
JNEeTyKTUBHBIX paccykiaeHui. [IpeoOpasoBanre CUMBOJILHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOPAKEHUS, CHOCOOHOCTEHM K MaTeMaTUYECKOMY TBOPYECTBY.

Coneprkanve pyHKITMOHATBHO-TPAPUIECKON JTMHUY HAIEICHO Ha TOyYCHHE
OOyYarOMIMMUCS 3HAHUKA O (QYHKIMIX KaK BaKHEHUIIEH MaTeMaTHYECKOW MOJEIH
JUUISL OTIMCAHUs U UCCIIEIOBaHUsI PA3HOOOPA3HBIX MPOIECCOB U SIBICHUM B TIPUPOJIC
u obumiectBe. M3yueHue marepuana crnocoOCTBYET PA3BUTHUIO Yy OOYyYarolIUXCS
YMEHHUSI UCIIOJb30BaTh PA3JIMUHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATHUKHU —
CJIOBECHBIC, CUMBOJHMYECKHE, Tpaduueckwe, BHOCHUT BKJIaJ B (HopMUpOBaHHE
MPEACTABICHUMN O POJIM MATEMATHUKHU B PA3BUTUU LIMBUIIU3AIMU U KYJIbTYPBHI.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IJIaHy B 8 KJlacce U3ydaeTcst yueOHbIN Kypc «Anredpay,
KOTOPBI BKJIFOYAET CIEAYIOIINE OCHOBHBIE pa3ieibl coaepxkaHus: «Yucima u
BEIYHCIICHUS, «ANTeOpandecKue BRIPAKCHUN», « Y PaBHEHUS U HEPABESHCTBAY.

Ha uzydyenue yueOHOTO Kypca «Anrebpa» orBoautcsa 98 gacor (3 yaca B
HEJIETI0).



COJEPXAHUE OBYUYEHUA

Yuciaa 1 BBIYUCTCHUSA

KBagpatueiii kopenb #3 uncia. lloHsThe 00 UppanMOHAIBHOM YHUCIE.
JlecsaTuyabie TPUOIMIKEHUST WUPpAMOHATIBHBIX 4Yrces. CBoWcTBa apu(pMeTHIecKuX
KBaJIpaTHBIX KOPHEH M UX MPUMEHEHHE K TPEoOpPa30BaHUIO YUCIOBBIX BhIPAXKEHUN U
BBIYUCJIEHUAM. [{eiCTBUTEIbHBIC YUCIIA.

Crenenb ¢ nenpIM nokaszareneM U €€ cpoiicTBa. CTanaapTHas 3alUCh YUCIA.

AJire0OpanvecKue BbIPaKeHUsI

KBanparHseiil TpEXUIIeH, pa3ioKEHUE KBAAPATHOIO TPEXWICHA HA MHOKUTENU.

AnreOpandeckas JpoOb. OCHOBHOE CBOMCTBO anreOpandyeckod ApooOu.
CnoxxeHue, BbBIYUTAHUE, YMHOXEHHUE, JIeJICHHE aireOpandyeckux JApooOeil.
PanronanbHbie BRIpaXKEHUS U UX IPE0Opa3OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢hopmysia KOpHEW KBaapaTHOTO ypaBHeHus. Teopema
Buera. Pemienue ypaBHEHHM, CBOJAIIMXCA K JIMHEMHBIM W KBaJApaTHBIM.
[Ipocreiive qpoOHO-palMOHANBHBIC YPABHEHUSI.

['paduueckass uHTEpHpeTalvs ypaBHEHUN C JABYMSI NEPEMEHHBIMH M CHUCTEM
JUHEWHBIX YpPAaBHEHUW C JBYMS INepeMeHHbIMU. I[IpuMmepsl pemeHus cucrem
HEJIMHEWHBIX YPAaBHEHUU C IBYMS IEPEMEHHBIMU.

Petienre TekCTOBBIX 3a7a4 anreOpandecKuM CrocoOoM.

HucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OQHOM NMEPEMEHHOM.
PaBHOCUMNIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHON IEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YUYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOrpaMMbl yUeOHOT0 Kypca «Anredpay
XapaKTEPHU3YIOTCH:

1) naTrpuoTHyYecKoe BOCIUTAHME:

IPOSIBIEHUEM MHTEpEca K MPOILIOMY U HACTOSIEMY POCCUMCKON MaTEMAaTUKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOU
MaTeMaTUYECKOW IIKOJIbI, K MCIOJIb30BAaHUIO ATUX JOCTH)KEHUN B JAPYTUX HayKax U
MPUKIAAHBIX cdepax;

2) rpaxIaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEW TpaKJaHWHA U peau3ali €ro
MpaB, MPEACTABICHUEM O MATEMATHUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYp, SIBJIE€HUH, MPOLEAYp TPaKIAHCKOrOo oOHIecTBa (HampuMmep, BBIOOPHI,
OINpPOCHI), TOTOBHOCTBIO K OOCYXIEHHUIO JTHUECKUX NpoOJieM, CBSA3aHHBIX C
MPAKTUYECKUM TNPUMEHEHUEM JOCTHUKEHU HAyKW, OCO3HAHUEM BaXKHOCTHU
MOPaTbHO-3TUYECKUX MTPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyAoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTHMBHOE YyYacTHE€ B PEHICHUH NPAKTUUYECKUX 3ajad
MaTeMaTUYECKOW HAaMpaBJICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
oOpa3oBaHMsI Ha MPOTSHKEHUH BCEM KU3HU I YCHENHOW MpodecCHOHATbHON
NEATeIbHOCTY W Pa3BUTHEM HEOOXOAUMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHIWBUAYAJTILHOW TPAeKTOPUU OOpa30BaHMS M >KU3HECHHBIX TUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K  OMOILMOHAIBHOMY M 3CTETHMYECKOMY  BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlau, pEIICHUH, pacCyXJCHUH, YMEHUIO BUJIETh
MaTeMaTU4YeCcKre 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTalMel B JICITEIBHOCTA Ha COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPA3BUTHS YEJIOBEKA, MPUPOJbI U
oOlecTBa, MOHMMAHMEM MAaTEMaTUYeCKOM HAayKH Kak cdepbl YenoBeuecKou
NEATEIIbHOCTH, J3TaloB €€ pPa3BUTUS M 3HAYMMOCTH Uil Pa3BUTHS LIMBUIIU3ALNH,
OBJIAJICHUEM S3bIKOM MATE€MAaTUKH M MATEMAaTHYECKOM KYJIbTypOWl Kak CpEICTBOM



NO3HaHWSI MMpA, OBJAJACHUEM IPOCTEHIIMMHM HAaBBIKAMU HCCIIEIOBATEIbCKON
NEeSATENbHOCTH;

6) ¢usnueckoe BocnuTaHHMe, (POPMHPOBaAHHE KYJIbTYPblI 3A0POBbSI U
IMOLMOHAJIBLHOIO 0JIArONMOTyYHs:

TOTOBHOCTBIO TPUMEHSATh MAaTE€MaTU4YECKHE 3HAaHUS B HMHTEpEcax CBOETO
3I0pOBbsl,  BEAEHHS  3J0pOBOro  obOpa3a  KM3HM  (3I0pPOBOE  IUTAHUE,
cOamaHCHUPOBAHHBIA PEXUM 3aHATHM U  OTAbIXa, perysipHas ¢uznyeckKas
AKTUBHOCTb), C(OOPMUPOBAHHOCTHIO HaBbIKa pe(ICKCHH, PU3HAHUEM CBOETO IpaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4eJoBeKa;

7) 3ko/10TMYECKOEe BOCTIMTAHME:

OpUEHTAallMell Ha MPUMEHEHHE MAaTeMaTUYEeCKUX 3HAHUW U1 PEIIeHHs 3a71ad B
00JIaCTH COXPAHHOCTH OKPYXAIOLIEH Cpebl, INTAHUPOBAHUS MTOCTYIKOB U OLEHKH MX
BO3MOXKHBIX TIOCIEACTBUM MJII OKpY)KaloIleld cpeabl, OCO3HAaHHEM TIJI00aJIbHOTO
XapakTepa 3KOJOTHYECKHUX MpoOJIeM U IyTel UX pelIeHus;

8) apanTanmus K M3MEHSIIOIMMCH YCJIOBHUSIM COLMAJIBHOM W NPHPOJHOM
cpeabl:

TFOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHSX HEONPENEIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTU 4€pe3 MPAKTHYECKYIO ACSATENBHOCTb, B TOM YHCIIE
YMEHHE YUUThCS Y APYTHX JIOJEH, MPpUoOpeTaTh B COBMECTHOM JESTEIbHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONBbITA IPYTHUX;

HEOOXOAMMOCThIO B  (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMyIupoBaTh UAEH, MOHATHUS, TUNIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  JAePUUUTHI  COOCTBEHHBIX  3HAHUM WU
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIUI0, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOUMH KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIe
pelieHuss W JAeWCTBUSA, (OPMYJIUPOBATH U OLEHWBATh PUCKU M TOCIEACTBHUI,
(hopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA

ba3oBble Jilornueckue JaeiicTBUA:

e BBIBJSATH M XapaKTEPU30BaTh CYIIECCTBEHHbIC NMPU3HAKKM MAaTEMaTHUYECKHUX
O00OBEKTOB, TIOHATHI, OTHOIICHUN MEXIY MOHITHAMHU, (HOPMYyITUpPOBaAThH
ONpeAeyCHUs]  NMOHATHUM,  yCTAHABIMBATh  CYILIECTBEHHBIM  IPHU3HAK
KiaccupuKalyu, OCHOBaHUSA JUIi OOOOIIEHUS W CpPaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO AHAIN3A;



BOCHIPUHUMATh,  (GOPMYIMpPOBaTb U  NpPeoOpa3oOBbIBATH  CYXKIACHUS:
YTBEpAUTENbHbIE U OTpULATENbHbIE, €IWHUYHbIC, YacTHbIE U 0OIIue,
YCIIOBHBIE;

BBISIBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MMPOTUBOPEUUS
B (aKTax, JIaHHbIX, HAOMIOJCHUSIX U YTBEPXKACHUSIX, NpEAaraTtb KpUTEpUU
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUN;

JeNlaTh BBIBOJIBI C HCIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUM, yMO3AaKIIOUEHUH TI0 aHAJIOTHUH;

pa30OupaTh JOKa3aTeIbcTBA MATEMATHUYECKUX YTBEpPKICHUM (NIPSMbIE U OT
IPOTHUBHOIO), MPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE J0Ka3aTeIbCTBA
MaTeMaTHUeCKuX (aKTOB, BBICTpaWBaTh apPTyMEHTAIMIO, TPUBOAWTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpPATh Hambojee NOAXOAMMNA € YYETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/bCKHe AeiiCTBUS.

HCITOJIB30BaTh BOIPOCHI KaK HCCIIENOBATEIBCKHN HHCTPYMEHT ITO3HAHUA,
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEUHe, MpodiIeMy,
CaMOCTOSTENIbHO yCTaHABJIMBATH HCKOMOE U JaHHOe, (QOpMUPOBAThH
TUIIOTE3y, apTYMEHTHPOBAThH CBOIO TIO3UIINIO0, MHCHHE,

MPOBOJIUTH TI0O CaMOCTOSITEIBHO COCTABJIICHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE MCCIEAOBAHNE MO YCTAaHOBICHUIO OCOOCHHOCTEMH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOMH;
CaMOCTOSTENbHO (POpPMYIHpPOBaTH OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaM
MpPOBEAEHHOTO HAOIOIEHUS, MCCIENIOBaHUs, OILEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTATOB, BEIBOJAOB U 0000IIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoIecca, a TaKKe BBIIBUTAThH
MIPEANOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBJISITh  HEJIOCTATOYHOCTh W M30BITOYHOCTh HH(OpManuu, JdaHHBIX,
HEOOXOIUMBIX JJIsl PEIICHMS 3a]a4H;

BbIOMpaTh, AaHAJIM3UPOBATh, CHCTEMATU3UPOBATh M HUHTEPIPETUPOBATDH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHUS;

BbIOMpaTh (GopMy MpeiacTaBieHus MHPOpPMAMM W WLIIOCTPUPOBATh
pemiaemMble 3aJaud  CXEMaMH, JAMarpaMMaMy, WHOW Trpa@ukod U HX
KOMOHWHAIUSIMU,

OLICHMBATh HAJAE&KHOCTh HMHPOPMAIMM IO KPUTEPUAM, MPEITIOKEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:



BOCIIPUHUMATh U (DOPMYIUPOBATH CY>KJEHUSI B COOTBETCTBUU C YCIOBHUIMU U
1esIMU OOIIEHNs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS MO XOJy pEIICHUS
3a/1a4yu, KOMMEHTHUPOBATh MOJyYeHHBIN PE3yJIbTaT;

B X07€ 00CYXAeHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMON TEMBI,
npoOJieMbl, peniaeMoi 3a/laud, BbICKA3bIBaTh UJEH, HAIICJICHHBIC HA MOUCK
pElIEHUs, COTIOCTABIATh CBOU CYXXICHUS C CYXKJICHHUSIMU JIPYTUX YYACTHUKOB
nuanora, OOHapy»XWBaTh pPA3IUYUE M CXOJCTBO MO3UIIMI, B KOPPEKTHOMH
dbopme GpopMyIHpoBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

MPEICTaBIATh PE3yIbTaThl PEUICHUS 33JlauM, SKCIIEPUMEHTA, UCCIEOBaHUS,
MPOEKTA, CAMOCTOATENILHO BHIOMPATh (hOpMAT BBHICTYIUICHHUS C YYETOM 3a7a4
Mpe3eHTAIMU U OCOOCHHOCTEHN ayIUTOPUY;

MOHUMAaTh U MCIOJIb30BaTh MPEUMYINECTBA KOMAHIHON U WHIAMBUIYaTbHON
paboThI IPU PEIICHUH YYEOHBIX MATEMAaTHUYECKUX 3a]1aY;

NPUHUMATh 11€Jb COBMECTHOM JESTENbHOCTH, IJIAHUPOBATh OPTaHU3AIMIO
COBMECTHOM paboOThl, pacnmpeacysiTh BUIbI pabOT, J0rOBapUBATHCS,
00Cy>XIaTh MpOLEeCC U Pe3yabTaT padOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpynmoBbIX ¢opmax paboTel (0OCyxkaeHUs, OOMEeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHINOIHATH CBOIO YacTh PabOTHI U
KOOPAWHUPOBATH CBOU JIEUCTBUSA C JPYTUMH WICHAMU KOMAaHJbl, OIICHUBATh
KaueCTBO CBOEro BKJIaJa B OOMMA MPOAYKT MO  KPUTEPUSM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIC YHUBEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, AJITOPUTM pElIeHus 3agadu (Uiau ero
4acTh), BBIOMpATh CHOCOO peIieHHusS ¢ y4ETOM HMMEIOIIMXCS PEeCypcoB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M  KOPPEKTUPOBATh
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTE/JIEKT:

BJIAJIETh CIIOCOOaMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLecca U pe3yibTara
pelIeHns MaTEMAaTUIECKOM 3a1auu;

HpEIBUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTh IIPU PELICHUU 3a]1a4H,
BHOCUTh KOPPEKTUBBI B JI€ATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa AEATECIIBHOCTU IOCTABICHHON LIEIU U
YCIIOBHSIM, OOBSCHATH MNPUUYUHBI JOCTHXKEHHSI WIM HEIOCTHXKEHMS IIEJIH,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.



HHPEAMETHBIE PE3YJIBTATDBI

K koniy oOydenuss B 8kjacce oOydaromuiicss TMOJYyYHUT CIEAYIOIINE
IIPEIAMETHBIE PE3YJIbTATHI:

Yucina 1 BIYMCICHUS

Hcnonb30BaTh HaydalbHBIE MPEICTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
yucen JJIsi CPaBHEHUSI, OKPYTJICHUS] U BBIYMCICHUM, U300pakaTh JACHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpuMeHATh TOHSATHE AapUPMETUYECKOTO KBAJPATHOTO KOPHS, HAaXOJUTh
KBaJpaTHBIE KOPHH, HCIIOJNB3Yys] MPU HEOOXOAMMOCTH KaJbKYJSTOP, BBITOJHATH
peoOpa3oBaHusl BBIPAKECHUH, COJEpXKAIIUX KBAaJApPATHbIE KOPHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonb3oBarh 3amucu OOJIBIIMX W MAaJIbIX YHUCEN C TOMOIIBIO JIECSITHYHBIX
npoOeii u crerneHeit yucna 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpumeHSITP TNOHATHE CTENEHW C  LEIbIM  [OKAa3aTelIeM, BBINOJHITh
npeoOpa30BaHUs BhIPAKEHUH, COJEPIKAIIUX CTETICHH C LIEJIBIM MOKa3aTesIeM.

BhINONMHATE TOXECTBEHHBIE MPEoOpa3oBaHus PAllMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE ITPaBWJI JEHCTBUI HAJ] MHOTOYIECHAMHU U aJITeOpandecKUMM APOOSIMH.

PackiiaapiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEH.

[IpumeHsTh MpeoOpa3zoBaHus BhIPAXKEHUN IS PEIICHUS Pa3IMYHbIX 3a7ad U3
MAaTEMATUKH, CMEKHBIX [IPEIMETOB, U3 PEATTLHOU MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHBIC, KBaJpaTHbIE YPABHECHUS W pPalHUOHAIbHBIC YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUN C IByMs IEPEMECHHBIMU.

[IpoBOAMTE TPOCTEUIINE HMCCIECIOBAaHUS YPABHEHHU M CUCTEM YpPAaBHECHUH, B
TOM YHCJI€ C MPUMEHEHHEM TpaduuecKux npejacTaBieHuil (ycTaHaBIMBaTh, UMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHUI PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTs OT cloBecHOW (HOPMYIMPOBKU 3adauu K e€ airedpandeckon
MOJIEIM C TOMOIILIO COCTaBJICHUS YPABHEHHUSI WM CHCTEMbl YPaBHEHHU,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4y MOJIYYECHHBIN pPEe3ysIbTar.

[IprmMeHsITh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsi CPABHEHMS, OLICHKH, PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CHUCTEMBI, IaBaTh IPaPUUECKYIO
WJUTIOCTPALIMEO MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.



TEMATHYECKOE IINTAHUPOBAHHUE

Kosmm4yecTBo yacos JJIEKTPOHHBIE
HaumeHoBaHue pa3nesioB U TeM
Ne /i KonTpoJibHbIE (uucposbre)
NMPOrpaMMabl Bcero
padoThI o0pa3oBaTesIbHbIE
pecypchbl
1 [ToBTOpeHue. 9 5
5 Uucna u Beruncinenus. KBagpatHeie 18 5 bubmuotexa [JOK
KOPHH. https://m.edsoo.ru/7f417af8
3 Yucna u BeruuciieHus. CTEEeHb ¢ LEIbIM 7 bubmoreka [IOK
MI0KA3aTEeNIEM. https://m.edsoo.ru/7f417af8
4 AnreOpanvecKkue BhIPaKCHHUS. 9 5 bubmoreka [JOK
KBanparHbiii TpEXUIICH. https://m.edsoo.ru/7f417af8
5 AnreOpanyeckre BbIpaKCHHUS. 13 bubnuoteka [JOK
Anrebpanyeckas ApoOb. https://m.edsoo.ru/7f417af8
YpaBHeHnus u HepaBeHCTBA. KBagpaTHbie bubmoreka [JOK
6 17 2
ypaBHEHUSI. https://m.edsoo.ru/7f417af8
7 VYpaBHeHUs 1 HepaBeHCTBA. CUCTEMBI 15 5 bubmoreka [JOK
ypaBHECHHH. https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
I1 0600 : 10 2
8 OBTOPEHHE I ODOBIICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB 11O 08 12
[TPOITPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

IHOYPOYHOE INTAHUPOBAHHUE

KoauyecTBO yacoB

ara DJIeKTPOHHbIE U (POBbIE
Ne n/m Tema ypoka KonTpoabHbie A P mdp
Bcero H3y4yeHust o0pa3oBaTe/ibHbIE pecypchl
padoThI
I uemeepmp
Pa3nen 1. [loBTOpeHnue.
3 2.09.
1-3 Anre0pandecKue BRIPaKESHHSL. 2.09.
5.09.
2 9.09.
4-5 Y
paBHEHUS 9.09.
6 Koopnunats! u rpaduku. OyHkuum. 1 12.00.
16.09.
7-8 Bxonsmias koHTponbHas paborTa. 2 2 16.09.
9 Pabora Hajg onmmOkamu. 1 19.09.
Uroro o pazaeny 9 2
Paznen 2. Yucaa u Berunciaenusi. Ksagparnbie KopHu.
. 2 23.09. bubmmoreka [IOK
10-11 K .
0 BAIPATHEIH KOPEHD 13 HHETA 23.09. https://m.eds00.ru/7f42d452
1 26.09. Bbubimoreka [IOK
12 [MonsiTHE 00 MppaIMOHAILHOM YHUCIIE. https://m.edsoo.ru/7f42eaaa
13-14 JlecsiTuuHble TPUOIMKSHNS UPPaIlMOHATBHBIX 2 30.09. bubmuoreka [IOK
YHCeL. 30.09. https://m.edsoo0.ru/7f42d452
N 1 3.10. bubmuoreka [IOK
1 .
> JleHCTBHTENEHEIC HHCTa https://m.edsoo.ru/7f42d452
16-17 CpaBHeHME IEUCTBUTEIBHBIX YHCEIL. 2 7.10. bubnmnoreka [HOK
7.10. https://m.edsoo.ru/7f42d452



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d452

18 ApudMeTHIEeCKHIi KBaAPATHLINA KOPEHb 1 10.10. bubmmorexa LIOK
P P pEHE- https://m.edsoo.ru/7f42d452
2 14.10. bubnunoreka LJOK
19-2 2=q.
9-20 ¥PaBHeHIe Biifa x* = a 14.10. https://m.edsoo0.ru/7f42d452
21 CaoiicTBa apu()METHYECKMX KBAJAPATHBIX KOPHEH 1 1r.10. bubmrorexa LOK
P AP pret. https://m.eds00.ru/7f42d862
21.10.
22-23 KoutponbHas pabora 3a | yeTBepTh. 2 0
21.10.
24 Pabota Hax ommbOkammu. 1 24.10.
1T yemeepmo
. 7.11.
[IpeoOpazoBaHue YUCIOBBIX BRIPAKEHUH, bubamnoreka [HOK
25-27 3 11.11.
COZIepIKaIIMX KBaJAPAaTHBIC KOPHH. 1111 https://m.edsoo.ru/7f42dd26
Hroro no pazneny 18
Paznen 3. Unciaa u BpruuciaeHus. CTeneHb ¢ MeJIbIM MOKa3aTeeM.
28 CreleHsb ¢ 1EIBIM [TOKa3aTeeM 1 14.11. bubmrorexa LIOK
Hel HEM: https://m.edsoo.ru/7f4354a4
CrannmapTHas 3aIuch yucia. Pa3mepsl 00bEKTOB
29-30 OKpY’KaroIero Mupa (0T 3JIeMEHTaPHBIX YaCTHUIL 10 5 18.11. bubanoreka [HOK
KOCMHYECKHUX 00BEKTOB), JUTUTEIBHOCTH MIPOIIECCOB 18.11. https://m.edsoo.ru/7f436098
B OKPYKaoILEM MHpE.
21.11.
25.11. bu6nmoreka IJOK
1-34 7 4
31-3 CBOIICTBaA CTENEHH C IEJIBIM [TOKa3aTelIeM 28.11. https://m.edsoo.ru/7f435648
28.11.
Hroro no pazaeny 7
Paznen 4. Anredpandeckue BbipaxeHusi. KBagpaTHbiii TpéxuJieH.
2.12. bu6mmoreka IJOK
35-37 K i Tpé . 3
BAAIPATHEII TpEXtIcH 2.12. https://m.edsoo.ru/7f42ec80



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f42ec80

5.12.
N 9.12.
Paznoxenune kBampaTHOro TpEXUIeHa HA bubmoreka [{OK
38-40 3 9.12.
MHOYHUTEJIH. https://m.edsoo.ru/7f42fd38
12.12.
16.12.
41-42 KoutponbHas pabora 3a |l uerBepTh 2
16.12.
43 Paborta Hax ommbOkamu. 1 19.12.
Hroro no pazneny 9
Pa3nen 5. Anredpandeckue BbIpakeHusi. Ajdreopaudeckas 1podb.
23.12. butnuorexa LIOK
44-4 . 2
> Adrebpantiecicas 1pode 23.12. https://m.eds00.ru/7f430382
46 HonycTuMele 3HaUeHUs IEPEMEHHBIX, BXOASAIIUX B 1 26.12 bubamnoreka [HOK
anreOpanyecKre BHIPaKEHHUS. o https://m.edso00.ru/7f430382
1 uemeepmeo
47 OCHOBHOE CBOMCTBO ajre0pandeckoi qpoou 1 9.0L. bubmiorexa LOK
P APODIL https://m.eds00.ru/7f4308e6
13.01. butmmoreka [IOK
48-4 i 2
8-49 Coxpauene apobeit 13.01. https://m.edsoo.ru/7f430a8a
16.01.
50-53 CrnoxeHue, BRIYUTaHIE, YMHOKECHUE U JICTICHNE 4 20.01. bubnuotexa [JOK
anredpanveckux Ipoodeii. 20.01. https://m.edsoo.ru/7f43128c
23.01.
. 27.01.
[IpeoOpazoBaHue BEIpaKEHUH, COMEPIKAIIIIX bubnmnoreka [HOK
54-56 3 27.01.
anredpandeckue apoou. 30.01 https://m.edso0.ru/7f43259c
Hroro no pazneny 13
Pa3nen 6. YpaBHenus u HepaBeHcTBa. KBagpaTHble ypaBHeHusl.
3.02. butmmoreka [IOK
57-58 Keazparioe ypasierie. 2 3.02. https://m.edsoo.ru/7f42eela



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f42ee1a

butmuoreka [IOK
59 HenonHoe kBagpaTHOE ypaBHEHHE. 1 6.02. https://m.edsoo.ru/7f42eela
10.02.
. butmuoreka [IOK
60-62 dopmyna KOpHEH KBaIpaTHOTO YpaBHEHHUSI. 3 10.02. https://m.eds00.ru/7f42f158
13.02.
17.02. butmuoreka [IOK
63-64 Teopewma Biteta. 2 17.02. https://m.edsoo.ru/7f42fef0
65 PemieHre ypaBHEHHIA, CBOISIINXCS K KBAJAPATHBIM 1 20.02. bubmorexa LIOK
P > CRO AP ) https://m.edso0o.ru/7f43c542
66-68 [Mpocreiimme qpoOHO-paIOHATEHBIE YPABHEHUS 3 2376032. bubmorexa LIOK
P AP pat P ' 3' 03' https://m.edsoo.ru/7f4328c6
69-70 Pemenue TeKCTOBBIX 33124 € ITOMOIIBIO 9 6.03. bubnmoreka IJOK
KBa/IPaTHBIX YpaBHCHHIA. 13.03. https://m.edsoo.ru/7f42f75c
17.03.
71-72 KonTponbHas padora 3a |1l geTBepTs. 2 03
17.03.
73 PaGora Haji OlMOKaMHu. 1 20.03.
Hroro no pazneny 17
1V uemeepmo
Paznen 7. YpaBHenus u HepaBeHcTBa. CucTeMbl ypaBHEHHMIA.
e | e e [ B etk
P > [IPHMEPRL P P Hel o https://m.edsoo.ru/7f43d6d6
YHUCax. 3.04.
. . 7.04.
Pewenne cucrem IByX JIMHEWHBIX YPABHEHUH C bu6mmotexa [IOK
77-79 3 7.04.
JIBYMSI IEPEMEHHBIMH. 10.04 https://m.edsoo.ru/7f43d6d6
. 14.04.
[Ipumepsl pemieHus: CUCTEM HETMHEWHBIX Bbu6immoreka [IOK
80-82 . 3 14.04.
ypaBHEHHH C JIByMsl IEPEMEHHBIMH. 17.04 https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
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I'paduueckas naTEpIpETALUs YpAaBHEHUS C ABYMS

bubmmoreka [JOK

83 MIEPEMEHHBIMH U CHCTEM JINHEHHBIX YPaBHEHUH C 1 21.04. https://m.edsoo.ru/7£43d6d6
IBYMS TIEPEMEHHBIMHU.
84-85 Pelrenre TEKCTOBBIX 3a/1a4 C IIOMOIIBIO CUCTEM 5 21.04. bubmmorexa [JOK
ypaBHEHUH. 24.04. https://m.edsoo.ru/7f43d6d6
86.87 Konrponbnas padota o ;reMaM Cucremsl 5 5 28.04.
ypaBHEeHHUE". 28.04.
88 Pabora Hax ommbOkamu. 1 5.05.
Hroro no pazneny 15 2
Paznen 8. [loBTOpenue u 060011eHAE.
[ToBTOpEHE OCHOBHBIX TIOHATHIA U METOOB KYPCOB 5.05.
89-90 . 2
8 kmacca, 00001IIeHrEe 3HAHUI. 8.05.
12.05.
91-92 Hrorosas KoHTpOIBbHAS padoTa. 2 2 05
12.05.
93 Pabora Hajg onmmOkamu. 1 15.05.
19.05.
[ToBTOpEHKHE OCHOBHBIX MOHATHI U METO/IOB KypCOB 19.05.
94-08 e o IR YR 5 22.05.
JaccoB, 0000IeHIE 3HAHHH. 26.05.
26.05.
Hroro mo pazneny 10 2
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 98 12



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
» Anre6pa, 7 kinacc/ MaxkapsrueB FO.H., Munarok H.I'., Hemkos K.U. u npyrue,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» Anrebpa, 7 kinacc/ MaxkapsiueB FO.H., Munmiok H.I'., HemkoB K.U. u apyrue;
non peaakuuen TemsikoBckoro C.A., AkiinoHepHoe o01ectBo «M31aTenbcTBo
«IIpocBemenue»

» AnreOpa, 8 kiacc/ MakapsiueB FO.H., Munatok H.I'., HemikoB K.U. u npyrue;
nof penakuuen TenskoBckoro C.A., AkinoHepHoe o01iecTBo «M3aaTeancTBoO
«IIpocBemenue»

» Anrebpa, 8 kimacc/ MakapsiueB FO.H., Munmiok H.I'., Hemkos K.U. u npyrue,
AxrmonepHoe obmiectBo «M3aarenberBo «lIpocBemenner

» Anre6pa, 9 knacc/ Makapsrues FO.H., Munnrok H.I'., Hemkor K.U. u npyrue;
nox peaakuuen TemsikoBckoro C.A., AkiinoHepHoe o01iecTBo «M3naTenbcTBo

«IIpocseieHue»



METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



le/IMepHaﬂ TEMAaTHYIECKAsI U TCPMUHOJIOTHYECKAA JICKCHKA

Ilpumepnuwie cnosa u cnogocouemanusn

AnreOpandeckue ApoOH, BEPOSTHOCTh CIYYalHOTO COOBITHS, BHIHECEHUE
oOILIEero MHOXUTENS 3a CKOOKH, 3aJadya O HaXOXKIEHUU CTOPOHBI KBajpara,
MppalMOHANIbHBIC YHCIIA, KBAaIpAaTHbIE KOPHHU, KyOWYECKUN KOpEHb, OCHOBHOE
CBOMCTBO JIpoOH, IpeoOpa3oBaHUE BBIPAKEHUH, pa3sioKEHNE MHOTOWJIECHOB Ha
MHOKUTEJIH, PA3JI0KEHUE HA MHOXKUTEIW C TPUMEHEHUEM HECKOJIbKUX
CIOCOOOB, pELICHUE YPABHEHMHM C IOMOIIbIO Pa3JIOKEHUS Ha MHOMXKHUTEIH,
CBOMCTBa CTENEHH C LEJIbIM IOKAa3aTelieM, CIIy4ailHble COOBITHS, CIOXEHUE
(BpIuMTaHKE) anredpandeckux aApo0ei, crnocod rpynirupoBKU, CTENEHD C LEIbIM
nokaszarenieMm, Teopema Iludaropa, ymHOXKEeHUE (JI€JIEHHE) alreOpandyecKux
npobel, hopMyJibl pa3HOCTH U CyMMbI KyOOB, (popMyJia pa3HOCTH KBaJpaToB,
4acTOTa U BEPOSITHOCTh, YACTOTA CIIy4aliHOTO COOBITHS.

Ilpumepnuie gppaso

MBI 3anucany pacnpeenuTeIbHOE CBOMCTBO YMHOKEHHUS B TOM BHJIE, KaK
OHO TMPUMEHSIETCS [JIsl BBIHECEHHsI OOIIEro MHOXHTENs 3a CKOOKu. S
npountai(a) GopMyny Tak: cymma KyOOB JBYX 4YKCENl paBHA MPOU3BEACHUIO
CYMMBI 3TUX YHCEJ U HETMIOJHOTO KBapaTa UX Pa3HOCTH.

A1 Ha30BY IPUEMBL, ITPH TOMOIIY KOTOPBIX MHOTOYJIEH MOKHO Pa3JIOKHUTh

Ha MHOKHTEJIN.

Pa3noxenne Ha MHOKHUTENU — 3TO OCHOBHA 3a/1a4a TEOPUHA MHOTOUYJIEHOB.

Ilpumepnoie 661600061

CyiiecTByeT UENbId paa NPpUEMOB [JIA PA3JI0KEHUS MHOTOYJICHOB Ha
MHOXUTeId. OAUMH U3 TaKUX MPUEMOB — BBIHECCHHE OOIIEr0 MHOXKHUTEISA 3a
CKOOKH. DTO mpeoOpa3oBaHUE BBIMOJIHSACTCS HAa OCHOBE PACHPEICIUTEIBHOTO
CBOMCTBA — KaK M YMHOXKEHME€ MHOrowieHa Ha oaHowIieH. Ho B ciyuae
BBIHECCHHMS 32 CKOOKH 3TO CBOMCTBO NMPUMEHSIETCS CIIpaBa HaJICBO.

MbI paccMOTpenu pa3Hble NPUEMBI, MPU MOMOIIA KOTOPHIX MHOTOYJIEH
MOYHO Pa3JIOKUTh HA MHOXKHUTEJIM: BRIHECEHUE OOIIEr0 MHOXKHUTENS 32 CKOOKH,
Croco0 TPYIIUPOBKHU, MpUMEHEHUE (OpMYJ COKpalIEHHOTO YMHOXeHus. B
CIOXHBIX CJIy4dasXx HaJI0 MNPUMEHATh HECKOJbKO mpuémoB. He cymectByer
oOIuX MPaBUJI NIl YCTAHOBJIEHUSI TOTO, KAKME CIOCOOBI U B KAKOM TOPSJIKE
HAaJ0 TPHUMEHATh. Takke HE BCEraa MOXHO pPAa3lOKUTh MHOTOYIECH Ha
MHOXUTENU. HO €CTh HEKOTOpBIE PEKOMEHAAIMU, KOTOPbIE HAI0 YYUTHIBATH.



Ecnu MoXHO BBIHECTH 32 CKOOKHM OOITUH MHOXKHUTENb, TO 3TO HYXXHO CJEJNaTh.
Hano mocMoTpeTs, MOKHO JI BOCIOJIB30BaThCS KakoW-HUOYb Gopmymoii: 1)
€CJIM UMEETCSl BYYJIEH, TO HAJ0 MPOBEPUTH, MOKHO JIM MPUMEHUTH (HOPMYILy
pa3HOCTH (CyMMBI) KyOOB, 2) €CliM €CTh TPEXWIEH, TO HaJ0 MPOBEPUTH, MOKHO
JIM CBEPHYThH €r0 B KBaJpatT ABywIeHa. Eciu He ynaércs nNpuMEHUTh GOpMYyJIbl
COKpAIEHHOIO0 YMHOXEHHs, TO HaJ0 MONpoOOBaTh MCIOJIb30BaTh CIIOCOO
rpynnupoBku. Korja pasnokeHne Ha MHOXKHUTENH 3aBEPLIECHO, HAJ0 MPOBEPUTH
MOJIYYEHHBIH PE3ybTaT C IOMOIIBIO YMHOKEHHUS.



