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IlnanupyeMsble pe3yJibTaThl OCBOCHHS Y4eOHOI0 MpeMeTa
«MaremaTuKka: ajredpa U Ha4aJia MATEMaTHYECKOr0 aHAJIN3a, FreoMeTPHus»
JInyHOCTHBIE pe3yJIbTAThI
- TOTOBHOCTH 00YYaIOMIMXCS K KOHCTPYKTHBHOMY YYaCTHIO B IPUHITUN PELICHUH, 3aTParuBaloINX UX
npaBa M MHTEPEChl, B TOM YHCIE€ B pPAa3IWYHBIX (popMax OOIIECTBEHHON CcaMOOpraHW3aIH,
CaMOYTIpaBJIeHUs, OOIIECTBEHHO 3HAYUMOM JIeATEITbHOCTH;
- TOTOBHOCTh U CIIOCOOHOCTH K 0OPa30BaHUIO, B TOM YHCIIE CAaMOOOpPa30BaHUIO, HA TIPOTSHKCHUH BCEi
KU3HU, CO3HATEIILHOC OTHONICHWE K HEMPEPhIBHOMY OOpa30BaHHWIO KaK YCIOBUIO YCIICITHOM
npodeccHoOHAIBEHOM 1 00IIECTBEHHOU JCSITEIILHOCTH;
- TOTOBHOCTHh OOy4arOImuXcs K TPYIOBOW NpOQecCHOHATBHON NEATETBHOCTH KaK K BO3MOXKHOCTH
ydacTtuda B pCIICHUH JINYHBIX, O6III€CTB€HHI)IX, rocyaapCTrBCHHBIX, O6HICH3,III/IOH3JII)HI>IX HpO6JIeM;
- NOTpeOHOCTb TPYAMUTHCS, YBOXKEHHE K TPyAy U JIOJIM TpPyAa, TPYAOBBIM JOCTH)KEHUSM,
T0OpPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIICHWE K Pa3HBIM BHJIAM TPYAOBOU
NEeSITEIILHOCTH;
- TOTOBHOCTbH K C&MOO6CHy>KI/IBaHI/II-O, BKJIFOYas 06yqu1/Ie U BBITIOJTHECHUEC JOMAITHUX 00s13aHHOCTE.
MeTanpeaMeTHbIe Pe3yabTAThI
— CaMOCTOSITEJIBHO OTPECIATh IIeNH, 3aJaBaTh NapaMeTPbl W KPUTEPHH, IO KOTOPBIM MOYXHO
OTIPEJICITUTh, YTO IIEJIh JJOCTUTHYTA;
— OICHUBATH PECYPCHI, B TOM YHCJIC BPEMA U APYIruc HEMATCPUAIIBHBIC PECYPCHI, HeO6XO)II/IMBIe JUTSA
JOCTUXKXCHUSA IOCTaBJIEHHOU e,
— BBI6I/IpaTI) OyTb AJOCTWIXXCHHA LCIH, INIAHUPOBATH PCIICHUC IMOCTABJIICHHBLIX 3aaa4, ONTUMH3UPYS
MaTCpHAJIbHBIC © HCMATCPHUAJIbHBIC 3aTPAaThI;
— OpraHu30BBIBaTh d(PPEKTUBHBIA MOUCK PECypCOB, HEOOXOMUMBIX IS JOCTHIXKCHHS TOCTABICHHON
eI,
— COTIOCTABJIATH TOJTYYEHHBIN Pe3yabTaT JACITEIBHOCTH C TIOCTABICHHON 3apaHee MEebIo.
— WCKAaTh M HaxXOJWUTh OOOOIIEHHBIE CIIOCOOBI pEIIeHUs 3a1a4, B TOM 4YHUCIE, OCYIIECTBISATH
pa3BepHYThIM WHGOPMAIMOHHBIA TMOWUCK H CTaBUTh Ha €ro OCHOBE HOBBIE (yuyeOHBIE |
MTO3HABATEIHHBIC) 33/1a4H;
— KPUTHYECKU OLICHWBATh W HHTEPIPETUPOBATh MHPOPMALUIO C PAa3HBIX TO3WIUI, PAaClO3HABATH U
(bUKCHPOBATh MPOTHUBOPEYHS B MH(POPMAIIMOHHBIX UCTOYHUKAX;
— BBIXOJUTh 3a paMKd y4eOHOTO TIpeAMeTa W OCYIIECTBIIATH IICJICHAINPABICHHBIA TOUCK
BO3MO>KHOCTEH JUISI HIMPOKOTO IEPEHOCA CPEJCTB U CIIOCOOOB JICHCTBUS;
— BBICTPAWBATh WHAWBUIYAJIBHYIO O0pa30BaTCIbHYIO TPACKTOPUIO, YYHUTHIBAS OTPAHUYCHUS CO
CTOPOHBI APYTHX YYaCTHUKOB M PECYPCHBIC OTPaHHUYCHHS,;
— MCHSATH M yJIEPKUBATh Pa3HbIC MO3UINH B IO3HABATEIILHOM JESITEIbHOCTH.
— KOOPJIMHUPOBATH U BBITIOJHSTH PabOTy B YCIOBHSAX PEAbHOTO, BUPTYaIbHOTO U KOMOWHUPOBAHHOTO
B3aMMO/ICHCTBUS;
— pa3BepHYTO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PCHHUSI C HCIIOJIb30BAaHHEM aJCKBAaTHBIX
(YCTHBIX ¥ IUCbMEHHBIX) SI3IKOBBIX CPEJICTB.

IIpeamMeTHbIe pe3yabTaThI
BbInycKHMK Hay4YuTCsi:
Ypasnenusn u nepasencmea

— CB0OOJHO omepupoBaTh MOHATHSAMU: ypaBHEHUE, HEPABEHCTBO, PAaBHOCWIIbHBIE YpAaBHEHUS U
HEpaBEHCTBA, YpaBHEHUE, SBJISIONIEECS CIEICTBUEM JPYroro ypaBHEHMs, YpaBHEHMs, PaBHOCHIIbHbBIE
Ha MHO>KECTBE, PaBHOCHJIbHbIE IPe0Opa30BaHMsl ypaBHEHHIA;

— pewmaTh pa3Hble BHJIbl YpaBHEHMH M HEPABEHCTB M HMX CHUCTEM, B TOM YHCIE HEKOTOpbIE
ypaBHeHus 3-i 1 4-i1 cTenenel, IpoOHO-pallMOHATIbHbBIE U UPPALMOHAJIBHBIE,

— OBJAJETh OCHOBHBIMHM THIIAMHU [OKa3aTeNbHBIX, JIOTapU(IMUUYECKUX, HPPALUOHATBHBIX,
CTETIEHHBIX YPABHEHUH U HEPABEHCTB M CTAHJAPTHBIMH METOJAAMHU MX PELICHUH M MPUMEHSTh UX MPU
pelIeHIH 3a/1a4;

—  NPHUMEHATH TeopeMy Buera 1iis perieHns HeKOTOPBhIX YPaBHEHHH CTETEHH BBIIIE BTOPOHA;



— TIOHHMMAaTh CMBICI TEOPEM O PAaBHOCHUJIBHBIX M HEPABHOCUJIBbHBIX NMPEOOpa3oBaHUIX ypaBHEHUI
U YMEThb UX JJOKa3bIBaTh;

—  CcBOOOJHO HCIOJIB30BAaTh TOXKECCTBEHHBIE MPE0Opa30BaHMs IIPH PEIICHUH YPaBHEHUH U CUCTEM
YpaBHEHUI

B noeceonesnoii scusnu u npu uzyuenuu Opyeux npeomemos:

— COCTaBJIATh U peulaTb ypaBHEHUS, HEPABEHCTBA, UX CHCTEMbI IIPU PEIICHUHU 33434 IPYTUx
Y4eOHBIX TPEMETOB;

—  BBINOJHATH OLEHKY IPaBaONOJN00Us pe3yabTaToB, MOJIY4YaeMbIX MHPU PEHICHUHU Pa3IU4HbIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM IIPU PELICHUU 3a/1a4 IPYTUX yYEOHBIX [IPEIMETOB;

—  COCTaBJISITh YPAaBHEHUE, HEPABEHCTBO WJIM UX CUCTEMY, ONMCBIBAIOLINE PEATbHYIO CUTYaIHIO
WM NPUKJIAJHYIO 337a4y, HHTEPIPETUPOBATh MOJIYUEHHbIE PE3YNbTAThI;

—  HCHOJb30BaTh IPOTPAaMMHBIE CPEACTBA IpPU PELUIEHUH OTAENbHBIX KIJIACCOB YPAaBHEHHH H
HEPABEHCTB

Dynkyuu

B nosceonesnoii soicuznu u npu uzyuenuu Opyeux yueoHvix npeomemos:

— ompeaensTh Mo rpadpukaM M UCHOJIb30BaTh Ui pEIICHUs NPUKIAAHBIX 3a7ad CBOWCTBA
peaIbHBIX MPOILIECCOB M 3aBUCHUMOCTEH (HauOONbIIME M HAaWMEHBIINE 3HAYCHUs, MPOMEXYTKHU
BO3pacTaHusi M yObIBaHUS (YHKIIMH, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, aCUMITOTHI, TOUKH Neperuoa,
MepUo U T.11.);

—  HHTEpPIPETHUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW NMPAKTHYECKOW CUTYALINH;.

— ompeAensTh MO rpadukaM MpOoCTEHIINe XapaKTEePUCTUKU MEPHOJUUYECKUX IPOILIECCOB B
OMOJIOTHH, SKOHOMHKE, MY3bIKE, PaAHOCBSI3U U Jp. (aMIUIUTYa, IEPUOJ U T.I1.)

Dnemenmor mamemamuuecKko20 aHanu3a

—  pelaTh NPUKIIAJHBIE 3a]ja4u U3 OUOJIOTHH, (PU3MKH, XUMHUH, SKOHOMUKHU U JIPYrUX MPEIMETOB,
CBSI3aHHBIE C UCCIIEZIOBAHUEM XAPAKTEPUCTUK ITPOLIECCOB;

—  UHTEpPIPETUPOBATH NOJIYUYEHHBIE PE3YJIbTAThI

—  BJIQ/IeTh MOHATHAMHU: IPOU3BOHAS (PYHKIIMM B TOUKE, IPOU3BOAHAS (PYHKIUH;

—  BBIYMCIISITH IPOU3BOJIHBIC JIEMEHTAPHBIX (PYHKIMI U UX KOMOUHAIWIA;

—  HccienoBaTh GYHKIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

—  cTpouTh I'paMKu ¥ NPUMEHATh K PEIICHUIO 3a/1ay, B TOM YHCIIE C IapaMeTpoM;

—  BIIAJIeTh IOHATHEM KacaTellbHas K Ipa@uKy QYHKIMHU U yMETh NPUMEHSATh €ro IpU PELICHUU

—  BIIQJCTh NOHATHUSAMU NTepBOOOpa3Hast GYHKIMS, OTIPECIICHHBIM HHTETPAT,

— TpuMeHATh Teopemy HprooToHa—JleliOHUIIa W ee CIeACTBHUS s pelieHus 3amad. B
MTOBCETHEBHOM KU3HH M MPU U3YYCHHUH JIPYTrUX YU4SOHBIX IPEIMETOB:

—  peuiaTh NPUKIATHBIC 331a4l U3 OUONIOTUH, PU3UKU, XUMHH, SKOHOMHUKHU U IPYTUX MPEIMETOB,
CBSI3aHHBIE C HCCIICIOBAHUEM XapaKTEPUCTHUK ITPOIIECCOB;

—  HMHTEPHPETUPOBATH MOJIYy4YECHHBIE PE3YIbTATHI

Texcmoegvie 3a0auu

— Pemartp pa3nbie 3a/1a4¥ MOBBILIEHHOW TPYAHOCTH;

— aHaNM3MpOBaTh YCJIOBUE 3a/a4yd, BHIOMpATh ONTHUMAJBHBIM METOJ pelIeHHs 3aJlauH,
paccMaTpuBasl pa3IMuHbIE METOIbI;

—  CTPOMUTHh MOJENb PELICHUs 3aJauyd, MPOBOAUTH JOKA3aTeNIbHbIE PACCYKIEHUS MPHU PELICHUU
3aJ1a4uM;

— pemath 3a7auu, TpeOyrolue nepedopa BapuaHToOB, IPOBEPKHU yCIOBHIL, BHIOOpa ONTUMATBHOTO
pe3ynbTaTta;

—  aHaJM3MpOBaTh U HMHTEPIPETUPOBATH IMOJYYEHHBIE PEIICHUS B KOHTEKCTE YCIOBHS 3a7ayd,
BBIOMPATH PEIICHHs], HE IPOTUBOPEYAIUE KOHTEKCTY;

— TepeBOJWTh NpPU pEHICHHH 3aJadyd WHGOPMALMI0O W3 OJHOW (GOpPMBI 3alMUCH B JPYTYIO,
WCIOJIb3YS TPU HEOOXOIUMOCTH CXEMBI, TAOIHIIbI, TPAQUKH, TUATPAMMBL.

B nosceonesnoui sorcuznu u npu uzyueHuu Opy2ux npeomemos:



- peuiaTh NPAKTUYCCKUEC 3aJaUd U 3aJa49U U3 JpYyrux nmpeamMeToB

TI'eomempus

— Bnanmets reoMeTpUUECKUMU TIOHSITUSMH MPU PEHICHUH 33]1a4 U MPOBEICHUU MATEMAaTHYCCKUX
pacCyKIeHUN;

—  CaMOCTOSITEIILHO (POPMYITHPOBATH OTPEICIICHUSI TE€OMETPHISCKUX (PUTYD, BBIBUTATH TUTIOTE3HI
O HOBBIX CBOWMCTBAaxX W NpPH3HAKAX NeOMETPUYECCKHX (PUTYp W OOOCHOBBIBATH WIJIM OTPOBEpPraTh WX,
00001aTh WM KOHKPETU3UPOBATh PE3YJIbTaThl HAa HOBBIX Kiaccax (UTYp, MPOBOJUTH B HECIOKHBIX
ClIydasx Kiaccu(ukauio GUryp mo pa3imdyHbIM OCHOBAHUSIM;

— HCCIEAOBAaTh YEPTEXKH, BKIOYAs KOMOWHANWu (QUTYp, H3BJICKaTh, HHTEPIPETUPOBATH U
peoOpa3oBEIBATH MHPOPMAITUIO, TIPECTABIICHHYIO HAa YepTekKaxX;

—  pemarh 3aJla4ll TEOMETPHYECKOTO COJICP)KaHUs, B TOM YHCIIE B CHTYaIMsIX, KOTJa ajJrOPHTM
pelieHusT He CleayeT SBHO W3 YCJIOBHS, BBITIOJNHATH HEOOXOMUMBIC IS PpCEHICHHS 3a1add
JIOTIOJTHUTEIbHBIC TIOCTPOCHHUS, HWCCIICOBATh BO3MOXXHOCTH TMPHUMEHECHUS TeopeM W (opMyn s
pelIeHus 3a/1a4;

—  yMeTh GOPMYJIMPOBATh U JJOKA3bIBATh FT€OMETPHYCCKUE YTBEPIKICHUS;

—  BJAJIETh TOHSTHEM IUIOMIAJN MOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh NMPUMEHSTH €r0 TpU
pEIICHUHN 33]1aY;

—  BJAJIETh MOHATUSAMHU TeJla BpalieHus (MWIWHAP, KOHYC, Iap u cdepa), UX CCUCHHS U YMETh
MPUMEHSTH UX TPU PEIICHUH 3a/1a4;

—  BJIQJICTh MOHATHSAMH KacaTeJIbHBIC MPSAMBIC M TNIOCKOCTH M YMETh MIPUMEHSTh U3 MPU PEIICHUN
3a7ad4;

— WMETh NPEJCTABJICHUS O BIHMCAHHBIX W ONMHUCAHHBIX cepax W yMeTh NMPUMEHATh WX TPHU
PEIICHHUH 33]1aY;

—  BJAJIETh MOHATHUAMH 00BEM, 00bEMbl MHOTOTPAHHHUKOB, TEJ BPAIICHHUS M MPUMCHITHh UX IPH
PEIICHHUH 33]1aY;

—  HWMETh MPEJCTaBICHUE O Pa3BepTKE IWJIMHAPA M KOHYCA, TUIOIIAd MOBEPXHOCTH IMIIMHIPA U
KOHYyCa, yMETh IPUMECHSITh UX MPU PEIICHUH 3a/1a4;

—  HMMETh MPEJCTABICHHUE O TUIOIIAIU CEephl K YMETh MPUMEHSTH €r0 MPH PEIICHUN 3a]1a4;

—  yMETh pemaTh 3a7a4d Ha KOMOWHAIIMM MHOTOTPAHHUKOB M TEJI BPAIIICHHUS,

—  HWMETh MPEACTaBICHUE O IMOJOOMH B NMPOCTPAHCTBE M YMETh PEIIaTh 3ajauyd Ha OTHOIICHHUE
00BEMOB H IIJIOIIA IeH TOBEPXHOCTEH MO00HBIX (QUTYP.

B moBceiHEBHOM )KU3HU M ITPH U3YYCHHUH JPYTHX TPEIMETOB:

—  COCTaBJIATh C UCIOJIb30BAHUEM CBOMCTB I'€OMETPHUYCCKUX (QUTYp MAaTEeMAaTHYSCKUE MOJICIH JUIS
pelieHHs 3aJad MPAKTHYSCKOro XapakTepa M 3a7ad M3 CMEXKHBIX JUCIUIUIMH, HCCIICI0BaTh
MOJIyYCHHBIC MOJICJIA U HHTEPIIPETUPOBATH PE3YIIbTAT

BekTopbl M KOOPIUHATHI B IPOCTPAHCTBE

— Brnazners NOHATHAMM BEKTOPBI U UX KOOPIUHATHI,

—  yYMETh BBINOJIHATH ONEpaIM Ha/l BEKTOpaMH;

—  HCHOJIb30BaTh CKAISPHOE MPOU3BEIEHNE BEKTOPOB IPH PEILICHUH 3a/1a4;

— TPHUMEHATh YpaBHEHHE IUIOCKOCTH, (POPMYILy pacCTOSHUS MEX]y TOUKaMH, ypaBHEHHUE chepbl
IIPU PELIeHNUH 33/1a4;

—  NPHUMEHATH BEKTOPHI M METOJ] KOOPAMHAT B MIPOCTPAHCTBE MPH PELICHUH 3a/1a4u

Hcmopus mamemamuxu

— HMwmets npeacTaBieHue o BKIAJE BbIIAIONIMXCS MAaTEMAaTUKOB B pa3BUTHE HAYKH;

— IIOHMMAaTh pOJib MaTEMAaTUKH B pa3BUTUHU Poccun.

Memoovr mamemamuku

— Hcnonb3oBaTh OCHOBHBIE METO/BI JIOKA3aTENbCTBA, NMPOBOJUTH JOKA3aTEIbCTBO U BBHIINOJIHSITH
OIIPOBEPIKECHHUE;

—  NPUMEHSTh OCHOBHBIE METO/IbI PELICHUS] MaTeMaTHYECKUX 3a]1ay;



— Ha OCHOBE MAaTE€MaTH4EeCKMX 3aKOHOMEPHOCTEH B IPUPOJE XApaKTEPU30BaTb KpacoTy H
COBEPILIEHCTBO OKPYKAIOLIEr0 MUPa U POU3BEICHUM HCKYCCTBA;

—  IPUMEHATH NPOCTEUIINE NIPOrPaMMHBIE CPEICTBA U IEKTPOHHO-KOMMYHUKALMOHHBIE CUCTEMBI
IIpY PELICHUA MaTEMaTUYECKUX 3a1a4;

—  II0JIB30BaTbCs IPUKJIAJHBIMHU IPOrpaMMaMHM M IIPOIPAMMaMU CUMBOJIBHBIX BBIYHUCICHUM UL
HCCIIEJIOBAaHUS MAaTEMaTUYECKUX 0ObEKTOB

BBINYCKHUK MOJYYHT BO3MOKHOCTH HAYYUThCH:

DyHKUUHA

—  BJIAJICTh IOHATUEM ACUMIITOTHI U YMETh €r0 IPUMEHSATH IIPU PELICHUH 3a/1a4;

— TPUMEHATh METOJABl PEIICHHA MPOCTEHIHX TU(QepeHInanbHbIX ypaBHEHUH TIEPBOTO U
BTOPOTO MOPSIIKOB

YpaBHeHHUs] U HEPABEHCTBA

—  cBOOOJIHO ONpPENENATh TUI U BbIOMpAaTh METO]| PEIICHHs MOKA3aTEeNbHbIX U JOTapU(PMHUUECKUX
YPAaBHEHUH M HEPABEHCTB, HPPALMOHAIBHBIX YPAaBHEHUN M HEPABEHCTB, TPUTOHOMETPUYECKHX
YPaBHEHU U HEPABEHCTB, UX CUCTEM;

— cBOOO/IHO peuaTh CUCTEMbI JTUHEWHBIX YpaBHEHU;

—  pemarb OCHOBHBIE TUIIbI YPAaBHEHUI U HEPABEHCTB C ITapaMeTpamu;

—  IIPUMEHATH [IPU PELICHNH 3a1a4d HepaBeHcTBa Ko — byHskoBckoro, beprymm;

—  HMETb NIPECTABICHUE O HEPABEHCTBAX MEXKy CPEAHUMU CTEIIEHHBIMU

TexkcroBbIC 3a7124H

- Pemratn 3aaa4u pa3HbIX TUIIOB, B TOM YHUCJIC 3a1a4n MHOBEIIIIEHHON TPYAHOCTH,

—  BBIOMpaTh ONTHUMAJIbHBIN METO/1 pelIeHus 3aJa4H, pacCMaTpuBasl pa3IMdHble METObI;

—  CTPOUTH MOJIENb PEIICHHS 33]]a9H, IPOBOIUTH IOKA3aTEIbHBIC PACCYKIACHUS;

—  pemiath 3a1a4M, TpeOyromue nepedopa BapuaHTOB, TPOBEPKH YCIOBUM, BEIOOPA ONTHMAIBHOTO
pe3yibTara;

—  aHAIM3HMPOBATh W HMHTEPIPETUPOBATH PE3YNbTaThl B KOHTEKCTE YCIOBHS 3aJadd, BHIOMPATh
peleHusl, He MPOTUBOPEYAIIHe KOHTEKCTY;

—  TEPEeBOJMTH MPH PEIICHUH 331a4u WHPOPMAIUIO U3 OTHOH (OPMBI B IPYTYIO, UCTIOJB3YS TPU
HEO0XOMMOCTH CXEMBbI, TAOJIUIbI, rpaduKu, TMarpaMMel;

B noBceqHEBHOM JKU3HU U TTPU U3YYCHUU APYTHX TMPEAMETOB:

- pemiath NpakTUYECKUE 33a49M U 337a4H U3 JPYTUX IPeIMETOB

DJIeMEHTbI MATEMATHYECKOI0 aHAIN3A

— CBOOOJHO MPUMEHSTH amnmapar MaTeMaTHYeCKOro aHaliu3a Ui UcclenoBaHus (QyHKIMNA ©
MOCTPOEHHS TPaUKOB, B TOM YHCJIC UCCIICIOBAHMS Ha BBITYKIOCTb;

—  OIepUpPOBATh MOHATUEM MTEPBOOOPA3HON QPYHKIIMHU JUIs PEUICHHS 3a]1ay;

—  OBJAJIETh OCHOBHBIMH CBeJCHUSAMH 00 uHTerpajie HproroHa—JIeliOHHMIIA U €ro MpOCTEHIINX
MPUMEHEHHUSIX;

—  ONEepUPOBATh B CTAHJIAPTHBIX CUTYAIUSAX MPOU3BOIHBIMH BBICIIUX OPSIKOB;
yYMEThb TIPUMEHSTh IIPU PEIICHUH 3a/1a4 CBOMCTBA HEMIPEPHIBHBIX ()YHKIINH;
yMeTh IIPUMEHSTh IIPH PEIICHUH 3a/1a4 TeopeMbl Beliepmtpacca;

—  YMETh BBINOJHATH MPUOIMKEHHBIC BBIYUCICHUS (METOBI PELICHHUS] YpaBHEHUHN, BHIYHCICHHS
OTIpeIeIEHHOTO UHTErpania);

—  YMETh MPUMEHSTH MPUIOKEHHE TPOU3BOJHON U OMPENIETICHHOTO MHTErpajia K PEelIeHUI0 3a1a4
€CTECTBO3HAHUS,

— BJaJIeTh TMOHSATUSMHU BTOpas MPOU3BOJHAS, BBHIMYKIOCTh Tpaduka (QYHKIUU U yMETh
UCCIenoBaTh (PYHKIMIO Ha BBITYKIOCTh

I'eomerpus

—  HUMCTb NPEACTABIICHUC O KOHHUYCCKUX CCUCHUAX,

— HUMCTb MNPCACTABIICHUC O KaCaromnuXcCsa C(I)Can )51 KOM6I/IHaLII/II/I TCJI BpallCcHUSA W YMCTb
NMPUMCHATH UX ITPU PCUHICHUH 3a1aY;

—  HPHUMCHAITH IIPU PCIICHUHU 3aaa4 (I)OpMy.Hy pacCTosAHNA OT TOUKHU 0 INIOCKOCTH;



— BIQJETh Pa3HBIMH CIIOCOOAMHU 33JaHUSl TPSAMOW YpPAaBHEHHSIMH W yMETh NPUMEHSATH MHpU
pELICHNH 3a]1a4;

— TPUMEHATHh IpPHU pEIICHWU 3aJa4 U JOKa3aTeJIbCTBE TEOPEM BEKTOPHBI METOJ U METO]
KOOp/IMHAT;

—  HMEeTh IpeJcTaBiIeHne 00 akcuomax o0bema, MPUMEHATh (GOpMYITBl 00BEMOB IPSIMOYTOJIEHOTO
napajuiesienunes1a, Ipu3Mbl U TUPaMU/Ibl, TETPadipa pU PELICHUH 3a/1a4;

—  TPUMEHATH TEOPEMBbI 00 OTHOIIEHUAX 00BEMOB IIPU PEILICHUH 3aj1ay;

— TPUMEHATH UHTErpaj JJis BBIYUCIECHUS 00bEMOB U MIOBEPXHOCTEN TeJl BPALICHUS, BEIUMCICHUS
Ionaan chepruaeckoro nosica 1 00beMa IapoBOTo CIIOS;

—  HUMETb IPEJICTaBICHUE O ABUKEHUAX B MPOCTPAHCTBE: NapajuIeIbHOM IEPEHOCE, CUMMETpPUU
OTHOCHUTEIIBHO IUIOCKOCTH, LIEHTPAJIbHOM CHMMETPUH, MOBOPOTE OTHOCHUTENIBHO NPSAMOW, BUHTOBOU
CUMMETPUH, YMETh IPUMEHATh UX MPHU PEIICHUH 3aj1ay;

—  HMMETb NPEACTaBICHHUE O IUIOIIAIU OPTOrOHAIBHON POEKIINH;

—  HUMETbh NPEJCTABICHNUE O TPEXTPAHHOM M MHOTOTPAHHOM YTJI€ U NMPUMEHSTh CBOWCTBA MJIOCKUX
YTJI0B MHOTOTPAHHOTO YyIJia IPU pEIIeHUH 3aj1ay;

—  HUMETh IpPEeJCTaBICHMs O IpeoOpa30BaHUM MOI00MS, TOMOTETUM U YMETh IPUMEHSTHh UX IpPH
pEILIeHNH 3a]1a4;

—  YMeTh pelaTh 3aJjauu Ha INIOCKOCTH METOJIaMU CTEPEOMETPHH;

—  yMeTh IPUMEHSTH (POPMYIIbl 00BEMOB MPH PEIICHNUH 3a]1a4

HcTropust MaTeMaTUKH

— IlpencraBnarh BKJIaJA BBIJAIOUIMXCS MATEMAaTHKOB B PAa3BUTHE MAaTEMAaTUKH M WHBIX HAyYHBIX
oOJacrei;

— TIOHHMMAaTh POJIb MaTeMaTUKU B pa3BUTUHU Poccun

Metoabl MAaTEMaTHKH

— Hcnonp30BaTh OCHOBHBIE METOABI JOKA3aTEIIBCTBA, TPOBOAMUTH JOKA3aTEIbCTBO U BBIIOJHATH
OTIPOBEPIKEHUE;

—  TIPUMEHATH OCHOBHBIE METO/IbI PELICHNS MaTEMaTHYECKUX 3a/1a4;

— Ha OCHOBE MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B IPHUPOJAE XapaKTEPU30BaThb KpPacoTy H
COBEPUICHCTBO OKPYKAIOILEr0 MUpa U MIPOU3BEACHUN UCKYCCTBA;

— TPUMEHATH MPOCTEHIIME IPOrpaMMHBIE CPEICTBA U  DIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPH PEIICHUU MaTEMATUYECKUX 3a/1a4

— IPUMEHATh MaTeMaTHUYECKHE 3HAHUSA K HCCIICAOBAHUIO OKPY)KAIOLIEro Mupa (MOAEIUpOBaHHE
(bu3n4eCKuX MPOLECCOB, 3314l YKOHOMUKH)

Conep:xanue y4eOHOI0 npeamera
«MaremaTuka: ajredpa 1 Ha4aJia MATEMaTHYeCKOr0 aHAJIN3a, FeOMeTPHUs»

1. AJiredpa u HayajIa aHAJIH3Aa

Pemenne 3agay ¢ MCIOJNB30BaHMEM 4YMCIOBBIX (yHKUMH U ux rpagukoB. ['papuueckoe
peleHre ypaBHeHUI 1 HEPaBEHCTB.

OOpatHble TPUrOHOMETpUYECKUE (YHKLMHU, WX TJaBHbIE 3HAUYEHUS, CBOWCTBA U TpadUKH.
HppannoHanbHble ypaBHEHUS.

IlepBuuHBIE TpEACTaBICHUS O MHOYKECTBE KOMIUIEKCHBIX uncell. JIeWCTBUS ¢ KOMIIJIEKCHBIMU
yuciaamMu. KOMIUIEKCHO compsbkeHHble 4Mciaa. Moayiab M apryMeHT uucia. TpuroHomeTrpuyeckas
¢dopma KoMIUIEKCHOTO yKcia. Pelenne ypaBHeHHH B KOMIUIEKCHBIX YHCIIaX.

IIpeoOpazoBanuss rpa¢ukoB (GYHKIHMH: CIBUTI, YMHOXXEHHE Ha YHUCIO, OTpakKeHUE
OTHOCHUTEJIBHO KOOPAMHATHBIX oceil. I'paduyeckue meroapl pelieHHs YpaBHEHHH W HEpaBEHCTB.
Pemienune ypaBHeHM 1 HEpaBEHCTB, COJEPIKALIUX MEPEMEHHYIO MTO/1 3HAKOM MOJTYJISL.

B3aumuo o6parnbie pyHkuuu. I'paduku B3auMHO 00OpaTHBIX (YHKITHA.

VYpaBHEHUs, CUCTEMbI YPaBHEHHH C ITapaMeTpoM.

[lonstue mnpenena ¢yHkuuun B Touke. Ilonarue mnpenena QyHKIUM B OECKOHEYHOCTH.
Acumntorel Tpaduka QyHkuuu. CpaBHeHHE OECKOHEYHO MalbIX M OECKOHEYHO OOJbIIUX.
HenpepsiBHoCTh dyHKIMH. CBOMCTBa HenpepbIBHBIX (yHKMiA. Teopema Beiiepmrpacca.



Huddepenuupyemocts pynxumu. I[IponsBoanas Gpynkiuu B Touke. KacarenbHas x rpaduky
¢ynkuuu. ['eomerpudeckuid M (QU3MUECKUH CMBICT MPOU3BOAHOH. [IprMeHeHHe NpPOM3BOIHON B
¢usuke. [IpousBoansie aneMeHTapHbIX GyHkuuid. [paBuna muddepenunpoBanus.

Bropas npousBoHast, ee reOMETPUIECKUN U (PU3HUECKHIA CMBICI.

Touku skcTpemyma (MakcuMymMa U MUHHMYyMa). MccienoBanue 3neMeHTapHBIX (YHKIUA Ha
TOYKHM IKCTpPEMyMa, HauOoJblllee U HaUMEHbIIEE 3HAUEHUE C MOMOIBI0 Npou3BoAHoM. [locTpoenue
rpa¢uKoB (PYHKIUH C TOMOIIBIO NMPOM3BOJHBIX. [IpUMEHEHHE MPOW3BOMHOW NMPH PEIICHUH 3ajad.
HaxoxnaeHnue skcTpeMyMoB (QYyHKIMNA HECKOIBKUX IEPEMEHHBIX.

[lepBooOpasznas. Heompenenenusiii mHTerpan. llepBooOpasHbie 3lIeMEHTAPHBIX (YHKIWH.
[Tnomans xpuBonuHeHoi Ttpaneuun. Popmyna Herorona-JlelOHuma. OnpeneneHHbI HHTErpall.
Brraucnenue miomnianeit miockux Guryp u 00beMoB TeJ BpalleHHs! ¢ TOMOIIBIO HHTErpaa. .

Mertoap! perieHus: QyHKIIMOHAIBHBIX YPaBHEHUI U HEPABEHCTB.

2. I'eomerpus

Pemenue 3a1a4 ¢ moMoIIbI0 BEKTOPOB U KOOPMHAT.

Tena BpamieHus: MWIMHAP, KOHYyC, map u cdepa. CedeHus IWIMHIpA, KOHyca M IIapa.
[ITapoBoit cerMeHT, MapoBO CJIOM, MIAPOBOM CEKTOP (KOHYC). Y CEUeHHBINH KOHYC.

DneMeHTHI cepudeckoit reomeTpu. KoHnyeckne ceueHusl.

KacarenbHble nmpsiMble U TUIOCKOCTH. Brimcannbie u onucanHble cdepbl. Kacaroniuecs: cdepsl.
KomMOunarmu ten BpamieHus.

Bextopel u koopauHatel. Cymma BEKTOPOB, YMHOXKE€HHE BEKTOpa Ha YHCIO. YTOJI MEXIY
BekTopamu. CKaJlspHOE ITPOU3BEACHHUE.

VYpaBHeHue miaockocTi. PopMmyna pacCTOSTHUS MEXIy TOUkaMmu. YpaBHeHue chepsl. Popmyra
PaccTOsiHUA OT TOUKH J10 MI0cKocTH. CrocoObl 3ajaHus MPSIMON ypaBHEHUSIMU.

Pemenue 3amay U 10Ka3aTeNbCTBO TEOPEM C TOMOIIBIO BEKTOPOB M METOJIOM KOOpPIUHAT.
DJIEMEHTBI TEOMETPUU MacCC.

[Tonsatue oo6bema. OOBEMBI MHOTOTPAaHHUKOB. OOBbeMBbl TeJ BpalieHHs. AKCHOMBI OObeMma.
BriBog ¢popmyn 00beMOB MPSMOYTOIBHOTO Mapaijiesienuneaa, Npu3Mbl U nupamuabl. opMynsl ams
HaxOoXJIeHUs 00beMa TeTpadapa. Teopembl 00 OTHOIICHUSIX 00bEMOB.

[IpunoxxeHust MHTErpajga K BIUMCICHUIO 0ObEMOB U MOBEpXHOCTEN Tei BpauleHus. [lnomans
chepudeckoro nosica. O6beM mapoBoro cios. [Ipumenenrne 00beMOB MPH PEIICHUH 3a/1a4.

[Tnomanpe chepsr.

Pa3Beprka nunuuapa u konyca. [lnomans moBepxHocTH HMIMHApa U KoHyca. KoMmOuHaimu
MHOT'OTPaHHUKOB U TE€J BPAILICHHUSL.

[Togo6ue B mpoctpanctBe. OTHoOLIEHHWE OO0OBEMOB U IUIONIA/E MOBEPXHOCTEH MOAOOHBIX
¢buryp.

JIBU)KEHHSI B IPOCTPAHCTBE: MapaJUICIbHbIN MIEPEHOC, CUMMETPHUS OTHOCUTEIBHO IJIOCKOCTH,
LEHTpabHasi CHMMETPHS1, TOBOPOT OTHOCUTEIBHO MPSMOM.

[IpeoOpazoBanue momoOus, romoTeTHs. PemieHue 3agady Ha IUIOCKOCTH C HCIOJIb30BaHUEM
CTEPEOMETPUUYECKUX METOOB.

KasengapHo-teMaTnyeckoe IJIaHUPOBaHNE

Ne Tema ypoka Ilnanupye | Cxopp | [Ipum
n/n MbI€ CPOKH | eKTHPO | e4aH
BAHHBI ue
e
CPOKH
IToBTOpenue kypca maremaruku 10 Kiacca
1 | IloBropenue. Iloka3arenbHble ypaBHEHUsI U HEPABEHCTBA. 1.09.2022 2.09 Y
Jlorapugmuueckue ypaBHEeHHs 1 HEpAaBEHCTBA. 1.09
2 | TpuroHoMeTpu4eCKrUe YpaBHEHUS U HEPABEHCTBA. 2.09.2022 2.09
3 | IMapannensHOCTh M MEPIEHAUKYISIPHOCTD MPSAMBIX U 3.09.2022

mrockocrei. Muororpannuku. [loaroroska k
KOHTPOJIHOH paboTe.




Bxonnas konTposibHas paboTa. [IpoBepka yCBOCHHBIX
3HaHMM 3a Kypc MatemaTuku 10 kiacca.

5.09.2022

DOyHKIUM U UX Tpaduku

Pabora Hag ommbOkamu. 1.1. @yHKIMH. DIeMEeHTapHbIC
¢bynkuuu. Crnoxxueie QyHKIUU (KOMIO3UIUS HYHKINN).

I'padux GyHKIIH.

06.09.2022

1.2. O6nactpb onpezeneHusi 1 MHOXKECTBO 3HAUYCHUN
¢bynkuu. OrpaHu4eHHOCTh PYHKITHH

07.09.2022

1.3. CpoiicTBa (pyHKIIUU: YETHOCTh, HEYECTHOCTD,
MEPUOANIHOCTD (DYHKIIHMI

08.09.2022

1.4. CoiicTBa (pyHKIHMU: TPOMEKYTKH BO3PACTAHHUS,
yObIBaHUS!, 3HAKOMIOCTOSIHCTBA W HYJIU (QYHKIIMU

09.09.2022

1.4. CpoiicTBa pyHKIMHU: TPOMEKYTKH BO3pACTaHMUS,
yObIBaHUSI, 3HAKOIIOCTOSIHCTBA U HYJIU (YHKIIMH.
Haubonrpiiee 1 HaumMeHblllee 3HaYeHMsI, TOUKH SKCTpeMyMa
(JIOKaJIbHOrO0 MakCHMyMa U MUHUMYMa)

10.09.2022

10

1.5. Uccnenosanue ¢pynkuuii. [loctpoenue rpaduxos
GyHKIUH, 3aIaHHBIX PA3IMYHBIME CIIOCOOAMHU.
[TocTpoenne rpadMKoB dJIEMEHTAPHBIMU METOIAMHU

12.09.2022

11

1.6. OcHOBHBIE cIIOCOOBI ITpeoOpa3oBaHus rpauKoB.
[IpeobpazoBanus rpadukoB HYHKIUN: CIBUT, yMHOKEHHE
Ha YMCJI0, OTPAKEHHE OTHOCUTEJIBHO KOOPINHATHBIX OCEH.

13.09.2022

12

1.7. I'paduxu GpyHKIMHA, copepKalux MOAYIN
[TpuMepb! GYHKIIMOHANIBHBIX 3aBUCUMOCTEN B peaIbHBIX
polreccax U sIBICHUsX.

14.09.2022

IIpenen pyHKIUM U HENPEPbIBHOCTH

13

2.1. ITonsitue o npenene ¢pyukiuu. [lorstue o nmpeaene
(YHKIIUM B TOUKE.

15.09.2022

14

[Tonsarue npenena Gpynknuu B 6eckoHeuHoCTH. [ToBeaeHME
(GyHKIMU Ha OECKOHEYHOCTH. ACUMITOTHI.

16.09.2022

15

2.2. OAHOCTOPOHHHE TPEIEIbI

17.09.2022

16

2.3. CpoiicTBa nipeneaoB GyHKITUN

19.09.2022

17

2.4. ITonsiTue o HEMpephIBHOCTH PyHKIMH. OCHOBHBIE
TEOPEMBI O HEMPEPHIBHBIX ()YHKITHSIX.

20.09.2022

OopatHble GyHKUMHU

18

3.1. Ilonsitue o6parHoit pyHkuuu. O6IACTH ONPEACTCHUS
u o0nacTh 3HaueHuit oopatHoil pynkuuu. I'paduk
obparnoit pynkuun. Haxoxaenue QpyHkimm, oOpaTHOM
JAHHOM.

21.09.2022

19

3.2. B3aumHo o6paTtHbie QyHKIMH. ['paduku B3aMMHO
00paTHBIX QyHKIMH

22.09.2022

20

3.3. O6paTHble TPUrOHOMETpUYECKHE (PYHKIINU, UX
TJIaBHBIE 3HAUYEHUSs], CBOMCTBA U IrpauKu.

23.09.2022

21

3.3. O6paTHble TPUrOHOMETpUYECKHE (DYHKIIUN

24.09.2022

22

3.4. ITpumepsl HCIIOB30BaHUSL OOPATHBIX
TPUTOHOMETPUYECKUX (PYHKITHIT

26.09.2022

IIpousBoanasn

23

4.1. llonsiTue 0 Mpou3BOIHON (PYHKIMH, (PU3HUECKH 1
TEOMETPUUECKHUN CMBICII IPOU3BOAHON. [Ipumenenue
npou3eo0nou 6 ghuzuxe. Tabnuia NpoU3BOAHBIX

27.09.2022




24

4.2. llpaBuna nuddepenupoanus. [IponsBoanas 28.09.2022
cymmel. [IponsBoaHast pa3HOCTH

25 | 4.2. IlpousBoanHas cymMmbl. [Ipon3BoiHas pa3HOCTH 29.09.2022
4.3. HenpepbIBHOCTD (DYHKIIH, UMEIOIIUX MMPOU3BOAHYIO.

26 Huddepeniman.
Hupdepennupyemocts Gpynkuun. [Ipoussoanas pynkumu | 30 09 2022
B TOUKE.

97 4.4. TpaBuna nuddepennupoanns. [IponsBoanas 01.10.2022
npou3sBeqeHus. [Ipons3BogHas 4acTHOTO

03.10.2022

28 | 4.4. IlpousBonHas npousBeaeHus. [Ipon3BoaHas 4acTHOTO

29 | 4.5. Ilpou3BOgHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKITHIA 04.10.2022

30 | 4.6. [Ipon3BoaHBIC CIOKHOW B 0OpaTHON (HyHKIIHIA 05.10.2022

31 | 4.6. IIpousBoaHas cinoxxHOM pyHKIMU. Beraucnenne 06.10.2022
pou3BOAHBIX. [10ATOTOBKA K KOHTPOJILHOU padoTe.

32 Konumponvnan paboma Nel no meme «llpouseoonas» 07.10.2022
IIpuMeHeHue MPOM3BOAHOM
Pa6ora Haj ommOKkaMu KOHTPOIBHON pabOTHI.

33 | 5.1. HaxoxaeHre CKOPOCTH IS TIpoIiecca, 3aIaHHOTO 08.10.2022
(dbopmynoit miu rpadukom.

34 5.1. Touku skcTpemyMa (MaKCUMyMa U MUHUMYMa). 10.10.2022
MakcuMyM 1 MUHUMYM (DYHKIIHH.

35 5.2. KacaTeJELHa;{ K rpaduky GyHKIUHA. YpaBHCHHE 11.10.2022
KacaTelbHOU K rpaduky QyHKIIHH.

36 5.2. llpuMeHeHre MPOU3BOIHOM. Y PaBHEHNE KacaTelbHON. | 12 10.2022
5.3. IlpubGnuxeHHbIC BBIYUCICHUS

37 | 5.5. Bo3pacranue u yobiBaHue (yHKITUN 13.10.2022

38 | 5.5. Bo3pacranue u yobiBaHue GyHKITUN 14.10.2022
5.6. Bropas npousBoiHas U ee GU3NISCKUN 1

39 reoMeTpuueckuil cMpici. [Ipon3BoaHbIE BHICIINX
nopsiikoB. Beimykinocts pynkiuu. I'paduueckas 15.10.2022
WHTEpIpeTaIusl.

40 5.8. DKcTpeMyM (QYHKIHU C €AMHCTBEHHON KPUTUYECKOM 17.10.2022
TOYKOU. AJITOPUTM HAXOKJCHHS TOUYEK SKCTPEMYyMa.

a1 Haxooicoenue sxcmpemymos ¢hynxyuii HecKonbKux 18.10.2022
nepeMeHHbIX.
5.9. Ilpumenenue npouzeo00HOl Npu peuteHuu 3a0au.

42 3aaun Ha MaKCUMYM 1 MUHUMYM. [Iprmepsl
HCTOJIb30BAHUS IPOU3BOTHOM JUTSI HAXOXKAEHUS 19.10.2022
HAWIY4IlIero pelnieHns B NPUKIaJHBIX 3aauax.
AcumntoTsl rpaduka GpyHkuuu. BepTukaibHbie U

43 | TOPU3OHTABHbIE ACHMNITOTHI rpa¢ukos. [IpoOHo-
nuHelHas pyHkus. ['paduku 1poOHO-TMHEHHBIX 20.10.2022
GbyHKII

44 | 5.11. UccnenoBanue 37IeMEHTapHBIX (PYHKIIMIA HA TOUKH
SKCTpeMyMa, HauboJbllee 1 HauMEeHbIlIee 3HaUeHHUe C
IOMOILBIO TPOU3BOAHOMN. [IpMeHeHne npon3BOIHOM K 21.10.2022

MCCIIEIOBAaHUIO (DYHKIMH U IOCTPOCHUIO I'PahHKOB.




45

5.11. lloctpoenue rpadpuKoB PYHKIHI ¢ TPUMEHEHUEM 22.10.2022
MPOU3BOJHOM

46 MOHOTOHHOCTh (PYHKIIUU 24.10.2022

47 | IloBTOopUTENBHO-0000MaromMii ypok. [Ipon3BoanHas. 25.10.2022
IloaroToBka K KOHTPOJBHOU paboTe.

48 | Konmponvnasn paooma Ne2 «IIpon3BoaHas u ee 26.10.2022
MIPUMEHEHHE.
BekTopsbl B mpocTpaHcTBe

49 | Pabota nax ommoOkamu. Bextopsl. [lorsitue BexkTopa B
IPOCTpaHCTBE. MOynb BEeKTOpa. PaBEeHCTBO BEKTOPOB.
Konnuneapnsie Bektopsl. PasiioxkeHue BeKTopa 1o 1Bym 27.10.2022
HEKOJUIMHEApHbIM BeKTopaM. 11.38,39

50 CnosxeHue 1 BBIYUTaHHE BEKTOPOB. CyMMa HECKOJIBKUX 28.10.2022
BEKTOPOB, 11.40,41

51 | YMHOXKEHHE BEKTOPA Ha YHCIIO, .42 07.11.2022

52 Kommnnanapusie Bektopsl. [IpaBuino napanienenunena, 08.11.2022
1n.43,44

53 Pa3noxxenue BekTopa 1o TpeM HEKOMILIaHAPHBIM 09.11.2022
BEKTOpaM, 11.45
MeTo KOOPAMHAT B IPOCTPAHCTBE

54 | JlexkapToBbI KOOpAMHATHI B IpocTpaHcTBe. KoopanHaTel
BeKTOpa, 11.46,47 10.11.2022

55 | CBs3b MeX 1y KOOpAWHATAMHU BEKTOPOB M KOOPIUHATAMHU 11.11.2022
TOYeK, 11.48

56 | ®opmyna pacCTOSHUS MEXIY ABYMsI TOUKAMHU. 12.11.2022
[Ipocreiimme 3a1aun B KOOpAUHATaX, 1mM.49
Pemenue 3agau no reme «KoopauHaTel TOUKH U

57 | xoopauHathl BekTopay. CriocoObl 3a1aHus MpsIMOT 14.11.2022
YpaBHEHUSIMH.

58 VYrou mexay Bektopamu. CKaasipHOE IPOU3BEICHUE 15.11.2022
BEKTOpPOB, 11.50, 51

59 | CKamsipHOE MPOM3BEACHHIE BEKTOPOB, 11.51 16.11.2022

60 CkansipHO€e Npou3BeIEHUE BEKTOPOB. Briuncienue yrios 17.11.2022
MEKy NPSAMBIMU U IJIOCKOCTSIMU, 11.51,52

61 EL;I;II/ICJIGHI/IG YIJI0B MEXIY NPSMBIMU U IJIOCKOCTSIMU, 18.11.2022

62 VpaBHeHue miockocTu. Popmyiia pacCTOAHUA OT TOYKH JI0 | 19 11.2022
IJIOCKOCTH. 11.53
JIBM>KEHMS B IPOCTPAHCTBE: MMAPAJIJIENIbHBII MIEPEHOC,

63 | CUMMETPHS OTHOCHTEINILHO MIOCKOCTH, LeHTpaJbHAS
CUMMETPHs, IOBOPOT OTHOCUTENIBHO NpsiMoi. [lonsarue o 21.11.2022
CUMMETpPHUH B ipocTpaHcTBe. OceBasi CHUMMeETpHsl., 1.54,55

64 JBuxenus. [lapannensHelii nepeHoc, 1n.57. 3epkanbHas 22.11.2022
cCUMMETpHs, 11.56

65 | [IpeoOpasoBanue mogobus, romorerus .58 23.11.2022
Pemenue 3agau. Bunel aBuxkenuii. Pemenue 3aqau Ha

66 | MIOCKOCTH C MCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX 24.11.2022

MCTOOOB.




67

Pemrenne 3amaq 1 10Ka3aTeaIbCTBO TCOPECM C MMOMOUIBIO
BCKTOPOB U MCTOJIOM KOOPAWHAT.

25.11.2022

68

DNeMEeHTHI TeOMeTpuH Macc. Perienne 3a1ad ¢ moMoIibo
BEKTOPOB U KOOPAMHAT.

26.11.2022

Tena Bpamenust

69

Hunuuap. OcHoBaHME, BRICOTA, OOKOBAsi IOBEPXHOCTH,
oOpa3yroias, pa3BepTKa.

CeycHuMsI MIJIMHPA: OCEBBIC CCUCHUS U CCUCHUS
napajuiesibHble OCHOBAaHMIO. 11.59

28.11.2022

70

dopmyrna MmIoaay NOBEPXHOCTH LUINH A, 11.69

29.11.2022

71

Pemrenne 3agau o reme «umuuap».

30.11.2022

72

Konyc. OcHoBaHue, BbicoTa, 60KOBast MOBEPXHOCTb,
obOpasytomas, pazseprka. Dopmyna miomaam
MMOBEPXHOCTU KOHYca. CeueHuns KOHyca: OCEBbIE CEUCHUS 1
CEYCHMS TapajliebHble 0OcHOBaHuUIO 11.70,71

01.12.2022

73

[Tonsarue konyca. Dmumrc, runepboa, mapadosia Kax
ceueHHst KoHyca. DopMyIna TUIOIa N TOBEPXHOCTH
KoHyca, 11.70,71

02.12.2022

74

VYceuennsriit konyc. OcHOBaHMsI, BBICOTa, OOKOBast
MMOBEPXHOCTh, 0Opa3yromias, pa3Beprka. OceBble CEUeHUS U
CEYEHUsI NapajliesIbHbIE OCHOBAHUIO. 11.72

03.12.2022

75

HunuHaprdeckre 1 KOHMYECKUE MOBEPXHOCTH. Pemenue
3aga4 no teme «{umuunap. Konyc. YceueHHbI KOHYC.».

05.12.2022

76

[ap u chepa, ux ceueHus. Ypasuenue chepsl. .64, 65

06.12.2022

77

KacarenbHble npsimMble U TIIOCKOCTU. B3aumuoe
pacmosioykeHre chepsl M IIIOCKOCTH, 1M.67

07.12.2022

78

Kacarenbnas utockoctsb K cdepe. Popmyra miomaim
cdepsl, 11.68,69

08.12.2022

79

Bnucannbie u onucannble cepsl. Kacarowuecs cghepul.
Cdepa, Bnucannast B MHororpanHuk. Cepa, onucannas
OKOJIO MHOTOT'paHHUKA.

09.12.2022

80

Onemenmul cghepuueckoul ceomempuu. Konuuecxue
ceyeHus. DIAIIC, TUIIepOOIIa, mapadoia Kak
reoMeTprueckre Mecta Touek. HepaszpemumocTsb
KJIACCHYECKUX 3aJ[ad Ha MOCTPOCHUE.

10.12.2022

81

Pemenue 3amau Ha MHOI'OT'paHHUKH, HUJIUHAP, KOHYC U
mrap. KOM6I/IHaI_II/II/I MHOT'OI'PAHHHUKOB U TCJI BPAIllCHU .

12.12.2022

82

KombOunamum ten. Kombunayuu men spaujenus. PemeHue
3aJ1a4 Ha KOMOMHAIIMH TEJl.

13.12.2022

83

Tena BparieHus: TUIMHIP, KOHYC, Iap U cdepa.
ITonroToBKa K KOHTPOJBHOM paboTe.

14.12.2022

84

Konmponvnasa paboma Ne3 «L[ununop, kounyc u wap»

15.12.2022

IlepBooOpa3Hasi 1 HHTErpas

85

Pabora Haj omnOKkamMu KOHTPOJIBHON pabOTHI.
6.1. ITepBooOpaznas. IlepBooOpa3HbIe 37I€MEHTAPHBIX

GbyHKIHI

16.12.2022

86

[Tonsitue nepBooOpazHoii. HaxoxieHue nepBooOpas3HbIX.
HeonpenenenHslil nHTErpa

17.12.2022

87

[TonsiTue nepBoo6pasHoi. [IpaBusnia BeIYMCICHUS
11epBOOOPa3HBIX

19.12.2022
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6.3. Ilnomans KpUBOJMHENHOMN Tparenuu

20.12.2022

88
gg | 6.4. IlonsTie 06 onpeseneHHOM HHTErpale 21.12.2022
90 | 6-4. OnpeseneHHbIii HHTErpat 22.12.2022
91 6.5. [IpubnmxeHHOe BEIYMCIIEHUE OTIPEACIICHHOTO 23.12.2022
WHTErpaja
92 | 60.6. @opmyna Herotona-Jlenbuuua 24.12.2022
93 | 0.6. @opmyna Herorona-Jlenbuua 26.12.2022
94 | 60.6. @opmyna Herotona-Jlenbunuua 27.12.2022
95 | 0.7. CBoiicTBa ONPENCICHHBIX HHTETPATIOB 09.01.2023
6.8. IIpumepsl npUMeHEHUs! UHTETpajia B PU3UKE U
g | TeoMeTpuHL. Buviuucnenue nnowaoeti niockux gpueyp u
00veM08 meil 8paweHusi ¢ NOMOWbI0 UHMe2pada. 10.01.2023
IToaroroBka K KOHTPOJILHOM paboTe
97 Konumponsnan paboma Ned «Ilepsoodpasnas u 11.01.2023
unmezpany
Oo0bembl Teu (19 yacoB)
Pa6ora Haj ommOkamMu KOHTpOJIbHON paboThl. [loHsTHE 06
oobveme temna. [lomobue B mpocTpancTBe. OTHOIICHKE
98 | 0OBeMOB U TUIOIACH MOBEPXHOCTEH MOJOOHBIX PHUTY.
O06beM TPsIMOYTOJILHOTO Mapayuienenumneaa. opmyssl 12.01.2023
o0beMa Ky0a, mapajienenuneaa, NpusMsl, 1m.74,75
Axcuomvl 0bvema. Boi6oo popmyn o6vemos
gg | "pAMOye0nbHO20 napanneienuneod, NpuUsMsl U NUPAMUOb.
O06beM TpsIMO MPU3MBI, OCHOBAaHUEM KOTOPOU SBISETCS 13.01.2023
MPSIMOYTOJIbHBIN TPEYroJIbHUK
100 | [ToBTOpEHHME BOIPOCOB TEOPUHU U PEIICHHE 3a/1a4. 14.01.2023
101 ®dopmyibl 00beMa MuMHIpa. Teopembl 00 00bemMe 16.01.2023
NPAMON NPU3MbI U IWJIUHAPA, 11.76, 77
102 Teopembl 00 00beMe MPSAMON MTPU3MBI U ITWIHHJPA, 11.76, 17.01.2023
77
103 | [ToBTOpEHUE BOMPOCOB TCOPUHU U PEIICHUE 3a1aY. 18.01.2023
104 Brruncnenue 00beMOB TeN ¢ TOMOIIBIO ONPEAETICHHOTO 19.01.2023
unTerpana. O6beM HaKIIOHHOW Npu3MBl, 11. 78,79
105 Brruncnenue 00beMOB TeN ¢ TOMOMIBIO ONPEAETICHHOTO 20.01.2023
unTerpana. O6beM HaKIOHHOW NpU3MBI, 11. 78,79
Dopmynvl 011 HaxodxcoeHuss obvema mempal’opa. Teopemol
106 | 06 omnowenusax ob6vemos. Dopmyina oobemMa MUPaMUIbI, 21.01.2023
.80
Ipunosrcenus unmezpana K 8bI4UCIEHUIO 00LEMOS U
107 | nosepxnocmeii men épawenus. @opmyna oo6bema KOHyca, | 23 01.2023
.81
108 OObemMbl MHOTOTpaHHUKOB. PerieHue 3a1au no teme 24.01.2023
«O0BEMBI TED
109 Pemenne 3ananuii mo reMe «OO0BEM IPU3MBL, TUPAMUIBL, | 25 ()1.2023
KOHYCa.»
110 | Pemenue 3ananuii « O0bEM NpU3MBI, TUPAMUJIBI, KOHYCA.)» 26.01.2023
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27.01.2023

111 | ®opmyna oObemMa mapa, 1. 82.
112 [[TapoBO¥ CETMEHT, IAPOBOM CJIOU, IIAPOBOM CEKTOP 28.01.2023
(koHyc).
O0beM mapoBOro CerMeHTa, MapoBOrO CJIOS U MIAPOBOTO
113 | cextopa. @opmyna ruiomanu chepsl. 30.01.2023
ITnowaos cghepuueckoeo nosca.
114 OO6beMmbl Ten BpaieHus. [loagroToBka Kk KOHTPOJIBHOMN 31.01.2023
pabore.
115 | Konmponvnas pavoma Ne5 no meme «Obvembl meny 01.02.2023
116 Pabota Haj ommOKkaMu KOHTPOJIBHON pabOTHI. 02.02.2023
IIpumenenue 06vemMo6 npu pewienuu 3a0au.
PaBHOCHILHOCTH YPAaBHEHUIl 1 HEPABEHCTB
7.1.PaBHOCHIIBHOCTB ypaBHEHHI. PaBHOCWIBHBIE
npeoOpa3oBanus ypaBHeHul. [Ipumenenue
117 | MATEMATHHECKHX METOJIOB JUIsl PEIIEHUS COJePHKATEbHBIX
3a7a4d U3 Pa3IUIHBIX 00J1acTell HAYKH U MTPAKTHKH.
WuTepnperarnus pe3ysibrarta, y9eT pealbHbIX 03.02.2023
OTPAHUYCHUH.
118 | 7.1. PaBHOCHIIBHBIE TIPeOOpa30BaHUS YPABHCHHIA 04.02.2023
119 7.2. PaBHOCHIIBHOCTD HEPABEHCTB. PaBHOCHIIBHBIE 06.02.2023
npeoOpa3oBaHuUsl HEPABEHCTB
120 | 7-2. PaBHOCHIBHBIC IPEOOPA3OBAHKS HEPABCHCTB 07.02.2023
YpaBHeHUsI-CJIeACTBUS
8.1. [lonaTtue ypaBHEHUS-CIECICTBUA.
121 | Uppaumonanbubie ypaBHEHHUS. PelleHne MppanMoHanbHeIX | 12 01.2023
YpaBHEHUH.
122 | 8.2. Bo3Benenue ypaBHEHHsI B UETHYIO CTEIICHb 09.02.2023
123 | 8.2. Bo3BeneHue ypaBHEHHUsI B YETHYIO CTEIICHb 10.02.2023
124 | 8.3. [loTeHupoBaHue JorapuPMUISCKUX YpaBHECHHM 11.02.2023
125 | 8.3. [loTrenuupoBanue JorapupMuUUecKux ypaBHEHHIMA 13.02.2023
126 8.4. lpyrue npeobOpa3oBanus, MPUBOIALIME K YDABHEHHIO- | 14.02.2023
CJIEJICTBUIO
197 8.5. [IpumeHeHre HeCKOIbKIX TPeoOpa3oBaHui, 15.02.2023
MIPUBOIAIINX K YPABHEHUIO-CJIC/ICTBUIO
198 8.5. [IpumeHeHre HeCKOIbKIX TPeoOpa3oBaHui, 16.02.2023
MIPUBOIAIINX K YPAaBHEHUIO-CJIEICTBUIO
PaBHOCHJILHOCTH YPABHEHHI H HEPABEHCTB CHCTEMaM
129 | 9.1. OcHOBHBIE IOHSATUSA 17.02.2023
130 | 9.2. Pemenue ypaBHEHUI ¢ OMOILBIO CUCTEM 18.02.2023
9.2. Pemienue ypaBHEHH ¢ MOMOIIIbIO cucTeM. OCHOBHBIE
131 | mpueMsl pelneHus CUCTEM YPaBHEHHUIA: TOJACTaHOBKA, 20.02.2023
anredpanvecKkoe CI0XKEeHNE, BBEIEHUE HOBBIX MTEPEMEHHBIX
132 | 9.3. Pemenue ypaBHEHU! C TOMOIIBIO CHCTEM 21.02.2023
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22.02.2023

133 | 9.3. Pemenue ypaBHEHUH C TIOMOIIBIO CHCTEM

134 | 9.4. Vpasuenue suaa f(a(X))=F(5(X)) 24.02.2023 yrt

135 | 9.4. Vpasuenne suxa fla(x))=f(B(x) 24.02.2023

136 9.5. Pemienue HepaBEHCTB C IOMOLIBIO CHCTEM. Pewenue 25.02.2023
CHCTEM HEpaBEHCTB C OJJHOH MEPEMEHHOM.

137 | 9.5. PemeHue HepaBeHCTB C MMOMOIILIO CUCTEM 21.02.2023

138 9.6. Pemnienue HEpaBEHCTB € MMOMOIIBIO CHCTEM 28.02.2023
(poomKeHue)

139 9.6. Pemienue HEpaBEHCTB € MMOMOIIBIO CHCTEM 01.03.2023
(poromKeHne)

140 | 9.7. Hepasencrsa Buma f(a(x))>f(B(x)) 02.03.2023

141 | 9.7. HepaBenctBa Buna f(a(x))>f(f(x)) 03.03.2023
PaBHOCHJIbHOCTH YPAaBHEHHIT HA MHOKeCTBAX

142 | 10.1. OcHOBHBIC TTOHATHS 04.03.2023

143 | 10.2. BosBeneHue ypaBHEHHUs B YCTHYIO CTCIICHb 06.03.2023

144 | 10.2.Bo3BenieHue ypaBHEHUsI B UETHYIO CTEIIEHb 07.03.2023

145 | 10.3. YMHOKeHHe ypaBHEHHS Ha QYHKIHIO 09.03.2023 ymt

146 | 10.4. Ipyrue npeoOpazoBaHus ypaBHEHUM 09.03.2023

147 Pemenue J;IOFapI/I(bMI/I‘IeCKI/IX U TPUTOHOMETPUYECKUX 10.03.2023
ypaBHEHUH.

148 Pemenue JvIorapI/I(bMquCKI/Ix U TPUTOHOMETPUYECKUX 11.03.2023
ypaBHEHUH.
PaBHOCHJIBHOCTH HEPABEHCTB HA MHOKECTBAX

149 | 11.1. OcHoBHbIC MOHATHS. PaBHOCHIIBHOCTH HEPABEHCTB. 13.03.2023

150 | 11.2. Bo3BeneHue HEpaBEHCTB B UETHYIO CTEIIEHb 14.03.2023

151 | 11.2. Bo3BeneHne HEPABEHCTB B YETHYIO CTEIICHb 15.03.2023

152 | 11.3. YMHOXeHHE HepaBeHCTBA Ha (DYHKIIHIO 16.03.2023

153 11.4. [Ipyrue npeobpa3zoBaHusi HepaBeHCTB. Peienue 17.03.2023
MppallMOHAILHBIX HEPABEHCTB.

154 | 11.5. IlpumeHeHnE HECKOIBKUX MpeoOpa3oBaHui 18.03.2023

155 | 11.7. Hectporue HepaBeHCTBa 20.03.2023
MeToa NpOMeKYTKOB /ISl YDABHEHHI U HEPABEHCTB
12.1. YpaBHeHus ¢ moxynsmu. Penienue ypaBHeHU u

156 | HepaBeHCTB, coJiepXkKalUX NEPEMEHHYIO 110 3HAKOM 21.03.2023
MOJTYJISL.

157 | 12.2. HepaBeHcTBa C MOAYISIMU 22.03.2023
12.3. Meton unreppainos. M300paxkeHne Ha KOOpAUHATHOMN

158 | nmockocTH MHOKECTBA PELICHUH YPAaBHEHUM M HEPABEHCTB | 23 )3.2023

C ABYMS MEPCMECHHBIMU U UX CUCTCM
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159

12.3. MeTo1 MHTEPBAJIOB ISl HEMPEPHIBHBIX (DYHKIINH.

24.03.2023

160

12.3. Metoa HHTEPBAJIOB ISl HEPEPBIBHBIX (DYHKITHIA.

03.04.2023

Hcnosb3oBanue CBOMCTB (PYHKIMH NIPU pPeLICHUH
YPABHEHUIl U HEPABEHCTB

161

13.1. I'padpuaeckne MeTObI pelIeHUs] ypaBHEHHH U
HepaBeHCTB. ['paduueckoe penieHne ypaBHEHUH 1
HepaBeHCTB. Mcnosib30Banue o0aacTel CylecTBOBaHUS
¢bynkuuu. Mcnop30BaHue CBOWCTB U IpaduKoB (pyHKIIHIA
IIPH PEIICHUN YPABHEHUH M HEPABEHCTB.

04.04.2023

162

13.2. Vicrionp30BaHUE HEOTPUIATEIBLHOCTH (DYHKIMIA

05.04.2023

163

13.3. Ucnonb30BaHre OTpaHUYEHHOCTU (YHKIIHH.
Memoowl peuwtenusi hyHKYUOHANbHBIX YPABHEHUU U
HepageHcmas

06.04.2023

164

13.4. Ucnonb30BaHnE MOHOTOHHOCTH U IKCTPEMYMOB
¢yskmil. Mcnonp3oBaHue NPOU3BOIHBIX IPU PELLICHUN
YPAaBHEHUI U HEPABEHCTB, IIPU PEIICHNH TEKCTOBBIX,
(bu3NYeCKUX U FeOMETPUUECKUX 3a1a4, HAXOKICHUN
HauOOJIBIINX U HAUMEHBITUX 3HAYCHUH. [lepexoo k
npeoenam 6 HepageHcmeax

07.04.2023

165

13.5. Pewenue 3a0au ¢ ucnoiv3o06anuem Yucio8vix
@dyHKYUll u ux epaguros

08.04.2023

CucreMbl ypaBHEeHM il ¢ HECKOJIbKHUMM HENU3BECTHBIMH

166

14.1. PaBHOCHIBHOCTE CUCTEM. PellieHne cucteM
ypaBHEHUH C ABYMsI HEM3BECTHBIMHU (ITPOCTEHININE TUTIBI)

10.04.2023

167

14.1. PaBHOCHJIIBHOCTE CUCTEM

11.04.2023

168

Anamus ciaenctsue. 14.2. CucreMa-cieacTBUe

12.04.2023

169

14.2. CucreMa-cieacTBue

13.04.2023

170

14.3. MeToa 3aMeHEI HEU3BECTHBIX

14.04.2023

171

14.3. MeToa 3aMeHEI HEU3BECTHBIX

15.04.2023

172

14.4. PaccyxJieHHs C YUCIOBBIMU 3HAYEHUSAMU TIPU
pElIeHUH YpaBHEHUN 1 HEPABEHCTB

17.04.2023

KoMmiekcHbIe yncia

173

[TepBu4HbIE MPEICTABICHUS O MHOYKECTBE KOMIUIEKCHBIX
yncen. KomrmuiekcHele uncna. Anredpandeckas popma
3aMMcy KOMIUJICKCHBIX YHCEL.

18.04.2023

174

HeﬁCTBHTCHLHaﬂ 1 MHHUMas 4aCTb KOMIIJICKCHOI'O YHCJIA.
PaBHBIE KOMILIEKCHBIE YHCIIA.

19.04.2023

175

Apudpmernueckue 1eicTBUS HaJ KOMIUIEKCHBIMU YUCIIaMHU
B pa3HbIX (opmax 3anucu.CymMMa U pa3HOCTb
KOMIIJIEKCHBIX Yncen. [IpoTHBONOI0KHBIE KOMITJIEKCHBIE
qucla.

20.04.2023

176

Kommekcno COMPS’KCHHBIC YUCIIA.

21.04.2023

177

I[CﬁCTBPIH C KOMIIJICKCHBIMHA YUCJIaMHU. ApI/I(I)MCTI/I‘-ICCKI/Ie
JIeNCTBUS HaJl KOMIIJICKCHBIMH YKCJIaMH B Pa3HbIX (bopMax
3aIllucCH. CYMMa " PA3HOCTb KOMIIJICKCHO COTIIPSI’KCHHBIX
YHUCCII.

22.04.2023
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178

Apudpmernueckue 1eiHCTBHUS HaJ KOMIUIEKCHBIMU YUCIIAMHU

B pa3HbIX (hopMax 3amHCH. 24.04.2023
YMHOKEHHE U JIeTICHHE KOMIUIEKCHBIX YHCET.
179 | 'eomerpuueckass HHTEPIIPETALUS KOMIUIEKCHBIX YHCEIT. 25.04.2023
180 | Monynb 1 apryMeHT KOMIUIEKCHOTO YHCIIA. 26.04.2023
181 Tpuronomerpuueckas hopma 3amucu KOMITJIEKCHOTO 27.04.2023
qHca.
182 | Bo3BeneHue B HaTypayibHYyIO cTenieHb. @opmyna Myaspa. 28.04.2023
183 Pemenue ypaBHeHU B KOMIUIEKCHBIX ynciax. OCHOBHas 29.04.2023
TeopeMa anreophl.
184 Pemenne ypaBHeHU B KOMIUIEKCHBIX ynciax. OCHOBHas 02.05.2023 yIUT
TeopeMa anreophl.
IToBTOpEHUe.
185 | MertoJ KoOp/AMHAT B IPOCTPAHCTBE 02.05.2023
186 | OOBeMel Tei. 03.05.2023
187 | TPHrOHOMETpIYECKUE YPABHEHUSL. 04.05.2023
188 | [lokasaresnbHbIe ypaBHEHUSL. 05.05.2023
189 | Jlorapudmudeckue HepaBeHCTBa 06.05.2023
190 PanmionansHbIE ypaBHEHUS. 08.05.2023
191 YpaBHEHUSI, CUCTEMBI ypaBIjeHI/Iﬁ C TapaMEeTPOM. 10.05.2023
[loaroroBka K KOHTPOJIBLHOU paboTe
192 HToroBasi KOHTPOJbHAsA padoTa Mo MmaremaTuke 3a 11 11.05.2023
KJ1acc.
193 AHanu3 KOHTPOJIBHOM paboThl. MppannoHaabHbIC 12.05.2023
ypaBHEHHUSI.
194 | VppannoHaibHbIC HCPABEHCTBA. 13.05.2023
195 | llokasaTenbHbIC HEPaBEHCTBA. 15.05.2023
196 | [TokasaTenbHbIC HEPABEHCTBA. 16.05.2023
197 | Jlorapudmudeckue ypaBHEHHSL. 17.05.2023
198 | Jlorapudmudeckie ypaBHEHHSL. 18.05.2023
199 | MHOrorpaHHNKH, Tella BPAILCHUSI 19.05.2023
200 | MHOTOrpaHHHKH, TeJa BPAICHHUs 20.05.2023
001 | PelieHue reoMeTpuyecKux sagad 22.05.2023
207 | PelieHue reomMerpuyeckux sagad 23.05.2023
203 Pemenne 3ananuii EI'D.  KoMOMHMpOBaHHBIE YPaBHEHHS | 24 (05.2023
U HEepaBEHCTBA.
204 | 3aganus ¢ mapameTpoM. TeKCTOBbIE 3a/1a4H. 25.05.2023

15






