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1. ITosicHUTE/IbHAA 3aNIMCKA
1.1. Obwan xapakmepucmuka padoyeii npoPamMmol

Pabouas nporpamma mo npeameTy «MaTtemaruka: anreOpa, reoMeTpHs» COCTaBlICHa Ha OCHOBE:

1. ®enpepanbubiM ['ocynapcTBeHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOTO 0OOIIEro 0Opa3oBaHMsl, YTBEP)KIEHHBIM NpUKa3oM MMHHCTEpPCTBA
obpazoBanus 1 Hayku P@ ot 17.12. 2010r. Nel1897 (B melictBytomieit pegakuuu ot 31.12.2015);;

2. OcHOBHOI 00pa30BaTEIBbHON MPOrpaMMbl OCHOBHOTO o01iero oopazoBanus ' BOY COII Ne2 m.r.t. Yere-Kunenbckuii

3. IIpumepHoii ocHOBHOI 00pa30oBaTeILHOM MTPOrPaMMOii OCHOBHOTO 00111ero o0pazoBanus (mpotokon ot 28. 10.2015 r.),

4. TlporpaMMbl OCHOBHOT0 0011er0o 00pa3oBaHus Mo npeamery «MaremaTuka: anredpa, reoMeTpus» 0a30BbIi ypoBeHb, paboueil mporpamMmsl 1o aiaredpe
B 7-9 xnaccax. .U. 3ybapeBa, A.I'. Mopakosu4, — 3-¢ u3a., crep. — M.: Maemo3una; 2018 r, 5-11 xmaccet A.I'. Mepamsik, B.b. TTononckuii, M.C. fAxup u
ap. M.: Benrana - I'pag, 2019 1.

5. Ilporpammsl o0uieo0pa3oBarenbHbIX yupexaeHuid. I'eomerpus. 7-9 kmacceol, A.I'. Mepsinsk, B.b. [lononckuii, M.C. fAxup u ap. - M.: Benrana -
I'pad, 2018r.

Pabouas mporpamma OpueHTHPOBaHA Ha KCHOJIb30BAaHUE YUEOHHMKOB, BKIIOUEHHBIX B DenepanbHbiii nepedeHb yueOHukoB (IIpuka3 Ne 345 or 28.12.2018 r.

MunucrepcTBa npocselenus PO).

Kaace Ipeamer YuyeGHuK Koaudukartop
B MepeyHe
Anrebpa: 9 xmacc: y4yeOHUK s oOydarommxcs o01eo0pa3oBaTeNbHbIX —yupexaeHui/A.l. 193282

Monysb «AxreGpay» Mepsnsik, B.b. [Tonouckuii, M.C. Skup. — M.: Benrtana- I'pad, 2020.- 256¢.

I'eomerpus. 7-9 kmaccel, A.I'. Mepansk, B.b. [Tononckuit, M.C. Sxup u ap. - M.: Benrana - I'pad, 123391

Monyns «I'eomeTpusi» 2018r.

1.2. Onucanue mecma npeomema 6 yueOHoOM niane

B ocHoBe mocTpoenust naHHON paboueil mporpaMMbl Mo MaTeMaTHKe JIEKHUT Ues TyMaHU3alMd MaTeMaTHYECKOTo 00pa30BaHus, 3aKIII0Yaroascs B
Oepe’KHOM OTHOIIIEHUH K JIMYHOCTU YYE€HUKa, €ro MHTepecaM M CIIOCOOHOCTSM M COOTBETCTBYIOIIAs COBPEMEHHBIM IMPEJICTABICHUSM O LIEISIX 00pa3oBaHUsI.
MeTo107I0THYeCKOH OCHOBOW Kypca SIBIISIETCS CHCTEMHO-/ICSTEIBHOCTHBIA IOIX0M B OOYYEeHWH MAaTEeMaTHKH, pealn3als KOTOPOTO OCYIIECTBISETCS
Onarozapsi IpUMEHEHHIO TIPOOJIEMHO-TIONCKOBOTO U UCCIIEI0BATEIHCKOTO METOIOB OO0 YIEHHSI.

Ha m3ydenue yaeOHOTO Ipeamera «MareMaTHka» OTBOJMTCS B 001eM o0beMe 85 gacoB, u3 pacuera 2,5 gaca B HeZIeITio.

KanengapHo-TemMaTrueckoe IIaHUPOBaHUE CTPOUTCS B (popMe OJTHOBPEMEHHOTO YEPEIOBAHUS TEM U YPOKOB alIreOpbl, FEOMETPHUU € YUETOM YUEOHBIX

HCOCIb.



2. [lnanupyembie pe3yJbTaThl 0CBOCHMS
aJanTHPOBAHHOW padoyeil MPorpaMmbl VIS JIeTeil ¢ 32/1ePKKOH NCUXUYECKOT0 Pa3BUTHS
2.1. Obwana xapakmepucmuka yueoHo20 npeomema

Kypc marematuku — oAMH U3 BaXKHEHIINX KOMIIOHEHTOB O0Opa3oBaHMs, HEOOXOAUMBIN AJi MPUOOPETEHUs KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE U
MPAKTUYECKH 3HAUUMBIX YMEHHM, (OpMUPOBAHUS S3bIKa OMHCAHUS OOBEKTOB OKPYXKAIOIIEr0 MHUpA, AJI Pa3BUTUS MPOCTPAHCTBEHHOTO BOOOpAKEHUS U
MHTYULIUW, MAaTEMAaTUYECKOM KYJIbTYpPBI, JJISl 3CTETUYECKOTO BOCIIUTAHUS yUAIIUXCSl.

Heab n3yvyenus:

o YIOBJIETBOPEHUE OCOOBIX 00pa3oBareibHBIX MOTpeOHOcTel obOyuaromuxcs ¢ 3I[IP, obecrneuynBaronx ycBOCHHE HWMHU COLMAIBHOTO U
KYJIBTYPHOT'O OTIBITA.

° (bOpMI/IpOBaHI/Ie YMCHHA ITPUMCHATD ITOJYUYCHHBIC 3HAHUS JIA PCHICHUA TPAKTUYCCKUX 3a/1ay.

3agaum o0yueHnus:

. (dbopMupoBaHHe O0IICH KyJIbTYphI, 00CCIICUYMBAIONICH Pa3HOCTOpPOHHEE pa3BUTHE JWYHOCTH oOywaromuxcs ¢ 3I[IP - HpaBcTBeHHOE,

9CTETUYCCKOEC, COLNUAJIbHO-JIMYHOCTHOC, MHTCIIJICKTYaJIbHOC, (1)H3PI‘-ICCKO€ - B COOTBCTCTBUH C MNPUHATBIMH B CCMbLC H O6IIICCTB€ HPaBCTBCHHBIMU U
COMOKYJIIbTYPHBIMH LHECHHOCTSAMMU,

o OBJIa/ICHUE YI€OHOH IeATEIbHOCTHIO COXPAaHEHNE M YKPEIUICHNE 30POBbs 00yJarOIINXCS;

. JOCTH)KEHHE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMSI Kypca oOydarommmucs ¢ 3I1P ¢ yueTom ux ocoObix 00pa3oBaTelIbHBIX TOTPEOHOCTEM, a
TaK)XK€ UHAMBHUIyaJIbHBIX OCOOEHHOCTEN U BOZMOKHOCTEI!;

o o0ecrniedeHre JOCTYIMHOCTH MOTY4YeHHUs OCHOBHOTO OOIIIETO0 00pa30BaHus;

. OBJIa/ICHUE CHUCTEMON MaTeMaTM4YeCKMX 3HAaHUM M yMeHUH, HeOOXOAMMBIX AJIi MPUMEHEHUS B MPAKTUYECKON AEATENbHOCTH, M3y4YEeHUs
CMEXHBIX TUCHMIUIMH, TPOJIOJKEHUSI 00pa30BaHMs;

o Pa3BUTHE JOTMYECKOTO MBIIICHHUS U peYH 00yJaromInXCs;

. ¢dopmMHpoBaHUE Yy 00yUarOIUXCs HAaBBIKOB YMCTBEHHOTO TPY/a — IJIAHUPOBaHUE paboThl, TOMCK pallMOHABHBIX ITyTel €€ BBIMOJIHEHMS,
OCYIIECTBIICHUE CAMOKOHTPOJIS;

o YMEHHE TPAMOTHO M aKKypaTHO JeJlaTh MaTeMaTHYECKUE 3aIFCH, YMETh OOBSICHITH UX U MCIIOJIb30BaTh B MPAKTUYECKON IEATEIILHOCTH.

2.2. Jluunocmmusle, memanpeomemuosle U npeoMemHbsle pe3yibmamaol
0Ce0eHUsA codepicanun Kypca

N3ydenne maTeMaTuKu B OCHOBHOM IIKOJIE Ta€T BO3MOXHOCTE o0ydarommmcs ¢ 3[1P oBmaneTs He0OX0MMBIMUA YMEHUSIMU, HABBIKAMU U KAY€CTBAMHU.
JIMYHOCTHBIM Pe3yJIbTATOM H3YUeHHS MPEeMETa SBISIETCS (JOPMUPOBAHUE:

® TOTOBHOCTHM YYEHHUKA II€JICHANPABIEHHO MCIOJIb30BaTh 3HAHMS B YUYEHUU U B MOBCEJIHEBHOM JKU3HU JIS UCCIEIOBAHUS MaTEMaTUYECKOMN
CYUTHOCTH TIpeaMeTa (sSIBIeHUs, COOBITHS, (haKTa);



® CIIOCOOHOCTH XapaKTepHU30BaTh COOCTBEHHBIE 3HAHUS IO MPEAMETY, (HOPMYIUPOBATh BOMPOCHI, YCTAaHABINBATh, KAKHE U3 MPEIOKEHHBIX
MaTEeMaTHUYECKUX 3a7a4 MOTYT OBITh UM YCIEIIHO PELICHBL;

® [I03HABATEJIHLHOI'O MHTEpECA K MATEMAaTUYECKON HaYKe.
MeTanpeaMeTHbIM pe3yJIbTATOM U3YUeHHUs Kypca sBisercs: ((OpMUPOBAHUE:

— PecyiamueHblX, NO3HACAMETIbHBIX U KOMMYHUKAMUGHbBIX YYJ.'

®  CIIOCOOHOCTH AHAJIM3UPOBATH yqe6Hy10 CUTyallMIO C TOYKHU 3pCHUA MATCMATHYCCKUX XAPAKTCPHUCTHUK, YCTAHABJIMBATH KOJMYCCTBCHHBLIC H
IIPOCTPAHCTBCHHBIC OTHOIICHUA 00BEKTOB OKPYXXaroIIEro Mupa,

®  CcHOCOOHOCTH CTPOUTH AJITOPUTM TIOUCKA HEOOXO0TMMON HH(OPMAIIMH, OTIPEAEIIATh JIOTUKY PEIICHNUS IPAKTHYECKOI 1 y4eOHOH 3a/1ay;

® YMCHUsI MOJCIMPOBATh — PEIIaTh y4eOHBIC 33/1aud C IOMOIIBIO 3HAKOB (CHMBOJIOB), TUIAHHUPOBATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH XOJI
perieHust y9eOHOM 3a1aun

HpeIlMETHbIe pe3yJdabTaTbl OCBOCHHA COACPIKAHNA KypcCa:

I[lnanupyemMble pe3yabTaThl MOAYJIS «AJredpa

Ba3zoBblii ypoBeHb
«CucTeMHO-TeopeTHYECKHE Pe3yJIbTAThI»
Leau ocBoenust | [na  ucnonv3osanusi 8 NOBCEOHEBHOU  JHCUSHU U obecneuenus | [Qnsa — pazeumusi — MblulIeHUs,  UCNOAb306AHUA 6

npeaMera B03MOJCHOCMU ~ YCHEUIHO20 NPOOOJIICEHUS obpazosanusl no | NOBCEOHEeBHOU HCUHU U 0DecneyeHUss 603MOINCHOCU
CNeYUAIbHOCMAM, He CBA3AHHLIM C HNPUKIAOHLIM UCHONb308AHUEM | YCNEUHO20 NPOOOIHCEHUSA 0bpazosanus no
MaAmemamuxiu. CReyuanbHOCMaAM, He CBA3AHHLIM C NPUKIAOHLIM
UCNONIL30BAHUCM MAMEMAMUKU
BbINyCKHUK HAYy4YUTCS BbINyCKHUK MOJYYHT BO3MOKHOCTH
OIIEPUPOBATH MOHATUSMU: HEPABEHCTBO C IIEPEMEHHO; OCBOUThH pa3iIu4HbIe MIPUEMBI peleHus
pemiaTh HEepaBEHCTBA C OJHOW IMEPEMEHHOM, M300pakaTh pelIeHUE | HEPABEHCTB,;
YUCJIOBOTIO HEPABEHCTBA HA KOOPAUHATHOU IPSIMOM; IPUMEHATh  almapar HEPAaBEHCTB M CHUCTEM
HepaBencrtpa MMETh TMPEJICTABICHUE O TMPOCTEUIINX CUCTEMaX JIMHEWHBIX | HEPABEHCTB TS pemeHns MPOCTEUIIINX
HEPABEHCTB C OJHOM ITEPEMEHHOMN MaTeMaTUYECKUX U IPAKTUYECKUX 3a/1ady;

IPUMEHSTh TIpaduyecKkue MpeACTaBICHUs s
UCCJIEIOBAHNS HEPABEHCTB U CUCTEM HEPABEHCTB;




UMETh TMPEJCTABICHHE O TMOHATHAX: OO0JIACTh  ONpEACICHHS,
MHO>KECTBO 3HAYCHH, HYTU (YHKIUU, MPOMEKYTKH BO3pPACTaHUS U
yObIBaHMS (PYHKIIMH, HAMOOJbIIIEE U HAaUMEHbINIeE 3HAYCHUS (YHKIINH
Ha TIPOMEXKYTKE;

ITO3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTHUS IOHATHUSA
(GyHKIHS TOCPEICTBOM M3YYEHHUS CTaTell yuyeOHUKa U
JIOTIOJTHUTEIIbHON JIUTEPATYPBI;

OBJIAJICTh MPOCTEHIIMMU NMPUEMAMHU PELICHUS

KBanparuunas N .
- HCHIONb30BATh rpaduKy JUIsl ONMCaHUS pealbHBIX IPOLECCOB M | YPaBHEHUH ¢ ABYMS MEPEMEHHBIMU; }
3aBUCUMOCTEH (HauOOJbIINE W HAUMEHBIINE 3HAYCHUS, MPOMEKYTKH CTPOUTH TPaPUKH KBAAPATUIHON (PYHKIHH
BO3paCTaHMs U yObIBaHUS, O0JIACTH MOJIOKHUTEIbHBIX U OTPULIATEIbHBIX
3HAYCHUN);
pacrio3HaBaTh rpaMKu KBaJApaTUYHON (QYHKIUU
HaXOIUTh TepecedeHne ¢ OOBbEIMHEHHE JBYX  MHOXECTB, MIPOBEPSTH IIPUHAAJIEKHOCTD 3JIEMEHTA
IPECTAaBICHHBIX I'papUUECKH Ha YUCIOBOM MPSIMOIL; MHOKECTBY;
CTPOUTH HA YHUCJIOBOM MPSIMOM IOJMHOMXECTBO YHCIOBOIO HaxXoAUTh  IepecedyeHrue U  OO0beIUuHEHHE
OeMEHThI MHO’KECTBA, 33JaHHOE IPOCTEUILIMMU YCIOBUIMY; MHOXECTB, B TOM 4HCJI€ NPEICTaBICHHBIX rpaduyecku
MIPUKJIATHON HCIIOJIB30BaTh YKMCIIOBBIE MHOKECTBA Ha KOOPJAMHATHOM IPSIMOU JUIsl | HA YMCIIOBOM IIPSIMOM M HA KOOPAMHATHOM IIJIOCKOCTH;
MaTEMaTUKU ONMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBJICHUU UCIIOJB30BaTh  4YMCIOBBIE  MHOXECTBA  Ha
KOOPAWHATHOM MNpAMOM M HAa  KOOPAMHATHOU
IUIOCKOCTH Ul OIMCaHUs pealbHBIX IPOLECCOB U
SIBJICHUI
ONEpPUPOBATh MOHATHAMM: I0CIEA0BATEIBHOCTh, apH(MeTHuecKas pelarh npocTeie KOMOMHUPOBaHHbIE 33Jauu;
IIPOrpeCCHsi, TEOMETPUYECKas IPOTrPECCUS; pacro3HaBaTh apru(METHIECKYIO 51
UYucnossle pacrio3HaBaTb [pPOrpecCMM MW  pellaTh MOpocTedInne 3a7ayd | TCOMETPUYECKYl0  IMPOrpecCMM  Kak  (YHKLIUHU
MOCJIEZIOBATENBHO | MATEMATUKH, JAPYTUX Y4YEOHBIX NPEIMETOB U pPEaJbHOM >KM3HM Ha | HaTypaJbHOI'O apryMEHTa;
CTH IIPOrPECCUU CBSI3bIBATh  apU(METUUYECKYI0 TMPOTPECCUI0 ¢
JIMHEMHBIM  POCTOM, TIE€OMETPUYECKYlD — C

9KCITOHCHIIMAJIbHBIM POCTOM




IInanupyemsble pe3yabTaTthl Moayas «['eomeTpusi»

Paznen ba3oBblii ypoBeHb
BpINyCKHUK HAYYHTCH BpINyCKHUK MOJYYHT BO3MOKHOCTD
ONEpPUpPOBAaTh MOHATHSAMU: ONPEIEICHUE, aKCUOMa, TeopeMa, OpUOOpPEeCTH MPOCTEHIIMIA OMBIT HPUMEHEHUs
JI0KA3aTeJIbCTBO; areOpanveckoro ¥ TPUTOHOMETPUUECKOTO armapara
dbopMynupoBaTh M TPUMEHATH TEOPEMY KOCHHYCOB U TEOPEMY | IIPH PEIICHUU T'€OMETPUUYECKUX 3a/1ay;
Pertteriie CHUHYCOB,  0a30BbIC TPUTOHOMETPUYECKHE  COOTHOLICHHS  JUIA MPUOOPECTH  OMBIT  PEIICHHUS  MPOCTEHIINX
TpeyTOTHHHKOB BBIMHCIICHHS JUIMH, PACCTOAHMUH, IUIOMA/IeH B IPOCTEHIINX CIIy4asX; MIPAaKTUYECKUX 3aJa4, a TaKXKe 3a7Ja4 UX CMEKHBIX
BBIYHUCIIATH IUIOIIAM YYaCTKOB M B TOMEILECHHUSIX B MPOCTEHIIMX | NUCLMILINH;
CiIy4asx MMO3HAKOMUTBCS C UCTOPUEH pa3BUTHUS T€OMETPUU
MOCPEACTBOM  M3y4YeHHs  cTaTel  y4eOHHMKa U
JIOTIOJIHATEIILHOM JINTEPaTypPhl
OTNEPUPOBATh TOHATHSAMU: TPABWIBHBIA MHOTOYTOJIbHUK; JJIMHA pUOOPECTH OMBIT PEHICHUS MPAKTUUECKHUX 3aad,
OKPYKHOCTH, IUIOIIA/Ib KpPyra, IUIOWAAb KPYroBOTO CEKTOpa; PEIIaTh | a TAKXKE 3a/1a4 UX CMEKHbBIX TUCLMILINH;
3a/1a4¥l ¢ IPUMEHEHUEM IMPOCTEUIUX CBOWCTB (puryp; pemarh 3amadu MO3HAKOMHTHCSI C UCTOPHUEH Pa3BUTHUSI TEOMETPUU
I[TpaBuibHBIC Ha HaXO0XKJIEHUE T€OMETPUYECKHUX BEJTUYUH (JJTUHBI, TUIOIIA N ); MOCPEACTBOM  M3y4YeHHs  cTaTel  y4eOHHMKa U
MHOTOYTOJIbHUKH UCIIOJIb30BAaTh CBOMCTBA TEOMETPUYCCKUX QUTYp H TMPUMEHSTH | JOTOTHUTEIBLHOU JTUTEPATYPHI;
dbopMynbl AN pelIeHHs  OPOCTeMIIMX  3afad  MPAKTUYECKOTro OpUOOpPECTH  OMBIT  MCCIENOBAaHUS  CBOICTB
coaepKaHus MJIAHUMETPUIECKUX buryp c MTOMOIIIBIO
KOMITBIOTEPHBIX TPOTPAMM
OTIEPUPOBATH TOHATUSMH: PACCTOSHHUE MEXKIY ABYMs TOYKAMH C MpUOOPECTH  OMBIT  PEHICHUs  MPOCTEHIIHNX
3aJIaHHBIMM KOOPJIMHATAMM, AEJICHHE OTpe3Ka B JAaHHOM OTHOLIEHWHW, | IPAKTHUYECKUX 3a/lay, a TakKe 3aJad HX CMEKHBIX
JlekapTOBBbI ypaBHeHUE (GUTYpHI, 00lllee YpaBHEHUE MPSIMOU, ypaBHEHUE MPSIMOU C | TUCIHUILINH;
KOODAUHATHI YII0BBIM KO3 (UIIMEHTOM, YpaBHEHUE MPSIMON, TPOXOIAIICH uepes JABe MO3HAKOMUTBCS C UCTOPUEHN pa3BUTHUSI T€OMETPUU
3aJJaHHbIE TOYKU; MOCPEJICTBOM  HM3Y4YEHHUsI CcTaTel  ydeOHHMKa U
MCII0JIb30BaTh METO/ KOOPAUHAT MPU PEIIEHUH TPOCTEUIINX 3a71a4 JIOTIOJIHUTENbHOM JINTEpaTyphl
OTNEpUpPOBaTh  TMOHATUSAMH:  BEKTOpP,  PaBEHCTBO  BEKTOPOB, TTO3HAKOMHUTBCS C BEKTOPHBIM METOJIOM PEeIICHUs
Bexropsi KOJUIMHEApPHOCTh BEKTOPOB, CyMMa BEKTOPOB, POU3BEACHUE BEKTOPA Ha | 3a/1a4 Ha BBIUUCIEHUE U JOKA3aTeIbCTBO;
YUCIO; MapaJJIEIbHbIA MEPEHOC; MCIOIb30BaTh BEKTOPHI U CKAISIPHOE NpUOOPECTH  OMBIT ~ PEHICHUsT  MPOCTEHIIHMX
MIPOU3BEJIEHNE BEKTOPOB ISl pEUICHUsI MPOCTEUIINX 3a]1aY, MPaKTUYECKUX 3a/1a4
OTIEpUPOBATh TMOHATHUSAMH JIBIJKCHHE IUIOCKOCTH (TMapasuiebHbBIN NpUOOPECTH  OMBIT ~ PEHICHUsT  MPOCTEHIIHMX
Teomerpudeckie NepeHoc,  IEeHTpajibHas W OceBasg  CUMMETpHs,  IOBOPOT), | MPAKTHUUECKHUX 3a/1a4
T —— npeoOpa3oBaHue MOJ00NS; §
NPUBOAUTH HPUMEPHl MAaTEMAaTHUYECKUX  3aKOHOMEpPHOCTEH B

OKpYKaIoIlIel TeNMCTBUTEIHLHOCTH U MPOU3BEJICHUSIX HCKYCCTB




HauanbHble ONEpPUPOBATh MOHATUAMM: MpsMas MpU3Ma, NMUPAMUIA, LWIHHAD, IPUOOPECTH ONBIT MPOCTEHILIEro HCCIEI0BaHUSL
CBEICHHS KOHYC, LIap. CBOMCTB CTEPEOMETPUUECKUX

MO CTEPEOMETPHH

2.3. KoppekunoHHO-pa3BUBAKOIIUE 321a4M NIPeIMeTa

JlaHHas mporpaMMa aJanTHpPOBaHa JUIl OOy4arollerocs ¢ HEeAOCTaTOYHOW MaTeMaTH4YECKOM MOATOTOBKOM, MMEIOLIETO 3aJepXKKY NCHXUYECKOro
pa3BUTHsI, OIpaHUYEHHbIE BO3MOXKHOCTH 3710poBbs. [Ipu cocTaBieHMM NpOrpamMMbl YYUTHIBAIUCH CIEAYIOLIME OCOOCHHOCTH YU€HHMKA: HEYCTOHYMBOE
BHUMAaHHE, MBI 00bEM NaMsITH, 3aTPYAHEHUS IPU BOCIIPOM3BEICHIH YUeOHOTO MaTepralia, Hec(hopMHUPOBAaHHOCTh MBICIIUTEIBHBIX ONEpanuii (aHamms,
CHHTE3, CPAaBHEHME), IJIOXO Pa3BUThIE HABBIKM UTEHMs, YCTHOM M NMUCbMEHHOW peur. Ilpomecc oOydeHHs TakMX IIKOJIBHUKOB MMEET KOPPEKLHMOHHO-
Pa3BUBAIOIINN XapaKTep, HAIPABICHHBIH HA KOPPEKLUIO UMEIOIUXCS y 00y4YaromMXCsl HEAOCTAaTKOB B PA3BUTHH, IPOOETIOB B 3HAHUAX U ONHMpACTCS Ha
CYOBEKTUBHBIN OIBIT yYaIllerocs U CBA3b C pealbHON XKHU3HbIO.

[Honyuenue nerbmu ¢ 3IIP 3HaHUN 1O MaTeMaTHKE SBJISETCS OJHUM M3 YCIOBUM HMX YCIIEHIIHOW COLMANM3alMU, 00ECIEUYEHUs UX MOJTHOLEHHOTO
y4JacTus B )KM3HM 0011ecTBa, 3((HEeKTUBHON caMOopeaan3aliy B pa3IMUHbIX BUAAaX MPOopeCcCHOHATBLHON U colManbHOM aedrensHocTu. ConepkaHue Kypcea
CrocoOCTBYeT (POPMUPOBAHUIO Yy OOYYAIOIIUXCS MaTeMaTHYECKOro ammapara il pPelIeHHsS 3ajad M3 Pa3HbIX pa3[esioB MaTeMaTHUKH, CMEXHBIX
IIPEIMETOB, OKPY’KaloLeld peanpbHOCTH. HekoTopple MareMaTH4eCKHE IIOHATUS BBOJATCS O3HAKOMMTEIBHO B IIPOLECCE PEIICHUS KOHKPETHBIX
MPaKTUYECKHUX 3a/1a4. B pesynbrare MOsBISETCS BO3MOXHOCTH JOOABHTH BpPEMs Ha MOBTOPEHHE B Hadale M B KOHIE Y4eOHOrO Toja W Ha H3y4YCHHE
CIIO’KHBIX M BaXKHBIX TeM. KoppekunoHHo-pa3BuBatoiias pabora odecreyrBaeT CBOEBPEMEHHYIO CIIEUAIN3UPOBAHHYIO IOMOILb B OCBOCHUU COJIEPyKaHMSI
pOTrpaMMbl M KOPPEKIUIO HEIOCTaTKOB pa3BuTusi oOydwaromuxcs ¢ 3[IP u cnmocoOcTByeT GopMHpOBaHHIO Yy HUX YYEOHBIX NEHCTBHN (JIMYHOCTHBIX,
PEryasSTUBHBIX, I03HABATENIbHBIX, KOMMYHUKAaTHBHBIX).

B npouiecce oOyuenust olHUM U3 HApaBJIE€HUH paObOTHI ABJISETCS KOPPEKLMS BBICIINX MICUXUYECKUX (QYHKIUN 00yUJaronInXxcs.

KoppekunonHo-pa3BuBaromas 3ajada mpeaMera:

o pa3BUTHE 3MOLMOHAILHO-BOJIEBOM M JIMYHOCTHOM cepbl peOEHKA M MCUXOKOppeKuus ero noseneHus. [Ipouecc oOydeHus Hepa3pbIBHO
CBS3aH C pPa3BUTHEM I[103HABATEJIILHOM JESTEIbHOCTH, JIMYHOCTHBIX KauecTB pPEOEHKA, a TakXKe BOCIHUTAHUEM TPYAOIIOOUS, CaMOCTOSATEIbHOCTH,
TEpPIIETUBOCTH, HACTOWYUBOCTH, JTIOOO3HATEILHOCTH, YMEHHUH MJIAHUPOBATh CBOM JACUCTBUS, OCYILECTBIATh KOHTPOJIb U CAMOKOHTPOJIb. OO0ydueHHue HOCUT
MIPAKTUYECKYI0 HAMNpaBJIE€HHOCTh M TECHO CBA3aHO C JAPYTMMHU NpeaMeTamH, XHu3Hblo. llpakThueckue paboThl MpeciHeayloT ILeld BOOPYKEHHS
o0yyaromuxcs He00X0AUMBIMU MPAKTUYECKUMHU HABBIKAMH U YMEHUEM MEPEHOCUTh 3TH HABBIKU HA JAPYTHE BUJbI AEATEIbHOCTH.

Koppekuronnas pabota Ha ypoKe MOAUNHSAETCS CIETYIOINUM LENSIM:

° KOPPEKIHsI 3pUTENFHOTO BOCTIPUSATHUS Yepe3 MCIOIb30BaHUE CXeM M Tabmull, dyepe3 paboTy mo oOpasily, yepe3 MpPaKTUYECKyH padoTy u
yepe3 KOMMEHTHPOBAHUE CBOUX JIEUCTBUIA;

° KOPPEKIIUS peUH Yyepe3 CIOBAPHYIO paboTy MaTeMaTHUYECKUX TEPMUHOB,

. KOPPEKIHUS MaMsITH Yepe3 HEOTHOKPATHOE MMOBTOPEHHE;

° MICUXOKOPPEKIUS MMOBEACHUS Yepe3 Oece/Ibl, MOOIIPEHUS 32 XOPOIIINE Pe3yIbTaThl;

° KOPPEKIIHsI UHIUBUIYATbHBIX MPOOETIOB B 3HAHMIX Yepe3 WHANBUAYAIbHYIO pab0Ty Ha YpOKax U JOMalllHee 3aJaHie;

° KOPPEKIIHsI SMOIIMOHAIBHO-BOJIEBOH cephl uepe3 CMEHY BUAOB JESITCIbHOCTH.



2.4. Kparkas ncuxoJioro-negarornieckasi xapakrepucruka ooydawmmuxcs ¢ 311P

O6yuarommecst ¢ 3[IP — 3T0  neTu, UMEIIME HEJOCTaTKH B MCHUXOJIOTMYECKOM pa3BuTHH, noaTBepkaeHHble [IMIIK u npensrcrByromue
MOJIy4eHHUI0 00pa3oBaHus 0€3 co3maHms CHelUalbHbIX yciioBuil. Kareropusi ooydaromuxcs ¢ 3[1P — HeogHOpOAHAS MO COCTaBy rpyIma MIKOJIbHHUKOB.
Cpemu npuuuH Bo3HUKHOBeHUs 3I1P moryt ¢urypupoBaTh opraHuyeckas W/uind (yHKIIMOHAIbHAS HEJOCTAaTOYHOCTh IEHTPAIHHOW HEPBHOM CHUCTEMBI,
KOHCTUTYIIUOHATILHBIC (PAaKTOPbI, XPOHUYECKHUE COMATHUYECKHE 3a00JieBaHMs, HEOJIArompUATHBIC YCIOBHSI BOCIHTAHHUS, ICUXUYECKAass W COIMATbHAS
nenpuBaiusg. IlomoOHoe pa3sHOOOpa3ue 3THOJIOTHYECKUX (PAKTOpPOB OOYCIOBIMBAET 3HAYUTEIBHBIM JUANa30H BBIPAKECHHOCTH HApYIIEHUH — OT
COCTOSIHUHM, NPHOMMKAOIUXCA K YPOBHIO BO3PAaCTHOM HOPMBI, /O COCTOSHHM, TpeOYIOIIMX OTIpaHWYeHHUs OT YMCTBEHHOM oOTcTajocTH. Bce
oOyuvaroruecss ¢ 3[IP WCHBITHIBAIOT B TOW WM HWHOW CTENICHH BBIPAKCHHBIC 3aTPYJHECHHS B YCBOCHHMH YYEOHBIX MpOTrpaMM, OOYCIIOBJICHHBIC
HEJOCTATOYHBIMU TIO3HABATEILHBIMH CIIOCOOHOCTSIMH, CIEIU(DUICCKUMU PACCTPOMCTBAMH TICUXOJIOTHYECKOTO Pa3BUTHs (IIKOJHHBIX HABBIKOB, PEYH H
Ip.), HAPYIIEHUSMH B OpTraHU3AIMH ACITSIBbHOCTH W/ WK 1ToBeaeHus. O0mmumu 11 Bcex o0ydarommxcs ¢ 3[1P sBisitoTes B pa3HOM CTEEHN BhIpaKEHHBIE
HEJO0CTaTKU B ()OPMHUPOBAHUHU BBICHIMX IICUXWYCCKUX (DYHKIWH, 3aMEUICHHBIN TeMIT JIN00 HEPaBHOMEPHOE CTAHOBJICHHE TIO3HABATEILHOM JACSITEIHLHOCTH,
TPYIHOCTH MPOU3BOJBHOM caMoperyasuuu. JlocTaTOYHO 4acTo y OOydaroluXcsi OTMEYAroTCsl HapyIIeHUs PEYeBOM M MEJIKOW pPydyHOH MOTOpPUKH,
3pUTEIBHOTO BOCHPHUSATHS W MPOCTPAHCTBCHHOW OPHUEHTUPOBKH, YMCTBEHHOW pa0OOTOCIIOCOOHOCTH M 3MOIMOHANBHOU chephl. [lnama3zon paznuywii B
pa3Butun odyvaromuxcs ¢ 3[1P mocrarouHo BeTUK — OT MPaKTUYECKH HOPMAIBHO Pa3BUBAOIINXCS, UCTIBITHIBAIOIINX BPEMEHHBIE U OTHOCUTEIBHO JIETKO
YCTPAaHUMBIC TPYIHOCTH, O OOYYAIOIIMXCS C BBIPAKEHHBIMHU M CIIOKHBIMH 110 CTPYKTYpE HapyIICHUSMH KOTHUTUBHOU M a(EKTUBHO-TTOBEACHUCCKON
chep nuunoctu. Y obOyuarommxcsa ¢ 3IIP, koTopble XapakTepu3yrTCsl YPOBHEM Pa3BUTHsI HECKOJIBKO HU)KE BO3PACTHOW HOPMBI, OTCTAaBAaHUE MOXKET
MIPOSIBJISATHCS B 1IEJIOM WJIM JIOKAJIbHO B OTACJBHBIX (DYHKIMAX (3aMEIJICHHBIN TeMIT IN00 HEPAaBHOMEPHOE CTAHOBJICHHE MTO3HABATEIHLHOU JACSATEIHHOCTH).
OtmeuaroTcs HapylleHUss BHUMaHUS, TaMSTH, BOCIPUATHUS U JP. TO3HABATENIBHBIX MPOIECCOB, YMCTBEHHON pabOTOCTIOCOOHOCTH U LI€JICHANPABICHHOCTH
NEeSITEIbHOCTH, B TOW WM MHOW CTETICHH 3aTPYIHSIONINE YCBOSHUE IIIKOJIBHBIX HOPM U IIKOJBHYIO aJanTaiuio B 11esioM. [Ipon3BoiIbHOCTD, CAMOKOHTPOIb,
caMoOperyianus B TOBEACHUM M JAEATeIbHOCTH, KaK MpPaBHIIO, CPOPMHUPOBAHBI HEIOCTaTOYHO. (OO0y4aeMOCTh YAOBIETBOPUTENbHAsA, HO YacTo
n3bupareabHas U HEYCTOMYMBAs, 3aBUCSINAS OT YPOBHS CIOXHOCTH U CyOBEKTUBHOM MPUBIEKATEILHOCTH BUA JEATEILHOCTH, a TAKXKE OT aKTyaJIbHOTO
SMOIIMOHAIFHOT'O COCTOSIHHS.

3. CucreMa OLEHKH JOCTUKEHUS IIJIAHMPYEMBIX Pe3yJIbTATOB OCBOCHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrPaMMbl OCHOBHOI'0 00111€ro
o0pa3zoBaHus
1.3. Cnocoovt KORmMpPoOa u OUEHUGAHUA 00PA306AMETLHBIX 00CMUNICCHUIL YUAULUXCA

OLICHKa JIMYHOCTHBIX PE3VYJIIbTATOB B TCKYIIEM O6paSOBaTeJ'IBHOM nponecce MOKET MPOBOAUTHCA HA OCHOBE COOTBCTCTBHUA YUCHHUKA CICAYIOIIHUM

TpeOOBaHUAM:

v CO6J'IK),Z[CHI/IC HOPM U IIpaBUJI NMMOBCACHUS, IPUHATHIX B O6pa30BaTeJIBHOM YUYPCKIACHUU

v MMPpUIICIKAHUEC U OTBETCTBCHHOCTD 34 PE3YJIbTAThI O6y‘-ICHI/I$I;

v\ aKTMBHOCTbB U WHUIMATUBHOCTH HA YPOKE U IPHU BBIITOJIHCHUN JOMAIIHETO 3aaHu .
OI_ICHI/IBE[HI/IC MCTAIMPECAMCTHBIX PEIYJIIbTATOB BEACTCS IO CICAYIOIIUM IMO3ULIUSAM!

v/ cmOCOOHOCTH K COTPYIHUYECTBY U KOMMYHUKAIIUH;



v CIOCOOHOCTBH ¥ TOTOBHOCTH K MCIOb30BaHuI0 KT B 111X 00y4eHus U Pa3sBUTHS;

v/ COoCOOHOCTH K CAMOOPraHHU3aIuH, CAMOPETYJISIIIUH U pedIIeKCHH.

OneHKa JOCTUKEHUSI YYCHHUKOM METANpeJIMETHBIX PE3yJbTaTOB MOKET OCYIIECTBISATHCS MO MTOraM BBIMOJHEHHUS MPOBEPOUYHBIX pabOT, B pamMKax
CUCTEMBI TEKYLIEH, TEMATUYECKOW U MPOMEKYTOUHOM OLIEHKH.

[TpumepHBIe BUABI KOHTPOJIA Y4E€OHBIX JOCTHXKEHHUH MO MPEAMETY: YCTHBINA OIMpOC, TECT, CAMOIPOBEPKA, CAMOCTOsATENbHAs paboTa, MaTeMaTHUECKH
JTUKTaHT, KOHTPOJIbHas paboTa, paboTa Mo KapTOYKaM U T.II.

['pymnmna pe3ynbTaToB «BBITYCKHUK HAy4UTCS» MPEICTaBIsIeT cOO0M pe3ybTaThl, JOCTHKEHHE KOTOPBIX 00ecreunBaeTcs B OTHOLIEHUH JTaHHOTO
oOyuatomerocsi. Ilpu koHTpone kauecTBa oOpa3oBaHMs TpyINa 3aJaHUN, OPUECHTHUPOBAHHBIX Ha OLIEHKY JOCTHKEHHsS IUIAHUPYEMBIX PE3yJbTaTOB W3
0510Ka «BBIMYCKHUK MOIYYUT BO3MOKHOCTh HAYYUTHCS», MOXKET BKIIOUATHCS B MaTepUaibl 010Ka «BBIMYCKHUK HAYYUTCS». DTO MO3BOJIUT IPEIOCTABUTH
BO3MOKHOCTh OOydJaronieMycsi MpoJAEMOHCTPUPOBATh OBJIAJICHUE KAadeCTBEHHO WHBIM YpPOBHEM JOCTIKeHHU. I[IpenmeTHbie pe3ysibTaThl pasnena
«BBITYCKHUK MOJIYYUT BO3MOXKHOCTh HAYYUTHCS» HE BBIHOCATCS HA UTOTOBYIO aTTECTALIMIO, HO MPU 3TOM BO3MOYKHOCTh UX JOCTUKEHHUS IPEAOCTABISACTCS
oOyJaromemycs.

ﬂﬂ}l OUEHKU ylleﬁﬂblx oocmudiceHull yuauieecoca ucnojibiyemcs:

v BXOJHOW KOHTPOJIb B Hayajie 00yYEHHs B OCHOBHOM IIKOJIE B BHJIE TECTHPOBAHMS MIIH JUATHOCTUYECKOM KOHTPOJIBHON paboThI;
v\ TeKymIHii KOHTPOJIb B BUJIE CAMOCTOSATEIBHBIX PadoT, TECTOB, TUKTAHTOB;
v\ TeMaTH4ecKHil KOHTPOJIb B BUJI€ KOHTPOJBHBIX PadoT.



1. CONEPXKATEJIbHBIN PA3JIEJI

TemaTuueckoe INIAaHUPOBaHUE

Kou-Bo
No Conep:xanue 4acoB M0
u/n Paznen nporpamMmme
Y4yeHuk y3Haer Y4eHUK MOJYYHUT BO3MOKHOCTH Y3HATH M AT
ep3sika
TosToperue kypea Pannonansubie BoipaxeHus. [IpeoOpa3oBaHue panuoHalbHBIX BbIpakeHHH. CBoiicTBa CTENEHH C LENBIM
1 anreGpbI 8 Knacca nokasareneM. HepaBencrtBa. Kangpatnele kopHH. IlpeoOpa3oBanue  BblpakeHUHl, coJepiKalux 3
apudmeTrnyeckue KBajapaTtHble KopHu. KBagpaTHble ypaBHEHUs
Tpuronomerpudeckue ¢ynkmuu yrina ot 0° mo 180°. | Crareu yueOnuka: «TpuroHomerpusi — Hayka 00
Teopemy kocuHycoB. Teopemy cuHycoB. PenieHue | U3MEpeHUMM TpPEYrOJbHUKOBY», «BHeBnucaHHas
TPEYroJabHUKOB. POpMyJIbl A HAXOKIAEHUS IUIOUIANN | OKPYKHOCTH TPEYTOJIbHUKA».
TPEYrOJIbHUKA. CnocoObl MpPUMEHEHHs aNredpandeckoro u
TPUTOHOMETPUUECKOTO amnmnapara IpHU peLIeHUN
2 | Pemienne TpeyrojabpHHKOB reomerpuueckux 3amgad. CriocoObl MPUMEHEHUS 5}
areOpanyeckoro M TPUTOHOMETPHUUYECKOTO
anmapara v Uy JIBH)KCHUS IIPU PELICHUN 3a/1a4
Ha  BBIUMCIEHUE IUIOLAAU  TPEYroJIbHUKA.
[IpuemMbl pemieHuss NPAaKTUYECKUX 3a4ad, a
TAK)KE 3a1a4 UX CMEXKHBIX JUCIUIUIMH.
Cratpto yueOHHMKA: «O HEKOTOpBIX cIlocobax
Uucnossle HepaBeHCTBA. OCHOBHBIE CBOMCTBA YHCJIOBBIX | I0KA3aTE€IbCTBA HEPABEHCTBY.
HepaBeHCTB. (CliokeHME M yMHOXEHHME UHUCIOBBIX | AMNNapaT HEPABEHCTB JUIsl PEIICHUs 3ajad u3
HepaBeHCTB. OIleHMBaHUE 3HAUEHUS  BBIPAKEHHUA. | Pa3IMUHBIX Pa3/eoB Kypca.
3 | HepaBencrtBa HepaBenctBa ¢  oxHoif  mepemeHHoW. Pemenue | PazHooOpasHbie IPUEMBI JI0Ka3aTeIbCTBA 13
JIMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. UNCIOBbIE | HEPAaBEHCTB.
npoMeXyTku. CUCcTeMBbl JIMHEHHBIX HepaBeHCTB ¢ ojHOW | ['paduueckue [IpEACTABICHUSA JUIS
[IEPEMEHHOM. HCCIIE0BAHUS HEPABEHCTB, CUCTEM HEPABEHCTB,
coJiepKalix OYKBEHHbIE KOI(DPUITMEHTHI.
[IpaBuiibHBIE MHOTOYTOJIBHUKM M UX cBoicTBa. [nuHa | CraTthio yueOHUKA «O MOCTPOEHUHU MPaBUIIbHBIX
4 I[TpaBuibHBIC okpykHocTu. [Inomans kpyra. N-yTOJIbHUKOBY. 3
MHOT'OYT'OJIbHUKH [IpmemMbl pemieHuss NpPaKTHYECKUX 3anad, a

TaKKe 3aJa4 MX CMEXKXHBIX OUCIUIUIMH. MeTo bl




HCCIIEIOBAaHUsI  CBOMCTB  INIAHUMETPUYECKUX
(Guryp ¢ NOMOMIbIO KOMIBIOTEPHBIX MTPOTPAMM.

[ToBTOpeHHE W pacmIUpeHHe CBeICHUNW O (QyHKIUU.
CgoiictBa ¢ynkiuu. IloctpoeHue rpaduka QyHKIUN
y = kf(x). Tlocrpoenne rpadukoB QyHKIHMA Y =

Cratpto yuebnuka: «M3 wuctopun pa3BUTHUS
TTOHSTHS GyHKITIY, «O HEKOTOPBIX
npeoOpa3oBaHUsIX IPaPUKOB (DYHKITHI.

[Mpuembl  wcmonb3oBaHus  (QYHKIIMOHAIBHBIX
NPEACTABIICHMH ¥ CBOMCTB  (QYHKIMHA 1S
pElIeHUsT MAaTeMAaTUYECKUX 3a7a4 M3 Pa3IUIHBIX

KBanparnunas ynkuus | f(x) + buy = f(x + a). Kagpatuunyro ¢GyHKIHIO, | Pa3aenoB Kypca. 20
ee rpadpuk U cBoiictBa. Pemenwe kBagpaTHbIX | [I[poBoAMTE  HCCllenOBaHMS,  CBA3aHHBIE  C
HepaBeHCTB.  CucTeMbl  ypaBHEHHMH ¢ JIByMs | U3y4€HHUEM CBOMCTB (DyHKLMI, B TOM 4YHCIE C
NIEPEMEHHBIMH. UCIIOJIb30BaHUEM KOMIIBIOTEpA.
Ha ocHoBe rpadukoB wu3yyeHHbIX (GYHKLIUH
CTpOUTH Oosiee CIOXKHBIE Tpapuku (KyCOUHO-
3aJJaHHble, C «BBIKOJIOTBIMUY» TOYKAMH U T. II.).
Paccrosinne wmexnay naBymss Toukamu ¢ 3agaHHbIMU | Crarbu yueOHHKa: «Metop koopauHar», «Kak
KoopauHaTamu. KoopauHatel — cepeuHBI  OTpE3Ka. | CTPOMJIM MOCT MEXIy reoMeTpueil u anreOpoii».
VYpaBuenue  ¢urypbl.  YpaBHeHHE  OKpyXHOCTH. | KoopauHaTHBIE MeTOHN pemieHus 3amad  Ha
VYpaBHeHue npsMoi. YrinoBoit ko3(hGUIMEeHT IpIMOH. BBIUMCIICHHME U  JoKa3aTenabcTBO.  Ilpuemsl
JlexapToBBI KOOPIUHATHI 3
pelleHrs MPaKTHUYECKUX 3aJad, a TaKXkKe 3ajad
ux CMEKHBIX JVCLIUILIVH. MeTtobl
WCCIIEIOBaHUsI  CBOMCTB  IJIAHUMETPUYECKHUX
(Guryp ¢ NoMoIIb0 KOMIBIOTEPHBIX TPOIPaAMM.
Cratplo yueOHMKa «CHauana Obla urpay.
[loHATh, YTO 4YHUCIIOBBIE JaHHBIE, KOTOpBIE
WCIIOJIB3YIOTCSL JUISl XapaKTEpUCTHUKU OOBEKTOB
OKPY>KaroILEro Mupa ABIIAIOTCS
Maremarnueckoe MOJEIUPOBAHHUE. IIpoueHnTHbBIE Py Hl pa,
MPEUMYIIECTBEHHO NPUOIMKEHHBIMHU, 4YTO TIO
pacueTbl. AGCONIOTHAs M OTHOCUTEJbHAS MOTPEIIHOCTH. .
. 3aMMcH MPUOJINKEHHBIX 3Ha4YeHUH,
OnemeHThl npukiagHoi | OCHOBHbIE TpaBMjia KOMOMHATOpuku. Yactora u
. coJieprKaIuxcs B MH(OPMaLIMOHHBIX 13
MaTeMaTHKH BEPOSTHOCTh  ciay4aiiHoro coOwiTus. Kiaccuueckoe
HUCTOYHUKAX, MOXXHO CYIHUTb O IIOTPELIHOCTU
onpezeneHue BeposTHOCTH. HauanbHble cBeneHUs O
MPUOTHKEHUS.
CTaTHCTHUKE.
IToHsATH, UYTO  MOIPEIIHOCTH  pe3yibTaTa

BBIUMCIICHUN JOJKHA OBITh COU3MepuMa ¢
MOTPEIIHOCTHIO NCXO/IHBIX JAHHBIX.
[IpnoGpectn  ONBIT NPOBEACHMS CIyYalHBIX




9KCIIEPUMEHTOB, B TOM YHCJIE C IOMOIIBIO
KOMIIBIOTEPHOTO MOJIEIUPOBaHUS,
UHTEPIIPETAIUU UX PE3YJIbTATOB.

Hayuutbcs HEKOTOPBIM CHeIUaIbHbIM
npuéMaM pelieHuss KOMOMHATOPHBIX 3a]1ay.
[Tpuobpectu MepBOHAYAIbHBIN OTIBIT
opranuzanuu cOopa IaHHBIX IpPU TMPOBEACHUU
OInpoca OOILECTBEHHOTO MHEHUS, OCYIIECTBIATh
UX aHaJu3, IPEJCTaBIATh PE3yJbTaThl OIpoca B
BUJI€ TAOJIHIIBI, TUArPAMMBI.

[Toustue BekTopa. Koopnunatel Bektopa. ClloKeHHE U

Cratpto yueOHuka «[IpuMeHeHHE BEKTOPOBY.

BBIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpPA Ha 4MCJIO. | BEeKTOpHBIM  METOA  pelIeHHs  3axad  Ha
8 | Bekrops CkassipHOE TPOU3BENECHNUE BEKTOPOB. BBIUMCICHHE M  JOKa3aresnbcTBO.  IIpuemsl 4
pelleHrs MPaKTHUYECKUX 3a]ad, a TaKXkKe 3ajad
UX CMEXHBIX JTUCLHUIUIMH.
[Tonsitue umcinoBoit mocienoBarenbHocTu. Koneunsie u | CtaThio yueOHHKa «O KpoHMKax, MOJICOIHYXaX,
OeckoHeuHble MocienoBaTeabHOCTH. CrocoObl 3aJaHMsl | COCHOBBIX LIHMILIKAX U 30JI0TOM CEYEHUN.
[0CJIEI0BATEIbHOCTH. Apudmernyaeckas u | CnocoObl perieHns: KOMOMHUPOBAHHBIX 33/1a4 C
reoMeTpHuyecKas porpeccuu. | npuMeHeHueMm (opmyia N-2o 4wieHa U CyMMBI N
9 Uucnosbie CpoiicTBa WiICHOB apu(PMETHUECKON M TE€OMETPHUECKON | TMEPBBIX YJICHOB apuMeTHIECKON u 11
MOCJIEI0BATENBHOCTH nporpeccuii. @opMyibl 0011eT0 UieHa apu(PMETHIECKON | FeOMETpUYECKOil IMporpeccuid, MpUMEHssT MpH
U TEOMETpUYeCKOM mnporpeccuii. PopMyibl CyMMBI II | 3TOM anmnapar ypaBHEHUN U HEPaBEHCTB.
HEPBbIX YJICHOB apU(PMETHYECKOH M T'€OMETPHUYECKON
nporpeccuii. CymMma OECKOHEYHOW T€OMETPUYECKOM
nporpeccuu, y Kotopoii |q| < 1.
JBuxenue (mepemerienue) ¢urypsl. Ilapamnenshbiif | CtaTbio yuyeOHHKa «IIpumeHenue
nepeHoc.  OceByto  cummerputo.  LleHTpanpHyto | mpeoOpa3oBaHuil GUTyp MPH PEIICHUH 3a1au».
10 I'eomerpuyeckue cummerputo. [ToBopot. 'omoreruto. [lonodue duryp. [IpueMbl pemieHuss NPaKTUYECKUX 3aaad, a 2
npeoOpa3oBaHus TaK)KE 3a1a4 UX CMEKHBIX AUCLHUIIINH. MeTobl
WCCIIEIOBaHUsI  CBOMCTB  IJIAHUMETPUYECKHUX
(Guryp c NoMoIIb0 KOMIBIOTEPHBIX TPOTPAMM.
HauanbHble cBeICHIA [Tpsamyro mpusmy. [Tupamuny. Humuaap. Konyc. Hlap. Meronsl HCCIIEI0BaHUs CBOMCTB
11 CTepeOMEeTpUYecKUX  (Guryp ¢  THOMOIIbIO 1
110 CTepeoMeTpHH KOMITBIOTEPHBIX MPOTpamMM.
12 IToBTOpenue N o
OBTOpPEHHE OCHOBHBIX IMOHITUI TEM Kypca 7

n cucreMarusanusa




y4eOHOTr0 MaTepuasa

O01I€ee KOJINIEeCTBO
YacoB:
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YueOHO-TeMaTHUYECKOE IIAaHUPOBaHUE

Opranuza-
Koi- ITHOHHAS
Paznen nporpammsl, Hata
Tema ypoka BO dhopma OcHoBHbIE BUBI AesTeabpHOCTH 00yuaromierocs ¢ 3[1P
KOJIMYECTBO YaCOB (Hemenst)
4acoB | MpoBele-
HHSL ypOKa
IToBTOpeHue Onpenenary BUA KBaJApaTHOI'O YpaBHEHUS ,BbIOMpATH
3 P Ksanpatnsle ypaBHeHUs 1 YP peal o A /1P yp ’ p
(€5)) paroHaIbHBINA CIIOCO0 PEIICHUSI.
CocraBiieHUEe MAaTEeMaTUYCCKON 1 vp Onpenenars TUN 3aJa4d, COCTABISATh MAaTEMATUUYECKYIO
MOJIEJIN TEKCTOBBIX 3a/1a4 MOJIENIb
KitoueBsle 3amaun reomMeTpun- 1 VOMH Pemats 3meMenTapHbie 33241
8K
Pelenne DopMyIUpOBATH:
TPeyro/IbHUKOB TPPIFOHOMeTPPIqu(;‘oI’Ie 180° 1 VOH3 OIIpEeAEIICHUs: CUHYCa, KOCUHYCa, TAHI'€HCa, KOTaHI€HCa
(5 ) ¢dyukiuu yria ot 0° 10 yra ot 0 10 180;
CBOWCTBO CBf3M JUIMH JHMAarOHAJIEeK ©  CTOPOH
mapajuieIorpaMma.
Teopema KOCUHYCOB 1 YOH3 DopmyIUpOBATH U Pa3bACHATH OCHOBHO€E
TPUTOHOMETPUYECKOE TOKAECTBO. BEIUMCIATH 3HAUCHUE
TPUTOHOMETPUYECKONH (YHKIIMH Yyria MO 3HAYEHHUIO
OJIHOH M3 €ro 3a/IaHHbIX (QYHKIUH.
@opMynIMpoBaTh M JOKA3bIBaThb TEOPEMBI: CUHYCOB
Teopema cuHycoB 1 YOH3 PMYJHP p YCOB,
KOCHUHYCOB, CJEIACTBHS M3 TEOPEMbl KOCHUHYCOB H
CHHYCOB O IIOMIaJX OMTMCAHHOIO MHOTOYTOJIbHUKA.
3anuchiBaTh M JOKA3bIBaTh (DOPMYIBI TSI HAXOXKICHHS
IUIOMIAAN TPEYroJbHUKA, paJAyCOB BIMCAHHOM H
Penienue TPEYTOJILHUKOB 1 VYOH?33 OIIMCAaHHOM Opr)KHOCTeI\/'I TPEYroJIbHUKA.

HpI/IMeHHTL HU3YUCHHBIC ONPCACICHUA, TCOPEMbBI U




(I)OpMy.]'II:I JJI HaXOXKJICHUA

(hOpMYJIBI K pEIISHUIO 3a71a4

8 YOH3
IUTOLIAA TPEYrOJIbHUKA
Hepasencrpa 9 YOH3 Pacrio3sHaBaTe M HPUBOAUTH IIPUMEPHI  YHUCIIOBBIX
13 Yucnosbie HEpaBCHCTBA o
(13 ) 10 YPK HEPaBECHCTB, HEPABEHCTB C IMEPEMEHHBIMU, JIMHEHUHBIX
11 OCHOBHBIE CBOWCTBA YMCIOBBIX VOH3 HEPABEHCTB  C  OJHOM  IIEPEMEHHOM,  JBOMHBIX
HEPaBEHCTB HEPABEHCTB.
12 Crnoxenne U YMHOXXEHHUE VOH3 DopMyIIHpPOBATH!
‘(‘)HCHOBHX HCPABCHCTB. VP ONpENENECHUs: CpPAaBHEHHUS JBYX UHCEN, pPELIEHUS
13 LICHUBAHMNC SHAYCHIA HEPABEHCTBA C OJHOW IIEPEMEHHOM, PaBHOCHIIBHBIX
BBIPAXKCHUA o
P = HEPABEHCTB, PELICHUS CHUCTEMBbI HEPABEHCTB C OJHOU
Hepasenctaa c OJTHOM o
14 . YOH3 NEPEMEHHOM, 001aCTH ONpe/IeNICHHsI BRIPAKCHUS;
NEPEMCHHOU o
15 | Pemene [—— YOI3 CBOWMCTBA  YMCIJIOBBIX  HEPABEHCTB, CIIOKEHHUS U
16 | Hepasencts c OmHOI vp YMHOZMEHHs THCIOBEIX HEPABEHCTB.
TepeMEHHOH. YUCIIOBEIE Pewmate mpocThle JIMHEWHbIE HEPABEHCTBA. 3alHCHIBATH
17 HPOMEXYTKU YP pelLICHUsT HEPABEHCTB M UX CHUCTEM B BHUJE YHUCIIOBBIX
18 | CucreMsl TMHEHHBIX YOH3 IIPOMEKYTKOB.
19 | HepaBeHCTB C YP
20 OJTHOM MTEPEMEHHOM VP
KonTpoasnas padora Ne 1
21 P P VPK
«HepaeeHcmea Uu ux cucmemaul)»
IpaBuIbHbIE [TogcHATh, 4YTO Takoe ILEHTP W UEHTPAJbHBIA Yol
MHOTOYTOJIbHUKH MPAaBWIBHOTO MHOI'OYI'OJIbHUKA, CEKTOp M CEIrMEHT
22 YOH3
(39) Kpyra.
DopMyIIMpOBaTH:
OIpeIeTICHUE TPABUIIBHOTO MHOTOYT'OJIbHUKA;
CBOMCTBA MIPAaBUIILHOTO MHOT'OYT'OJIbHUKA.
23 TpaBuibHLIE MHOTOYT oL HHKH YOH3 3anuceiBaTh (GOPMYIBl JUTUHBI OK HOCTH, IUIOIIAIN
U UX CBOMCTBa pMYy Py ’
Kpyra.
3anuchIBaTh AJUHBI JYTH, IJIOMAAH CEKTOPa, (POPMYIIbI
JUI HaXOXKJICHHWS PaJuyCOB BIMCAHHOM M OINHUCAHHOMN
24 VP OKPY’KHOCTEH ITPaBUILHOTO MHOTOYTOJIbHUKA.
CTpouTh C MOMOUIBIO LUPKYJIS U JIMHEUKU TIPABUIIbHBIC
TPEYTOJIbHUK, YETHIPEXYTOIbHUK, IIIECTUYTOJIbHHUK.
KBanparuunas o5 IloBTOpeHue u pacuMpeHue VOH3 PopMyIHpOBATH:

(ynkuus

CBEIEHUI 0 QYHKLINHU




26 . H : ;
(209) TS — YOH3 OnpeeeHuUs: HYJIS byHKIINN; HPOMENYTKOB
27 yP 3HAKOIMOCTOSIHCTBA (DYHKIMH; (DYHKIMH, BO3PACTAIOLICH
28 | Hoctpoenne rpaduxa QpyHKumm YOMH | (y6biBaromeil) Ha MHOKECTBE; KBaJpaTHUHON (DYHKIUH;
29 | y=kg(x) yPp KBaJ[PaTHOTO HEPABEHCTBA;
30 | Iocrpoenue rpadhukos YOH3 CBOMCTBA KBaIPaTUUHON (QYHKIIHH;
31 | dymkumity = g(x)+ bu YP Ctpoutb rpaduk KBaIpaTHUIHON (QYHKINU.
32 y=gx+a) YPK Pemats mpocThie KBaipaTHbIE HEPABEHCTBA.
33 YOH3
34 Ksagpatnunas ¢yHkuus, e€ yP
35 | rpaduk u cBoiicTBa YyP
36 VPK
37 YOH3
38 Pewienue kBaapaTHBIX yP
39 | HEpaBEHCTB VP
40 yPp
41 C N YOH3
43 P VP
KonTpoabnas padora Ne 5
44 «Keaopamnvie nepagencmaa. VPK
Cucmemvl ypasHenuii ¢ 08yms
nepemerHnblmu)
JleKapToBbI Paccrosinne Mexy AByms ®opMynupoBaTh: ONpPEIEICHUE YpPaBHEHHsS (QUIYpBHI,
KOOPAHWHATBI 45 | TOKaMH € 3a/laHHBIMH VOH3 HEO0OXOIUMOE U TOCTATOUHOE YCIOBUS MapaIEIbHOCTH
3w koopauHatamu. KoopauHater JBYX TPSMBIX.
;epe/:u/mm OTpeska 3anuceiBaTh  (GOPMYJIBI  PACCTOSIHUS MEXKIY JABYMS
46 YPZEEZEEZ g’fry)i};écm VOH3 | Toukamu, KOOpJAMHAT CepeMHBI OTPE3KA.
YgaBHeHHe np}:[ilaoﬁ VY3HaBaTh ypaBHEHHE OKPY)KHOCTH, 0OIllee ypaBHEHUE
47 | Vriosoii koodmmenT VOH3 | MPAMOi, ypaBHEHUE MIPSIMOM c YTJIOBBIM
npsMoit KO3 QHULIHEHTOM.
JJIeMEHTEI . 48 MaremaTndeckoe YOH3 HpI/IBO,Z[I/ITI) HpI/IMepH:
NMPUKJIATHOA MOACIIMPOBAHUC o o
- MaTEeMaTHYeCKUX  MOJEJe  pealnbHBIX  CHUTYyallHii;
MaTeMaTUKHU 49 [IponienTHBIE pacuéThbl YOH3 6 . X
(134) 50 | AGCOmorras n oTHocHTolLnas VO3 PHOTHKEHHBIX BCJIMYHH; HCIIOJTb30BAHUS




HOTPEIIHOCTH KOMOMHATOPHBIX MpPaBWJI CYMMBI M IIPOW3BEICHUS;
>1 vP CIIy4ailHbIX, JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHI;
52 YOH3 OIIBITOB C PaBHOBEPOSTHBIMH UCXOJAMU;

OCHOBHBIC TIpaBUIIa NPEJCTAaBICHUA CTAaTUCTHYECKUX [JaHHBIX B BHUJE
53 | KOMOMHATOPUKH VP TabJyuL, AUarpaMM, rpaduKoB.

DopMyIMpPOBATH:
54 | Yacrora n BeposTHOCTS VOH3 OmpeeIeHU: aOCONMIOTHOW M OTHOCHUTEIHHOU
55| cayuaiinoro COGBITHS 75 HO(I;peH.IH'OCTGI/I, JIOCTOBEPHOTO, HeB03M0>Kf{0r0
COOBITHS; KITACCHYECKOE OTIPEIeNICHNE BEPOSTHOCTH;
56 VOH3 npaBuia: KOMOWHATOpHOE MIPABUIIO CYMMBI,

Krnaccuyeckoe onpezeneHne POU3BEICHUS.

57 BCPOATHOCTH VP Haxomuth TOYHOCTH MNPUOMMKEHHS 10  TaOiHIe
NpuOMKEHHBIX ~ 3HaYeHUH BenmuuuHbl.  OLEHHMBATH
58 VOH3 npUOIMKEHHOE 3HAYCHUE BEITMYNHBI.

HauambHbIe CBEICHHS O [IpoBOANTH ONBITHI CO  CIYY4allHBIMH  HCXOJaMHU.

59 | cTaTHCTHKe vp [TosicuaTs W 3ammceiBaTh  (GOpMyNTy HAXOXKIACHUS
YacCTOTHI CIy4allHOro coObIThsl. HaXxomuTh BEpOSITHOCTH
CIIy4aifHOTO COOBITHSI B OMBITaX C PaBHOBEPOSATHBIMU

KounTtpoannas padora Ne 10 HCXOIaMHU.

60 | «Inemenmer npuxnadnoi YPK Haxoquth ¥ TPUBOAWTH IPUMEPHI HCIOJB30BAHUS

Mamemanuri CTAaTUCTHYECKUX XAPAKTEPUCTHUK.

BekTopsbI OnwuchIBaTh MOHATHUS BEKTOPHBIX U CKAJISIPHBIX BEJINYHH.
(4u) Momsrie Bexropa I/IJ'IJ'IIOCTpI/IpOBaTT: MOHATHE BEKTOpA.
61 YOH3 | ®opMynupoBars:

Koopaunater BekTopa

ONpeNeNeHusl:  MOJYJsl  BEKTOpa,  KOJIMHEAPHBIX
BEKTOPOB, PAaBHBIX BEKTOPOB, KOOPAHMHAT BEKTOPA,
CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB,
MIPOTHBOIOJIOXKHBIX BEKTOPOB, YMHO)KEHHUSI BEKTOpa Ha
CrioeHHe H BEIMATaHHE YHCII0, CKAISIPHOTO TIPOM3BE/ICHHUSI BEKTOPOB;
62 | BekTOpOB YOH3

YMHOXKEeHUE BEKTOpa Ha YUCIIO

CBOMCTBA: PaBHBIX BEKTOPOB, KOOPAWHAT PpaBHBIX
BEKTOpPOB, CJIOKE€HHsS BEKTOPOB, KOOPIMHAT BEKTOPA
CyMMBl ¥ BEKTOpa pa3HOCTH JBYX BEKTODPOB,




CkanspHoe IPON3BEICHHE

KOJUIMHEApHBIX BEKTOPOB, YMHOXEHHUS BEKTOpa Ha
YHUCJIO, CKaJSIPHOTO TMPOMU3BEACHHS JIByX BEKTOPOB,
MEePIEeHIUKYJISIPHBIX BEKTOPOB.

63 BEKTOPOB YOH3 Jloka3biBaTh TEOPEMBbI: O HAXOXKJACHUU KOOPAWHAT
BEKTOPa, O KOOPJMHATAX CYMMbI U Pa3HOCTH BEKTOPOB,
00 YCJIOBUM KOJUIMHEAPHOCTH [JBYX BEKTOPOB, O
HAXOXICHUM  CKAISIPHOTO  MPOU3BEIACHUS  JIBYX
BEKTOPOB, 00 YCIIOBUU MEPICHIUKY/ISIPHOCTH.
64 | KoHTpoIbHas paGoTa Ne7 VPK 86HaxoauTh KOCHHYC yIja MEKIY ABYMS BEKTOPAaMH.
«Bexmopoly [Ip87uMEHATE W3y4EHHBIE ONPEIEIEHHS, TEOPEMBI H
(bOpMyJIBI K pEIICHHIO 33/1a4.
YucioBbie Yier1oBLIe IpuBOIUTH HPUMEPBHI: MI0CJIeI0BATEIbHOCTEH;
T0CJIe/I0BATEIbHOCTH 65 [0CIIE10BATELHOCTH YOH3 | yycnoBbIX TOCHENOBATENBHOCTEH, apuMeTHUecKkoil |
(114 r€OMETPUYECKON ITPOTPECCHIL;
66 | Apudmernucckas nporpeccns YOH3 UCIIOJIb30BAHUS  MTOCICIOBATEILHOCTEH B pealbHON
67 VP JKHU3HHU.
68 VP OnuckIBaTh:
TIOHSATHS TTOCIICA0BATEILHOCTH, YiCHA
69 | Cymma n mepserx unenos YOH3 MOCJIEI0BATEIbHOCTH; CTIOCOOBI 3aaHus
o ;
70 | apudmeTHUecKoii mporpeccun VP T ———
71 YOH3 Brerunciars:
T'eoMeTpHUecKas porpeccis YJICHBI MTOCJICIOBATEIBHOCTH, 3aJaHHOM (OPMYIIOit N-ro
72 VP YJICHA WK PEKYPPEHTHO.
PopMyIHpOBATH:
OTIpEICIICHUS: apupMeTHIECKOU MIPOTPECCHUH,
73 CyMMa N TIepBBIX YICHOB VOH3 FGO¥CTPquCKOﬁ pOrpeccuu; 3 3
IE€OMETPUYECKOI TPOTPECCHH CBOWCTBA YICHOB apU(PMETUUYECKON M T€OMETPHUECKOU
IIPOrpeCCHil.
CymMa GeCKOHETHOM 3amaBath  apU(METHUECKYHO U T€OMETPUYECKYIO
74 | TEOMETPHHUECKOH MporpeccH, VO3 IIPOrpecCuu peKyppeHTHO.
y KOTOPOil MOZYJIb 3anmuchiBaTh M MOSCHATH (OPMYJBI OOIIEro djeHa
3HaMeHareJs MeHble 1. apu(dmMeTnyecKoil U reoMeTpUUYECKOI MPOrpeccuil.
3amuchIBaTh U J0KA3bIBaTh: (DOPMYIIBI CYMMBI N MEPBBIX
25 KonTpoabnas pa6ora Ne 8 VPK YJICHOB apupMeTHuIeCcKou u reOMETPUYECKOI

«IIpoepeccuuy

nporpeccuit; GopMysbl, BRIpaskaroliue CBOMCTBA YWICHOB
apu(mMeTnyecKoi U reoOMeTpUYECKOM MPOrpeccuil.




Beraucisate cymmy  OECKOHEYHOW TeOMETPHYECKOM
nporpeccuu, y Kkotopoit |q < 1. IlpeacraBmarb
OCCKOHEYHBIC TIEPUOIUUECKHE IPOOH

B BUJIC OOBIKHOBECHHBIX.

I'eomeTpuueckue
npeodpa3oBaHusi

(29)

76

JlBmkeHue (mepeMenieHme)
¢urypsl. [lapannensHbrii
nepeHoc

OceBas cUMMeETpHs

YOH3

77

LentpanbHast CUMMETpHSL.
ITosopor
T'omorerus. [Tonobue duryp

YOH3

[lpuBoaute  mpuMepsl  mpeoOpasoBaHus  Guryp.
OmnuceiBath mpeoOpa3oBaHusi GUryp: mapaieabHbINA
HepeHOC, OCeBasi CUMMETPHS, LIEHTPaJIbHAs CUMMETpPHH,
MIOBOPOT, TOMOTETHSI, TOJO0HeE.

dopmynupoBars:

ONpENeNIeHUs: JBW)KEHUS; pPaBHBIX (UTYp; TOYEK,
CUMMETPHYHBIX ~ OTHOCHTEJIIBHO  TPSMOH;  TOYeK,
CUMMETPHYHBIX ~ OTHOCHTEIBHO  TOYKH,  (UTYpBHI,
UMEIoUIel OCh CUMMETpHHU; (UTyphI, UMEIOIIEH LEHTP
CUMMETPHH; IOJI0OHBIX QUTYp;

CBOMCTBA: JABIKCHUS, TAPAJUICIILHOTO TIEPEeHOCa, OCEBOM
CUMMETPHH, LEHTPAIbHOW CHMMETPUH, [OBOPOTA,
TOMOTETHH.

Jloka3plBaTh TEOPEMBI: O CBOMCTBaX HNapauIEIbHOTO
IepeHoca,  OCeBOM  CHMMETPHH,  LIEHTPaJbHON
CUMMETPHH, TIOBOPOTA, TOMOTETHH, OO0 OTHOIICHHU
IoImaae noJoOHBIX TPEYTOIbHUKOB.

[TpuMeHSATH W3y4YCHHBIE OIpPEICICHUS, TEOPEMBbl U
(GOopMyIIBI K pelIeHHIo 33/1a4.

HauaabHble cBeleHHs
Mo CTEPEOMETPUH
(1)

78

[Ipsimas npuzma. [Mupamuaa
Hunuuap. Konyc. lap

YOH3

Crpouth: u300pakeHUs] MPOCTPAHCTBEHHBIX (QUIYD:
Ky0a, MpsIMOYToJbHOIO MapajuUleNenunesa, MTUpaMHIbL,
IIPU3MBI, KOHYCA, 11apa.

HaxoiuTh: 371eMEeHThl IPOCTPAHCTBEHHBIX (PUTYD.

IToBTOpEHME
,00001IEeHIE U
cucTeMaTU3anus
y4eOHOro MaTepuaia
(79)

79

80

81

IToBTOpEeHME TeM Kypca 9
KJlacca

VP

VP

VP

Pacno3znaBate BuAbl u3ydaeMblX (GyHKUIuH. CTpouTh
rpadukn  (QyHKIMA Ha OCHOBE TMpeoOpazoBaHUM
U3BeCTHBIX IrpadukoB. Mcnomas3oBaTh (yHKIIMOHAIBHO-
rpaduuecKkue  TpEeACTaBICHUS I pElIeHus U
HCCIIE0BAHUS YPABHEHUM.

Pemate nMHeNHBIE, KBaJpaTHbIE paAlMOHAIbHBIE U
IpOOHO-pallMOHANbHBIE ypaBHEHUS U HEPAaBEHCTBA,




CHUCTEMBbl YPaBHEHHH M COBOKYIHOCTH HEpPaBEHCTB.
Pemats TekcTOBbIE 3a7aul aNreOpanuecKuM CIOCOOOM:
HEPEeXOAUTh OT CIOBECHOW (OPMYIMPOBKHM 3aJaud K
anreOpanvdeckoil Mo/ MyTEM COCTABJICHUS CUCTEMBI
YpaBHEHMI, pewarb COCTaBJIEHHYIO cucreMy
YpaBHEHU, HHTEPIIPETUPOBATH PE3YJIbTAT.
Pacnio3HaBaTh apu(MeTHUECKyI0 U TIE€OMETPUYECKYIO
OpOrpeccud  OpU  pasHbBIX  CIOcO0ax — 3aJaHus.
PaccmarpuBarte mpumepbl U3 pEAIbHOM  KM3HH,
WUTIOCTPUPYIONINE H3MEHEHUE B apuU(PMETHUECKOH U
reoMeTpUUYECKON porpeccusix; n300paxkaThb
COOTBETCTBYIOIIUE 3aBHCUMOCTHU TpaQHUECKH.

82 VP

83 VP

84 VP

85 VP
IIpumeyanue: — YOH3 — ypok OTKpBITHSI HOBOT'O 3HAHUS;

— YP — ypok pedrnekcuu;

— YOMH — ypok 00111eMeT0/10I0TUYECKOM HaIllPaBICHHOCTH;

— YPK — ypok pa3BHBarOIIEr0 KOHTPOJIA.

1. OPTAHU3ALIMOHHBI PA3IEJ

MarepuanabHO-TEXHUUYECKOE U MH(POPMALMOHHO-METOInYecKoe obecreueHrne o0pa3oBaTeabHOro Mpouecca BKIIOYAET B ce0sl: yueOHoe U yueOHo-
MeTo4eckoe odecneueHue, yueOHO-MeToInYeCKHe TOCOOUS 1 3JIEKTPOHHBIE 00pa30BaTeIbHbIE PECYPCHI.

o v &~ w b oE

3.1. YueGHoe U yueOHO-MeToM4ecKoe odecneyenne

Jlocka ¢ KOOpAMHATHOW CETKOM.

KomrnekTsr ACMOHCTPAIMOHHBIX TNIAHUMCTPUYCCKUX U CTCPCOMCTPHUICCKUX TEII.

KommiekT yepTeKHbIX HHCTPYMEHTOB: JIMHEWKa, TpaHCHOPTUP, YroibHUK (30°, 60°), yronbHuk (45°, 45°), HUpKYIIb.

Harnsgaeie noco6us (makaTel, rpaduKy, TaOJINLIB).
[TedaTHble mocoOust (yueOHUKH, pa3JaTOUYHbIA U TUAAKTUYECKUI MaTepHalbl).

Ta6J'II/II_[I)I BBIJAIOIIINXCA MaTEMAaTUKOB.




3.2. YyeOoHo-MeTOAMYECKHE MMOCOOH S

I'eomerpus : 9 kiacc : meroauueckoe nmocooue / E.B. bynko, A.I'. Mep3mnsk, B.b.

15 [Tononckuii u a1p. — M. : Benrana-I'pad,2015. — 152 c. : n. M. : Benrana-I'pa¢ 2019
MensuukoBa H.b., 3axapoBa ['.A./lunakTuueckue mMaTepuaibl M0 reoMeTpun. 9 M.: U3narenbcTBO
18. . " 2019
knacc. K yueOnuky JI.C. AtanacsHa "I'eomeTpus. 7-9 kiacchl «IK3aMeH»
3.3. DieKTpoHHBIEe 00pa3oBaTe/bHbIE PecypChl
Ne .
i HaumenoBanue o0pa3oBareiabHOTO pecypca DJIeKTPOHHBIN aapec

I/IHq)OpMaI_II/IOHHO-HOI/ICKOBaH cucrema «3 agadmn»

TectupoBanme online: 5—11 kaccer

BuptyanbHblii KaOMHET yUuTeNs, B KOTOPOM pa3MeleHbI
WH(POPMALIMOHHBIE PECYPCHl U HHTEPAKTUBHBIE CEPBUCHI ISl TIOATOTOBKU
Y TIPOBEACHMS 3aHATUM 110 MaTeMaTHKE H

MOCKOBCKHIA LIEHTP HEMPEPHIBHOTO MAaTEMaTHUYE€CKOTO 00pa30BaHMs

BI/IpTyaHBHaH IIKOJa FOHOI'O Mar€MaTHuKa.

bubnuoreka OJICKTPOHHBIX y‘Ie6HLIX IMOCOOUI 10 MaTeMAaTHKE

Bcs anemeHTapHas MmareMaruka.

SHCKTpOHHO'06p330BaTeJ'IBHBIC PECYPCHI

C=RU, O=I'BOY COW , 22 nrr.

Yctb-Knnenbckun,
CN=l1noTtHukos KO.A.,
E=plot.02@mail.ru
00d38c 13e6 09 ff 90 a9
2021.09.04 12:23:11+04'00'



https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%cc%e5%eb%fc%ed%e8%ea%ee%e2%e0%20%cd%2e%c1%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%c7%e0%f5%e0%f0%ee%e2%e0%20%c3%2e%c0%2e&t=12&next=1
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