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Pabouass mporpamma mo mpeamery «MaremaTtuka» mnpeaMeTHas obiacte «Martematuka u
uH(opMaTHKa» COCTaBIE€HA B COOTBETCTBUU ¢ DenepalbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTAHJIapTOM OCHOBHOTO OOIIEro 0Opa3oBaHUs C YYETOM INPUMEPHOM OCHOBHOM 00pa3oBaTEeNbHON
IporpaMMbl OCHOBHOTO 0011ero o0OpaszoBanus, onoOpeHHON DenepanbHbIM Y4eOHO-METOANYECKIM
obbenuHeHreM 1o oOmemy oOpasoBanuto (IIporokonm 3acemanust ot 8 ampems 2015 Ne 1/15
(fgosreestr.ru)).

1.IlnanupyeMble pe3yJbTaThl 0CBOEHHUSI YUEOHOTI0 peIMeTa
MaremMaTHKa

BpinyckHuUK Hay4uTcesi B 5-6 kiaccax (Uisi MCIOJIb30BAHUS B MOBCEIHEBHOM KU3HU U
o0ecrevyeHUs] BO3MOKHOCTH YCIIEIIIHOTO MPO0JIKeHHs 00pa3oBaHus Ha 0230BOM YPOBHe)

e OnepupoBaTh Ha 6a30BOM ypoBHe' TOHATHAMHU: MHOXECTBO, JJIEMEHT MHOYXECTBA,
MOIMHOKECTBO, TPUHAJICIKHOCTH;

® 33/1aBaTh MHOYKECTBA MEPEUNCIICHUEM UX DJIEMEHTOB;

® HAXOAWTH NepeceueHne, 00beTUHEHHE, TOJIMHOKECTBO B MPOCTCHUIITUX CUTYAIIHSIX.
B noBceqHeBHOI KU3HU U NP U3YYEHUH APYTUX NMPeIMETOB:

® pacrmo3HaBaTh JIOTHUYECKH HEKOPPEKTHBIC BHICKA3bIBAHUA.
Yucaa

e OmnepupoBath Ha 0a30BOM YPOBHE IOHSATHUSMHU: HATypaIbHOE YHCIIO, IEJI0€ YHCIIO,
O0OBIKHOBEHHAs APOOk, NeCATUYHAS P00, CMEIIAaHHOE YHCII0, PAIMOHAIBHOE YUCIIO;

® HCIIOJIh30BaTh CBOMCTBA YMCEN M TMpaBWiIa JCUCTBUI C pallMOHAJIBHBIMHU YHCIAMU TPH
BBITIOJITHCHHH BBIYUCIICHUI;

® LCIIOJb30BaTh MPU3HAKU JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUU BBIYUCICHUN U
pelIeHUN HECIOXKHBIX 3a/1a4;

® BBITIOJIHATH OKPYTJICHHE PAllMOHATBHBIX YMCENT B COOTBETCTBUH C MTPABUIIAMU;

® CpaBHUBAThH paIlMOHAJLHBIC YHCTIA.
B noBceqHeBHOI KU3HU U NIPUH U3YyYEHHUH APYTUX NMPeIMeTOB:

® OIICHUBATH PE3YJIbTATHI BEIYMCICHUHN TIPH PEIICHUN MTPAKTUYECKUX 3a]1a4;

® BBITIOJHATH CPABHEHUE YHCEII B PEATHHBIX CUTYyAIUX;

® COCTaBJISATh YHCIIOBBIC BBIPAKEHUS MPU PEIICHUH TMPAKTHUYECKUX 3aJad W 3a1ad u3
JIPYTHX y4eOHBIX MPEIMETOB.
CraTncTHKA U TeOpHsl BEPOATHOCTEM

e [IpencraBnsaTh JaHHBIC B BUAC TAOIUII, JUATPaAMM,

e yyuTaTh HHGOPMAIUIO, TIPESICTABICHHYIO B BUIE TAOIHUIIBI, TUarPAMMBI.
TexcToBBIE 3a7a4H

e Pemiath HECIIOXKHBIE CIOKETHBIC 33/1auyd pa3HBIX THUIIOB Ha Bce apudMeTHuecKue
JIehcTBHS,

® CTPOHUTH MOJEIb yCIOBUS 3a7auu (B BUAE TaOIUIbI, CXEMbI, PUCYHKA), B KOTOPOW JaHbI
3HAYCHHUS IBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMUMH, C IICJIbIO TTOMCKA PEIICHHMS 3a1a4H;

® OCYIIECTBIIATH CMIOCOO MOWCKA PElICHUs 3a7a4d, B KOTOPOM PACCyKJIEHHUE CTPOUTCS OT
yCIOBHA K TPEOOBAHUIO I OT TPEOOBAHMS K YCIOBHIO;

® COCTaBJIATH IUIAH PELICHUs 3a/1a4u;

® BBIJCIATH 3TAMbl PEIICHUS 3aa4H;

® UHTEPIPETUPOBATH BBIYUCIUTEIbHBIE PE3YyJIbTAThl B 3ajJaye, MCCIEI0BATh MOJYy4YEHHOE
pelieHue 3a1a4u;

® 3HATh PA3IMYUE CKOPOCTEH OOBEKTa B CTOAYEH BOJE, MPOTHUB TEUCHHUS W IO TCUCHUIO

peKkw;
® pemiath 3314 HA HAXOXKJICHUE YaCTH YHCIIa U YUCIIA TI0 €T0 YacTH;

131ech 1 manee — pacmo3HaBaTh KOHKPETHBIE IPAMEPHI OOIIUX TIOHATHI TI0 XapaKTEPHBIM HPHU3HAKAM, BBIOJIHATE
JIEACTBHS B COOTBETCTBUU C OTIPEACIICHUEM U MPOCTEHIIMMHU CBOMCTBAMH MOHITHHI, KOHKPETU3HUPOBATh MPUMEPAMU
0OIIIHe TTOHSTHS.



e pemaTh 3a7a4d Pa3HBIX TUIOB (Ha pabOoTy, HA MOKYIIKH, HAa JIBYKEHUE), CBSI3BIBAIOIINX
TPU BEJIUYHMHBI, BBIACISATH 3TU BEIMYMHBI U OTHOILICHUS MEXK]Ty HUMU;

® HaxOJWUTh NPOLEHT OT YHUCJa, YHCIO IO MPOIEHTY OT HEro, HAaXOAWUTh IPOLIEHTHOE
OTHOILLIEHHWE [IBYX YHCEJ, HAXOJUTh IPOLEHTHOEC CHWKEHHE WM IPOLICHTHOE IOBBIIICHUE
BEJIUYMHBI,

® pemiaTh HECIOKHBIEC TOTUYECKHE 3a7]a4l METOJIOM PaCCyKICHHUI.
B noBceqHeBHOM KU3HM U NIPU M3YYEHHUH JAPYTUX NPeIMETOB:

® BBIJIBUraTh IMIIOTE3bI O BO3MOKHBIX MPEAEIbHBIX 3HAYCHHUSIX HCKOMBIX BEJIMYUH B 3a/1a4e
(menaTh MPUKUJIKY)
Harasinnasi reomeTpust
I'eomerpuuyeckue Gurypsl

e OmnepupoBath Ha 0a30BOM ypOBHE MOHATUAMH: (PUTYpa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JIOMaHasi, yrojl, MHOTOyTrOJIbHUK, TPEYTOJbHUK M YETBIPEXYTOIbHUK, MPIMOYTOJIBHUK U KBaJapar,
OKPYXHOCTh W KpPYT, TPSMOYTOJNBHBIM Napajuienenwumen, kyO, map. M3o0paxars u3ydaembie
Gurypsl OT pyKH U ¢ IOMOIIBIO JIMHEHKU U LUPKYIISL.

B noBcenHeBHOI KU3HM U NIPU U3Y4YEHUH JAPYTUX NPeIMETOB:

e pemaTh MPAKTUYECKUE 337aUd C MPUMEHEHUEM MPOCTEUIITNX CBOMCTB QUTYp.
N3mepeHusi M BBIYUCICHHUS

® BBIOJIHATh U3MEPEHHE JIJIMH, PACCTOSIHUM, BEJIMYHUH YIJIOB, C IIOMOLIBI0O HHCTPYMEHTOB
JUISl U3BMEPEHUH JUIVH U YIJIOB;

® BBIYUCIITH IUIOAAN IPIMOYTOJIBHUKOB.
B noBcenHeBHOI KU3HM U NIPU U3YYEHHUH JAPYTUX NPeIMeETOB:

® BBIYUCIISITH PACCTOSIHUST HA MECTHOCTH B CTaHJApPTHBIX CHUTyalUsX, I[UJIOIIAIU
PSIMOYTOJIBHUKOB;

® BBLINOJHATH MPOCTEHIINE MOCTPOCHHS M M3MEpPEHUS Ha MECTHOCTH, HEOOXOJIHMMBbIE B
pEAIIbHOM )KU3HMU.
HUcTopusi MaTeMaTHKHU

® ONUCHIBaTh OTAEJIbHBIC BBIJAIOIINAECS PE3YJbTAThl, IOJIYYEHHbIE B XOAE pPa3BUTHS
MaTE€MaTHUKHU KaK HaAyKu;

® 3HATh NIPUMEPHI MATEMATUYECKUX OTKPHITHMM M UX aBTOPOB, B CBSI3M C OTEYECTBEHHOU U
BCEMUPHOMN UCTOPHUEH.
BbinyCKHUK MOJYYHT BO3MOKHOCTh HAYUYUTHCHA B 5-6 Kiaccax (s odecneyeHust
BO3MO’KHOCTH YCIIEIIHOTO NMPOJ0JIKEHUsA 00pa3oBaHusi HA 0230BOM M YIJIy0JIEHHOM YPOBHSIX)
DJieMEeHThI TeOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH

o Onepuposamv’ NOHAMUAMU: MHONICECMBO, XAPAKMEPUCMUKU MHOJICECMEA, ITeMeHM
MHOJICeCmaa, nycmoe, KoHeuHoe U 6eCKOHeUHOe MHOMCEeCE0, NOOMHOMCECME0, NPUHAOIEHCHOCHb,

®  onpeodenimv NPUHAOLEHCHOCHb JJIeMEHMA MHONCECMEBY, 00bEOUHEHUIO U NepeceyeHuro
MHOXCECm8, 3a0a8amb MHOMCECMBO C NOMOWbIO NePEeHUCIeHUs] DTIeMEeHMO8, CLO8ECHO20 ONUCAHUSL.
B noBcenHeBHOI KU3HM U NIPU U3YYEHHUH JAPYTUX NPeIMeETOB:

®  pacno3Hasambs 102U4eCKU HeKOPPEeKMmHbvle 8bICKA3bIBAHUS,

® CMpOUmMsb YenouKU YMO3AaKIOUEHUU HA OCHOBE UCNONb308AHUS NPABUT TOSUKU.
Yucna

e  Onepuposamb NOHAMUAMU: HAMYPATbHOE YUCIO, MHOINCECME0 HAMYPAIbHLIX YUce,
yenoe 4uUCnio, MHOHNCECMBO YEeablX Uucel, 0ObIKHOBEHHAs. Opodb, decamuuHas Opodb, cMeulaHHoe
YUCI0,  PAYUOHATLHOE  YUCNO,  MHOJCECMBO  PAYUOHANbHLIX — YUcCel,  2eoMempuyeckas
uHmepnpemayus HamypaibHbulX, YeavlX, payuoOHANbHbIX,

®  NOHUMAMb U OOBACHAMb CMbICT HOUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,

®  GLINONHAMb BLIYUCIEHUA, 6 MOM YUCTe C UCNONb30BAHUEM NPUEMOE PAYUOHATbHbIX
8bIUUCTEHULL, 0OOCHOBbIBAMb AN2OPUMMbL BbINOJIHEHUS OeUCMBUl,

2 3IICCB 1 JaJ€€ — 3HATh ONPEACICHUC ITIOHATHA, YMETh MOSACHATH €T0 CMBICIL,YMETh UCITIOJIB30BaTh ITOHATHUE U €T0
CBOICTBa IIpyu OpoOBCACHNU paccymz{eﬂnﬁ, JA0Ka3aTeJbCTB, pCUICHUU 3aa4.



® ucnonvzosamv npusHaxu Oemumocmu ua 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsr u
npousseoeHuss ducen Npu 6bINOJHEHUU BbIYUCICHUN U peueHuU 3a0ai, 000CHO8bI8AMb NPUSHAKU
oeaumocmu,

®  GLINOJHAMb OKPY2IleHUE PAYUOHANBHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  Ynopa0ouUBAMb YUCIA, 3ANUCAHHbLE 8 8UOE OOLIKHOBEHHBIX U 0CAMUUHBIX Opobell,

o naxooumwv HO/[ u HOK uucen u ucnonv3oeams ux npu pewieHuu 3a04a, .

®  oOnepupogamv NOHAMUEM MOOYIb YUCILA, 2e0MempudecKkas UHmepnpemayus Mooyis
yucna.

B noBceHeBHOM KU3HM U NIPH U3YYEHHHU APYTUX NMPeIMeTOB:

®  NpUMEHAMb NPABUNLA NPUOTUIHCEHHBIX 8bIYUCIEHUL NPU PeUeHUU NPAKMUYECKUX 3a0ay U
pelweHuu 3a0ay Opyeux yueoHuIxX npeomemos;

®  GLINOIHAMb CPABHEHUE PE3YIbMAMOE 8bIYUCIEHUN NPU PeUleHUU NPAKMUYECKUX 3a0ad,
8 MOM YUCTIe NPUOTUNCEHHBIX BbIYUCTIEHULL,

®  COCMasNAMmb HUCAOBLIE BbIPANCEHUS U OYEHUBAMb UX 3HAYEHUs NpU peuleHuu
NPAKmMu4ecKux 3a0ay u 3a0a4 uz opy2ux y4eOHulx npeomemos.

YpaBHeHHUs M HEpaBEeHCTBA

e  Onepuposamv NOHAMUAMU: PABEHCME0, YUCI0B0€ PABEHCMBO, YPAGHEHUe, KOpPEeHb
VpasHenusl, peuieHue ypasHeHus, YUcio80e HepageHCcmao.

CTaTHCTHKA U TeOpHsl BEPOSITHOCTEH

e  Onepupogamb NOHAMUAMU. CMONOYAMbLE U KPY2O8ble OUASPAMMbL, MAOIUYbL OAHHDIX,
cpeonee apupmemuueckoe,

®  u3sIeKamsv, UHGOpMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUACDAMMAX,

® cocmasname mabauysl, CMpoums OUASPAMMbL Hd OCHOBE OAHHBIX.

B noBce1HeBHOM KU3HH ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  u361eKAMb, UHMEPNPEMUPOBAMYb U NPe0OPA306bI6AMb UHDOPMAYUIO, NPEOCABNIEHHYIO
6 MadIUYax u Ha OUASPAMMAX, OMPAXHCAIOUYIO CEOUCMBA U XAPAKMEPUCMUKU PEANbHbIX NPOYECCO8
U A6EHUL.

TexkcToBbIC 321241

e Pewams npocmvle U CILONHCHbIE 3A0AYU PAZHBIX MUNOS, A MAKHCe 3A0aYU NOBLIUEHHOT
mpyoHOCmU,

®  UCNONBL308aMb pPA3HLIE KPAMKUE 3anuUcCu KaK MOOenu MeKCMO8 CLONCHbIX 3a0ad O
HOCMPOeHUs NOUCKOBOU CXeMbl U peuleHus 3a0ay;

®  3HamMb U NPUMEHAMb 00a cnocoba noucka peuwieHus 3a0ad (om mpebOo8aHus K yCio6uo
U om ycnosus Kk mpebosanuio),

®  M00enuposams paccyicoeHus npu NOUCKe peueHus 3a0a4 ¢ NOMOWbI0 2pagh-cxemul,

®  gblOeNAMb SMANbL peuleHUs 3a0auU U COOEPHCAHUE KaH 0020 Imanda;

®  UHMepnpemuposamsv  GLIYUCTUMENbHbIE —pe3VIbmamel 6 3a0aye, UCCIe008amb
nOy4eHHOoe peuleHue 3a0a4u,

®  QHANU3UPOBAMb BCEBOSMOINCHBIE CUMYAUUU 83AUMHO20 DACNONIONCEHUSL 08YX 00BLEKMO8
U UBMEHeHUe UX XApAKmepUCmuK npu COBMECMHOM OBUNCEHUU (CKOpOCMb, 8peMs, pacCmosHue)
npu peuwleHuu 3a0ay Ha O8udiceHue 08YX 00BLEKMO8 KAK 6 OOHOM, MAK U 8 NPOMUBONOJIONCHBIX
HAanpaeIeHusx,

®  UCCIe006amb B8CEBO3MOICHbBIE CUMYAYUU NpU peuleHuy 3a0ad Ha O08UdCEHUe No peke,
paccmampusams pasHvle CUCmeMbl OMC4Ema,

®  pewiams pasHOOOPA3Hble 3a0aYU «HA YACMUY,

®  pewams U 000CHOBLIBAMb C80E peuleHlUe 3a0ay (8blOesIMb MAMEMAMULECKYI0 OCHOBY)
HA HAXO0JCOeHUe YACMU YUCIA U YUCIA N0 €20 YACMU HA OCHO8e KOHKPEMHO020 CMblCIa 0poodu;

®  0co3HABamMb U OOBACHAMb UOEHMUYHOCMb 3A0aY PA3HLIX MUNOS, CEA3bIBAIOWUX MPU
BeNUYUHBL (Ha pabomy, HA NOKYNKU, HA OBUNCEHUE), BbLOEISAMb MU BEIUYUHbL U OMHOUEHUs.
MedHCOYy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMPYUpo8amv COOCMEeHHble 3a0aiu
VKA3AHHBIX MUNOB.



B noBceiHeBHOM KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  gblOenAmb NpU peuwleHuu 3a0ad XApaKmepucmuku paccmMampueaemMou 6 3adaue
cumyayuu, omiuuHvle Om pPeaibHulx (me, Om KOMOpPbIX AOCMPazuposanucs), KOHCMpYuposams
HOBble Ccumyayuu ¢ Y4eémom ISMux Xapakmepucmux, 6 YacmHOCmu, Npu peuwieHuu 3a0ad Ha
KOHYEeHmMpayuu, y4yumoléams NJIOMHOCMb 8eUiecmad;

®  pewiams U KOHCMPYUPOBAMs 3a0ayl HA OCHOBE PACCMOMPEHUS PealbHbIX CUMYayutl, 8
KOMOPbIX He mpebyemcs MOYHbLU GbIYUCTUMENbHBLU Pe3VIbMan;

®  pewambs 3a0auu HA OBUICEHUE NO peKe, PACCMAMPUBAS PA3HblE CUCTEMbl OmMCcUemd.
Harasinnasi reomerpust
I'eomerpuyeckue GuUrypsl

e [/3enekams,  uHmepnpemuposamv U Nnpeobpazosvieamv  uHgopmayuro - 0
2eomempudeckux Queypax, npeocmasieHHyI0 Had Yepmexcax,

®  uz0bOpaxcamv uzyyaemvie Queypbl Oom pYKU U C NOMOWbIO KOMHbIOMEPHLIX
UHCMPYMEHMOB.
H3MepeHus: 1 BbIYMCICHUSA

®  GLINONHAMb UMepeHue ONIUH, PACCMOAHUL, BEIUYUH Y2108, C NOMOUbIO UHCIPYMEHMO8
OJ1s1 usMepeHull ONUH U Y2l08;

®  GLIYUCTAML NAOWAOU NPAMOY2OJIbHUKOS, K8AOPAmMos8, 00bEMbL  NPAMOY2O0NbHbIX
napanienenunedos, Kyoos.
B noBceiHeBHOM KU3HM M NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  GLIYUCIAMb PACCMOAHUAL HA MEeCMHOCMU 8 CMAHOAPMHBIX CUMYayusx, niouaou
YUACKO8 NPAMOY201bHOU (hopMbl, 00EMbI KOMHAM,

®  8BLINOAHAMb NPOCMeluue NOCMPOEHUSL HA MECMHOCU, HEODXOOUMbLE 8 PeAlbHOU HCUSHU,

®  OyeHUBAMb PA3ZMeEPbI PEeANbHbIX 00BLEKMOE OKPYHCAIOU €20 MUPQ.
HUcTopusi MaTeMaTHKHU

o Xapaxkmepuzoeams 6K1A0 8bIOAIOWUXCA MAMEMAMUKOS 8 PA38UMUEe MAMEMAMUKY U
UHBIX HAYYHBIX obaacmell.
BorinyckHuk HayuuTcs B 7-9 Kiaccax (1Jisl HCIOJIb30BAHUS B MOBCEHEBHOM KU3HU U
olecreyeHUs] BO3MOKHOCTH YCIIEIIIHOTO MPOO0JIKeHHs 00pa3oBaHus Ha 0230BOM YPOBHe)
DJIeMEHTBI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH

e OmnepupopaTh Ha 06a30BOM ypOBHE® MOHATHMSIMM: MHOKECTBO, SJIEMEHT MHOYKECTBA,
MOJIMHOKECTBO, TPUHAJICKHOCTH;

®  327aBaTh MHOXKECTBA MEPEYUCICHUEM HX 3JIEMEHTOB;

® HAXOAWTH NEepeceueHne, 00beTMHEHHE, TOJIMHOKECTBO B MPOCTEUIITUX CUTYAIIHSX;

e omepupoBaTh Ha 0a30BOM YpOBHE MOHATHSAMH: ONpENEICHHE, aKCHOMa, TEeOopema,
JI0Ka3aTelIbCTBO;

® [IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl MTOATBEPKHEHUSI CBOUX BBICKA3bIBAaHUMH.
B noBceHeBHOM KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  HCIOJIb30BaTh TpaduyecKoe TMpPEeACTaBIEHUE MHOXKECTB JJIsi OMHCAHHS peabHbIX
MPOIIECCOB U SBIICHUH, MPU PEUICHUH 33/1a4 IPYTUX YIEOHBIX MPEIMETOB.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSIMHU: HATypalbHOE YHCIIO, IIEJI0€ YHUCIIO,
OOBIKHOBEHHast JIpo0b, JecATUYHas JpoOb, CMeEIaHHass JpoOb, paIMOHAIBHOE YHCIIO,
apuMeTUUECKHI KBaIpaTHBIN KOPEHb;

®  JCIOJIB30BaTh CBOMCTBA YHMCEJ U MTPABUJIA ACHCTBUI TP BBHINOJHEHUN BBIYMCIICHUN;

®  HCIMOJIb30BaTh MPU3HAKHU IEIMMOCTH Ha 2, 5, 3, 9, 10 npu BBINMOJIHEHUHN BBIYUCICHUN U
pELICHUN HECIOXHbBIX 3a/1a4;

®  BBINOJHATH OKPYIJIEHUE PALlMOHAILHBIX YHCE B COOTBETCTBUU C TIPAaBUIIAMU;

®  OICHMBATh 3HAUYECHHE KBAIPATHOT'O KOPHS U3 MOJIOKUTEIHHOTO LIEJIOT0 YUCIIa;

®  pacro3HaBaTh palOHaJIbHbIE U UPPAIOHATbHbBIE YNCIIA;

331ech U mainee — pacro3HaBaTh KOHKPETHBIE IIPUMEPHI OOIIKMX MOHATHH MO XapaKTEPHBIM MPH3HAKAM, BBIIOJIHATE
JIEACTBHS B COOTBETCTBUU C OTIPEACIICHUEM U MPOCTEHIIMMHU CBOMCTBAMH MOHITHHI, KOHKPETU3HUPOBATh MPUMEPAMU
0OIIIHe TTOHSTHS.



®  CpaBHUBAaTh YHUCIIA.
B noBceHeBHOI :KM3HU M NPU U3YYEHHH IPYTHX NPeAMETOB:

®  OLIGHUBATH PE3yJbTAThI BHIYMCICHUH MPH PEIICHUH MPAKTUYECKHUX 3a/1a4;

®  BBINOJIHATH CPABHEHUE YMCEIl B PEATbHBIX CUTYaLUsX;

®  COCTaBJIATh YMCIIOBBIC BBIPRKEHUS NPHU PEIICHUHM TNMPAKTHYECKUX 3ajad M 3a1ad u3
JIPYTUX y4eOHBIX MPEIMETOB.

ToxnecTBeHHBIE IPe0OpPa3oBaHUSA

e BBINONHATE HECIOXKHBIE MpPeoOpa3oBaHUs JUIS BBIYUCICHUS 3HAUCHWH YHCIIOBBIX
BBIPQXCHHUM, COJEpKAIlMX CTENEHW C HATypajJbHBIM IIOKa3aTeJeM, CTENeHU C LEeJIbIM
OTPHILIATEIbHBIM TIOKA3aTeIeM;

®  BBINOJHATH HECIIOKHBIE MPEOOpPa3OBaHMs IIENBIX BBIPAKEHUI: PacKphIBaTh CKOOKH,
PUBOIUTH MOAOOHBIE ClIaraeMble;

®  HCIOJIb30BAaTh (POPMYJIBI COKPAIIEHHOTO YMHOXKEHHUS (KBaApaT CyMMbI, KBaapaT
Pa3HOCTH, Pa3HOCTb KBAAPATOB) AJIsl YIPOILEHUS BEIUMCICHUI 3HAUEHUIN BBIPAKEHU;

® BBLINOJHATH HECJOXKHBIE MpeoO0pa3oBaHUA  JIPOOHO-TMHEMHBIX  BBIPAXKEHUH U
BBIPRKEHUH ¢ KBaPaTHBIMU KOPHIMH.

B noBceHeBHOM KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

e  [IOHMMAaTh CMBICJI 3aIMCH YHCJIAa B CTAHJIAPTHOM BUJE;

e  omnepupoBaTh Ha 6A30BOM ypOBHE MOHSATHEM «CTaHAAPTHAS 3aMUCh YHCIIAY.
YpaBHeHHUS M HEpaBEeHCTBA

e OmnepupoBarb Ha 0a30BOM YPOBHE MOHATUSMHU: PABEHCTBO, YHCIOBOE PaBEHCTBO,
ypaBHEHUE, KOpPEHb YpaBHEHHMsI, DPEIIECHHE YypaBHEHHUS, YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO,
peleHre HepaBeHCTBA;

IPOBEPATH CIPABEITHUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JTUHEHHbIe HEPaBEHCTBA U HECTIOKHBIC HEPABEHCTBA, CBOALINECS K TMHEHHBIM;
pelaTh CUCTEMbI HECIIOKHBIX TUHEHHBIX YPaBHEHUI, HEPABEHCTB;
MIPOBEPSTH, SIBIAETCS JIM JAHHOE YHCIIO PEIIEHUEM ypaBHEHUS (HEpaBEHCTBA);
pemath KBajpaTHbIEe ypaBHEHUS 10 (hopmyrsie KOpHEll KBaJpaTHOTO YpaBHEHHUS;
e  n300paXkaTh pELICHHs] HEPABEHCTB M UX CUCTEM Ha YHCIIOBOW MPSIMOM.
B noBceHeBHOI :KM3HU M NPU U3YYEHHH IPYTHX NPeAMETOB:

® COCTaBJIATh W pellaTh JHMHEHHBbIC ypaBHEHMS NPHU PELICHUU 3a/1a4, BO3HUKAIOUIUX B
OPYTUX Y4EOHBIX MPEeAMETaxX.

DOyHKUUH

e Haxonuth 3HaueHHE QYHKIMU MO 3aJaHHOMY 3HAUECHUIO apryMEHTa;

® HaxOOuTh 3HAUEHUE apryMeHTa MO 3aJaHHOMY 3HAUEHUIO0 (YHKIMHU B HECIOXKHBIX
CUTYyaIMAX;

e ompeneniTh NOJOXKEHHWE TOYKH MO e€ KOOpJMHAaTaM, KOOPAMWHATBI TOYKH MO e&
MOJIO’KEHUIO HAa KOOPAMHATHOM IIIOCKOCTH;

e 10 rpaduKy HaxXoAWTh OOJIACTh OMPEIENICHUS, MHOKECTBO 3HAUYEHUH, HYIU (QYHKIHH,
NPOMEXYTKH 3HAKOIOCTOSHCTBA, TNPOMEXYTKHM BO3pacTaHusi M yObIBaHUs, HauOoibllee U
HauMeHbIIIee 3HaUYeHUS PYHKIINH;

®  CTPOUTH rpaduK JUHEHHON (YHKINH;

®  TIPOBEPATH, SABIIACTCS JU JAaHHBIM rpaduk rpadukoM 3aaHHONW (QYHKIHUH (JTUHEHHOH,
KBaJPaTUYHOM, 00paTHON MPOMOPLUOHATBHOCTH);

e ompeneniaTh NpUOMKEHHBIE 3HAUEHHS] KOOPAWHAT TOYKU IepecedeHus TIpaduKoB
byHKINIA;

e onepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSAMHU: MOCIIEOBATEIBLHOCTD, apupMeTryecKas
Iporpeccusi, reoMeTpruIecKas porpeccus;

e pemath 3aJa4yd Ha I[POTPECCHH, B KOTOPBIX OTBET MOXET OBITh MOJyYEH
HETOCPECTBEHHBIM MOACUETOM 0€3 MpuMeHeHHs (popMyII.

B noBceHeBHOM KM3HM U NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:



®  HCIIOJIb30BaTh IpaMKU peanbHBIX MPOIECCOB U 3aBUCUMOCTEH ISl OMpPENeTICHHUS HX
CBOMCTB (HaHOOJIBIITNE U HAUMEHBIIINE 3HAYCHUS, IPOMEKYTKH BO3pACTaHHs U yObIBaHUS, 00JIacTH
MOJIOKUTEIBHBIX U OTPULATENIbHBIX 3HAYEHHUH U T.11.);

®  JCIOJIb30BaTh CBOMCTBA JIMHEHHOW (PYHKIMU W ee rpaduK MpU PEIICHHH 3a7ad W3
JIPYTHX y4eOHBIX MPEIMETOB.
CraTHCcTHKA U TeOPpHsl BEPOATHOCTEM

e lMeTh mpeacTaBlieHUE O CTATUCTHUECKUX XapAKTEPUCTUKAX, BEPOATHOCTH CIy4aiiHOTO
COOBITHSI, KOMOMHATOPHBIX 33/1a4ax;

® pemarh MPOCTEUITNE KOMOMHATOPHBIC 33/1a4ll METOJIOM MPSIMOTO M OPTaHH30BAaHHOTO
nepebopa;

®  MIpEACTaBIATH JaHHBIE B B TAOIUL, TUarpamm, rpaguKos;

®  YHUTaTh HHPOPMAIIHIO, IPEICTABICHHYIO B BUJIC TaOIHUIIbI, TUArpaMMBbl, Tpaduka;

®  ONpeneNsIThb OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKU YHCIOBBIX HA0OPOB;

®  OIICHUBATh BEPOSTHOCTH COOBITUS B MTPOCTEHIIIHNX CITyYasiX;

®  UMETh MPEJICTABICHUE O POJIM 3aKOHA OOJBIIUX YHCET B MACCOBBIX SIBJICHUSX.
B noBceHeBHOM KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  OIECHMBATh KOJUYECTBO BO3MOKHBIX BApHAHTOB METOJIOM Iepedopa;

®  UMETh IIPEJICTABICHHUE O POJIU MPAKTHUYECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHI;

® CpaBHMBaThb OCHOBHBIE CTAaTHUCTUYECKHE XapaKTEPUCTHUKU, MOJIYUYEHHBbIE B Ipoliecce
pelIeHUs IPUKIAIHON 3a1a9u, H3yUEHUS PEaTbHOTO SBIICHUS;

®  OIICHUBATH BEPOSTHOCTH PEATHHBIX COOBITUI U SIBICHUN B HECJIOKHBIX CUTYyAIIHSIX.
TexcToBBIE 3a7a4H

e Pemarth HeCNOXKHBIC CIOXKETHBIC 33Ja4d Pa3HBIX THUIOB Ha Bce apudmeTHyecKue
JIEHCTBHS,

®  CTPOUTH MOJIEJb YCIOBHSA 3a/1a4uM (B BUJE TaOIUIIbI, CXEMbI, PUCYHKA WM YPaBHEHHUS ), B
KOTOpPOW NaHbl 3HAYCHUS IBYX M3 TPEX B3aUMOCBSI3aHHBIX BEIMYMH, C IEJIBI0 TIOWCKA PEIICHUS
3a]a4H;

®  OCYILIECTBJIATH COCOO MOMCKA PEUIeHHsI 3a[]aui, B KOTOPOM PAcCyXJI€HUE CTPOUTCS OT
yCIOBHA K TPEOOBAHUIO I OT TPEOOBAHMS K YCIOBHIO;

®  COCTaBIIATH TUTAH PEIICHUS 33]1a4H;

®  BBIJCIIATH ATAIbBI PEUICHUS 3a1a4H;

®  HHTEPHPETUPOBATH BHIYUCIUTEILHBIC PE3YNIBTATHI B 3a7aue, UCCIEIOBATh MOTYYCHHOE
pelIeHre 3a1a9H;

® 3HATHh PA3IMYUE CKOPOCTEH OOBEKTa B CTOSUCH BOJIE, MPOTUB TCUCHHS U MO TCUCHUIO
peku;

e  pelaTth 33Ja4d Ha HAX0XK/IEHUE YaCTH YKCia U YKUCIia [0 €ro 4acTu;

e  pemiath 3a7aud pa3HbIX TUIOB (Ha paboTy, HA MOKYTIKH, HA TBUKEHHE), CBSI3bIBAIOIINX
TPH BEJIMYNHBI, BBIICISITh T BEIMYUHBI U OTHOILICHUS MEX]Ty HUMH,

®  HaxOJUTh MPOIEHT OT YHWCJA, YUCIO TO MPOIEHTY OT HEero, HAXOAWTh MPOIEHTHOE
CHI)KEHHE WJIM MPOLIEHTHOE MOBBIIICHUE BEINYNHBL;

®  pelIath HECJIOKHbIE JIOTUYECKUE 33]Ja4l METOJIOM PaCcCyKACHUM.
B noBce1HeBHOM KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  BBIABUTATh THUIIOTE3bI O BO3MOXHBIX MPEACTBHBIX 3HAYEHUSX HCKOMBIX B 3ajade
BEJIMYUH (JIeNIaTh TPUKUIKY ).
I'eomeTpuueckue purypnbi

e  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHITHSIMH '€OMETPHUUECKUX UTYD;

®  U3BJIEKaTh HHPOPMAIMIO O TEOMETPUUECKUX (UTYpax, IPEICTABICHHYIO Ha YepPTekKax B
SIBHOM BUJIE;

® TPUMEHATh JUIS peHICHHWs 3aJa4 TreoMeTpuueckre (akThl, €CIU YCIOBUS WX
IPUMEHEHHUS 3aJIaHbl B IBHOHM dopMme;

e pemath 3aJayd Ha HAXOXKJIEHUE TEOMETPUYECKUX BEIMYMH MO o00pa3laMm WiIn
AITOPUTMAaM.
B noBceHeBHOM KU3HM M NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:



®  HCNOJNB30BaTh CBOWCTBA TE€OMETPHUYECKUX (Uryp Ui pelIeHHs TUIIOBBIX 3ajad,
BO3HHUKAIOOIUX B CUTyallUAX HOBCGI[HGBHOfl JKHU3HU, 3a1a4 MMPAKTUYICCKOTO COACPIKAHUA.
OTHOmEHUs

e OnepupoBarh Ha 0a30BOM YpOBHE IMOHSATHUSIMH: PAaBEHCTBO (UTYp, paBHBIC (UTYPHI,
PaBEHCTBO TPEYTOJIBHUKOB, IaPaICAbHOCT IIPSAMBIX, HIEPIIEHIUKYIIAPHOCTE IIPAMBIX, YIIIBI MEXIY
PSIMBIMU, TIEPIIEHANKYJISP, HAKIIOHHAS, TPOEKIIUS.

B noBcenHeBHOI KU3HM U NIPU U3YYEHHUH JAPYTUX NPeIMETOB:

L4 HCIIOJIb30BAaTh OTHOIICHUA I PCIICHUA HpOCTGfIH.IHX 3aJa4, BO3HHUKAIOIIUX B
pEATbHOM )KU3HM.
HN3mepeHus u BLIYMCICHUS

o Brimonaare HU3MCPCHUC JIMH, paCCTOHHI/If/'I, BCJIMYHMH YTJIOB, C TIOMOIIIBIO MHCTPYMCHTOB
JUISL U3MEPEHUN IJTUH U YTJIOB;

® [pUMEHATh (QOpPMYJBl NEpUMETpa, IUIOMIAM M 00bEMa, IJIOWAAM MOBEPXHOCTU
OTACJIbHBIX MHOTOT'PAHHUKOB ITPU BBIYUCIICHUAX, KOTAa BCC JAHHBIC UMCIOTCA B YCIIOBUU;

e npuMeHATh Teopemy [ludaropa, 6a3oBble TPUTOHOMETPHUUECKHUE COOTHOUICHHUS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, IMJTOMAJEH B MPOCTEUILINX CITydasx.

B noBcenHeBHOI KU3HM U NIPU U3YYEHHUH JAPYTUX NPeIMETOB:

o BBIUUCIIATH PACCTOSAHUA Ha MCCTHOCTH B CTAHAAPTHBIX CHTyallUdX, IUIOIIAAW B
NPOCTEUIINX CIyYasiX, IPUMEHATH (OPMYJIBI B IPOCTEHIITNX CUTYAIUAX B IOBCETHEBHON KU3HU.
I'eomeTpryeckne NOCTpoOeHU

e l300paxkarb TUMOBBIE TUIOCKHE (UTYpbl M GUTYpPHI B TMPOCTPAHCTBE OT PYKU H C
IIOMOILBI0O UHCTPYMEHTOB.

B noBceHeBHOM KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  BBINOJHATH IPOCTEHIINE TOCTPOCHUSI HA MECTHOCTH, HEOOXOIMMBIE B PEaIbHOM JKHU3HHU.
I'eomeTpnueckune npeodpazoBaHus

e Crpouts purypy, CAMMETPUUHYIO TaHHOH (PUType OTHOCUTEIHHO OCU M TOUYKH.

B noBce1HeBHOM KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  pacro3HaBaTh JIBUYKEHUE OOBEKTOB B OKPY>KAIOLIEM MHPE;

®  pacrno3HaBaThb CHMMETPHUYHbIE QUTYpPHI B OKPYKaIOIIEM MUpE.
BekTOopbl M KOOPANHATHI HA MJIOCKOCTH

e  OmnepupoBaTb Ha 6a30BOM YPOBHE MOHATUSIMHU BEKTOP, CYMMa BEKTOPOB, IPOU3BE/ICHHE
BEKTOpPA Ha YHCII0,KOOPIUHATHI Ha MIIOCKOCTH;

e  omnpenensaTh NPUOIMKEHHO KOOPAUHATHI TOUKH 10 €€ N300pakeHUI0 Ha KOOPIUHATHOU
IJIOCKOCTH.

B noBcenHeBHOI KU3HM U NIPU U3YYEHHUH JAPYTUX NPeIMETOB:

®  JCIOJIb30BaTh BEKTOPHI ISl PELICHUs MPOCTEHIINX 3a/lady Ha OIpEAeNICHHEe CKOPOCTH
OTHOCHUTEJILHOTO JIBH)KEHUSI.

HcTopus MaTeMaTHKHU

o OnuceIBaTh OTACJ/IbHBIC BbBIAAIOIIUCCA PC3YJIbTAaThbl, IMOJIYYCHHBIC B XOJAC pPa3BUTUSA
MaTeMaTHKHU KaK HayKu;

®  3HATh NPUMEPHl MATEMATUYECKUX OTKPHITUN U X aBTOPOB, B CBSI3U C OTEYECTBEHHOH U
BCEMHUPHOU UCTOPUEH;

o IMOHUMATL POJIb MATCMATUKH B Pa3BUTUHU Poccun.

MeToabsl MaTEMaTHKH

e Bribupate mnoaxondmuii W3y4YEHHBI METOJ MJis pPEIIeHUH HW3YYEHHBIX THIIOB
MaTeMaTU4YeCKHUX 3a/ady;

e [lpuBoautrh mNpUMEpPbl MATEMAaTUYECKUX  3aKOHOMEPHOCTEH B  OKpyKarouiei
I[GﬁCTBHTGJIBHOCTH U MMPOU3BCACHUAX UCKYCCTBA.

BpINnyCKHUK MOJYYHT BO3MOKHOCTh HAYUYMTHCS B 7-9 KJ1accax JJis o0ecnevyeHust
BO3MOKHOCTH YCIIEIIHOT0 MPOJO0JIKEeHHsI 00pa3oBaHuA Ha 0a30BOM M YI/1y0JEHHOM YPOBHSAX
DJIeMEHTBI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH



e  Onepuposamv® nonsmusamu: onpedenenue, meopema, aKcuoma, MHOICECHEO,
XapakmepucmuKku MHONCECMEd, dNeMeHm MHO}Cecmeda, Nycmoe, KOHeuHoe U OeCcKOHeyHoe
MHOHCECMB0, NOOMHOHNCECMB0, NPUHAODIEHCHOCTb, BKII0YUEHIUE, PABEHCTNBO MHONCECME,

®  U300padicamv MHOHCECMEA U OMHOULEHUE MHONCECTE C NOMOWbI0 Kpy2os Jiliepa,

®  onpeoenamv NPUHAOLEHCHOCHb JJIEMEHMA MHONCECMEBY, 00bEOUHEHUIO U NepeceyeHuro
MHOJICECS,

®  300a8amb MHONMCECMBO C NOMOWBIO NEPEUUCTICHUS DTIEMEHINO08, CLOBECHO20 ONUCAHUSL,

®  Onepupoeamb NOHAMUAMU. 8bICKA3LIBAHUE, UCMUHHOCMb U JOHCHOCMb BbICKA3bIGAHUS,
ompuyaHue 8blCKA3bl8AHUL, ONepayul Hao BbICKA3bLIBAHUAMU: U, WU, He, YCI0BHble 8bICKA3bIGAHUS
(umnauxayuu);

®  CMmpoumb 8bICKA3bIGAHUS, OMPUYAHUS 8bICKA3bIBAHUIL.

B noBceHeBHOM KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  Ccmpoums YenouKu yMO3aKu0YeHUll Ha OCHO8e UCNONIb308AHUS NPABUIL JIOSUKI,

®  UCNONL308AMb  MHONCECMBA, ONepayuu ¢ MHOJNCeCmeamu, Uux zpaguieckoe
npeocmasienue 0 ONUCAHUSL PeanbHbIX NPOYecco8 U s61eHUlI.

Yucaa

e  Onepuposamv NOHAMUAMU: MHOICECMBO HAMYPATbHBIX YUCEN, MHOICECMBO UYeblX
yucen, MHONCECMBO PAYUOHANbHLIX YUCel, UPPAYUOHANIbHOE HYUCIO0, KBAOPAMHbIU KOPEHb,
MHOIHCECBO OClCEUMENbHBIX YUCEN, 2e0Mempuieckds UHmepnpemayus HamypaibHbiX, Yevix,
PAYUOHATIbHBIX, OCUCMBUMENbHBIX YUCETL;

®  NOHUMAMb U 0OBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCA,

®  GLINOJHAMb GLIUUCIEHUs, 8 MOM YUCNe C UCNOIb308AHUEM NPUEMO8 PAYUOHANbHBIX
BLIYUCTEHULL,

®  GLINONHAMb OKPY2eHUE PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  CpasHusamv payUOHAIbHbIE U UPPAYUOHATbHBIE YUCTA,

®  npedcmasiAmb pAyUOHAIbHOE YUCTO 8 8U0e 0eCAMUUHOU OpooU

®  YNOpA0OUUBAMb YUCIA, 3ANUCAHHbIE 8 8U0e 0OLIKHOBEHHOU U OeCAMUYHOU OpoOuU,

o naxooumv HOJ/[ u HOK uucen u ucnonv3oeams ux npu peuleHuu 3a0ad.

B noBce1HeBHOM KU3HH ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  NPUMEHAMb NPAGUILA NPUOTUINCEHHBIX BLIYUCIEHUL NPU peuleHUl NPAKMUYecKux 3a0a4 u
peuieHuu 3a0ay Opy2ux yueOHvlX npeomemos,

®  GLINOJHAMb CPABHEHUE Pe3)bMamos 8blYUCIeHUL NPU PeUeHUU NPAKMUYECKUX 3a0ad,
8 MOM YUCTe NPUOTUNCEHHBIX BbIYUCTIEHULL,

®  coCcmasnams U OYeHUBAMb YUCI0BbLE BbIPANCEHUS NPU PEULeHUU NPAKMUYECKUX 3a0a4 U
3a0ay u3 opyaux y4eOHvIX npeomemos,;

®  3anuUCLIBAMb U OKPY2IAMb YUCI0BblEe 3HAUEHUS PEeanbHblX GeIUYUH C UCHOTb308AHUEM
DA3HBIX CUCTEM UMePEHUsL.

ToxnecTBeHHBIE IPe0OpPa3oBaHMUS

e Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3ameleM, CmeneHu ¢ Yeavim
ompuyamenbHulM NOKA3AMeneM;

®  GLINOJHAMb NPeoOPA306aHUsl  YENblX  BbIpAXCeHUll. Oelcmeuss ¢ O0OHOYIeHAMU
(cnodcenue, vluUmMAaHue, YMHOMNCEHUE), O€UCMBUL C MHO2OUIEHAMU (CNOJCEHUe, BblYUMAHUE,
VMHOJICeHUe);

®  GLINOJHAMb PA3NIOHCEHUE MHO2OUTIEHO8 HA MHONCUMENU OOHUM U3 CNOCODO08. 8blHEeCeHUE
3a cKOOKY, 2pynnUposKa, UCHOIb308aAHUE POPMYT COKPAUEHHO20 YMHONCEHUSL,

®  guI0enamsb K8AOpam CyMMbl U pA3HOCMU 0OHOUNEHO8,

®  PACKNAObIBAMb HA MHONCUMENU KBAOPAMHBIUL MPEXUTIeH,

®  GLINOAHAMbL NPeoOPA306AHUS  BLIPANCEHUL, COOEPHCAWUX CMENneHU ¢  YeablMu
OMPUYAMENbHBIMU  NOKA3AMENAMY, Nepexooums Om 3anucu 6 6ude CmeneHu ¢ Yeabim
ompuyamenbHblM NOKA3amenem K 3anucu 8 uoe opoou;

4 3IICCB 1 JaJ€€ — 3HATh ONPEACICHUC ITIOHATHA, YMETh MOSACHATH €T0 CMBICIL,YMETh UCITIOJIB30BaTh ITOHATHUE U €T0
CBOICTBa IIpyu OpoOBCACHNU paccymneﬂnﬁ, JA0Ka3aTeJbCTB, pCUICHUU 3aa4.



®  GLINOAHAMbL  NPeobpazosanus  OPOOHO-PAYUOHATILHBIX — BbIPAINCEHUU:  COKpaujeHue
Opobell, npusederue ancedopauyeckux opodel K 00wemMy 3HaAMEeHAMeN0, ClONCeHUe, YMHOMCeHue,
OeneHue aneebopaudeckux Opobdell, 6o3eedeHue ancedpauyeckol Opodu 8 HAMYPAIbHYIO U Yeryio
OMPUYAMenbHYI0 CIeNneHb,

®  BLINOAHAMb NPEOOPAZOBAHUS BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHbIE KOPHIU,

®  guidenamyv K8aopam CyMMbl UIU PAZHOCMU OBVUIEHA 6 BbIPANCEHUAX, COOEPHCAUJUX
K8a0pammbvle KOPHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHULL, COOEPHCAUUX MOOYTb.
B noBceHeBHOI ;KM3HU M NPU U3YYE€HHH JPYTUX NPEAMETOB:

®  GLINOAHAMb NPEoOPA308aHUA U OCUCMBUS C YUCIAMU, 3ANUCAHHLIMU 8 CMAHOAPMHOM
suoe;

®  BLINOAHAMb NPEOOPA30BAHUS ANCEOPAUYECKUX BbIPANCEHUL NPU PeUleHUlU 3A0ay OPYeUx
YueOHbIX npeomMemos.
YpaBHeHus1 1 HEPABEHCTBA

o  Onepuposame NOHAMUAMU: YPABHEHUE, HEPABEHCHBO, KOPEHb YPABHEHUsl, peuleHue
HepaseHCmed, PABHOCUNIbHbIE YPABHEHUs, 001acmb onpedeieHus: yYpaeHeHus (HepaseHcmad,
cucmemvl YpagHeHUll UlU HEPABEHCMB),

® pewamb NUHElHble YPAGHEHUS U YPAGHEHUs, CBOOUMble K JUHEUHbIM C NOMOWbIO
MONCOECMBEHHBIX NPeobPA308aHULl peulams K8aopammubvle YPAGHEHUs U YPAGHEeHUs, CB00UMble K
K8AOPAMHbBIM C HOMOWBIO MOHNCOECMBEHHBIX NPEOOPAZ0BAHULL,

®  pewamb OpOOHO-TUHEUHbLE YPABHEHUS,

*  pewamp npocmeliuiue uppayuoHaibhvie ypasuenua euoa || f(x)=a, /f(x) =+/g(x)

o pewamv ypagnenus eudax" =a;

®  pewambs ypasHeHUus CNOCODOM PA3LONCEHUA HA MHONCUMENU U 3AMEHbL NePEMEHHOT,

®  UCNONL308AMb MEMOO UHMEPBAN08 OJisl peuleHUus Yeavix U OpOOHO-PAYUOHATLHBIX
HepaseHcma,

®  pewamb NUHElHble YPAGHEHUs U HePABEHCEA C NAPAMEMPAMU,

®  pewamb HeCNONHCHbLE KBAOPAMHbLE YPAGHEHUS C NAPAMEMPOM,

®  peuamb HeCNONHCHbLE CUCTNEMbl TUHEUHBIX YPABHEHULL C NAPAMEMPamu,

®  peulamb HECNIONHCHbLE YPABHEHUS 8 YEbIX YUCTAX.
B noBceHeBHOI )KM3HU M MPU U3YYE€HHH IPYTHX NMPeAMETOB:

® cocmasiimes U peulamv JUHeUHble U KEAOpAmHble YPAGHEeHUs, YPAGHEHUs, K HUM
C800AWUECs, CUCEMbl TUHEUHbIX YPAGHEeHUll, HePABEeHCME NpuU peueHuU 3a0ay Opyeux y4eOHbIX
npeomemos;

®  GLINOAHAMbL OYEHKY Npagoonoododus pe3yibmamos, NoAyYaemMvlX Npu peuleHuu
JIUHENHBIX U K8AOPAMHBIX YPAGHEHUL U CUCTeM TUHELHbIX YPAGHEeHUll U HEPABEHCME NPU peuleHUU
3a0au Opyaux y4eOHbIX NPeoMemos,

®  guIOUpamb COOMBEMCMBYIOWUe YPAGHEHUs, HePABeHCmEa U Uux cucmemvl OJis
COCMABIEHUSL MAMEMAMUYECKOU MOOeIU 3A0AHHOU PeabHOl CUMYayuu Uiy NPUKIAOHOU 3a0adu;

®  yMemb UHMEPNPEMUPOBAMb NOJYYEHHbII NPU PEeUleHUU YPABHEeHUs, HEPABEHCEA UlU
cucmembl pe3yibmam 6 KOHmeKcme 3a0aHHOU PeanbHOl CUMYayuu Uiy NPUKIAOHoU 3a0adu.
DOyHKUNHA

o  Onepuposameb NOHAMUAMU. (DYHKYUOHANLHAA 3A6UCUMOCTIb,  (YHKYUS, 2pagux
@yHryuu, cnocodwvl 3a0anus GyHKYuU, apeymeHm u 3HaveHue QYHKyuu, oo1acmv onpeoeieHus u
MHOJCECMBO  3HAYEHUU  (QYHKYuu, HYIU  QYHKYUU,  NPOMENCYMKU  3HAKONOCHOSHCMEA,
MOHOMOHHOCMb PYHKYUU, YEMHOCMb/HEUEMHOCMb DYHKYUU,

® cmpoums epaguxu JIUHEUHOL, K8aOpamuiHou @yHryui, obpamuotl

’

k
APONOPYUOHATLHOCU, DYHKYUU 8U0A: Y = d +—b, y=+x,y=x, y=|x
X+

® Ha npumepe K8AOPAMUUHOU (OYHKYUU, UCNOIb308AMb NPeobpaz08anus epagura
@ynxyuu y=f(x) ons nocmpoenus epaguroe gynkyuii y = af (kx +b)+c;



® cocmasiamsv YPAGHeHUs NPAMOU NO 3A0AHHBIM YCI0GUAM: NPOXoosawell uyepes 0se
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX00auell yepe3 OaHHYI0 MOYKY U NapaileibHOU OaHHOU
NpAMOU,

® uccredosamuv yHKyuIo no eé epaghuxy;

®  HAXOOUMb  MHONCECMBO  3HAYEeHUU, HYAU, NPOMENCYMKU  3HAKONOCMOSIHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

®  onepupogamv NOHAMUAMU: NOCIE008AMENbHOCHb, aApUhMemuyeckas npopeccus,
2eoMempuieckas npozpeccusi;

®  pewams 3a0a4u HA APUPMEMULECKYIO U 2EOMEMPUYUECKYIO NPOSPECCUIO.
B noBce1HeBHOM KU3HH U TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  ULIOCMPUPOBAMb C NOMOWLIO 2PAPUKA PealbHYI0 3A8UCUMOCHIL UTU NPOYecc No Ux
XapaKxmepucmuKkam,

®  UCNONBL308AMb CEOUCMEA U 2PAPUK KEAOPAMUYHOU (DYHKYUU NPU peulenuu 3a0ad u3
Opyeux yueOHblX npeomMemos.
TexcToBBIE 3aJa4H

o  Pewamv npocmoule u CI0NHCHbIE 3A0aYlU PA3HBIX MUNOB, A MAKJHCE 3A0aYU NOBLIUEHHOU
mpyoHOCmuU,

®  UCNONL308AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeNU MEKCMO8 CLONCHbIX 3a0au Ons
HOCMPOEHUsl NOUCKOBOU CXeMbl U peuletust 3a0ay,

®  paziuuamsv Mooeib MeKCma U Mooelb peuleHus 3a0ayu, KOHCmMpPYUposams K O0OHOU
MOOenu peutenusi HeCI0NCHOU 3a0ayl pazHble MOOeaU MeKCma 3a0adu;

®  3HAMb U NPUMEHAMb 00a cnOcoba NOUCKa peuleHus 3a0ay (om mpebosaHus K yClo8uUro
U om ycnosus Kk mpebo8anuio),

®  MO0enUposams paccyicoeHus npu NOUCKe peteHus 3a0a4 ¢ NOMOWbI0 2pagh-cxemvl,

®  8blOeNAMb IMANbL peuleHUsl 3a0auu U COOEPACAHUE KAHCO020 IMana;

®  yuemb GuIOUPAMb ONMUMAILHLIL Memo0 peueHus 3a0a4u U O0CO3HABAMb 6blOOp
Memooa, paccmMampueams paziudnvie Memoobl, HAXOOUMb pA3Hble peuwleHuss 3a0adu, eciu
B03MOIHCHO,

®  QHANU3UPOBAMb 3AMPYOHEHUs NPU PeUleHUU 3a0aY;

®  GLINOJHAMb PA3IUUHble NPeodPA306aHUs. NPEONONCEHHOU 3a0ayu, KOHCMPYUpPOSams
HO8ble 3a0a4u U3 OAHHOU, 8 MOM Yucie 0opamHvle;

®  UHMEpPNpemupo8amsb  GLIYUCIUMENbHbIE pPe3yIbmamsvl 6 3a0aye, UCCIed08amb
HOJIYYeHHOe peulenue 3a0aqu,

®  QHANU3UPOBAMb BCEBOIMONCHBIE CUMYAYUU 83AUMHO20 DACNOJIONCEHUSL O8YX 00bEKMOs
U UBMEHeHUe UX Xapakmepucmuk Npu COBMECmHOM OBUICEHUU (CKOpOCMb, 8peMs, paccmostue)
npu peuleHuu 3a0ay Ha O0B8UdCEHUe 08YX 00BbeKMo8 KAk 6 OOHOM, MAK U 8 NPOMUBONOJONCHBIX
HanpaegieHusx,

®  uCCced08amsb BCEBO3MOCHbIE CUMYAYUU NPU pPelleHUU 3a0ay Ha O08UdCeHue no pexe,
paccmampusams pasHvle CUCMeMbl OMCUEMa,

®  pewams pazsHooOPa3HbLE 3A0ayU «HA YACTUY,

®  pewams u 060CHOBLIBANMDb CBOE peuleHUe 3a0ay (8blOemb MAMeMamuyecKyro 0CHO8Y)
HA HAXO0MCOeHUe YaCMU YUCLA U YUCIA NO €20 YACMU HAd OCHOBE KOHKPEMHO20 CMbICAA Opoou;

®  0co3HaABamb U 00BACHAMb UOCHMUYHOCHb 3A0a4 PA3HLIX MUNOS, CEA3bIBAIOWUX MPU
BeIUUUHDL (HA pabomy, Ha NOKYNKU, HA OBUNCEHUE).8bLOEIAMb MU BEIUYUHBL U OMHOULEHUS MEeNHCOY
HUMU, NPUMEHSIMb UX NPU pPeuleHuu 3a0ai, KOHCMPYuposams coOCmeeHHble 3a0ai VKA3AHHbIX
munos;

®  g1a0emb OCHOBHHIMU MEMOOAMU PeUleHUsl 3a0ad HA CMeCU, CHIABbL, KOHYEHMPAayuu,

®  pewams 3a0a4u HA NPOYEHMbL, 8 MOM UYUC]Ie, CIONCHbIe NPOYEHMbl ¢ 0OOCHOBAHUEM,
UCnonv3ys pasmvie CHocoObl;

®  pewams n02uvecKue 3a0a4u pasHbIMU CNOCOOAMU, 8 MOM HUCie, ¢ 08YMsl OJIOKaMU U ¢
mpems O10KAMU OAHHBIX C NOMOWBIO MAOIUY,

® pewams 3a0ayu N0 KOMOUHAMOPUKe U Meopuu BeposmHOCHmell HA OCHO8e
UCNONIL30BAHUS U3YYEHHBIX MEeMOO08 U 0O0CHOBLLBAMb pelleHUe;



®  peulamb HECNIONHCHbBLE 3a0aUl NO MAMEMAMUYECKO CIMAmucmuKe;

®  0gnademv OCHOBHbIMU MEMOOAMU DeUleHUs] CIOHCEMHbIX 3a0ad: apugmemuyecKul,
aneebpaudeckull, nepebop 8apuanmos, 2eoMempuieckutl, epapuieckuti, NPUMeHAMb UX 8 HOBbIX N0
CPABHEHUIO C U3VYEHHBIMU CUMYAYUSIX.
B noBce1HeBHOM KU3HH ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

® guidenamv NpU pewleHuu 3a0ad XapakmepucmuKku paccmampueaemMol 6 3adave
cumyayuu, omauuHvle Om pPeaibHulX (me, Om KOMOpPbIX AOCMPAaupo8anucs), KOHCMpYuposams
HOBble cumyayuu ¢ Y4émom dMmux Xapakmepucmuk, 8 HACMHOCMU, NpU peueHuu 3a0ay Ha
KOHYEeHmMpayuu, yuumoléams NJIOMHOCMb 8eUiecmad;

®  pewiams U KOHCMPYUPOBAMs 3a0ayu HaA OCHO8E PACCMOMPEHUS PealbHbIX CUMYayutl, 8
KOMOpbIX He mpeOyemcs MOYHbIUI 8bIYUCTUMETbHBIL Pe3yIbman,;

®  pewams 3a0auu HA OBUICEHUE NO peKe, PACCMAMPUBAS PA3HblE CUCTEMbl OmCcYemd.
CraTHCcTHKA U TeOpHsl BEPOATHOCTEM

e Onepuposams noHamusAMU: CMOOYAMble U KPY208ble OUApAMMbl, MAOIUYbL OAHHBIX,
cpednee apugpmemuyeckoe, meouand, Hauborvuiee U HauMeHbUiee 3HAYeHUs 6blOOPKU, pPAIMAX
8b100pKU, ducnepcus U CMaHoapmuoe OMKIOHeHUe, CIYYAUHAs USMEHYUBOCb,

®  u3sneKamv UHGOpMayuUIo, NPEOCMasieHHYI0 8 maOIUYax, Ha OUACPamMmax, epagukax;

® cocmasnsims madaUYbl, CMPOUMb OUAZPAMMbBL U SPAPUKU HA OCHOBE OAHHBIX,

® onepupoéamv NOHAMUAMU. QAKMOPUAN HUCA, NEPeCMAHOBKU U  COYEMAHUs,
mpeyeonvnuk llackans,

®  NpUMEHAMb NPABUTIO NPOU3EEOCHUS NPU PeleHUU KOMOUHAMOPHBIX 3a0ad,

®  Onepupoeamv NOHAMUAMU. CIAVYAUHBIL ONbBIM, CHYYAUHBIL 6bIOOpP, UCHbIMAHUE,
JlemMenmapHoe  cayuauHoe cobvimue (Ucxood), Kiaccuueckoe oOnpeoeieHue  8eposmHOCmU
CIYYAliHO20 cOObIMUS, onepayuu Hao CYyYAUHbLIMU COOLIMUAMU

®  npedcmasiamo UHGHOPMAYUIO ¢ NOMOubI0 Kpy208 Jiliepa;

®  pewams 3a0a4u HA B8bIYUCIEHUE BEPOSIMHOCIIU C NOOCYEMOM KOIUYeCmaa 6apUanHmos ¢
HOMOUBIO KOMOUHAMOPUKU.
B noBce1HeBHOM KU3HH ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  u361eKAMb, UHMEPNPEMUPOBAMb U NPeoOPA306bI6AMb UHDOPMAYUIO, NPEOCABNIEHHYIO
8 madIUYax, Ha OUaAzpamMmax, paguKax, Oompaxcaruyro C8oUCMEa U XapakmepucmuKky peaibHblx
npoyeccos u A61eHUl,

® onpedenamv  cmamucmuyeckue  Xapakmepucmuku — 6bl00poK  no  mabauyam,
ouazpammam, epagpuram, 8bINOIHAMb CPABHEHUE 8 3A8UCUMOCTU OM Yelu peleHUs 3a0adu;

®  OyeHUBamMb EPOIMHOCHL PEAIbHbIX COOLIMULL U A6IEHULL.
I'eomerpuueckue GuUrypsl

e  Onepuposamb NOHAMUAMU 2EOMEMPUYECKUX PuUaYp,

®  u38leKamb,  UHMEPNPemuposams U Npeobpazoevieamv — UHpOpMayuilo - 0
eeomempudeckux Queypax, npeocmasieHHyI0 Had Yepmexcax,

®  npumeHAmMb 2eomempuyeckue akmel Ol peuleHus 3a0ay, 6 MmMOM  yucie,
APeononazaruux HeCKOJIbKO Wa208 peuleHus,

*  gopmyrupoeams 6 NPOCMEUUUX CTYYAAX CEBOUCMEA U NPUSHAKU pueyp;

®  Jokxazvieamv ceomempuiecKue YmeepicoeHus;

® guademv CMAHOAPMHOU Klaccuguxayuel NIOCKUX ¢ueyp (mpeyeorbHuKo8 u
YemulpEXY201bHUKOB).
B noBceHeBHOM KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  UCNONBL308AMb CEOUCMBA 2e0MempUYecKUx uzyp 01 peueHus: 3a0a4 NpaKmuiecKko2o
xapakmepa u 3a0a4 U3 CMEeHCHbIX OUCYUNTUH.
OTHOWICHUS

o  Onepuposamv NOHAMUAMU: DPABEHCMBO Queyp, pasHvle ueypvl, pPaAGeHCmMBo
Mpey2oNbHUKO8, NAPANNENbHOCTb NPAMBIX, NEPREHOUKYIAPHOCIb NPAMBIX, Yelbl MeHCOY NPAMbIMU,
NepneHoOUuKyIap, HAKIOHHASA, NpoeKyus, noododue ¢ueyp, nooodbHvle ¢ueypvl, NOO0OHbLIE
MpeyeoNbHUKU,



® npumenamv meopemy Daneca u meopemy O HPONOPYUOHANLHLIX OMPE3KAX Npu
peuieHuu 3a0ad,

®  Xapakmepuzoeamv  63AUMHOE PACHOJONCEHUe NPAMOU U  OKPYICHOCMU,  O08YX
OKDYHCHOCMELL.
B noBce1HeBHOM KU3HH ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  UCNONL308aMb OMHOWEHUS OJIsl peUeHUs: 3a0at, BO3HUKAIOWUX 8 PealbHOU HCUSHU.
H3mepeHusi U BHIYUCTIEHUS

e  Onepuposamv npedcmasieHusmMu o OauHe, Niowaou, 00véMe KAaK BelUYUHAMU.
Ipumensamo meopemy Ilugpazopa, gopmynst niowaou, ob6véma npu peuwieHuu MHO2OULACO8bIX
3a0au4, 6 KOMoOpviX He 6ce OaHHble NPeOCMABIeHbl A6HO, d MpPedYIOM BbIYUCIEHUN, ONepUpos8ans
bonee WUPOKUM KOIUYeCmB8OM OpMYNL OIUHbL, NAOWAOU, 00BbEMA, BLIYUCTAMb XAPAKMEPUCTNUKU
Komounayuti  gueyp (OKpyscHocmeli U MHO20V2OIbHUKOB) BbIYUCIAMb PACCMOAHUS  MeHCOY
Queypamu, npumeHAmMb MpueOHOMempuieckue Gopmynvl 01 GbIYUCIEHUL 8 0ojee CILONCHBIX
CYUASX, NPOBOOUMb BbIYUCIEHUSL HA OCHOBE PABHOBEIUKOCTU U PABHOCOCABIEHHOCIUL,

®  1POBOOUMDb NPOCTIbLE BLIYUCLEHUS HA 0OBEMHBLX Menax;

o popmyruposams 3a0auu HA GbIYUCTEHUE OTUH, NIOWAOel U 00BEMOB U Peluams Ux.
B noBce1HeBHOM KU3HH U TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  1POBOOUMD BLIYUCTICHUS HA MECTHOCIU,

®  npuMeHAmMb (QOPMYIbI NPU  GLIYUCICHUSIX 6 CMENCHLIX YYeOHbIX NpeoMemax, 8
OKpYdfcaroufeli 0eucmeumenbHoOCmu.
I'eomeTpuyecKkHe MOCTPOEHUS

o 300pasicamsv ceomempuieckue pueypsbi N0 MeKCmo8oMy U CUMBOIbHOMY ONUCAHUIO,

®  CB0DOOHO ONEPUPOBAMb YEPMENCHBIMU UHCTNPYMEHMAMU 68 HECTIONCHBIX CIYUASX,

®  GLINOAHAML  NOCMPOEHUs.  MPEY2ONbHUKOG,  NPUMEHAMb  OMOeNbHble  Memoobl
HOCMPOEHULl YUPKYIeM U TUHEUKOU U Npo8oOUmMb npocmeuuiue Uccie008aHuUs YUCLA peuleHull;

®  u300padcamev Munogvle NIOCKue Pueypsvl U 06veMHble meid ¢ NOMOWbIO NPOCMEUUUX
KOMNbIOMEPHLIX UHCINPYMEHMOB.
B noBce1HeBHOM KU3HHU ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  GLINOAHAMbL NpOCMeuuue NOCMPOEHUs. HA MEeCMHOCMU, HeobX00uMbvle 6 peanbHOl
HCUBHU

®  OyeHUBAMb Pa3Mepbl PeabHbIX 00BLEKMOE OKPYHCAIOU €20 MUPQ.
IIpeoOpa3zoBanust

o Onepuposams nousmuem 08UNCEHUsL U NPeoOPA306aHUs NOOOOUS, 8lademb NPUEMAMU
nOCMpoeHust Gueyp ¢ UCNOIb308aAHUEM OBUICEHUN U NPeodpasz08aHuti nooobus, NPUMEHAMb
NOJYYEHHblE 3HAHUA U ONbIM NOCMPOCHUN 8 CMEJNCHbIX NpeoMemax U 6 pPeaibHblX CUMYayusx
OKpYofcalouje2o mupa;

o cmpoums ¢hucypy, NnoO0OHYIO OAHHOU, NOAL308AMBCA CEOUCMEAMU NOO000UL OJs
000CHOBaHUSL CBOUICME huyp;

®  NPUMEHAMb CBOUCMBA OBUNCEHULL OJIsl NPOBEOEHUsL NPOCMeEUUX 0O0CHOBAHULL CBOUICME
Queyp.
B noBceaHeBHOI ;KM3HU M MPU U3YYE€HHH IPYTHX NMPEAMETOB:

®  NPUMEHAMb CBOUCMBA OBUJICEHUN U NPUMEHAMb No00Oue Oas NOCMPOeHUll U
8bIYUCTEHULL.
BeKkTopbl M KOOPAMHATHI HA MJIOCKOCTH

o  Onepuposame NOHAMUAMU BEKMOpP, CYMMA, PA3ZHOCMb BEKMOPO8, NPOU3BeOeHUe
8EKMOPA HA YUCTIO, Y20 MeHCOY 8eKMOPAMU, CKANAPHOE NPOU38e0eHUe 6eKMOpPOs, KOOPOUHAMbl HA
NIOCKOCMU, KOOPOUHAMbL 8eKMOPA,

®  GLINOAHAMDL OClCMBUs HAO BeKMOpamu (CIOJCeHUe, GblYUmMAaHUe, YMHOJNMCEHUe Hd
YUCT0), BBIYUCTAMb CKANSIPHOE NPOU3BedeHUe, ONpPedeisimb 8 NPOCMEUUUX CIYYasxX Y2oa MeHcoy
BEKMOPAMU, BLINOIHAMYL PA3NONHCEHUE GEKMOPA HA COCMABNAIOWUe, NPUMEHAMb NOJYYEeHHble
3HAHUA 8 (usuKe, NOIL308AMBCSA DOPMYIOU BLIYUCIEHUS PACCMOAHUL MENHCOY MOUKAMU NO
U38eCMHbBIM KOOPOUHAMAM, UCHONIb308AMb YPAGHEHUS pueyp 01 peuleHus 3a0ay;

®  NpPUMEHAMb GeKMOpbl U KOOPOUHAMbl OJil PEUeHUs 2eoMempuYecKux 3a0ay Hd
8blulUCIeHUe ONUH, V2l08.



B noBceiHeBHOM KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  UCNONBL308AMb NOHAMUS BEKMOPO8 U KOOPOUHAm Ol peulenus 3a0ad no @usuke,
eeoepaghuu u Opyeum yueOHviM npeomema.
HcTopus MaTeMaTHKHU

e  Xapaxmepuzoeamov 6KIAO 6bIOAIOUWUXCA MAMEMAMUKO8 8 pA3gumue Mamemamuxy u
UHBIX HAYYHBIX obacmel;

®  nOHUMAMb poib Mamemamuxu 6 pazsumuu Poccuu.

MeToabl MaTEMATHKH

e lcnonv3ys  u3yueHHvie ~ Memoovl, NPOBOOUMb  OOKA3AMENIbCME0,  BbINOJHAMb
onposepaicenue;

®  gblOUpAMb U3YYEHHble Memoobl U UX KOMOUHayuu 0N peuleHus MamemamuideckKux
3a0au,

®  UCNONL308AMb  MamMeMamuyeckue 3HAHUS OAA  ONUCAHUA  3AKOHOMEpHOCmel 8
OKpydHrcaroufeli 0eticmeumenrbHOCmu U NPOU3Be0eHUs X UCKYCCMEA;

®  npumeHAmb npocmeuuiue NPoSpAMMHbLE CPEOCMEA U IIeKMPOHHO-KOMMYHUKAYUOHHbBIE
cucmemvl NPU peteHur Mamemamudeckux 3a0au.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCHA B 7-9 Ki1accax /sl YCNEIIHOT0 MPOA0JKeHUsI
00pa30BaHuA HA YIJIY0JEHHOM YPOBHE
DJIeMeHThI TEOPUU MHOKECTB H MATEMATHYECKOIl JTOTMKH

e (CB0OOOJHO ONEPUPOBATL’ IOHATUSAMH: MHOKECTBO, XAPAKTEPUCTUKM MHOYKECTBA,
9JIEMEHT MHOXECTBa, IIyCTOe, KOHEYHOE U OECKOHEYHOE MHOXECTBO, IOJMHOXECTBO,
MPUHAJICKHOCTb, BKIIFOUEHUE, PABEHCTBO MHOXKECTB, CITIOCOOBI 3a]JaHIE MHOKECTBA;

®  33/1aBaTh MHOXKECTBA Pa3HBIMH CIIOCOOAMH;

®  MPOBEPATH BHIMOJHEHHUE XapaKTEPUCTUUIECKOTO CBOMCTBA MHOKECTBA,

e CBOOOJHO OMEPUPOBATH MOHITHSIMH: BBICKA3bIBAaHHE, HCTHUHHOCTh U JIOXKHOCTh
BBICKA3bIBAHUS, CJIOKHBIE M MPOCTHIE BBICKA3bIBAHMSI, OTPULIAHUE BBICKA3bIBaHHM; UCTUHHOCTb U
JIO)KHOCTH YTBEPKJICHUSI M €T0 OTPULIAHUS, ONIEPAIlMU HAJl BRICKA3bIBAHUSIMHU: U, WIH, HE;YCIOBHBIC
BBICKA3bIBaHUS (MMILIUKAIINH ),

®  CTPOUTH BHICKA3bIBAHUS C UCIIOJIb30BAHUEM 3aKOHOB aJreOphl BHICKAa3bIBAHUM.

B noBce1HeBHOM KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  CTPOUTH pPacCyXJIEHUSI HAa OCHOBE HUCIIOJIb30BAHUS MIPABUII JIOTUKU;

®  ICIIOJIb30BAaTh MHOXKECTBA, OTIEPAIIUU C MHOXKECTBAMHU, UX rpaduuecKkoe NpeICTaBICHNE
JUTSL ONTCAHMS PEAbHBIX MTPOLIECCOB U SBJIICHUH, TIPU PEIICHUH 33/1a4 IPYTUX YICOHBIX PEIMETOB.
Yucaa

e (CBo0OAHO OMEepUPOBATH MOHATUSMU: HATypajdbHOE YHCIIO, MHOXKECTBO HATYpPaJbHBIX
YHCell, IeJ0€ YHCIO, MHOXECTBO IIeNIbIX YHCEN, OOBIKHOBEHHAsl ApOOb, JecATUYHas IpoOb,
CMEIIIaHHOE YHUCIJIO, PAl[MOHAIBLHOE YHCIIO, MHOKECTBO PAI[MOHAJIBHBIX YHCEN, HUPPALMOHATIBLHOE
YHUCII0O, KOPEHb CTENEeHU N, JCHCTBUTENHLHOE YHCIO, MHOXECTBO JIEHCTBUTEIBHBIX YHCEN,
reoMeTpHuYecKas HHTEpIpeTalys HATypaJbHBIX, LIETIbIX, PAl[MOHATIbHBIX, IEHCTBUTEIIbHBIX YHCET;

® [OHUMAaTh U OOBSICHATH PA3HUILY MEXAY MO3UIUOHHON M HEMO3UIMOHHOM CHCTeMaMu
3aIMCH YUCEIT;

®  MEPEeBOJIUTH YHCIIA U3 OJHOM CUCTEMBI 3aMUCH (CHCTEMbI CYUCIICHHUS) B IPYTYIO;

®  JI0Ka3bIBaTh U UCIOJIH30BATh MIPU3HAKY JACIUMOCTU Ha 2, 4, 8, 5,3, 6,9, 10, 11 cymMmbI 1
MPOU3BEICHUS YHCEI MPU BHIMOJIHEHUH BHIYMCICHUH U PEIICHNH 3a]1a4;

®  BBLINOJHATH OKPYTJICHHE pAalMOHAIbHBIX W HMPPAlMOHAIBHBIX YHCENl C 3aJaHHOU
TOYHOCTBIO;

®  CpaBHHUBATh JICWCTBUTEIBHBIC YHCIIA PA3HBIMH CIIOCO0AMU;

®  yHOPSAIAOYMBATH YHCIIA, 3alMCAHHbIE B BHUJE OOBIKHOBEHHON U JECATHYHON Apodu,
YHClia, 3aIMCaHHbIe C MCIOJIb30BaHUEM apu(PMETUYECKOT0 KBAAPATHOTO KOPHS, KOPHEH CTEICHH
OoJbiie 2;

5 311ech ¥ Jasee — 3HaTh ONPEAEIICHUE TOHATHS, 3HaTh H yMETh JOKA3bIBaTh CBOMCTBA (IPH3HAKH, ECIIH OHHU €CTh)
TIOHATHS, XapaKTepU30BATh CBSI3HU C APYTUMH MOHATHUSAMHE, IPEICTABIIIA OJHO MOHATHE KaK YacTh IEJIOCTHOTO
KOMIUIEKCA, UCIOJIb30BATh MOHITHE U €r0 CBOMCTBA MPH MIPOBEICHUU PACCYKICHUM, T0Ka3aTENbCTB, PEIICHUH 3a1a4.



e naxoxuth HOJl 1 HOK uucen pazHpiMu crioco6aMu M UCIONB30BaTh UX MPU PEIICHUH
3az1ay;

® BBINOJHATH  BBIYMCICHUS M IpeoOpa3oBaHUS  BBIPAXKEHUH,  COIEpKaIluX
JEHUCTBUTEIIBHBIC YUCIIA, B TOM YHCJIE KOPHU HATYpPaJIbHBIX CTEIICHEH.

B noBceHeBHOM KM3HM M NIPH U3YYECHHHU APYTUX NMPeJIMETOB:

®  BBINOJHATH M OOBSACHATH pE3yNbTaThl CPABHEHHUS PE3YJIbTAaTOB BBIYMCICHUN TNpH
pelIeHNH TNPAKTUYECKUX 3a7ay, B TOM YHCIE HNPUOIMKEHHBIX BBIYMCIEHUH, MCIIOJb3Ys Pa3HbIE
CHocoOBI CpaBHEHMUIA;

®  3alKChIBaTh, CpPaBHUBATh, OKPYIVIATH YHCJIOBHIE JaHHBIE PEAJIbHBIX BEIUYMH C
VICIIOJIb30BAHUEM PA3HBIX CHCTEM U3MEPEHHS,

® COCTaBJIATh M OLEHMBATH PAa3HBIMHM CHOCOOAMH UHUCIIOBBIE BBIPAKEHMS NPH PEIICHUU
NPaKTUYECKUX 3a/1a4 U 33734 U3 JIPYTUX YUeOHBIX IPEIMETOB.

ToxnecTBeHHbIE MPe0OPA30BAHUS

e (CB00OAHO ONEPUPOBATH MOHATUSAMH CTEICHHU C LIETIBIM U JPOOHBIM IOKA3aTEIEM;

®  BBINOJIHATH 10KA3aTEIbCTBO CBOMCTB CTENEHHU C LIETIBIMU U JPOOHBIMU NIOKA3aTEISIMU;

e OnepupoBaTh MOHATHSAMHM «OJHOYJIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOMU
NEPEMEHHOI», «MHOTOWIEH C HECKOJIBKUMH IE€PEMEHHBIMUY, KOIPQHUIHMEHTH MHOIOYJIEHa,
«CTaHJapTHAas 3allUCh MHOTOYJIEHA)», CTENIEHb OJIHOYJIEHA U MHOTOYJIEHA;

e CBOOOJHO BIAJAETh NpPHUEMAMH MPEOOpPa3OBaHMS ILEIBIX H JIPOOHO-pAIIMOHAIBHBIX
BBIPAXKEHUI;

®  BBHINOJHATH pA3JI0XKEHUE MHOTOWIEHOB HAa MHOXHUTEIM pa3HbIMH CIIOCOOAMH, C
UCTIOJIb30BAaHUEM KOMOMHAIMH pa3nuyHbIX TPUEMOB;

® UCHONb30BaTh TeopeMy Buera m Teopemy, oOpartHyio Teopeme Buera, [yt momcka
KOPHEH KBaJpaTHOTO TPEXWIEHA M JUIS PELICHMs 3aJad, B TOM 4YMCIE 3ajad ¢ IapaMeTpaMy Ha
OCHOBE KBaJIpaTHOT'O TPEXWICHA;

®  BBIIOJHATH ACJIEHUE MHOIOWIEHA HA MHOTOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTb CBOMCTBA KBAJAPATHBIX KOPHEN U KOPHEU CTEIICHH 71;

®  BBINOJHATH NPeoOpa30BaHUS BBIPAXKEHUM, COAEPKAIIMX KBAJpaTHbIC KOPHHU, KOPHH
CTETEHH 71;

e CBOOOJHO ONEPUPOBATH TMOHATHAMH «TOXAECTBO», «TOXKIECTBO HA MHOMXECTBEY,
«TOKJECTBEHHOE NPEe00PaA30BaHUEY;

® BBHINOJHATH pa3IMYHbIC [PEOOpPa30BaHUSA  BBIPAKCHHMH, COAEPXKAIIMX  MOJYJIH.
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B noBceqHeBHOM KU3HM U NIPU M3YYEHHUH JAPYTUX NPeIMETOB:

®  BBINOJHATH NpPeoOpa3oBaHusA U JCHCTBUS ¢ OyKBEHHBIMH BBIPDRXKEHUSMHU, YHCIIOBBIC
K02(pPHULIMEHTHI KOTOPHIX 3aMCaHbl B CTAHAAPTHOM BH/IE;

®  BBINOJHATH NMPEOOPa30BAHUS PAIMOHAIBHBIX BBIPAKCHUN MPH PEIICHUH 3a]ad JPyTuX
y4eOHBIX MPEIMETOB;

®  BBINOJHATH MPOBEPKY MPaBAONo100Us HU3HMUECKUX U XUMHUYECKUX (POpPMYJ Ha OCHOBE
CpaBHEHUs pa3MEPHOCTEN U BAJICHTHOCTEM.
YpaBHeHusI 1 HEPABEHCTBA

e (CBo0OomHO oOmepUpoBaTh MOHATUSMHU: YpaBHEHUE, HEPABEHCTBO, pPAaBHOCUJIbHBIE
YPaBHEHHUS U HEPABEHCTBA, YPaBHEHME, SIBJISIIOIIEECS CIEACTBUEM APYTrOro YpaBHEHMsI, ypaBHEHUS,
PaBHOCHJIbHBIE HA MHOKECTBE, pABHOCHIIbHBIE PE00pa30BaHusl ypaBHEHHI;

e  pelaTth pa3Hble BUJIBl YPABHEHUN U HEPABEHCTB U UX CHUCTEM, B TOM YHCIIE HEKOTOPHIE
ypaBHeHHs 3 U 4 cTeneHel, [poOHO-pallMOHaAIbHBIE U UPPAIIMOHAIBHBIE;

e 3HaTh TeopeMy Buera 1 ypaBHEHUHN CTEIIEHU BBIIIE BTOPOW;

® [IOHMMaTbhb CMBICII TEOPEM O pPABHOCWIBHBIX U HEPABHOCWIIBHBIX IMPEOOpPa30BAHUIX
YPaBHEHUI U YMETb UX JI0Ka3bIBaTh;

e BIAJCTh Pa3HbIMM METOAAMM PEIICHUS ypPaBHEHUMN, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATHh METO/I PEIICHUS] 1 0OOCHOBBIBATH CBOM BHIOOD;

®  HCIIOJIB30BAaTh METOJ| MHTEPBAJIOB JUIsl PEIIEHUS HEPAaBEHCTB, B TOM 4HCIE IPOOHO-
palMoHAIBHBIX U BKIIOYAIOUINX B Ce0s1 MPPALMOHATIbHBIC BHIPAKCHUS;



e pemarh anreOpanveckue ypaBHEHHUS W HEPABEHCTBA M HUX CHUCTEMBI C MapaMeTpamH
anreOpandecKuM U Tpa@uuecKUM METOIaMH;

®  BJAJCTh pPa3HBIMU METOJIAaMH JI0KAa3aTeIbCTBA HEPABEHCTB;

® pemiaTh ypaBHEHHUS B IIEIBIX YUCIIAX;

e u300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 33JaBa€Mble YPaBHEHHUSIMH, HEPABEHCTBAMH H
UX CUCTEMaMH.
B noBceHeBHOI :KM3HU M MPU U3YYEHHH IPYTHX NPeAMETOB:

® COCTaBJIATH M pEIIaTh ypaBHEHMs, HEPABEHCTBA, UX CHUCTEMbI NPH PEIICHUHU 33134
JPYTUX yY9eOHBIX TPEAMETOB;

®  BBINOJHATH OIEHKY MPaBIONOAOOHS pe3yJabTaTOB, IOJyYaeMbIX MPH PEIICHUH
pa3MYHBIX YPaBHEHHWH, HEPAaBEHCTB M MX CHCTEM IPU pEIIeHHH 3a1ad JpyTuxX Y4eOHBIX
PEMETOB;

®  COCTaBJIITH M pellaTh YPaBHEHUS M HEPABCHCTBA C MapaMeTpaMH IPHU PEIICHUH 3a/1ad
JPYTUX y4eOHBIX TPEIMETOB;

® COCTaBJSITh YpaBHCHHE, HEPABCHCTBO WM HMX CHCTEMY, OIHCHIBAIOIIUE PEATbHYIO
CUTYAIMIO WIH MPUKIAJAHYIO 33/1a4y, HHTEPIIPETUPOBATH MOJIyUYEHHBIE PE3yIbTaThI.
DOyHKUNHA

e (CBO0OOMHO OIEPHUPOBATH MOHATHUSAMH: 3aBUCHMOCTH, (DYHKIIMOHAJIBbHAS 3aBUCUMOCTD,
3aBUCHMMAas M HE3aBUCHMas IEpeMEHHbIe, (DYHKIHs, CIIOCOOBI 3aJaHus (YHKLIUHU, apryMEHT H
3HauYeHHe (YHKIMH, 00JIACTh OMpENeTICHUs U MHOXKECTBO 3HaueHUs (YHKIMH, HYyIH (DYHKIUH,
POMEXXYTKH 3HAKOIIOCTOSHCTBAa, MOHOTOHHOCTh (DYHKIIMHU, HaHOOJIbIIEEe U HAUMEHbIIIee 3HAUCHH S,
4ETHOCTH/HEUETHOCTh (DYHKIMH, TEPUOIUYHOCTh (YHKIHH, Tpaduk (QYyHKIINH, BEpTUKAIbHAS,
TOpPU30HTANIbHAS, HAKJIOHHAS] aCUMIITOTHI; Tpa(UK 3aBUCUMOCTH, HE SBJISIOIIEiCS PyHKIMeH,

e cTpouth rpaduku GyHKUMI: TMHEHHON, KBaIPaTUUHOM, TPOOHO-TMHEWHOM, CTETIEHHOM
TIPU Pa3HBIX 3HAYEHMSAX TIOKA3aTeNs CTEHeHH, y = |x|;

®  HCHOJB30BaTh MpeoOpasoBaHus rpapuka (QyHKOMM y= f(x) IS TOCTPOCHHMS
rpaduxoB GyHKIMH y = af (kx+b)+c;

®  aHANU3UPOBATh CBOICTBA QYHKIMU U BUI TpaduKa B 3aBUCUMOCTH OT I1apaMeTpPOB;

e CBOOOJHO  OMNEpPUPOBATh  IMOHATHUSAMHU:  TOCIEJOBATEIBHOCTh,  OTPaHUYEHHAsS
MOCIe0BaTEIbHOCTh, MOHOTOHHO BoO3pacTaromas (yObIBaroiasi) MOCIEA0BaTENbHOCT, Ipeen
II0CJIEI0BATEIBHOCTH, apupMeTHIecKas nporpeccus, reoMeTpuuecKas nporpeccus,

XapaKTEPUCTUIECKOE CBOMCTBO apu(PMETHIECKON (Tr€OMETPUUECKOM) TPOTPECCHUH;

® CIIOJIB30BAaTh  METOJ  MaTeMaTHYeCKOM HWHAYKIMHM Uil BbIBoJa  (opmyd,
J0Ka3aTeNbCTBAa PABEHCTB M HEPABEHCTB, PEIICHHUS 3a/1a4 Ha JeJIMMOCTb;

®  uccienoBaTh MOCIEeI0BATENbHOCTH, 3a/IaHHbIE PEKYPPEHTHO;

e pemarh KOMOMHHMpPOBaHHBIE 3aJadydl Ha apUPMETHUYECKyl0 U T'€OMETPHUYECKYIO
MIPOTPECCUH.

B noBceHeBHOM KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  KOHCTPYHPOBATh M HCCIENOBaTh (PYHKIIUU, COOTBETCTBYIOUINE PeabHBIM MpOLeccaM U
SIBJICHUSIM, HMHTEPIPETUPOBATh TOJIYUYEHHBIE pE3yJNbTaThl B COOTBETCTBHH CO CHEIH(PUKOM
HCCJIETyEMOT0 IIpoIecca Uii SIBJICHHUS;

®  HCIOJIb30BaTh TpadUKH 3aBHCHUMOCTEH [UIsl MCCIIENOBaHUS pEAIbHBIX MPOLECCOB U
SIBJICHUI;

e KOHCTPYHMPOBAaThb W UCCIENOBATh (DYHKIMHU TPH PEHICHHH 3a/ad JPYTUX Y4eOHBIX
IIPEIMETOB, HHTEPIPETUPOBATh IMOJYUYEHHBbIE pE3yJbTaThl B COOTBETCTBHM CO crieuu(uxon
y4eOHOTO MpeMeTa.

CraTHCcTHKA U TeOpHsl BEPOATHOCTEM

e (CBo0OAHO OIEpUPOBATH MOHATUSMU: CTOJOUYATHIE M KPYTOBbIE JUArpaMMbl, TaOIHIIbI
TaHHBIX, cpefHee apupMeTHdecKoe, MeIraHa, HauOoJbliee W HAMMEHbIIEE 3HAYCHHS BHIOOPKH,
pa3Max BBIOOpPKH, JUCTIEPCUS M CTaHJAPTHOE OTKJIOHEHHUE, CllydyaiiHas N3MEHYNBOCTb;

e BpIOMpaTh Haubosiee yAOOHBIN CrOCOO TpeacTaBieHus MHGOPMAIMK, aJIeKBAaTHBIN &
CBOMCTBaAM M IICJISIM aHAJIN3a;

®  BBIYHCIATH YHCIIOBBIE XapaKTEPUCTUKH BHIOOPKH;



e CBOOOJHO OMEPUPOBATH MOHATUAMHU: (PAKTOPHAT YMCIIA, TEPECTAHOBKU, COUYECTAHHS U
pa3MelieHus, TpeyroiabHuk Ilackans;

e  CBOOOJHO ONEPHUPOBATH MOHATHAMMU: CITyH4alHBIN OIBIT, CTyYaiHbII BEIOOD, HCIIBITAHUE,
3JIEeMEHTapHOE ClIy4aifHOe COOBITHE (UCXO/T), KIIACCUYECKOE ONPE/IeICHNE BEPOATHOCTH CITy4aitHOTo
COOBITHS, OTIEpaIMU HaJl CITy4YaitHBIMU COOBITHSMHU, OCHOBHBIE KOMOMHATOPHBIE (HOPMYJIBI;

e  CBOOOJHO ONEPHPOBATH MOHATHIMHU: CITy4alHBIN OIBIT, CTyYaiHbII BEIOOD, HCIIBITAHUE,
3JIEeMEHTapHOE ClIy4aifHOe COOBITHE (UCXO/T), KIIACCUYECKOE ONPE/IeIEHNE BEPOATHOCTH CITy4aitHOTo
COOBITHS, OTIEpaIMU HaJl CITy4YaltHBIMU COOBITHSMHU, OCHOBHBIE KOMOMHATOPHBIE (YOPMYJIBI;

® 3HAaTb NpPUMEPbl CIy4YalHBIX BEJIMYMH, MW BBIYUCIATH MX  CTATHCTHYECKUE
XapaKTEPUCTHUKH;

®  JCHOJIb30BaTh (hOPMYJIBI KOMOMHATOPUKH MPU PEIICHUH KOMOMHATOPHBIX 3a]1a4;

e  pelmiaTth 33Ja4M Ha BBIUMCIICHUE BEPOATHOCTH B TOM YHUCIIE C UCTOJIb30BaHUEM (HOPMYIL.
B noBceHeBHOM KM3HM M NIPH U3YYECHHHU APYTUX NPeJIMETOB:

® TpeACTaBIATh HMH(POPMAIMIO O pealbHBIX THpoleccaXx U SBICHUSAX CIOCOOOM,
aJICKBaTHBIM €€ CBOMCTBAM U LIEJIA UCCIICIOBAHUS;

®  AHATU3UPOBATh U CPABHUBATH CTATUCTUYECKHE XaPAKTEPUCTHKH BHIOOPOK, MOTYYEHHBIX
B MpPOLECCE pEUICHUsl MPUKIAJHOM 3a7auyd, U3yYECHHs] PEAIBHOTO SIBJICHUS, PELICHUs 3aJadyd U3
JPyTUX y4eOHBIX PEAMETOB;

®  OLIGHUBATh BEPOSTHOCTh PEATbHBIX COOBITUIN U SBICHHUN B PA3TUYHBIX CUTYaLUAX.
TekcToBbIC 321241

e PemaTe mpocThle M CIIOXKHBIE 33/a4d, a TaK)KE 3a/1a4yd NOBBIIMICHHOW TPYIHOCTH H
BBIIETIATh UX MAaTEMaTUYECKYIO OCHOBY;

®  pacro3HaBaTh pa3HbIC BUbI U TUIIBI 33]1aY;

®  HCIIOJIB30BATh Pa3HblE KPAaTKHUE 3alMCH KaK MOJEIM TEKCTOB CIIOKHBIX 3a7ad U 3ahad
MOBBIIICHHONW CJIOKHOCTU JUIsl TIOCTPOEHUSI TMOMCKOBOM CXeMbl W pelIeHus 3aaay, BhIOMpATh
ONTUMAJIBHYIO JIJIS1 pacCMaTPHUBAEMOM B 3a7jaue CUTYalluu MOJIENb TEKCTA 3a1a4H;

e pa3nuyaTh MOJENb TEKCTa M MOJEIb PEIICHHs 3aJaud, KOHCTPyHpOBaTb K OAHOMU
MOJIEIM PELICHUS CIOXKHBIX 3a7ja4 pa3Hble MOJIEIH TEKCTA 3a/1auH;

® 3HATh ¥ NPUMEHSTH TPH CIOCO0A MOUCKA PEeLIeHU 3a/1a4 (0T TpeOOBaHUS K YCIOBHIO U
OT YCJIOBHS K TPEOOBaHUIO, KOMOMHHUPOBAHHBIN );

®  MOJETUPOBATH PACCYKIECHUS MPU MOUCKE PELICHHS 33/1a4 C TOMOIIBIO Ipad-CXeMbI;

®  BBIIEIATH ATAllbl PELICHUS 3a/1a4U U COJIepKaHUE KaXKOro 3TaIa;

e yMeTh BBIOMpPATh ONTHMAJbHBIM METOJ PElIeHUs 3aJaud U OCO3HaBaTh BHIOOP MeToa,
paccMaTpuBaTh pa3lIMUHbIE METO/Ibl, HAXOAUTh PA3HbIE PELICHUS 3a/1auH, €CIM BO3MOXHO;

®  aHAJIM3UPOBATH 3aTPYIHEHUS IPU PELICHUH 3a4a4;

®  BBINOJHATH pa3IUYHbIE MPEOOpa3OBaHMA MPEUIOKEHHONW 3a7ayd, KOHCTPYHUPOBAThH
HOBBIC 3aJ1a4M U3 JAHHOMW, B TOM YHCIie OOpaTHEIE,

®  HHTEpHPETUPOBATH BBHIYUCIUTEIBHBIE PE3YJIbTATHl B 337aue, UCCIEN0BATh MOIYYEHHOE
peueHue 3a1a4u;

® U3MEHATH yCIIOBHUE 33/1a4 (KOJIMYECTBEHHBIE WJIM KaUeCTBEHHbIE JAHHBIE), UCCIIEI0BATh
U3MEHEHHOE MPe0Opa30BaHHOE;

®  aHATU3UPOBATh BCEBO3MOXHBIC CUTYAIlMM B3aUMHOI'O PACIIOJNIOKEHUS IBYX OOBEKTOB U
U3MEHEHHE UX XapaKTepUCTUK MPH COBMECTHOM JBHXKEHUHU (CKOPOCTb, BPEMS, PACCTOSIHHE).IPU
pelieHre 3a7ady Ha JBH)KEHHE JBYX OOBEKTOB Kak B OJHOM, TaK M B IPOTHBOIOJIOKHBIX
HaIlpaBJICHUSAX, KOHCTPYUPOBATh HOBBIE CUTyalldd Ha OCHOBE M3MEHEHHMs YCIOBHMM 3aJaud NIpH
JBUKEHHHU T10 PEKE;

®  HCCJEN0OBaTh BCEBO3MOXKHBIE CUTYALlMM IPU PELLIEHUM 3a]a4 Ha JBMKEHUE IO pEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

e  pemiath pa3HOOOpa3HbIE 337aUU «HA YaCTH»;

e pemaTrh U 00OCHOBBIBATh CBOE peIlIeHUE 3a1a4 (BBIACISITh MATEMAaTHYECKYI0 OCHOBY) Ha
HaXOJKJCHUE YaCTH YKCIIa U YHUCIa MO €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA IpO0OH;



e OOBSICHATH WACHTHYHOCTh 33734 PA3HBIX THUIIOB, CBSA3BIBAIOIIMX TPH BEIUYMHBI (Ha
paboTy, Ha TMOKYNKH, Ha JBWXCHHE).BBIACTATH 3TH BEJIWYMHBI M OTHOIICHUS MEXIY HUMH,
INPUMEHATh UX NPU PEIICHNUH 3a/1a4, KOHCTPYHUPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHbBIX THIIOB;

® BIAJCTh OCHOBHBIMH METOJAMH DPEUICHHUS 3a7ad Ha CMECH, CIUIaBbl, KOHIECHTPALUH,
UCTIOJIb30BATh MX B HOBBIX CUTYALMSAX MO0 OTHOIIEHHIO K U3YYEHHBIM B Tpoliecce 00ydeHus;

e  pemaTth 3a7ayd Ha MPOLEHTHI, B TOM YHCIE, CIOXKHBIC MPOLEHTH C 00OOCHOBAHUEM,
WCITIOJTB3YS Pa3HBIC CIIOCOOBI;

®  pemarh JIOTHYECKHE 33/1a4M Pa3HBIMH CIIOCOOaMH, B TOM YHCIE, C ABYMs OJIOKaMH U
Tpemsi OJI0KaMH JAHHBIX C TOMOIIBIO TAOJIHIL;

e  pemath 3a/1a4d 10 KOMOMHATOPUKE U TEOPUH BEPOSITHOCTEH HA OCHOBE MCIIOJIb30BAHHS
M3yUYCHHBIX METO/I0B ¥ OOOCHOBBIBATH PEIICHHE;

®  pemarh HeCJIOXKHBIE 3a/1a41 10 MaTEMaTHYECKOM CTAaTUCTHKE;

® OBIAZECTh OCHOBHBIMH METOJIAMH pPEIICHHS CIOKETHBIX 3a/1ad: apupMETHYECKHil,
anreOpanyeckuii, mepedop BapHaHTOB, TEOMETPHUUECKHH, TpapUIecKnii, MPUMEHSITh UX B HOBBIX IO
CPaBHEHHIO C U3YYEHHBIMHU CUTYALIUSX.

B noBceIHeBHOI KU3HHM M NIPH U3yYEHUH APYIUX MPeIMeTOB:

®  KOHCTPYMpPOBATh HOBBIC JJISI TAaHHOW 3aJjauMl 3aJlauHble CUTYAIllMH C YYETOM PEAbHBIX
XapaKTepUCTHK, B YAaCTHOCTH, NPH PEIICHUH 337a4 Ha KOHLEHTPAIMH, YYUTHIBATh IUIOTHOCTb
BEIIIECTBA; peliaTh ¥ KOHCTPYHPOBATh 3aJadll HAa OCHOBE PACCMOTPEHHUS PEalbHBIX CHUTYaIWd, B
KOTOPBIX HEe TpeOyeTCsl TOUHBINM BEIYUCIUTENILHBINA pe3ybTaT;

e  pemiaTh 3aJjaudl HA JABIDKEHHE IO PEKe, pacCMaTpUBasi pa3Hble CUCTEMBbI OTCUETA;

®  KOHCTPYUPOBATh 3a/laUHbIC CUTYALMH, TPUOJIMKEHHBIE K PeabHOMN NeHCTBUTEIBHOCTH.
I'eomeTpuueckue purypnbi

e (CBoOOmHO omepupoBaTh TEOMETPUYCCKHMMH TOHATHUSAMH NpPU PEIICHHH 3aJad |
NPOBEICHUN MaTEMaTUYECKUX PaCcCyKIICHHIA;

®  CaMOCTOSITENbHO (HOPMYITUPOBATh ONPEACICHUS T'€OMETPUYECKUX (UTYp, BBIABHIaTh
THIIOTE3bl O HOBBIX CBOWCTBAX M NPU3HAKaX T'€OMETPHUUYECKHX (GHUTYp W OOOCHOBBIBATH HIIH
orpoBepraTh UX, 0000IaTh WJIM KOHKPETH3HPOBATH pE3yJNbTaThl Ha HOBBIE KIacchl (uryp,
HPOBOJNTH B HECTIOXKHBIX CITydasX KiacCHu(pUKauio GUryp mo pa3nmaHbIM OCHOBAHHUSM;

®  HCCIIEOBATh YEPTEXKH, BKIIIOUasi KOMOMHAIMH (QUTYD, N3BJICKATh, HHTEPIPETUPOBATH U
npeoOpa3oBhIBaTh HHPOPMAIIUIO, MPEICTABIICHHYIO HA YEPTEkKaX;

e pemarh 3aJaudl TEOMETPHUYECKOTO COACP)KaHMSA, B TOM YHCIIE B CHUTyalHsX, KOTAaA
QITOPUTM pEIICHUs HE CIEAYEeT SBHO U3 YCJIOBUS, BBIIIOJIHATH HEOOXOAUMBIE JUIS PELICHUS 3a/1a41
JIONOJTHUTEIIBHBIE MTOCTPOCHUS, MCCIIEA0BATh BO3MOXKHOCTh MPUMEHEHHSI TeopeM H (GopMys I
peleHus 3a1ay;

e  (HopMyIHPOBATH U JIOKA3bIBATh T€OMETPUUECCKHIE YTBEPIKICHHUS.

B noBceIHeBHOI KU3HM M NIPH U3yYEeHUH APYTUX MPeIMeTOB:

® COCTaBIATH C HCIOJB30BAaHHEM CBOMCTB TE€OMETPUYECKHX (UTyp MaTeMaTHYECKHe
MOJENIM JUIs peIleHHUs 3a7ad NPaKTUYeCKOro XapakTepa M 3ajJad W3 CMEXHBIX JTUCIMIUIHH,
HCCIIEI0BATh MOTY4YEeHHBIC MOJCIH U MHTEPIIPETHPOBATh PE3YJIbTAT.

OTHowmeHust

e BraneTs MOHATHEM OTHOUICHUS KaK METAIIPEIMETHBIM;

e CBOOOJHO ONEpPUPOBATh MOHATHSIMU: PABEHCTBO (GUIyp, paBHbIC (PUTYpBI, PABEHCTBO
TPEYTOJIbHUKOB, NApaJUIEIbHOCTh MPSMBIX, IEPIECHIUKYIIPHOCTD MPSIMBIX, YTIIBI MEXIY HPSAMBIMH,
NEepIEHANKYJIAp, HAKJIOHHAs, NpPOeKIHs, mnoaodue ¢uryp, mnoaodHble (uUrypsl, MM0100HBIE
TPEYTOJbHUKHY;

®  HCHOJB30BAaTh CBOWCTBA MOAOOMS M PaBEHCTBA (PUTYp NP PEIICHUN 3a/1aY.

B noBceHeBHOI :KM3HU M NPU U3YYEeHHH IPYTHX NPeAMETOB:

®  HCNOJIB30BAaTh OTHOILICHHUS AJISl IOCTPOCHUS U UCCIEIOBAaHNUS MAaTeMAaTHYECKUX MOJETIeH
00BEKTOB PeaTbHOM KU3HU.
N3mepenust U BbIYHCIEHUS

e (CB0oOOmHO OmepHpoBaTh MOHATUSAMH JUIMHA, IUIOMIA[b, OOBEM, BEMTMUMHA yIia Kak
BEJIMYMHAMH, HCIIONB30BaTh PABHOBEIMKOCTh M PABHOCOCTABICHHOCTh NPU PELICHWH 33134 Ha
BBIYHCIICHUE, CAMOCTOSITEIBHO TTOJTyYaTh U UCIIOJIB30BaTh (YOPMYIIBI U BBIYUCICHUHN TUIOMAeH 1



00bEéMOB  (uryp, cBOOOJHO ONEPUPOBATH IIMPOKHM Ha00poM GOPMYJ HAa BBIYHCICHHE TPHU
pEIICHUN CIOKHBIX 3a/1ad, B TOM YWCJIEe W 3a7a4 Ha BBIYHCICHUE B KOMOWHAIMSIX OKPYKHOCTH H
TPEyrojbHUKA, OKPY>KHOCTH U YETHIPEXYTOJIbHUKA, a TAK)XKE C IPUMEHEHUEM TPUTOHOMETPHUU;

®  CaMOCTOSITENBHO (POPMYJIUPOBATH TUIOTE3bI U MMPOBEPATH UX JOCTOBEPHOCTD.
B noBceHeBHON KU3HM M NIPM U3YUYEHHHU APYTUX NMPeIMeTOB:

e CcBOOOMHO omepupoBaTh (GopMynTamMH TIPU PEHICHWH 3ajJad B JAPYIHX Y4eOHBIX
npeaMeTax u Ipu MPOBEICHUN HEOOXOAUMBIX BRIYUCICHUN B PEATbHOMN KU3HHU.
I'eomeTpryeckne NOCTpoeHU

e OrmnepupoBaTh TMOHATUEM Ha0Opa 3JIEMEHTOB, OINPEACISIOUUX T'€OMETPUUYECKYIO
¢burypy,

e  BiaJgeTh HAOOPOM METOJIOB MOCTPOCHUH LUPKYJIEM U JIMHEHKOM;

e  MPOBOJUTH AHATU3 U PEaTN30BBIBATH JTAIbI PEIICHUS 33729 Ha MOCTPOCHHE.
B noBceHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  BBINOJHATH NOCTPOEHUS HA MECTHOCTH;

®  OIICHMBATh pa3Mephl pealibHbIX 00BEKTOB OKPYKAIOIIET0 MUpA.
IIpeoOpa3zoBanust

e  OmnepupoBaTh JABIKEHUSIMHU U PEe0Opa30BaHUSIMU KaK METaPEeIMETHBIMU MOHITUIMH;

e  ONepUpOBaTh TOHSATHEM [BIDKCHHsI M TIpeoOpa3oBaHUs TOM00MS Uisi 0OOCHOBAHUWH,
CBOOOJHO BIAJIETh MpPHUEMaMH IOCTPOCHUS (UTYp C MOMOUIbIO JABWKEHMHA M IMpeoOpa3oBaHUs
mo00us, a TaK)Ke KOMOWHAIIMSIMH JIBFDKCHHM, IBIOKCHUN U TTPpeoOpa3oBaHMiA;

®  JCIOJIb30BaTh CBOMCTBA ABMIKEHUN W TpeoOpa30BaHUi JIJIsl IPOBEICHUSI OOOCHOBAHUS U
JOKAa3aTeIbCTBA YTBEPIKACHHUA B TEOMETPUH M JPYTUX YUEOHBIX MPeIMEeTax;

®  TI0JH30BATHCS CBOMCTBAMHM JBMXKEHUH U IPpeoOpa30BaHMii IPH PEeIICHUHN 3aay.
B noBceHeBHOM KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

® [PUMEHSTH CBOWCTBA [BIDKEHWW U TIPUMEHATH TOAOOME [JII TIOCTPOSCHUU U
BBIUMCIICHUI.
BekTopbl M1 KOOPAUHATHI HA MJIOCKOCTH

e (CBo0OOmHO oOmepuUpoBaTh MOHITUSIMH  BEKTOpP, CyMMa, pa3HOCTh BEKTOPOB,
MIPOU3BE/ICHNE BEKTOPA HA YHCII0, CKAJIIPHOE MTPOU3BEACHNE BEKTOPOB, KOOPMHATHI Ha MJIOCKOCTH,
KOOpAMHATHI BEKTOPA;

e  BIAJCTh BEKTOPHBIM M KOOPIWHATHBIM METOJOM Ha MJIOCKOCTH JJIsl pEIICHUS 3a]a4 Ha
BBIUMCJICHHE U JOKA3aTeNIbCTBA;

®  BBLINOJHATH C TMOMOIIbIO BEKTOPOB U KOOPAMHAT JIOKA3aTEIbCTBO H3BECTHBIX €My
reoMeTpruecKkux (HakToB (CBOMCTBA CPEAHUX JTUHHUH, TEOPEM O 3aMeyaTelbHbIX TOYKaX W T.I.) H
MOJTy4aTh HOBBIE CBOMCTBA U3BECTHBIX (PUTYD;

®  ICIIOJIb30BAaTh ypaBHEHUs (DUTYp AJs pElIeHHUsS 3a7ad U CaAMOCTOATEIbHO COCTaBIISATH
YpaBHEHUS OTACTHHBIX IIOCKUX (pUryp.
B noBceHeBHOM KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  CIIOJIb30BAaTh IOHSATUS BEKTOPOB M KOOPAMHAT MAJIs pEIIeHHs 3aJady 1o (QHU3UKeE,
reorpauu U APYTrUM YUE€OHBIM MpPEeIMETaM.
HUcTopusi MaTeMaTHKHU

e [loHumaTh MaTeMaTHKy Kak CTPOrO OPraHHW30BAaHHYIO CHUCTEMY Hay4HBIX 3HAHHM, B
YaCTHOCTH BJIAJETh TPEACTABICHUSAMU OO0 aKCHMOMATHYECKOM TIIOCTPOSCHUH TEOMETPUU H
NEPBUYHBIMH MPEACTABICHUSIMU O HEEBKIIUJOBBIX T€OMETPHSIX;

e paccMaTpuBaTh MaTeMaTUKy B KOHTEKCTE MCTOPUM Pa3BUTHS LUBUIM3AIUN U UCTOPUU
Pa3BHUTHS HAYKH, IOHUMATh POJIb MAaTEMATHKHU B pa3BUTHH Poccum.
MeToabsl MaTEMaTHKH

e Biagerp 3HaHMSIMM O pa3’IMYHBIX MeTOJaX OOOCHOBAaHHS U  ONPOBEP)KEHUS
MaTeMaTUYeCKUX YTBEPKIEHUN 1 CAMOCTOSATEIbHO MIPUMEHSITH UX;

e BIAJCTh HAaBbIKAMU aHaAIM3a YCJOBHS 33Jauyd M OIpeAeNeHHs MOAXOASIINUX s
pelIeHus 3a/1a4 U3y4YeHHBIX METOJO0B MM MX KOMOMHAIINN;



®  XapaKTepuU3OBaTb  IIPOMU3BEICHUS  MCKYCCTBA €  y4€TOM  MareMaTH4EeCKUX
3aKOHOMEPHOCTE B IIPUPOJE,  MWCIOJIb30BATh  MAaTEMAaTUYECKHE  3aKOHOMEPDHOCTH B
CaMOCTOSATEILHOM TBOPYECTBE.

Metanpeamernsblie pe3yabTathl ocBoeHnss OOII orpakaror:

1) yMmeHHME CaMOCTOATENIBHO OIpeAesTh UEeNIH CBOEro OO0y4YeHHs, CTaBUTb U
dopmynupoBate Al ceOsi HOBBIC 3a/a4d B yu€Oe M MMO3HABATEIbHOM JEATEIIbHOCTH, Pa3BUBATh
MOTHBBI M1 HHTEPECHI CBOEH MM03HABATEIbHON AESITETbHOCTH;

2) yMEHHE CaMOCTOSITENIbHO IUIAHUPOBAaTh IIyTH JOCTHXKEHHUS LieJed, B TOM 4MHCIIe
aJbTEPHATUBHBIC, OCO3HAHHO BBHIOMpaTh HamOoisiee d(PPEKTUBHBIE CTIOCOOBI PEIICHUs YUYEOHBIX U
MI03HABATENIbHBIX 33/1aY;

3) yMeHUE COOTHOCHUTHb CBOM JACWCTBUS C IJIAHUPYEMBIMU pPE3yJIbTaTaMH, OCYIIECTBIAThH
KOHTPOJIb CBOEH JESTEIbHOCTH B IpoOIlecce JOCTHXKEHUS pe3yibTara, OINpPEleisiTh CHOCOOBI
JEHCTBUIM B paMKax MPEUIOKEHHBIX YCIOBHH M TpeOOBaHWM, KOPPEKTUPOBATh CBOM JICUCTBHS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYallUEN;

4) yMeHHE OLIEHHWBATh IMPaBWIBHOCTh BBIMOJIHEHUS Y4eOHOH 3adauu, COOCTBEHHbIE
BO3MOKHOCTH €€ pelleHNs,

5) B1ajieHue OCHOBaMHU CaMOKOHTPOJIS, CAMOOLEHKH, IPUHATHS PELICHUH U OCYIIEeCTBICHHUS
OCO3HaHHOT'O BHIOOPA B yueOHOM 1 TTO3HABATENILHON ACATEIbHOCTH;

6) yMEHHE ONpENeNsATh TOHATHS, CO37aBaTb OOOOIIECHUS, YCTaHABJIMBATh AaHAJOTHH,
KJaccu(UIMpoBaTh, CaMOCTOSATEIFHO BBIOMPATh OCHOBAHHS W KPUTEPUHU [UIA KIacCU(PUKAIIH,
YCTaHABIMBAaTh  NPUYUHHO-CIEJICTBEHHbIE  CBS3M, CTPOUTh  JIOTHUECKOE  pacCy’kKIeHHeE,
YMO3aKII0YeHUE (MHAYKTUBHOE, IEAYKTUBHOE M 10 aHAJIIOTUH) U JIeTaTh BBIBOJBI;

7) ymMeHHe co3/1aBaTh, MPUMEHATh U MPEoOpPa30BbIBATh 3HAKH U CUMBOJIbI, MOAEIU U CXEMBI
JUISL pelIeHns1 y4eOHBIX M NTO3HABATEIbHBIX 33/1a4;

8) CMBICIIOBOE UTEHUE;

9) yMeHne OpraHu3OBBIBaTH Y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO JAEATEIBHOCTH C
YUUTEJIEM M CBEPCTHUKAMM; paboTaTh HHAMBHAYAJBHO M B IPYNIE:HAXOJUTH o0lIee perieHne 1
paspematb KOH(IMKTBI HA OCHOBE COTJIACOBAaHUS MO3UIUI M yuéTa MHTEpecoB; (HOpMyInpoBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

10) ymeHne OCO3HAaHHO HCIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3ajadyei
KOMMYHHMKAIIMM JJIs BBIP@XEHHUs] CBOMX YYBCTB, MBbICIIE W MOTPEOHOCTEH; IUIAHUPOBAHUS H
peryjisillii CBOEU JAEATEIBHOCTH; BIAJCHUE YCTHOM M IHMCbMEHHOM pPEYbl0, MOHOJIOTMYECKOU
KOHTEKCTHOM peyblo;

11) bopmupoBanre W  pa3BUTHE KOMIETEHTHOCTM B  OOJIACTH  HCIOJIb30BAHUS
nH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TexHoyorui (nainee MKT— kommereHnun);

12) dopmupoBaHrue M pPa3BUTHE HKOJOTHYECKOTO MBILIUICHHS, YMEHHE NPUMEHITH €ro B
MO3HABATEJIbHOW, KOMMYHHUKATHUBHOM, COIMAILHOMN MPAKTHUKE U TPOPECCUOHATBHONW OPUECHTALIHH.

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OTPAXKAIOT:

1) BocCIUTaHHME POCCHUHUCKOW TPaX]TAHCKON HWIACHTUYHOCTH: MATPHOTHU3MA, YBAXKCHHS K
OrteudecTBy, NPOLUIOE M HACTOSAIIEE MHOIOHALMOHAJIBHOTO Haponaa Poccum; ocozHaHue cBoei
STHUYECKOW MPUHAJICKHOCTH, 3HAHUE UCTOPHUH, S3bIKA, KYJIbTYpbl CBOEr0 Hapojia, CBOEro Kpas,
OCHOB KYyJIbTYPHOI'O Haclle[iusi HapoJoB Poccunm M 4enoBeuyecTBa; YCBOEHUE T'yMAHHCTUYECKUX,
JNEMOKPAaTUYECKUX W TPAJULHUOHHBIX LEHHOCTEW MHOTOHAIMOHAJIBHOTO POCCUHCKOTrO OOIIECTBA;
BOCIIMTAHHUE YYBCTBA OTBETCTBEHHOCTH U J0Jra nepex Poannoi;

2) popmMupoBaHuE OTBETCTBEHHOTO OTHOIICHHUS K YYEHHIO, TOTOBHOCTH U CHOCOOHOCTH
0o0ydJarmuxcsi K CaMOPa3BUTHIO M CaMOOOPAa30BAaHHMIO HAa OCHOBE MOTHBAIMM K OOYUYEHUIO H
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHHUIO AajibHEHIIeW HHIWBUIYATbHOM TpaeKTOpUU
oOpa3oBaHus Ha 0a3ze OPUEHTHUPOBKU B MHpE npodeccrii U mpodecCHOHATBHBIX MPEINOYTCHUH, C
y4€TOM yCTOMYMBBIX [IO3HABATEIbHBIX HWHTEPECOB, a TaKkKe Ha OCHOBE (OPMUPOBAHUS
YBaKUTEILHOTO OTHOILEHHS K TPYAY, Pa3BUTHI OMBITA YUYAaCTHS B COLMAIBHO 3HAYUMOM TPY/IE;



3) bopMupoBaHHE LIEJIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTHUKH, YYUTHIBAIOMIETO COIMAIBHOE, KYJIBTYPHOE,
A3BIKOBOE, TyXOBHOE MHOT0O0pa3ue COBPEMEHHOT'O MUPA;

4) bopmupoBaHNE OCO3HAHHOTO, YBAXKHUTEIBHOTO U JTOOPOXKENATEIHHOTO OTHOIICHHS K
JIpYyroMy 4eJlOBEKY, €0 MHEHUIO, MUPOBO33PEHHUIO, KYJIbTYpPE, S3bIKY, BEPE, IPakIaHCKOM MO3ULUH,
K HUCTOPHUH, KYJIbTYypE€, PEJIUTUU, TPATULUsAM, s3bIKaM, LIEHHOCTSAM HapoaoB Poccuum u HapoaoB
MHUpPa; TOTOBHOCTH M CIIOCOOHOCTH BECTH [UAJOr C JPYTUMHU JIOABMH M JIOCTMraTh B HEM
B3aUMOTIOHUMAaHUS;

5) OCBOCHHME COIMAIBHBIX HOPM, MPABHII MOBEICHUS, poie U (HOPM CONMAIBHON KU3HHU B
rpynmnax ¥ cooOIecTBax, BKIOUYAs B3POCIbIE U COIMATBbHBIE COOOIIECTBA; yUacTHE B IIKOJIHLHOM
CaMOYNpPAaBJIEHUU M OOIIECTBEHHOM XW3HU B IpejesaX BO3PACTHBIX KOMIIETEHUUH C y4€ToM
PETHOHANBHBIX, STHOKYJIBTYPHBIX, COITMATBHBIX U SdKOHOMUYECKIX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOIO CO3HAHUSI U KOMIIETEHTHOCTH B PEIIEHUH MOPAJIbHBIX MPpo0jeM Ha
OCHOBE JINTYHOCTHOTO BBIOOpa, OPMUPOBAHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO MTOBEACHHUS,
OCO3HAHHOTO ¥ OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHBIM MOCTYIIKAM;

7) bopMupoBaHHEe KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHHWU U COTPYJHUYECTBE CO
CBEPCTHUKAMH, JETbMH CTapIIEro M MJAJAIIEr0 BO3pacra, B3pOCIBIMH B  Ipolecce
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOH, y4eOHO-HUCCIIe0BATENbCKOM, TBOPUYECKOW M APYTHX
BUJIOB J€STEIBHOCTH;

8) popmMupoBaHue LEHHOCTH 3J0POBOTO U OE30macHOro oOpasa >KM3HH; YCBOCHHUE MPaBUII
WHAMBUAYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro MOBEACHHUS B YPE3BBIYANHBIX CHUTYyaIUsX,
YIpOXKaIOUIUX KU3HU U 3J0POBBIO JIIOCH, MPaBUJI MOBEACHUS HA TPAHCIIOPTE U HA 10POrax;

9) popmMupoBaHuE OCHOB JKOJOTHYECKOW KYJIBTYpPhl COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO 3KOJOTHYECKOI'O MBIIUICHHS, Pa3BUTHUE ONBITA H3KOJIOTMYECKHM OPUEHTUPOBAHHOMN
pedIeKCUBHO-OLIEHOYHON U MPAKTUUECKOM NeATEIbHOCTH B )KU3HEHHBIX CUTYaLIUX;

10) oco3HaHWe 3HAYEHUS CEMbU B JKM3HH YENOBEKAa M OOMIECTBA, MPUHSATHE ICHHOCTH
CEMEHHOM KU3HH, YBAKUTEIHHOE U 3a00TIMBOE OTHOIICHUE K YWICHAM CBOCH CEMbH;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHUS YEPE3 OCBOCHUE XYJ0KECTBEHHOI'O HAacleIus
Hapos10B Poccun 1 Mupa, TBOPYECKOU AEATEIBHOCTU ICTETUYECKOTO XapaKTepa.

2.Coaep:xaHue y4eOHOI0 peiMera

CopmepxaHre KypcOB MaTeMaTHKH 5—6 KJIaccoB, anreOpbl M TeOMETpuu 7—9 KIaccoB
00BETMHEHO KaK B HCTOPHYECKH CJOKUBIIHMECS JIMHUU  (YUCIIOBas, aiureOpanyeckas,
reoMeTpuueckas, QyHKIIMOHATbHAS U Jp.), TAK U B OTHOCUTEIHHO HOBBIE (CTOXACTHYECKAas JTUHHUS,
«peanbHasi MareMmatuka»). OTHeabHO TpEeACTaBIEHBl JIMHUSA CIOKETHBIX 3a]ad, HCTOpUYECKas
JTUHHUSL.

DJIeMEHThI TEOPUHM MHOKECTB M MATEMATHYECKON JIOTUKH

Cormmacao @I'OC ocHOBHOTO 001Ier0 0O0pa30oBaHUsA B KypC MaTeMaTHKH BBEACH pasiel
«Jloruka», KOTOpbIA HE MpeAnoJiaracT JOMOTHUTEIbHBIX YaCOB HAa M3YUYEHUU U BCTPAMBAETCS B
pa3IUYHbIE TEMBl KypCOB MaTeMaTHKU M WHGOPMAaTUKU M MpeIBapseTcsl O3HAKOMIICHHEM C
AJIEMEHTaMU TEOPUU MHOXKECTB.

MHoxkecTBa M OTHOLLICHHUS MEK1Y HUMU

MHOX€ECTBO, Xapakmepucmuyeckoe c8oUCmeo MHOINCECMEd, YIEMEHT MHOKECTBA, nycmoe,
KOHeuHoe, beckoneunoe mMHodcecmeo. IlonmuoxkecTBo. OTHOIIEHNE TPUHAITIC)KHOCTH, BKIIOUSHHUS,
paBeHCTBA. DJIEMEHTHI MHOXKECTBA, CIIOCOOBI 3aJIJaHUsI MHOXKECTB, PACHO3HABAHUE NOOMHONMCECME U
91eMEHMO8 NOOMHOICECME C UCNONb308AHUEM KPY20s Diiepd.

Onepanum HAX MHOKECTBAMH

[lepeceuenne n 0ObeIMHEHUE MHOXKECTB. Paznocms MHOMCECms, 0onoIHeHue MHOMCECmed.
Hnmepnpemayus onepayuti HA0 MHOMCECMEAMU C NOMOWbIO KpY208 Juiepa.

JIeMEHTBI JIOTUKH

Omnpenenenue. YTBepkaeHusi. AKCUOMBI U Teopembl. JlokazaTtenbcTBo. [loka3aTenbcTBO OT
npotuBHOro. Teopema, oOpatHas ganHou. [Ipumep u KOHTpIIpUMED.

Bricka3biBaHUA




VICTHHHOCTB | JIO)KHOCTB BBICKa3bIBaHUs. CrooicHble u npocmvle 8bickasvieanus. Onepayuu
HAO BbICKA3LIBAHUAMU C UCNONb308AHUEM JIOUYECKUX CBA30K: U, U, He. Y CI06Hble 8bICKA3bIBAHUS
(umnauxayuu,).

ConepxaHue Kypca MATEeMAaTHKH B S—6 kJiaccax

HarypanbHble ynciia 1 HyJIb

HarypanbHblil psig YMcesI ¥ ero CBOicTBA

HatypanbHoe u4Mciio, MHOXXECTBO HATypaJlbHbIX YHCENl M €ro CBOMCTBA, H300pa)keHHE
HaTypaJbHbIX YUCEJ TOYKAMU HA YUCIOBOM MpAMOM. Mcronb30BaHNE CBOMCTB HATYPAIbHBIX YHCEII
IIPU PELICHNH 3a/1a4.

3anuch U YTeHHEe HATYPAJbHBIX YHCEJ

Paznmuune wmexny umdpoit um uumcnom. [lo3uimoHHas 3amuWch HATYpadbHOTO 4YHCIIA,
MOMECTHOE 3HauyeHWe IHUQPBI, pa3psibl U KIACCHl, COOTHOIICHHWE MEXIY JBYMS COCEIHUMU
Pa3psAIHBIMU €UHULIAMHU, YTECHUE U 3aIIMCh HATyPAJIbHBIX YHCET.

OxkpyriieHue HATYPAJBHBIX YK CeJ

HeoOxonumocts okpyrienus. [IpaBuno okpyrieHust HaTypajJbHBIX YHCEN.

CpaBHeHMe HATYPAJIBHBIX YHCeJI, CPaBHeHHe ¢ YucaoMm 0

[lonsiTHEe O CpaBHEHMM 4YHCEJl, CPABHEHNE HATYPAJIbHBIX YUCEN APYT C APYIOM MU C HYJIEM,
MaTeMaTH4YeCKas 3alicCh CPABHEHHIA, CITIOCOOBI CPABHEHHUSI YUCEIL.

JeiicTBHS ¢ HATYPAJbHBIMH YHCJIAMHU

CnoxxeHre W BBIYMTAHUE, KOMIIOHEHTBI CJIOXKEHUS W BBIUUTAHUS, CBSI3b MEXAY HUMHU,
HaXOXKJE€HUE CyMMBbl U PAa3HOCTH, U3MEHEHUE CYMMbl U Pa3HOCTH NPU U3MEHEHUH KOMIIOHEHTOB
CJIOKE€HHUS U BBIYUTAHUA.

YMHOXKEHUE W JIeJIEHWe, KOMIIOHEHTbl YMHOXEHHUS W JEJICHUs, CBSI3b MEXIY HHMH,
YMHOXXEHUE U CIIOKCHHE B CTOJOWK, JEJICHHE YTOJKOM, MPOBEpKa pe3yiabTaTa C MOMOIIBIO
MPUKUAKA U 0OpaTHOTO JEHCTBUS.

[IepemecTUTENbHBII W COYETATENBHBIM  3aKOHBl  CJIOXKEHUS WU YMHOXKCHUS,
pacnpenenuTenbHbld 3aKOH YMHOKEHHSI OTHOCHUTENBHO CIIO0XKEHUS, 00O0CHO8AHUE aAN20pUMMO8
8bINOIHEHUS apuUpMemuueckux Oeucmauil.

CreneHb ¢ HATYpPaJIbHBIM IOKa3aTeJIeM

3anuch 4Kclia B BUJIE CYMMbI Pa3psiIHbIX CJIAra€MbIX, MOPSJIOK BBIIIOJIHEHUS JCHCTBUN B
BBIPAKECHUSIX, COIEPIKAIINX CTEIIEHb, BBIYMCICHUE 3HAYCHU N BBIPAXKEHH, COAEP/KALUX CTETICHb.

Yuci10BbIe BbIPAKEHUS

UucnoBoe BBIPAKEHHUE U €0 3HAYEHUE, MOPSAI0K BBIIIOJHEHHS I€UCTBUM.

Jlesenue ¢ ocTaTkOM

JleneHnue ¢ 0OCTaTKOM Ha MHOXXECTBE HATYPAJIbHBIX YHCET, CE0UCMBA OeleHUsl C OCIAMKOM.
[IpakTrueckue 3aa4u Ha IEJIEHUE C OCTATKOM.

CBolicTBa M PU3HAKH 1€ TUMOCTH

CBOMCTBO JETMMOCTH CYMMBI (pa3HOCTH) Ha uuciio. [Ipuznaku nenumoctu Ha 2, 3, 5, 9, 10.
Ipusnaxu oerumocmu wa 4, 6, 8, I11. [Joxazamenbcmeo npusHakog Oerumocmu. PenieHue
MPaKTUYECKHX 3a/1a4 C MPUMEHEHUEM IPU3HAKOB JIETUMOCTH.

Pa3io:keHue 4ync/ia Ha MPOCTbIe MHOMKUTEIHN

[IpocTeie 1 cocTaBHbIE UnCaa, pewemo Ipamocghena.

Pa3znoskeHre HaTypajqbHOTrO YHMCIIa Ha MHOXHUTEIH, PA3JIOKEHHE Ha MPOCTbIE MHOXKHUTEIH.
Konuuecmeo oenumeneii uucna, aneopumm paznoxcenus Yucia Ha npocmvle MHOXCUMENU, OCHOBHASL
meopema apugmemuxu.

AsredOpanyeckue BbIpasKeHUsI

Hcnons3oBanue OykB Juisi 0003HAYECHHUS YWCEN, BBIYMCICHUE 3HAYCHHS aIreOpandecKoro
BBIpQXXCHUsI, PUMEHEHHE anreOpanyecKuX BBIPAKEHUH JUIsl 3alUCU CBOWMCTB apU(pMETHUYECKHX
neiicTBU, peobpa3zoBaHue anreOpandeckux BHIPAKCHUH.

Jenuresn u KpaTHble

JlenmuTenb W €ro CBOWCTBA, OOIIMIA MeNMUTENh JABYX M Ooyiee ducels, HAaMOONbIIUI OOIIHiA
JIeNIUTENb, B3AUMHO MPOCTHIE YKCiIa, HaX0XKIeHue Hanbompiiero oduiero aenutens. KpatHoe u ero
CBOWiCTBa, oOO0IIee KpaTHOE ABYX H Oojee uucen, HaWMEHbIee oOIee KpaTHOE, CIIOCOOBI
HAXO0K/I€HUs HAUMEHBIIIEro 00IIEro KpaTHoOro.




Apodu
OO0ObIKHOBEHHBbIE IPOOH

o, yacTh, ApoOHOE Yncio, 1podb. J[poOHOE YKciio Kak pe3ynbTaT aAeneHus. [IpaBuiibHbIC
U HETIpaBUJIbHBIE IPOOH, CMEIIaHHasl APOOh (CMEIIaHHOE YHCIIO).

3anuch HaTYpaJbHOTO YMCIA B BHJE JPOOM C 3aJaHHBIM 3HAMEHaTelleM, NpeoOpa3oBaHUe
CMEIIaHHOH IpoOH B HEMPABWIBHYIO IpOOb U HA0OOPOT.

[IpuBenenue npobeit k obmemy 3HameHaTemo. CpaBHEHHE OOBIKHOBEHHBIX APOOCH.

CrnoxeHue M BbIYUTAHHE OOBIKHOBEHHBIX IpOoOeil. YMHOXKEHUE U JeleHue OOBIKHOBEHHBIX
JpoOeH.

Apudmernueckre AeUCTBUS CO CMEIIAHHBIMU APOOSMHU.

Apudmernueckue TeUCTBUS ¢ APOOHBIMH YHCTIAMHU.

Cnocobul payuonanuzayuu 8bl4UCIeHUN U UX NPUMEHEHUe NPU 8bINOTHEHUU 0elCMBULL.

JecaTnuHbIe 1PpOOH

Ilenass u npoOHas yactu aecaTUyHOM ApoOu. IlpeoOGpazoBaHue AecATHUHBIX ApoOeil B
00bIkHOBeHHBIE. CpaBHEHHE JCCATHYHBIX Apo0eii. ClioKeHNEe W BBIUUTAHUE JCCITHYHBIX IPOOEH.
OxpyrieHue AeCATUYHBIX IpoOel. YMHOXKEHHE U JeNieHHE AECATUUHBIX Ipobei. [Ipeobpaszosanue
00bIKHOBEHHBIX Opobeli 6 Decsamuutble Opodou. Koneunvie u beckoneunvie decamuumvle OpooU.

OTHoIeHne ABYX YK ces

Macmtab Ha ade u kapre. [Ipornopiuu. CBolicTBa pOMOPIUi, MPUMEHEHHE MTPOTIOPITUI
¥ OTHOIIICHUH TPU PEIICHUH 3a7a4.

Cpennee apudgmeTndeckoe qyuceJi

Cpennee apudmernueckoe AByX uuncelsl. M3o0paxeHue cpeaHero apupMeTHuecKoro IBYX
Yycesl Ha YMCJIOBOM mpsiMoil. PemieHune mnpakTHYeCKWX 3aJad C IPUMEHEHUEM CPEIHEro
apupmetnueckoro. CpedHee apugmemuyeckoe HeCKOIbKUX YUCEI.

IIpoueHTHI

[TonsiTre mporieHTa. BeruncneHne mpoueHToB OT YUCIa M YHCIIa 0 H3BECTHOMY IMPOIICHTY,
BbIpa)KCHHE OTHOLIEHUS B NMPOIIEHTaxX. PellieHne HecI0KHBIX MPaKTUUECKUX 3a7a4 C MPOLIEHTaMHU.

JAunarpamMmmbl

Cronbuatble ¥ KpyroBble JuarpaMmbl. M3BieueHue wuHPOpMAMM U3 JUarpamm.
H3zobpadicenue ouazpamm no Yucio8blmM OaGHHbIM.

PanuonanbHbIe yncIa

IoJi0kUTEIbHBIE U OTPUIIATEIbHBIE YHCIA

N3o0pakeHue dmcen Ha YKUCIOBOM (KoopAauHATHOW) mpsiMoi. CpaBHeHHe uucena. Momyib
YHClla, TeOMETpPUYecKas HHTEpHpeTanuss MOAyls uucia. JIeWCTBHS C TIOJNOKUTEIBHBIMU H
OTpUIATENIbHBIMH YUCIaMU. MHOXKECTBO LEbIX YUCEIL.

IlonsiTne 0 panMoHATbHOM 4ucae. [lepsuynoe npedcmagieHue o0 MHOdHCECmEe
payuonanvusix yucen. JIecTBUs ¢ pallMOHATbHBIMU YHCIAMH.

Pemenue TekcTOBBIX 33124

EauHunbl wu3MepeHWil: [IMHBI, IUIOMAgu, o0O0OBEMA, Macchl, BPEMEHH, CKOPOCTH.
3aBUCHMOCTH MEXKIy CIWHUIAMH M3MEPEHHUS KaXKIOW BEIWYMHBL. 3aBHCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PpACCTOSIHHE; MPOU3BOAUTEIBLHOCTb, BpeMs, paboTa; IieHa,
KOJINYECTBO, CTOUMOCTb.

3anaum Ha Bce apudMeTHYECKHUE AeiiCTBUS

Pemienue TekCTOBBIX 3amau apudmMeTHueckuM crocoOoM. Vcmosip3zoBaHue TabHI, CXeM,
yepTexel, APyrux CpefCcTB NPECTaBICHUS JAaHHBIX NP PEIICHUN 3aJauH.

3agauu Ha ABHKeHHE, pa00TY U MOKYIIKH

Pemennie HecOXKHBIX 3a7a4 Ha JIBUYKEHUE B MPOTUBOIOJIOKHBIX HAIMPABICHUSAX, B OJJHOM
HaATNPaBIICHUU, ABM)KCHUE 10 PeKe 0 TEUSHHIO U MPOTUB TeueHUs. Perienne 3a1a4 Ha COBMECTHYIO
pabory. [Ipumenenue apoOeit mpu penieHuy 3a1ad.

3agauu HA YACTH, T0JIH, MTPOLEHTHI

Pemenue 3amay Ha HaXOKJIEHHE YAacTH YKCIa M YKCIa MO ero yactu. PemieHue 3agad Ha
NpOIEHTHI U gou. [IprMeHeHrne mponopiuii Npy perieHu: 3a/1a4.

Jlornueckue 3agaumn

Perienue HECIOKHBIX JOTMUYECKUX 3a/1ad. Peuwenue no2uueckux 3a0ay ¢ nomMowbio epagos,
maobauy.



OcHoBHbIE MeTO/IbI pellieHHsl TEKCTOBBIX 3aa4: apudMeTH4IecKuii, mepedop BapuaHTOB.

HarasaHast reomeTpust

Ourypsl B okpyxkatouiemM mupe. Harmsinnele mpeactaBineHus o ¢urypax Ha IJIOCKOCTH:
npsiMasi, OTpPE30K, JIy4, yroJl, JIOMaHas, MHOTOYTOJIbHUK, OKPY’KHOCTb, Kpyr. UeThIpexXyrojbHUK,
OPSIMOYTOJIBHUK, KBaapaT. TpeyroiabHUK, 6uO0bl mpey20ibHuKos. IlIpasunvHble MHO20Y20/bHUKU.
N3006paskeHne OCHOBHBIX T€OMETPUYECKUX (QUTYp. B3aumuoe pacnonodicenue 08yx npsamvix, 08yxX
OKpYJd#CHOCmeEl, NPAMOU U OKpyJcHocmu. JIIMHA oTpe3Ka, JoMaHO. EAMHUIIBI U3MEpPEHUS JTMHBI.
IToctpoenue orpeska 3amaHHOM JUuMHBL. Buasl yrios. I'panycHas mepa yria. HM3mepenue u
MIOCTPOEHHUE YTJIOB C TOMOUIBIO TPAHCIIOPTHUPA.

[Tepumetp MHOTOyronpHuKA. [loHsATHE TUTOMIAMM (QUTYPHI; €AMHUIIBI U3MEPEHUS TUIOILAIH.
[Tnomane npsaMoyroyibHUKa, KBajaparta. [IpubnmxeHHoe u3MepeHue miomaay Guryp Ha KiaeT4yaTou
Oymare. Pagnosenukue gueypboi.

Harnsigaelie npencraBieHus 0 MPOCTPAHCTBEHHBIX (purypax: Ky0, mapasuiesenure, npusma,
nupamypzaa, map, chepa, KoHyc, HWIMHApP. M300paxkeHne NmpoCTpaHCTBEHHBIX (uryp. [lpumepsi
ceuenutl. Muozoepannuxu. Ilpasunonvie mHozoepanHukuy. IlpumMepsl pa3BepTOK MHOTOTPAHHUKOB,
HWIMHIPA U KOHYCA.

[Tonsitne o6bema; enuHUIBI 00beMa. OOBEM IPAMOYTOJIBHOTO MapaJuIeienuIiea, Kyoa.

[lonsatue o paBeHctBe ¢uryp. LleHTpanbHas, oceBas U 3epKaibHAs CUMMETPHH.
N300pakeHre CUMMETPUYHBIX PUTYP.

Pemienue npakTHuecKuX 3ajay ¢ MPUMEHEHHEM MIPOCTEUIIINX CBOMCTB (uryp.

HcTopusi MaTeMaTUKHU

Ilossnenue yugp, 06yke, uepoznughos 6 npoyecce cuéma u pacnpeoenenus NPoOyKmMos Ha
Jlpesnem bnuoscnem Bocmoxe. Céazv ¢ Heonumuueckoii pesonoyueil.

Pooicoenue wecmuoecamepuunoii cucmemol cuucienus. Ilosgnenue oecaAmuunol 3anucu
yucer.

Pooiwcoenue u passumue apugpmemuxu namypanvuwix yucer. HOK, HO/, npocmule yucaa.
Pewemo Opamocghena.

Ilossnenue nyna u ompuyamenvhvlx yucen 8 mamemamuxe opesnocmu. Ponv Juoganma.

Ioyemy (—1)(—1) =+1?

Ilpoou 6 Basunone, Eecunme, Pume. Omipvimue Oecamuunvix Opobeti. CmapuHhble
cucmemvl mep. [lecamuynvie Opoou u mempuueckas cucmema mep. JI. Maenuyxuil.

ConepxxaHue Kypca MaTeMaTHKH B 7-9 kJjaccax

Auredpa

Yucaa

PauunonanbHble yncia

MHOX€eCTBO palMOHaNbHBIX uHcend. CpaBHEHHME palMOHalIbHBIX uucen. JledcTBus c
palMOHANBHBIMU YU CIIaMu. [Ipedcmasienue payuoHaibHo20 YUcia 0ecimudHou 0poowvio.

HppanuoHajbHbIe YuCIa

[TonsiTne uWppanroHANBHOTO uMcia. Pacrno3HaBaHue uppanuoHaIbHbIX yucen. [Ipumepsl

JI0Ka3aTeabcTB B anreOpe. MppanuoHaibHOCTh qncna\/z. IIpumenenue B reomerpun. Cpasnenue
uppayuoHanbHulx yucen. Muodxcecmso delicmeumenbHblX Yucel.

To:xknecTBeHHbIE Pe0OPa30BaAHUS

YucnoBbie 1 OyKBeHHbIE BBIPAKEHHUS

Bripaxkenne ¢ mnepemeHHOW. 3HaueHUE BbIpakeHUd. [lomcraHoBKa BbIpaKEHU BMECTO
NIEPEMEHHBIX.

[esble BbIpaskeHUs

Crenenb ¢ HaTypalbHBIM IOKa3zareneM M e€ cBoiictBa. IIpeoOpazoBaHus BBIpaXECHUH,
COZIepXKAIINX CTEIEHU C HaTyPAJIbHBIM [TOKA3aTENIEM.

OpHowieH, MHorouneH. JleWcTBUA C OJHOWIEHAMM M MHOTOWIEHAMHU (CIOXKEHHE,
BbIUUTaHUE, YMHOXKeHHE). DopMysbl COKPAIIEHHOTO YMHOMKEHHUS: Pa3HOCTh KBaJpaToB, KBaapat
CYMMBI U pa3zHOCTH. Pa3nokeHre MHOTOWIEHa Ha MHOXKUTENN: BBIHECEHHE OOIIEro MHOXKUTEINA 32
CKOOKH, epynnuposka, npumeHenue opmyi coKpauéHno2o ymuoxicenus. Keaopamuulii mpéxuueH,
PasnodiceHue K8aopamHo2o mpeéxuneHa Ha MHONICUmMe.



JApoOHo-pannoHabHbIe BHIPAKEHUS

Crenenp c wenbIM TmokaszateneMm. llpeoOpa3oBanue JpoOHO-TMHEHHBIX BBIPAKEHUI:
CIIOKEHHE, YMHOXKEHUE, AeNeHue. Anreebpauyeckas opoobvs. JJonycmumvie 3HAYeHUs NEPEMEHHBIX &
OpobHO-payuonanvuvlx  evipaxcenusx. Coxpawenue ancebpauveckux Opobdeil. Ilpusedenue
aneebpauveckux Opobeti Kk obwemy 3unamenamenio. Jeicmeus ¢ aneebpauveckumu OpooOAMU.
CllodiceHUe, 8blYUmManue, YMHoJceHue, 0elleHue, 6036e0eHUe 8 CINeNneHtb.

IIpeobpazosanue gvipasiceHutl, cO0epPAHCAUUX 3HAK MOOYIIA.

KBanpatHbie kopHu

Apudmernuecknii KBaapaTHBIM KopeHb. [IpeoOpa3oBaHue BBIPAKEHUN, COJEPIKAIINX
KBaJIpaTHbIE KOPHU: YMHOKEHUE, JIEIICHNE, BBIHECEHUE MHOXKUTENS U3-110J] 3HAKA KOPHS, 8HECeHUe
MHOXMCUMENSE NOO 3HAK KOPHAL.

YpaBHeHUS M HEpaBeHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEpPEMEHHOI.

YpaBHeHust

[TonsaTne ypaBHEHUS U KOPHs YpaBHEHUS. [Ipeocmasinenue 0 pagHoCUNbHOCMU YPAGHEHUIL.
Obnacmuv onpedenenus ypasHeHus (001acms OONYCMUMbIX 3HAYEHUL NePeMEHHOLL).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemienne nuHeWHBIX ypaBHeHUU. Jluneunoe ypasnenue c napamempom. Konuuecmeo
KOpHeU TUHeuH020 ypasHeHus. Pewenue Tunetinbix ypasHeHuti ¢ napamempom.

KBaapaTHoe ypaBHeHHe U €r0 KOPHHU

KBagparusie ypaBHenus. HemonHble KBagpaTHbie YpaBHEHUs. [JUCKpUMHUHAHT KBaJApPaTHOTO
ypaBHeHUs1. DopMyra KOpHEW KBaapaTHOTO ypaBHEHUs. [eopema Buema. Teopema, obpammuas
meopeme Buema. PemieHue KBaJpaTHBIX ypaBHEHUH: MCIIOJNB30BaHUE (POPMYIIBI IJIsi HAXOXKIACHHUS
KOpHEH, epaguueckuii memoo peuienus, pasiodfceHue Ha MHOMCUMeNU, noobop KopHel ¢
ucnonvzoeanuem meopemvl Buema. Konuuecmeo xopHell K6aOpamHuo2o ypagHeHus 6 3a8UcUmMocmu
om e2o Ouckpumunanma. buxeadpamuvle ypasnenus. Ypasnenus, ceoOumvlie K JUHEUHLIM U
keaopammuwvim. Keaopammuvie ypasnenus c napamempom.

ApoOHo-pannoHa/IbHbIE YPAaBHEHUS

Pemenue mpocredmmx ApoOHO-IMHEHHBIX YpaBHEHUH. Peuwenue OpoOHO-payuoHATbHBIX
VPABHEeHUII.

Memoovl pewienus ypagneHuu: mMemoobl paGHOCUILHBIX NPEoOPA306aHULl, MEMOO 3aMeHbl
nepemenHou, epaguueckuii memod. Mcnonv3osanue ceolicme )yHKyul npu peulenuu ypasHeHull.

Tpocmeiiuue uppayuonanvhvle ypasnenus suoa || f(x)=a, /f(x) =+/g(x) .

Vpasnenus euda x”" = a .Ypaenenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

YpaBHeHue ¢ 1ByMs IepeMeHHbIMU. JIMHEITHOEe ypaBHEHHE C ABYMS MEPEMEHHBIMU. [Ipsimas
KaK epaguyeckas unmepnpemayus JUHetH020 YPAGHeHUs. C 08YMs NePeMeHHbIMU.

[TonsiTue cucremsl ypaBHeHU. PernieHue cuctemMbl ypaBHEHUM.

Metoapl pelieHusi CUCTeM JMHEWHBIX ypaBHEHUH C ABYMS NMEPEMEHHBIMH: epaguueckuil
Memoo, Memoo CAONCEeHUs, METO TTI0JICTAHOBKH.

Cucmembul TUHENIHbIX YPABHEHULL C NAPAMEMPOM.

HepaBencTBa

UucnoBsle HepaBeHcTBAa. (CBONCTBAa 4YMCIOBBIX HEpaBEHCTB. [IpoBepka crpaBeyIMBOCTH
HEPaBEHCTB IPU 33/IaHHBIX 3HAYEHUSAX EPEMEHHBIX.

HepaBenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHCTBA. OQOracmb onpedeneHus
HepaseHcmea (00a1acmes OONYCMUMBIX 3HAYEHUL NePEeMEHHOL).

PeleHre nuHENHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u e2o pewenus. Peuwenue KeaOpamHvlX HepPaABEHCMSE:
UCNONb308aHUE CBOUCME U 2padhuKka KeaopamuyHou @OYHKYUuU, Memoo UHMepsanos. 3anucs
peutenus KeaopamHo20 HepaseHCmad.

Pewenue yenvix u OpobHO-payuoHanbHvlx HepageHcme MemoooM UHIMEPBAILOS.

CucreMbl HepaBeHCTB



CucrteMbl HEPaBEHCTB C OJHOM NEPEMEHHOW. PelleHne cucTeM HEPaBEHCTB C OJHOH
NEePEMEHHOM: IMHEHHBIX, Kgadpamubix. V1300pakeHne pelieHus: CHCTEMbl HEpaBEHCTB Ha YHCIOBOU
MPSAMOM. 3aKCh PEIIEHU CUCTEMbBI HEPABEHCTB.

DOyHKIUH

IMonsiTne GyHKIUN

JlekapToBbl ~ KOOpAMHATBI  Ha  IUIOCKOCTU. DOpMHpOBaHHME  INPEACTABICHUH O
METanpeMETHOM MOHATHH «KOOpAMHATH. CrocoObl 3amaHus GYHKIUN: aHATUTUYECKHH,
rpadpuueckuii, tabmuunelid. ['paduk ¢ynkuuu. Ilpumepsl ¢GyHKIMIA, MOydyaeMbIX B IpOLECCe
UCCJIEIOBAHMSI PA3JIMYHBIX PEATbHBIX MPOLIECCOB U PEIIeHUs 3a4ay. 3HaueHHe (YHKIUH B TOUKE.
CpoiicTBa (yHKUMA: O0O0JIACTH ONpPEAETCHUS, MHOXKECTBO 3HAYEHUH, HYJIH, MPOMEKYTKU
3HAKOIOCTOSIHCTBA, YEMHOCMb/HeuémHoCmy, IPOMEXKYTKH BO3pacTaHUsl U yObIBaHUS, HAauOOJIbIlIEe
U HauMeHblIlee 3HaueHus. MccnenoBanue ¢pyHkimu no e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie pynxyuu.

JluneiiHast pyHKUIMS

CaoiicTBa u rpaduk JuHEHHON QyHKIMH. YTI0BOM K03 duumeHT npsamoii. Pacionoxenue
rpaduka JMHEHHOU (PYHKIIUK B 3aBUCUMOCTH OT €€ yrioBoro ko3 QuimeHta u cBo0OHOTO YJICHA.
Haxooicoenue rod¢hpuyuenmos nuneiinon @yHKyuu no 3a0AHHLIM YCI0GUAM: HPOXOACOEHUE
npAMOLL uepe3 08e MOUKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOU depe3 OAHHYIO
MOYKY U NAPALIEeNbHOU OAHHOU NPAMOU.

KBagparuunas pyHkomst

CpoiictBa u Trpaduk KBagpaTuuHoW ¢yHKIMH (mapabona). [llocmpoenue epaguka
Kkeaopamuunol ynkyuu no mouxam. HaxoxxneHue Hyjell KBaJpaTUYHOW (YHKIMH, MHOMCECmaa
3HAYEHUL, NPOMENCYMKOE 3HAKONOCMOAHCMEA, NPOMEIHCYMKOE MOHOMOHHOCTU.

OopaTHasi NPONOPUMOHAIBHOCTH

k
CaoiicTBa QyHKIIUHN y = k y = —. I'mnepbomna.
X X

I'pajpuku pynkuyuii. Illpeobpasosanue epaguka Gynkyuu y = f(x) 014 nocmpoenus
epagpuxos gynkyuii 6uoa y = af (kx+b)+c.

. k
Fpa([)ukugbynkuuu y=a+—ba Yy=~Nx,y= 3\))6, y:|X|-
X+

IocsienoBaTEILHOCTH U MPOTPECCHH

Uucnosas nocienoBaTebHOCTb. [IpuMepbl 4MCIIOBBIX MOCIeq0BaTeIbHOCTEW. beckoHeuHbIe
nocleaoBaTenbHOCTH. Apudmernueckas nporpeccus u e€ cBoiicta. ['eomeTpuueckas mporpeccus.
Dopmyna obweco uneHa U Cymmvl N NEPBbIX YLEHO8 aApUpMemuyeckou U 2eoMempuieckor
npoepeccuu. Cxo0auaacs ceomempuyeckas npocpeccus.
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3agauyu Ha Bce apuMeTHYECKHE AeliCTBUS

Pemenne TexcToBBIX 3amad apudMeTrnueckuMm crocodom. Mcmonp3oBaHue TaOJIHIl, CXEM,
yepTexel, APyrux CpeiCcTB NPECTaBICHUS JAaHHBIX TP PEIICHUN 3aJauH.

3agauu Ha IBHKeHHE, pA00TY U NOKYNIKH

AHanu3 BO3MOXXHBIX CHUTyalldil B3aMMHOI'O PAaCHOJIOXKEHUS OOBEKTOB IMPHU UX JIBUKEHUH,
COOTHOILIEHUS] 00bEMOB BBHIMOIHAEMBIX pabOT MPH COBMECTHON padoTe.

3agauu Ha YACTH, J0JIM, TPOLEHTHI

Pemenne 3amay Ha HaXOXKJIEHUE YaCTH YKCIAa M YHCIA MO €ro 4acTu. PemieHue 3amad Ha
npoueHTH! U gonu. [IpuMeneHre nponopiuil Npy peuieHu: 3a1a4.

Jlornueckmue 3agadu

Pemenue nornueckux 3anau. PeuieHue 102Uuteckux 3a0ad ¢ nomMowsto epagos, mabauy.

OcHOBHbIE MeTO/IbI pelleHHus] TeKCTOBBIX 3aaau: apudmeruyeckuil, anreOpanveckuii,
nepebop BapuaHTOB. [lepsuunbie npedcmasieHus o0 Opyeux Memooax peuieHus 3a0ay
(ceomempuueckue u epaguueckue memoosl).

CraTucTUKa U TeOpus BEePOSATHOCTE

Craructuka



TabnuuHoe u rpaduyeckoe mpeacTaBiIeHUE JaHHBIX, CTOJIOYAThIE U KPYTOBbIE TUATPAMMBI,
rpaduku, TpUMEHEHHE TUarpaMMm U rpaduKoB Ui ONMUCAHUS 3aBUCUMOCTEH peallbHbIX BEIWYUH,
u3BiedyeHne MHpopmanuu w3 Tabnui, auarpaMMm U rpadukoB. OnucarenbHble CTaTUCTHUECKHE
MIOKA3aTeJ YMCIIOBBIX HAOOPOB: cpelHee apupMeTHIecKoe, Meouana, HaudobllIee U HaMEHbIIIee
3HaueHHs. Mephbl paccenBaHus: pa3Max, oucnepcus u CmaHoapmHoe omxJioOHeHue.

CnyuaiiHas UW3MEHYMBOCTb. l3MeHuMBOCTh npu u3MepeHuUsX. Pewaowue npasuia.
3axonomepHoCcmu 8 USMEHUUBLIX GETUUUHAX.

CayuaiiHble cOObITHUS

CrnydaifHple ONBITBI (9KCIIEPUMEHTHI), JJEMEHTapHBIC CIy4dailHble COOBITUS (MCXOIBI).
BepositHoctn  snmemeHTapHbIX  cOOBITHH.  COOBITHSIT B CIOy4YalHBIX  OKCHEPUMEHTaX H
0JIaroNpPUATCTBYIONTUE AJIEMEHTapHbIE COOBITHS. BeposTHOCTH ciydaliHBIX COOBITHH. OMBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU. Kilaccmueckne BEpOSTHOCTHBIC OIBITH C
WCIIOJIb30BAHUEM MOHET, KyOWUKOB. [Ipedcmasnenue cobvimuii ¢ nomowwio ouazpamm Jiinepa.
IIpomugononodcnvie cobvimus, o0OveouHeHue u nepeceyenue cobvimui. Ilpasuno crnoscenus
seposmuocmeti. Cnyyainsiii 6v1600p. Ilpeocmasnenue s3xcnepumenma 6 eude oepesa. Hezasucumovle
cobvimus. Ymnooicenue eeposimuocmett Hezasucumvix coovimuii. [locredosamenvhvle Hezasucumbvie
ucneimanus. [lpencraBieHne o HE3aBUCUMBIX COOBITUSX B JKU3HH.

dnemenmupl KOMOUHAMOPUKU

IIpasuno ymnooicenus, nepecmanosku, pakmopuan yucia. Couemanusi u 4ucio co4emanuil.
Qopmyna uucia covemanuu. Ipeyconvnux Ilackana. Onvimbel ¢ 00TGWUM — YUCTIOM
DPABHOBO3MOJICHBIX — INEMEHMAPHBIX — cobbimull.  Bvluucnenue 6eposimHocmell 8 ORbLIMAX C
npumeHenuem Komounamopuwix gopmyn. Ucneimanus bepnyanu. Yenex u neyoaua. Bepoamnocmu
cobvimuil 6 cepuu ucnotmanuti bepnynu.

Cnyuaiinvie eenuuunsl

3HakomMcmeo co CryuauHbIMU 8eTUYUHAMU HA NPUMEPAX KOHEUHBIX OUCKPEMHBIX CIYUALHbIX
eenuyun.  Pacnpedenenue  eeposmnocmen.  Mamemamuueckoe — oxcuoanue.  Ceovicmsa
Mamemamuyeckozo odcuoanus. Ilonamue o 3axone donvuiux uucen. Mamepenue eeposmuocmel.
Ilpumenenue 3axona OONLWUX YUCEL 6 COYUONOUY, CMPAXOBAHUU, 6 30PABOOXPAHEHUU,
obecneueHuu 6e30NACHOCMU HACENEHUS 8 YPE3BbIYAUHBIX CUMYAYUSIX.

I'eomeTpus

I'eomerpuueckue Gpurypsbi

Durypsl B reOMeTPpHHU U B OKPYKAI0IIeM MUPe

I'eomerpuueckas ¢urypa. @opMupoBaHue MPEACTABICHUN O METANpPEeIMETHOM IOHSATHU
«purypay.

Touka, nuHMS, OTPE30K, MpsAMas, JTyd, JIoOMaHasl, INIOCKOCTb, Yroji, OuccekTpuca yria u eé
CBOMCTBA, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cummeTpusi reomerpudeckux ¢uryp. LleHTpanbHas CUMMETpPUS T€OMETPUUYECKHX
buryp.

MHOroyroJibHUKH

MHOroyrojapHHMK, €ro OJJIEMEHTBI M €ro CBOMCTBa. Pacmo3HaBaHME HEKOTOPBIX
MHOT'OYTOJIbHUKOB. BolnyKivie u HegblnyKible MHO20y20abHuKu. [IpaBuIbHbIE MHOTOYTOJIBHUKHU.

Tpeyronbauku. BwicoTa, Meamana, OuWCCEeKTpuCa, CPEAHSAS JUHUS TPEYroJIbHUKA.
PaBHOOEIpEeHHBI TpPEyTrOAbHUK, €r0 CBOMCTBA W TpU3HAKU. PaBHOCTOPOHHHWI TpPEYTroJIbHHK.
[IpsAMOYTONBHBIN, OCTPOYIOJIBHBIN, TYIIOYTOJIbHBIM TPEYTOJIbHUKHU. BHEIIHNE YIJIbl TPEYTrOJIbHUKA.
HepaBeHcTBO TpeyroJjibHUKA.

Yerpipéxyronpuuku. [lapamienorpamm, pomO, MpsIMOYTOJbHHUK, KBajapar, Tpamnerus,
paBHOOenpenHas Tpamneuus. CBONCTBA M MPHU3HAKU MapajuieorpaMma, pomoOa, MpsiMOYTOJIbHUKA,
KBaJpara.

OKpPYXKHOCTb, KPYT

OKpy»XHOCTb, KpyI, HUX O3JEMEHThl U CBOMCTBA; LEHTpPaJbHbIE W BIHCAHHBIC YIJIbL.
KacarenbHast u cekywas K OKpYKHOCTH, Ux ceoucmea. BrincaHHbIe U ONIMCAHHBIE OKPYKHOCTH ISl
TPEYTOJIBHUKOB, YemblpEXY201bHUKOE, NPABUIbHBIX MHO20Y20IbHUKOG.

I'eomeTpuueckue purypsl B npocTpaHcTse (00bEMHBIE TeJ1a)



Mmnozoepannuk u ezo snemenmsi. Hazeanus mHO202paHHUKOG C pA3HbIM NONONMCEHUEM U
Konuyecmeom epawneu. llepBUUHBIE TpEACTABICHUS O MNUpaMuie, NapaieJenunene, MNpusMe,
cdepe, mape, IUIMHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBONCTBAX.

OTHomeHust

PaBencTBO (huryp

CBoiicTBa paBHBIX TPEYTroJbHUKOB. [Ipr3HaK paBeHCTBA TPEYTOJIbHUKOB.

IMapaasieabHOCTH MPSAIMBIX

[Ipu3Haku © CBOWCTBA MapaIENBbHBIX MPSAMBIX. Axcuoma napairervhocmu Eexiuoa.
Teopema Daneca.

IlepnenauKyaAsipHble NPSIMbIE

[Ipamoit yron. Ilepnenmuxynsp k mnpsamoil. Hakimonnas, mnpoekuus. CepenuHHBIN
NEPIeHIUKYISIP K 0Tpe3Ky. Ceolicmea u npuzHaKu nepneHOUKyIspHOCIU.

Ilooooue

IIponopyuonanvuvie ompesku, nooobue ¢ueyp. Ilooobnvie mpeyeonroruku. Ilpuznaxu
noooous.

B3anMHoe pacnosioxkeHue PsIMON U OKPYKHOCTH, 08YX OKPYICHOCHELL.

N3mepenus u BbIuncIeHUS

BeauunHbI

[Tonsitue Benmuunbl. {nuHa. M3mepenne quubl. EquHuiel uamMepeHus AuHbl. BennunHa
yria. I'pagycHas mepa yria.

[TonsiTve o Tutomaay TIOCKo GUrypsl U €€ cBoiicTBax. M3mepenue ruomaneii. Enuauibt
WU3MEPEHUS TUIOIIA/IN.

[IpencraBnenne o6 o00bEMe U ero cBoicTBax. M3mepenne oObéMa. ExuHUIBI m3MepeHus
00BEMOB.

N3mepenus u BbIUMcIeHUS

NHcTpyMeHTBl 11 M3MEPEHU M TMOCTPOEHHI; M3MEPEHHE M BBIUMCICHUE YTJIOB, JJIWH
(paccrostauii), twomaznei. TpuroHoMmerpudyeckue (YHKIIMH OCTPOTO yria B MPSMOYTOJBHOM
TpeyroiabHUKe. Tpuconomempuueckue ynkyuu mynoeo yend. BbIUUCIEHHE JIIEMEHTOB
TPEYrOJbHUKOB C HCIHOJIb30BaHUEM TPUTOHOMETPUYECKUX COOTHOUICHUNA. DOpMyIbl ILUIOMIAIH
TPEYroJbHUKA, MapajjieiorpaMMa M €ro YacTHBIX BHUIOB, (OPMYJBI JIIUHBI OKPYKHOCTH H
miomaau kpyra. CpaBHeHue W BbIuMcieHue Twiomaneit. Teopema Iludaropa. Teopema cumnycos.
Teopema kocumycos.

Paccrosinus

Paccrosiane mexnay Toukamu. PaccrosHue OT TOYkM 10 TpsMoil. Paccmosmue medncoy
Queypamu.

I'eomeTpruyeckue NOCTpOCHUSA

I'eomeTpryeckue NoCTpOeHUs AJis WLTIOCTPAIIMK CBOMCTB reOMEeTpUYecKuX Guryp.

WHcTpyMEeHTBI )11 IOCTPOCHUN: UPKYJIb, JINHENKA, YTOJIbHUK. [Ipocmenwue nocmpoenus
YUpKynem u JUHEUKol: NOCmpoeHue ODUCCeKMPUCyL Y2id, NepReHOUKYIApa K Npamotl, yaid, paeHo2o
OanHoMY,

Ilocmpoenue mpey2onbHUK08 NO MPEM CMOPOHAM, 08YM CHOPOHAM U Y2Iy MeHcOy HUMU,
cmopone u 08yM NPULEHCAUWUM K Hell YeTIaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpnueckne npeodpa3oBaHus

IIpeoOpa3zoBanus

[Tonsitue npeoOpa3oBaHusl. [IpeacraBnenue 0 MeTarpeIMeTHOM MOHSTUN
«mpeobpazoBanuey. [lododue.

JABukenust

OceBasi U IeHTpalbHAas CUMMETPUS, NOGOpPOmM U napaiienvhviti neperoc. Kombumayuu
O0BUMNCEHUT HA NJIOCKOCMU U UX CBOUICMEBA.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

BekTopsl

[lonsTe BekTOpa, ACWCTBUA HAJ BEKTOpPaMHM, HCIOJIb30BaHHE BEKTOPOB B (U3MKE,
PasnodiceHue 6eKmopa Ha cocmasidioujue, CKaIapHoe npouzeeoeHue.

Koopaunartsi



OcHOBHbIE TIOHATHUS, KOOPOUHAMbL 8EKMOPA, paccmosinue mexcoy moukamu. Koopounamer
cepeouHvl ompesKka. Ypaenenus gueyp.

IIpumenenue 6ekmopoe u KoopOuUHam 01 peueHusi NPOCMeNUUX 2eoMempUIecKux 3a0ay.

HcrTopusa MmaTteMaTuKHU

Bosnuxknosenue mamemamuxu kKak Hayku, smanvl eé pazeumus. OcHO8Hble paszoevl
Mamemamuxu. Bvloarowuecs mamemamuxu u ux 6Knao 6 pazgumue HayKu.

beckoneunocmv muoscecmea npocmeix uucen. Hucara u onumsl ompesxos. Payuonanvuvie
yucaa. [lompebnocmo 6 uppayuonanvusix yucaax. Llxona Hughazopa

3apoocoenue ancebpvt 6 Hedpax apupmemuxu. An-Xopesmu. PoowcOenue OyKkeeHHOU
cumeonuxu. I1. @epma, @. Buem, P. [lexapm. Hcmopus eéonpoca o HaxoxcoeHuu opmyin KopHel
aneebpauyeckux ypasHeHuti cmenenet, oonvuiux uemwvipéx. H. Tapmanwvs, [Joc. Kapoano, H.X.
Abens, D.Ianya.

llosaenenue memooa KoopouHam, NO360JAOWE20 NEPeBoOUmsb 2eomempuyecKue 00beKmol
Ha 361K aneeopwl. Tlosenenue epaguros @yuxyuil. P. Jexapm, I1. @epma. Ipumepovl paznuunvix
cucmem KOOpOUHam.

3aoaua Jleonapoo Iluzanckozo (@ubonauyu) o xpoauxax, wucia Pubonauuu. 3adaua o
waxmamuou 0ocke. CxooumMocms 2eoMempuiecKoli npocpeccuu.

Hcmoku meopuu éeposmuocmeii: cmpaxogoe oeno, asapmuvie uepul. I1. @epma, b.Ilackany,
A. bepnynnu, A.H.Koamozcopos.

Om s3emnedenus k eeomempuu. Ilughacop u ezo wkona. @anec, Apxumeo. Ilnamown u
Apucmomens. Ilocmpoenue npasunvbHblx MHO20Y20abHUKOS. Tpuccekyus yena. Keaopamypa kpyea.
Yosoenue kyba. Hcmopus wucia w 3onomoe ceuenue. «Hauwanay Eexiuoa. JI Diinep,
H.U.Jlobauesckuii. Ucmopus namoeo nocmynama.

T'eomempus u uckyccmeo. I eomempuuecxkue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUPQ.

Acmponomus u eeomempus. Ymo u xax yswanu Aumaxcazop, Spamocghen u Apucmapx o
pasmepax Jlynoi, 3emau u Coanya. Paccmosmus om 3emau 0o Jlynor u Conmya. Hzmepenue
paccmosinus om 3emau 0o Mapca.

Ponv  poccutickux yuénvix 6 passumuu mamemamuku: JI.Ounep. H.H.Jlobauesckuti,
11.J1. Yebvrues, C. Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wikona mamemamuyeckux u Ha8USAyKux HAayx,
pazeumue poccuiickoeo ¢proma, A.H.Kpvinos. Kocmuueckas npoepamma u M.B.Kenoviwu.

3. TeMaTu4uecKkoe NJIAHHPOBAHHE

5 kJacc — MaTeMaTHKA

KoamaecTso KOJINYeCTBO
Ne Ha3Banue TeMbl qacon KOHTPOJILHBIX
padot

1 | Jlunum 9 |

2 | HatypasbHble uncia 12 1

3 | JlelicTBUSI C HATypaJIbHBIMU YUCIAMHU 21 1

4 | Mcnonp30BaHue CBOMCTB JEHCTBUM MPU BBIUMCICHUSIX 10 1

5 | YIuIbl ¥ MHOTOYTOJIbHUKH 9 1

6 | JemumocThb umcen 16 1

7 | TpeyroJIbHUKHU U 4ETBIPEXYTOJbHUKU 10 1

8 | Apobu 19 1

9 | HeiicTBus ¢ ApobsMu 35 1

10 | MHOTOrpaHHUKH 11 1

11 | Tabuuipl U AHarpaMMbl 9 1

12 | IloBTOpeHue 9 1

Hroro 170 12

6 KJ1acc — MaTeMaTHKA



KOJIHYE¢CTBO

KoanuectBo
Ne Ha3zBanue TeMbl KOHTPOJILHBIX
qacoB
padot
1 | IpoOu 1 mpoIeHTHI 20 1
2 | IIpsimble Ha IJIOCKOCTH U B IPOCTPAHCTBE 7 1
3 | Jecsatuunble npodu 9 1
4 | JleficTBHsI C MECATUYHBIMHU APOOSIMU 27 1
5 | OKpyXHOCTh 9 1
6 | OTHOUIEHUS U TPOLICHTHI 17 1
7 | Bolpaxenusi. QopMyiibl. Y paBHEHUS 15 1
8 | Cummerpus 8 1
9 | llensie uncna 13 1
10 | PamponansHbIE Ynciia 17 1
11 | MHOTOYTOJIbHUKH 1 MHOTOTPaHHUKHU 9 1
12 | MuoxectBa. KombuHaTtopuka 8 -
13 | MUToroBoe noBTOpEHME 11 1
Hroro 170 12
7 knacc — aaredpa
KOJIHYECTBO
KoauyecrtBo
Ne Ha3BaHue TeMbl KOHTPOJLHBIX
yacoB
padot
1 | Beenenue B anredpy 3 -
2 | JIuneiiHOE ypaBHEHHUE C OJHON NEPEMEHHOM 11 1
3 | llenbie BeIpakeHUs 53 4
4 | Oynkuun 12 1
5 | Cuctembl IMHEWHBIX YPABHEHUN C IBYMS TIEPEMEHHBIMU 18 1
6 | IloBTOpEHUE M cCUCTEeMaTH3aIHsl YUeOHOTO MaTepuaa 5 1
Hroro 102 8
7 kJj1acc — reomeTpusi
KOJINYEeCTBO
KoanuectBo
Ne Ha3Banue TeMbl KOHTPOJILHBIX
qacoB
padot
1 | HayanbHblE TEOMETPUYECKUE CBEIICHUS 11 1
2 | TpeyronbHHUK 17 1
3 | IlapauienbHbI€ IPSIMbIE 13 1
4 | CoOOTHOLIECHUS] MEXY CTOPOHAMH M YTJIaMH TPEYroJIbHUKA 20 2
5 | IloBTOpEHUE U cUCTEeMaTH3aIMsl YUeOHOTO MaTepuaa 7 1
Hroro 68 6
8 ki1acc — aaredopa
KOJINYeCTBO
KoanuectBo
Ne Ha3BaHue TeMbl KOHTPOJIbHBIX
qacoB
padot
1 | PannoHaJIbHBIE BBIPAKEHUS 44 3
2 | KBagpatHble KOpHU. JIeHCTBUTENbHBIE YHCTIA 25 1
3 | KBagpaTHble ypaBHEHUS 26 2
4 | IloBTOpeHHE M CUCTEMATH3alMsl Y4eOHOr0 MaTeprasa 7 1
Hroro 102 7

8 ki1acc — reomerpus




KOJIH4Y€CTBO

KoauyecrtBo
Ne Ha3zBanue TeMblI KOHTPOJLHBIX
yacoB
padot
1 | YeThIp€XyTroIbHUKI 14 1
2 | IInomann 14 1
3 | [logoOHbIE TPEYTOTLHUKHI 19 2
4 | OkpyXHOCTb 17 1
5 | [loBTOpeHue u cucTemMaTu3anus y4eOHOro Mareprania 4 -
Hroro 68 6
9 kaacc — aaredpa
KOJIHY€CTBO
KonauyecrBo
Ne Ha3zBanue TeMbl KOHTPOJLHBIX
yacoB
padoTt
1 | HepaBenctBa 21 1
2 | KBagpatnunas ¢yHKIHS 32 2
3 | DneMeHThI IPUKIAAHON MaTEMATUKH 21 1
4 | Yuciosag MOCIEN0BATEILHOCTD 21 1
5 | [loBTOpeHue u cucTemMaTu3anus y4eOHOro Mareprania 7 1
102 6
9 Kky1acc — reomeTpus
KOJINY€eCTBO
KoanuectBo
Ne Ha3BaHue TemMbl KOHTPOJIbHBIX
4acoB
padoTr
1 | BekTopsl 11 1
2 | Metoa koopaMHAT 10 1
3 | CooTHOLIEHUSI MEX/ly CTOPOHAMU U YIJIAMHU TPEYTOJIbHUKA 13 1
4 | JlnrHa OKpPY>KHOCTH U TUIOIIAAb KpyTa 12 1
5 | JIBmxeHust 8 1
6 | [ToBTOpeHue u cucTemMaTH3anus y4eOHOro Mareprana 14 1
Hroro 68 6
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