[Tpunoxenue 2

K OCHOBHOH 00pa3oBaTeIbHOM Mporpamme

OCHOBHOTO 00I11eT0 00pa3oBaHUs
MYHHIIUIIAIEHOTO OF0/KETHOTO 00I1e00pa30BaTeIHbHOTO YUPEKICHHS
«Anexcanapo-I'opkckast ocHoBHasE 0011e00pa3oBaTeIbHAs IIKOIa

PABOYASA ITPOTPAMMA

y4aeOHOTO mpeameTa

«Marematuka»

noc. Kuarucenmnckuit



Pabouast mporpamma ydeObHOrOo Kypca «MaremaTuka» Ha YpPOBHE OCHOBHOTO OOIIETO
0o0pa30BaHUsl COCTaBJI€HA B COOTBETCTBHMM C TpeboBanusMu K pesynsraram  OOO,
yrBepxkacHEBIMH @T'OC 0CHOBHOTO 0011IeT0 00pa3oBaHus
W3yueHne MareMaTHMKH Ha CTYIEHH OCHOBHOTO oOmiero o0pa3oBaHHMsS HAIPaBJIEHO Ha
JOCTHKEHUE CIETYIOINX Hee:

o OBJIaJleHHe CHCTEMOM MaTeMaTW4eCKuX 3HAHUH W YMEHHH, HEOOXOIUMBIX JUIs
OPUMEHEHHS B IPAKTUYECKOH JESATENbHOCTH, W3Y4YEHHS CMEXKHBIX JUCHUIUINH,
POI0IDKEHHUS 00pa30BaHus;

. HHTEIEKTYaJIbHOe Ppa3BHTHE, (QOPMHUPOBAaHHE KayeCTB JIMYHOCTH, HEOOXOIUMBIX
YeJIOBEKY JJIS TOJHOICHHOHN JKM3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTH
MBICIIM, KPUTHUYHOCTb MBIIUICHUS,, WHTYULUS, JIOTHYECKOE MBIIUICHHUE, JJIEMEHTHI
QITOPUTMUYECKOH KYJIBTYPBI, TMPOCTPAHCTBEHHBIX MPEACTABICHHUN, CIOCOOHOCTh K
IIPEOOICHUIO TPYIHOCTEH;

o (hopMupoBaHue npeaAcTaBJIeHHIl 00 UIEIX U METOJIaX MAaTEMAaTUKU KaK YHUBEPCAIbHOIO
A3bIKa HAYKU ¥ TEXHUKHU, CPEACTBA MOACIUPOBAHHUS SBJICHUH U MPOLIECCOB;

o BOCIMTAHUE KYJIbTYPbl JIMYHOCTH, OTHOIICHHS K MarTeMaTHKe Kak K 4YacTH
OO0IIIEYETIOBEUECKOW KYJIBTYphl, MOHMMAaHUE 3HAYUMOCTH MATEMAaTHKH JUIi HAy4HO-
TEXHHYECKOTO Iporpecca.

HJIaHI/IpyCMI)Ie Pe3yJIAbTATBI OCBOCHUSA yqeﬁnoro Kypca «MaTemaTuka»

BbInyCKHUK HAy4YUTCA B 5-6 Kisaccax (JJ1s1 MCIOJIb30BaHUS B MOBCEJHEBHOW >XHU3HU U
obecrieyeHUsI BO3MOXKHOCTH YCIELIHOT0 NPOJ0/KEHUSA 00pa3oBaHUs Ha 6a30BOM YpOBHE)
e OmnepupoBaTh Ha 6A30BOM YPOBHE MOHATHAMI: MHOXECTBO, SIEMEHT MHOYXECTBA,
HOIMHOXKECTBO, MPUHA/ICIKHOCTB;
® 33JaBaTh MHOXKECTBA IIEPECYHUCIICHUEM HX 3JICMEHTOB;
® HaxXOAMWTh IICPCCCUCHUC, O6’b€I[I/IH€HI/I€, IIOAMHOXKECTBO B HpOCTGﬁHIPIX CUTyalluAgX.
B noBcegHEBHOM KU3HU U NPU U3YYEHUU APYrUX NpeaMeToB:

® Ppacro3HaBaTh JOTMYECKU HEKOPPEKTHBIC BHICKA3LIBAHHUA.
Yucna

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSMH: HATypaJbHOE YHUCIIO, IIEJI0€ YHUCIIO,
OOBIKHOBEHHAs P00k, IECATUUHAS JPOOb, CMEIIAHHOE YHCII0, PALIMOHAIBHOE YUCIIO;

® HCIIOJK30BaTh CBOMCTBA UMCEN U MIPaBWIa JEHCTBUM C PAllMOHAIBHBIMUA YUCIAMU TIPU
BBIIIOJTHEHUH BBIUMCIICHHIA;

® LCIIOJIb30BATh NMPU3HAKU JEIUMOCTU HA 2, 5, 3, 9, 10 npu BHIOIHEHUH BBIUMUCICHUN U
PELICHNH HECIOXKHBIX 3a/1ay;

® BBITIOJIHATH OKPYTJICHHE PAIlMOHATBHBIX YHCENl B COOTBETCTBUU C TIPABUIIAMU;

® CpaBHUBATh PAllMOHATIBHBIC YKCTIA.
B noBceAHEBHOM KU3HU U NPU U3YYEHUM APYrMX NPeaMETOB:

® OLCHUBATH PE3YJIbTATHI BBEIUMCIIEHUH IIpU pCUHICHUHA MMPAKTUYCCKHUX 3aJa4;

1 o
3H€CL U fajgee — pacrio3HaBaTb KOHKPETHBIC NPUMEPBI O6HII/IX TNOHATHUU IO XAPAKTECPHBIM IIPU3HAKAM,
BBITIOJIHATH ,HefICTBHﬂ B COOTBETCTBUU C ONPCACICHUCM U HpOCTCﬁIHPIMPI CBOICTBaMU HOHﬂTHﬁ, KOHKPETHU3NPOBATH

npumepamMmu O6HII/I€ IIOHATHUA.



® BBLINIOJIHATH CPABHEHUE YHCEI B PEAIbHBIX CUTYaLIHSIX;

® COCTaBJISATh YMCJIOBBIE BBIPAKECHUS NP PELICHUH NPAKTUYECKUX 3a1ad U 3a1ad 3
JIPYTUX y4eOHBIX MIPEIMETOB.
CTaTUCTMKa U TEOPUA BEPOATHOCTE

o [IpencraBisiTh JaHHBIC B BUJIE TAOJIHII, JUArpamm,
e ynuTaTh HHPOPMAIUIO, IPEJCTABICHHYIO B BUIC TAOJIUIIBI, THATPAMMBI.
TeKcToBble 3agaumn

e Pemath HECIOXKHBIC CIOKETHBIC 3a/1adyll PA3HBIX TUIIOB Ha BCE apU(METHUCCKUE
JIeHCTBHS,

® CTPOWTH MOJEIb YCIOBHUsS 3aaud (B BHJE TaOJHWIIBI, CXEMBbI, PUCYHKA), B KOTOPOU
JTaHbI 3HAYEHUS JBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMUUH, C IEIbIO IOMCKA PEIICHUS 3a]1a4H;

® OCYIIECTBIISATH CIOCOO MOMCKA PEIICHHs 33aJladd, B KOTOPOM PaCCyKJIEHUE CTPOUTCS
OT YCJIOBHS K TPEOOBAHHIO WJIU OT TPEOOBAHUS K YCIIOBHIO;

® COCTaBJIATH IUIAH PELICHUs 3a/1a4u;

® BBIJICISTH ATAIBI PEIICHUS 3aa4H;

® WHTEPIPETHUPOBATH BHIYUCIUTEIIbHBIC PE3YJIBTATHI B 3a/1a4€, UCCIIEA0BATh MOJYyUYEHHOE
pelieHue 3a1a4u;

® 3HaTh pa3JIMUMe CKOpPOCTel 00BEKTa B CTOSYCH BOJE, IPOTUB TCUCHUS U 1O TCYCHHIO
peKu;

® pemiath 3a7a4d Ha HaXOXKJIEHUE YaCTH YKCIIa U YKCIIa [0 €ro YacTu;

® pemiath 3a7a4M Pa3HbIX TUIOB (Ha padoTy, HA MOKYIIKHU, HA ABUKEHHUE), CBA3BIBAIOIINX
TPH BETUYHMHBI, BBIICIATH 3TH BEIMYMHBI U OTHOLLIECHUS MEXKYy HUMU;

® HaxOJWUTh MPOIEHT OT YHUCJA, YUCIO MO MPOIEHTY OT HEro, HaXOJWTh MPOIEHTHOE
OTHOIIICHHUE JBYX YHCEJ, HAXOIUTh MPOIEHTHOE CHI)XCHHE WM MPOLIEHTHOE TMOBBIIICHUE
BEJIMYHHBI,

® pelIaTh HECIOKHBIC JIOTUYECKHUE 3a1a4d METOJOM PACCYKICHUM.
B noBceAHEBHOM }KU3HU U NPU U3YUYEHUMU APYrMX NPeaMETOB:

® BbIABMIATb MMNOTE3bl O BO3MOMHbIX NPeAe/bHbIX 3HAYEHUSAX UCKOMbIX BEMYMH B 3ajaye
(menatb npmMknaKy)
HarnaaHaa reometpus

FeomeTpuueckue purypbl

e OmnepupoBarh Ha 6a30BOM YPOBHE MOHATHAMU: QUTypa, TOUKA, OTPE30K, MpsMas, Iy,
JIOMaHasi, yroJl, MHOTOYr'OJIbHUK, TPEYTOJIBHUK U YEThIPEXYTrOJIbHUK, IPSIMOYTOJIBHUK U KBaJpart,
OKPYXKHOCTb M KpYT, NPSMOYTOJbHBIA Napamienenunen, kyo, map. M3o0paxars uzydyaeMble
(GUrypsl OT PYKH M ¢ IOMOIIBIO JIMHEHKH U IUPKYJIS.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

¢ pCIIaThb NPAKTHYCCKUC 3aJa9U C IPUMCHCHHUEM HpOCTGﬁHIHX CBOICTB (I)I/Il“yp
I/I3Mepe1mﬂ U BBIYUCJICHUSA

® BBHINOJHATH M3MEPEHME [UIMH, PpACCTOSHMUM, BEIWMYMH YIJIOB, C IIOMOIIBIO
WHCTPYMEHTOB Il U3MEPEHUN JIJIUH U YTJIOB;

® BBHIUUCIATH IJIOMAAH MPSIMOYTOJIbHUKOB.
B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

® BbIYNCNATb paccToAHNA Ha MEeCTHOCTU B CTaHAOAQPTHbIX CnUTyauuax, naowagun
NPAMOYTro/1IbHUKOB,



® BbINOJIHATL NpOCTElME TMOCTPOEHUA W WM3MEPEHMA Ha MEeCTHOCTM, Heobxogumble B
peanbHOM KU3HU.
UcTopusa matemaTuku

® ONWCbIBaTb OTAENbHbIE BblAAIOWMECA Pe3ynbTaTbl, MONYYEHHbIE B XOAE Pas3BUTMA
MaTeMaTUKKN KaK HayKu;

® 3HaTb NPVMMEPblI MATEMATUYECKUX OTKPbITUI U UX aBTOPOB, B CBA3U C OTEYECTBEHHOW U
BCEMUPHOM UCTOPUEN.

BrINyCKHHUK MOJYYHT BO3MOKHOCTb HAYYUThCS B 5-6 Ki1accax (111 oOecreueHus
BO3MO>XHOCTH YCIEIIHOTO MPOJI0KEHUsT 00pa30oBaHus Ha 0a30BOM U YIITYOJICHHOM YPOBHSIX)
dNemMeHTbl TEOPUU MHOKECTB M MAaTEMATUUECKON JIOTUKU

o Onepuposamv® noHsmusMu: MHOICECMBO, XAPAKMEPUCTIUKI MHONCECTNEA, dIeMEHM
MHOJICeCmea, — nycmoe,  KOHeuHoe U OeCKOHeYHOe  MHOJNCECMBO,  NOOMHOICECMEBO,
NPUHAONEHCHOCTb,

® onpeodensimb  NPUHAONEHCHOCMb  NIEMEHMA  MHOMCECMBY,  00beOUHeHU U
nepecevuenur) MHOJNCECME,; 3a0a8amb MHONCECMBO C NOMOWDBIO NEePEeYUCTeHUs. DNeMEHMO8,
CII08ECHO20 ONUCAHUAL.

B noBceAHEBHOI 3KU3HU U NPU U3YYEHUU APYTUX NPEesMETOB:

®  DACNO3HABAMb JO2UYECKU HEKOPPEKMHble 8blCKA3bI6AHUSL,
® Ccmpoumv YenouKu yMO3aKkI0uUe Ul Ha OCHO8e UCNOIb308AHUSL NPABUIL JIOSUKU.
Yucna

o Onepuposams NOHAMUAMU: HAMYPATLHOE YUCTO, MHONCECHBO HAMYPATbHBIX YUCE],
yenoe Yucio, MHONCECMBO YeblX Yucel, 0ObIKHOBEHHAsE Opobb, decamudHas opoodb, cMeulaHHoe
YUCNO, PAYUOHANILHOE  YUCLO, MHONCECMBO  PAYUOHANbHLIX — YUCel,  2e0MempuiecKast
uHmepnpemayusi HamypaibHuLX, Yeablx, PAYUOHATbHBIX,

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOIHAMb GBIMUCILEHUS, 8 MOM YUCTe C UCNOIb308AHUEM NPUEMOE DAYUOHATILHBIX
8bIUUCTIeHUL, 0O0CHOBbIBANb ANCOPUMMbL BLINOJHEHUS] OCUCMBULL;

® ucnonvzosams npuzHaku Oeamumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmer u
npousseoeHus Yucesl Npu GbINOJIHEHUU BbIYUCTEHUN U peuleHuy 3a0a4, 000CHO8bI8AMb NPUSHAKU
oenumMocmu,

®  BLINOAHAMb OKPY2leHUe PAYUOHANbHBIX YUCel ¢ 3a0aAHHOU MOYHOCMbIO,

®  YNOpPAO0OUUBAMb YUCAA, 3ANUCAHHbIE 8 8UOE 0OLIKHOBEHHBIX U 0eCAMUYHBIX Opobell,

o naxooumv HO/[ u HOK uucen u ucnonv3osams ux npu peuleHuu 3a0a, .

®  onepuposamv nousmuemM Moo0yib YUCIA, 2eOMempUYecKas UHmepnpemayus Mooy
yucaa.

B noBceAHEBHOIA }KU3HU U NPU U3YYEHUU APYTUX NPEAMETOB:

®  NPUMEHAMb NPAGUNLA NPUOTUINCEHHBIX GbIYUCICHUL NPU PeuleHUuU NPaKmuyecKux
3a0a4 u peweHuy 3a0a4 Opy2ux yueOHvIX npeomemos;

®  GLINONHAMb CPAGHEHUE pPe3yIbMAmos GbIYUCLEHUN NPU PeUleHUU NpPaKmuiecKux
3a0au, 8 MOM Yucjie NPUOIUNCEHHBIX BbIUUCTEHU;

®  coCcmasiamb HUCIOBblE BbLIPANCEHUS. U OYEHUBAMb UX 3HAYEHUS NpU peuleHuu
NPAKMU4ecKux 3a0ad u 3a0a4 u3z opyaux y4eOHulx npeomemos.

2
3HGCL " JajIeC — 3HATh ONPEACIICHUC MOHATUS, YMETb MOACHATDL €r0 CMbBICII, YMETh UCITIOJIb30BATh IIOHATHUE U

€ro CBOMCTBa Ipu NpoBEACHUN paCCY)KHeHPIﬁ, J0Ka3aTeJIbCTB, pCUHICHUU 3a/1a4.



YpaBHEeHUA U HepaBeHCTBa

e  Onepuposamb NOHAMUAMU: PABEHCMEO, HUCIO080€ PABEHCMEBO, YPABHEHUE, KOPEHb
VpaeHeHus, peulenue ypasHeHus, Yucio80e HepageHCcmeo.
CTaTUCTMKa U TeOpUA BEPOATHOCTE

o  Onepuposams nowsmuaMu: cmoibuamvle U Kpy2oebvle Ouazpammvl, mMabdIuybl
O0aHHbIX, CpedHee apugmemuyeckoe,

®  u3sNeKamv, UHPOPMAYUIO, NPEOCMABIEHHYIO 8 MAOAUYAX, HA OUACPAMMAX,

® cocmasnsimes madIUYsl, CMPOUmMs OUASPAMMbL HA OCHOBE OAHHbIX.
B noBcegHEBHOM KU3HM 1 NPY M3yYEHUU APYrUX NPEeAMETOB:

®  u3BIEKAMD, UHmMepnpemuposams u npeodpazoevleams ungopmayuro,
npeoCmasieHHy0 8 mabauyax u Ha OUAspamMmax, Ompaxicarouwyio cOUCM8ea U XapaKmepucmuKu
DeanvbHbIX NPOYeCcco8 U s6NeHU.
TeKcToBble 333aum

o Pewams npocmvle u CI0JCHblE 3a0ayll PA3HBIX MUNOB8, A MAKdiCe 3a0aqu
NOBLIULEHHOU MPYOHOCMU,

®  UCNONBL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEeKCMO8 CIONCHBIX 3a0ay Ois
NOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

®  3HaAmMb U NPUMeHAmMb 00a cnocoba noucka peuieHuss 3a0ay (om mpebo8aHuUs K
VCA08UIO U OM YCI08USL K MPEOOBAHUIO);

®  MO0enUpoB8amsb paccyicOeHus npu NOUCKe peuerus 3a0a4 ¢ NOMOWbIo epag-cxemol,

®  gbIdeNAMb SMANbL peuleHUs 3a0ayl U COOePIUCAHUe KAHCO020 IMand;

®  UHMEPNPemupo8amsb BbLIYUCIUMENbHbIE pe3yIbmamsl 6 3a0aue, UCCAe008amb
NOJIy4eHHOoe peuleHue 3a0adu;

®  QHANU3UPOBAMDb  BCEBO3MOJICHbIE CUMYAYUU  83AUMHO20  PACNHOJONHCEHUS  O08YX
00beKmMo8 U UBMEHEeHUe UX XAPAKMepUCmuK npu COBMECMHOM OBUIICEHUU (CKOPOCMb, 8peMs,
paccmosiHue) npu pewieHuu 3a0ay Ha O08udiceHue 08yX 00beKmo8 Kak 6 O0OHOM, MaxK U 8
NPOMUBONOJIONHCHBIX HANPABNICHUSX,

®  UCCcned08amsb 8CEB03MONCHBIE CUMYAYUU NPU PeUleHUlU 3a0a4 Ha 08UdCeHUe o pexe,
paccmampusams pazHvle CUCmeMbl OMCcYema,

®  pewiams pasHOOOPAa3Hble 3a0ayU «HA YACTIUY,

e pewamsb u 060CHOBbIBAMb C80E peweHue 3a0a4 (8bidenams MamemMamu4ecKyto 0CHo8y)
Ha HaxoxcdeHue Yacmu Yucsa U Yucsaa o e2o0 4acmu Ha 0CHOBE KOHKPemHo20 CMbIc/1a Opobu;

®  0C03HaBAMbL U O0B6BACHAMbL UOEHMUYHOCMb 3a0a4 PA3HLIX MUIMOS, CBA3bI8AOWUX Mpu
sesnuYuUHbl (Ha pabomy, Ha MOKYNKU, HA 08UXEHUE), 8bI0eAAMb 3MU 8e/AUYUHbI U OMHOWEHUS MeH 0y
HUMU, MpUMeHAMb UX npu peweHuU 3a0a4, KOHCmpyuposame cobcmeeHHble 3a0a4u YKA3GHHbIX
muros.
B noBceAHEBHOM KU3HU U NPU U3YUYEHUM APYrMX NPEAMETOB:

®  gvlOenaAmb Npu peuwieHuu 3a0ay XapaxkmepucmuKku paccmMampueaemol 8 3alaye
cumyayuu, OmaudHble Om peaibHulx (me, om KOmopulX adbcmpazupo8anicy), KOHCMpPYUuposamas
HOBble CUMYAYUU C YYemoM IMUX XAPAKMePUCmuK, 8 4dCmHOCMU, NpU peueHuu 3a0ai Ha
KOHYEeHmMpayuu, y4yumoléams nIOMHOCMb 8euecmad;

®  pewams U KOHCMPYUPOBAMb 3A0aAYU HA OCHOBE PACCMOMPEHUS PEAbHbIX CUMYAYUL,
8 KOMOopbIX He mpedyemcs MOUHbIL 8bIYUCTUMENbHBIL Pe3YIbmam,

®  pewiams 3a0ayu Ha 0BUMCEHUE NO peKe, PACCMAMPUBAsL PA3Hble CUCMEMbl OMcYemd.
HarnagHas reometpus

FeomeTpuueckue ¢purypbi



e [/3enekams,  uHmepnpemupoeamv U  HpPeodpaz’oevieamv  UHGOPMAYUilo o
2eomempudeckux gueypax, npeocmasieHHyI0 Ha Yepmextcax,

® u300padxcamev uzyuaemvie Queypbl Om pYKU U C HOMOWDIO KOMNbIOMEPHbIX
UHCMPYMEHMO8.
U3mepeHus u BbluMcneHUs

®  GLINONHAMb UBMepeHUe ONUH, PACCMOAHUL, BeIUYUH Y2l08, C NOMOUDBIO
UHCIMPYMEHMO8 OJis U3MePeHUll OJIUH U Vel08;

®  BLIYUCAMb NAOWAOU NPAMOY2OJIbHUKOS, KBAOPAMmMOo8, 00beMbl NPIMOY2OIbHbIX
napanienenunedos, Kyoos.
B noBceAHEBHOM }KU3HU U NPU U3YYEHUM APYrMX NPEAMETOB:

®  BBIYUCIAMb PACCMOSAHUAL HA MECMHOCMU 6 CMAHOAPMHBIX CUMYAYUAX, NI0UWAOU
Y4acmKo8 npsamoy20ibHOU hopMbl, 00beMbl KOMHAN,
o 8bLINONIHAMbL NpOCMenuiue NOCMpoeHUus: Ha MeCmHOCmU, HeobXooumbvle 8 peanbHOU
HCUBHU,
®  OyeHUBamMb pasmepuvl peaibHbIX 00bLEKMO8 OKPYICAIOUEe20 MUPA.
WUcTopua maTtemaTmkm

L4 Xapakmepus’oeamb 6K1a0 6bl()al0WMXC}Z mamemamurKoe 6 paseumue
mamemamuku U UHbIX HAYYHbLX obnacmell.

BoinmyckHuk HayuuTes B 7-9 kiaccax (A1 UCIOJIb30BaHUs B IOBCEIHEBHOM KU3HU U
obecriedeH st BO3MOXHOCTH YCIICIIHOTO MTPOIODKeHUs 00pa3oBaHusi Ha 0a30BOM YPOBHE)
dNeMeHTbl TEOPUU MHOMKECTB U MaTeMaTUYECKOI IOTUKK

e OnepupoBaTh Ha 6a30BOM ypOBHe3 MOHATUSAMU: MHOXKECTBO, JJIEMEHT MHOXKECTBA,
IIOAMHOXECTBO, IPUHAJIEIKHOCTB;

®  33]aBaTb MHOXKECTBA IIEPEUYUCIICHUEM UX JJIIEMECHTOB;

® HAXOIUTb IlepeceueHune, 00beITMHEHNE, IOAMHOKECTBO B IPOCTEHIINX CUTYaLUSIX;

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSAMHU: ONpEAETICHHE, aKCHOMa, Teopema,
JI0Ka3aTeIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIUIS OATBEPKIACHUS CBOUX BbICKA3bIBAHMIA.
B noBceHEBHOM }XU3HWU U NPU U3YYEHUU APYTMX NPeAMETOB:

®  JCIIOJb30BATh rpa(blxlqecxoe MIpEeACTaBICHUEC MHOXKECTB JJISI OINMCAHHUS pPeaIbHBIX
IIPOLECCOB U SIBJIEHUM, IPU PELICHUU 3aa4 APYTUX yqe6HLIX MIpeaMETOB.
Yucna

e OmnepupoBarh Ha 6a30BOM YPOBHE MOHATHUSIMHU: HATYpPaJIbHOE YHCIIO, IIEJIO€ YUCIIO,
OOBIKHOBEHHasi JIpoOb, JecsATUYHAs JApoOb, CMellaHHas ApoOb, paldOHAIBHOE YHUCIIO,
apudMeTHIeCKuil KBaIpaTHBIA KOPEHB;

®  JCHIOJIB30BaTh CBOMCTBA YKCEJI U ITPaBUJIA AEWCTBUM IIPU BBINIOJIHEHUY BBIYUCICHNN;

®  JCIOJIb30BaTh MPU3HAKHU JAEIUMOCTU Ha 2, 5, 3, 9, 10 ipu BBINOJIHEHUN BBIYUCIICHUN
Y PEIICHUH HECIIOKHBIX 3a]1a4;

3 o
3H€CL U fajgee — pacrio3HaBaTb KOHKPETHBIC NPUMEPBI O6HII/IX TNOHATHUU IO XAPAKTECPHBIM IIPU3HAKAM,
BBITIOJIHATH ,HefICTBHﬂ B COOTBETCTBUU C OIPCACIICHUEM U HpOCTCﬁIHHMPI CBOMCTBaMU HOHSITI/Iﬁ, KOHKPETHU3NPOBATH

npumepamMmu O6HII/I€ IIOHATHUA.



L4 BBITIOJIHATDL OKPYIITICHHUC PALIMOHAJIBHLIX YU CCII B COOTBCTCTBUU C IIPABUIIAMU,
L OLICHUBATh 3HAYCHUC KBAJAPATHOI'O KOPH U3 MMOJOXKUTEIIBHOT'O LEJIOro Yucia,
L4 paciio3HaBaTh palliuOHAJIBHBIC U HPPALIMOHAJIBHBIC YK Clla;

®  CpaBHHMBaTh YHCIA.
B noBceaHEBHOM XXU3HU U NPU U3YYEHUU APYIUX NPEAMETOB:

®  OIICHUBATH PE3YJbTATHI BEIYUCICHUH PU PEIICHUH NMPAKTUYECKUX 3a/1a4;

®  BBINOJHATH CPABHEHHE YHCEN B PEAIBHBIX CHUTYaIUX;

®  COCTaBJIATH YHMCIIOBBIE BBIPAKEHUS MPH PEUICHUM MPAKTHYECKUX 3a/ad M 3a7ad U3
JPYruX y4eOHBIX PEAMETOB.
ToxAaecTBeHHble Npeob6pa3oBaHUsA

e BrinonHATh HECHOXKHBIE MpeoOpa3oBaHUs Ui BBIYMCICHUS 3HAUEHUN YHCIOBBIX
BBIPDAKEHMM, COAEp)KALMX CTEHNEHU C HaTypalbHbIM [OKa3aTejaeM, CTENEHU C IEJIbIM
OTPULATEIBbHBIM I10KA3aTENIEM;

®  BBLINOJHATH HECJOXKHBIE MPeoOpa3oBaHMs LEIbIX BbIPAKEHUI: PACKphIBaTh CKOOKH,
MPUBOUTH MOAOOHBIE ClIaraeMble;

®  HCHOJIb30BaTh (OPMYJIbI COKPAIEHHOTO YMHOXXEHHS (KBaJapaT CYMMBbI, KBaapat
Pa3HOCTH, PA3HOCTH KBAAPATOB) JJIsl YIPOIICHUS BEIYMCICHUM 3HAUCHU I BBIPAXKCHUH;

®  BBLINOJHATH HECJIOXKHBIE TPeoOpa3oBaHUsl JIPOOHO-TUHEHHBIX BBIPAXKCHUH U
BBIPXKEHUI C KBaJpaTHbIMU KOPHSIMH.

B noBceAHEBHO KU3HU U NPU U3YYEHUM APYIUX NPEeAMETOB:

° IMOHUMATb CMBICJI 3allUCH YUCJIa B CTAHAAPTHOM BHU/IC,

L4 OIICPHUPOBATH HA 0azoBOM YPOBHE IIOHATHUEM «CTAaHAAPTHAsA 3alIMCh YUCIIa».
YpaBHeHUA U HepaBeHCTBa

e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHITHSIMH: PaBEHCTBO, YHCIOBOE PaBEHCTBO,
YpaBHEHUE, KOPEHb YPAaBHEHHUS, PEIICHHE YPABHEHUS, YKMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pElLICHNE HEPABEHCTBA;

®  [IPOBEPATH CIPABEIIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pewiaTh JIMHEMHBIE HEPABEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOMSIIMECA K
JIMHENHBIM;

®  peniaTh CUCTEMbI HECIOKHBIX TUHEUHBIX YPABHEHUI, HEPABEHCTB;

®  TIPOBEPSATH, ABJISIETCS JIU JAHHOE YMCIIO PEIICHUEM ypaBHEHUs (HEPABEHCTBA);

e pemaTh KBaJApaTHBIE ypaBHEHUS 10 (opMylie KOpHEH KBaJAPaTHOTO YpaBHEHUS,

®  1300paXkaTh pEUICHHs HEPABEHCTB M UX CHCTEM Ha YHCIOBOM MPSIMOI.

B noBceaHEBHOM }KU3HU U NPU U3YYEHUU APYrUX NPeaMeToB:

®  COCTaBJIATH U peLIATh JIMHEHHBIC YPAaBHEHUS IPU PELICHUU 3a1a4, BOSHUKAIOIINX B
IPYTUX y4eOHBIX MpeAMETax.
dYHKUUMU

e Haxonuts 3HaueHne QyHKUINHU N0 3aJaHHOMY 3HAUEHHIO apryMEHTa;

® HaxoJuTh 3HAUECHHE apTryMEHTa MO 33aJaHHOMY 3HAYEHUIO (PYHKIIMHU B HECIIOKHBIX
CUTyaIUsX;

®  OIpeNeNiATh IOJOKEHHE TOYKM II0 €€ KOOpAWHATaM, KOOpPAMHATBI TOYKU IO €€
IIOJIO’KEHUIO HAa KOOPAMHATHOM INIOCKOCTH;

e 10 rpaduKy HaXoAWUTh OOJACTh ONpEAETCHUs, MHOXECTBO 3HAYECHUH, HYIH
(GyHKLIMU, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, TPOMEXYTKM BO3pacTaHUs U  yOBbIBaHUS,
HauOoJIbIlIee U HAaMMEHbIIee 3HaUeHNs QYyHKIUU;

®  CTPOUTH IpaduK JUHEHHOU QyHKINH;



®  TIPOBEPSATH, SABIAETCS JIU JaHHBINA rpaduk rpadukoM 3a1aHHON GyHKIMK (JIMHEHHOM,
KBaJAPaTUYHOM, OOpPaTHON MPOTMOPIIMOHAIBHOCTH );

e ompeneniaTh NPUOIIKEHHBIE 3HAYCHHUS KOOPIUHAT TOYKH IepeceueHHst IpaduKoB
GyHKIHH;

e omepupoBaTh Ha  0a30BOM  YpOBHE  TOHSATHSAMH:  IIOCIIEAOBATEIBHOCTD,
apudMeTHIECKas MPOTPECCHsI, TEOMETPHUYECKAs POTPECCHS;

e pemath 3aJa4d HA TPOTPECCHHM, B KOTOPBIX OTBET MOXET OBITh MOJy4YeH
HEMOCPEJICTBEHHBIM MMOJICYETOM 03 TpUMEHEHUS (POopMyI.
B noBceHEBHO KU3HM U NPU N3YYEHUU APYTUX NPEAMETOB:

®  HCIIOJIb30BATh rpaMKu peasibHbIX MPOIECCOB U 3aBUCUMOCTEH sl OTIPEACTICHUS UX
CBOMCTB (HamOoOJbIIMEe M HAUMEHBILINE 3HAUEHUS, MPOMEKYTKH BO3pacTaHUs U yObIBaHUS,
00J1aCTH MOJIOKUTEIBHBIX U OTPULIATEIBHBIX 3HAYCHUHN U T.11.);

®  HCIIOJIb30BAaTh CBOWMCTBA JIMHEHHOW (YHKIMHU U ee rpaduk MpH pelieHuu 3a1ad u3
JIPYTUX y4eOHBIX MPEIMETOB.
CTaTUCTMKa U TeOPUA BEPOATHOCTE

o Nwmets MMpeacCTaBJICHUC (0] CTATUCTUYCCKUX XapaKTCPUCTHUKAX, BCPOATHOCTHU
CJIy4alfHOTO COOBITHSI, KOMOWHATOPHBIX 3aj1a4ax;

L peuarb HpOCTCfIHIPIC KOM6I/IHaTOpHBI€ 3aJa4yn METOAOM npsAMoro n
OpraHMU30BaHHOTO MEpedopa;

®  TPEICTaBIATh JAHHBIC B BUJC TAOJHII, JUArpaMMm, rpad)uKoB;

e  yuTaTh MH(OPMAIIHIO, TPEACTABICHHYIO B BUJIE TAOJUIIbI, TUArPaAMMBI, TpaduKa;

®  OMpeneNiaTh OCHOBHBIC CTATHCTUYCCKUE XapPAKTEPUCTUKU YHCIIOBBIX HA0OOPOB;

®  OIICHUBATh BEPOSATHOCTH COOBITHS B IPOCTEHIINX CIYYasiX;

®  UMETh NPEJCTABICHHUE O POJIH 3aKOHA OOJIBIIINX YKCET B MACCOBBIX SIBJICHUSX.
B I'IOBCEAHEBHOﬁ XU3HU U NPU U3y4eHUu Apyrux npegmeTtos:

®  OICHUBATH KOJUYECCTBO BO3MOKHBIX BAPHAHTOB METOIOM Iepedopa;

¢ HMETh TPEICTABICHHE O POJIM MPAKTHYCCKH JIOCTOBEPHBIX M MAaJIOBEPOSTHBIX
COOBITHI;

® CpaBHUBATh OCHOBHBIE CTAaTUCTHYECKHE XapaKTEPUCTUKH, MOJYyYEHHBIE B IMPOIIECCE
pelIeHus TPUKIATHON 3a/1a4M, U3YYEHUS PEAIbHOTO SIBICHHUS,

®  OIICHUBATH BEPOSTHOCTH PEaTHHBIX COOBITUH U SIBJICHUH B HECIIOKHBIX CUTYAITUSX.
TeKcToBble 3a4aun

e PemaTh HECIOXHBIE CIOKETHBIE 3aJa4M Pa3HBIX TUIIOB Ha BCE apu(METUUECKHE
JIEUCTBUS,

® CTPOUTh MOJENb YCIOBUS 3afaud (B BHUAE TaONMUIBI, CXEMbI, PHUCYHKa WIH
ypaBHEHUs), B KOTOPOM JIaHBl 3HAUEHUS JBYX W3 TPEX B3aUMOCBS3aHHBIX BEJIUYUH, C IEIBIO
MOMCKA PEICHUS 33]1a4H;

®  OCYHIECTBIISThH CIOCOO MOMCKA PEIICHHS 3a/1a4i, B KOTOPOM PacCy>KJIEHHUE CTPOUTCS
OT YCJIOBHS K TPEOOBAHHIO MJIU OT TPEOOBAHMS K YCIIOBHUIO;

®  COCTaBIIATH IJIaH PEIICHUS 3a]a4H;

®  BBIIEIATH ATallbl PELICHUS 3a/1a4K;

®  UHTEPHPETUPOBATh BBIUMCIUTEIbHBIE PE3yJNbTAaThl B  3ajJauye, MCCIEI0BATh
MOJIYYEeHHOE pEelIeHUE 3a]1a4H;

®  3HAThH pa3IMUMe CKOPOCTEH OOBEKTA B CTOSUYCH BOJIE, MPOTUB TEUEHUS U 11O TEUYCHUIO
peku;

®  pelaTh 33/1a4M Ha HAXOXKIEHUE YaCTH YUCia U YKCTa 10 €ro YacTu;



e pemiath 3a7add  Pa3HBIX THUIOB (HAa paboTy, Ha TIOKYNKH, Ha JBIKEHUE),
CBSI3BIBAIOIINX TPU BEIMUUHBI, BBIICISITh 3TH BEJIMYMHBI U OTHOIIEHUSI MEKY HUMU;

®  HAaXOUThb IPOLIEHT OT YMCJIA, YUCJIO MO MPOLEHTY OT HETO, HAXOJIUTh MPOLEHTHOE
CHHM)KEHUE WJIU MTPOLIEHTHOE MOBBIIICHUE BEJIUYUHBIL;

®  pemniaTh HECJIOXKHBIE JJOTUUECKUE 3aa4l METOJ0M PAaCCYKICHUH.
B noBceAHEBHO KWU3HU U NPU U3YYEHUU APYTUX NPEeAMETOB:

®  BblABMIaTb F’MNOTE3bl O BO3MOMHbIX NpeaenbHblX 3HAYEHUAX UCKOMBbIX B 33a4a4e BeINYMH
(menaTb NpUKMAKY).
FeomeTpuueckue purypbl

e  OmnepupoBarh Ha 0230BOM yPOBHE HOHATUSIMH F€OMETPHUECKUX (DUTYD;

e u3BIeKaTh HWHPOPMALMIO O TEOMETPHUUECKUX (UTypax, MpPEACTaBICHHYIO Ha
4yepTexkax B IBHOM BUJIE;

® [pUMEHATh M pelleHHs] 3ajad TIeoMeTpudeckue (axkThl, €CJIM YCIOBUS UX
IPUMEHEHHUs 3aJIaHbl B IBHOU (hopme;

e pemarh 3a/a4d HAa HAXOXKACHHUE TEOMETPHUECKMX BEIMYHMH IO O00pa3laM WM
QITOPUTMaM.
B noBcegHeBHOI :KM3HHM M NIPU U3YYeHHH JPYIHX PEAMETOB:

®  UCMONb30BaTb CBOMCTBA T[EOMETPUYECKMX GUIYP  ANA  PeLleHWA  TUMOBbIX  3ajav,
BO3HMKAIOLLWMX B CUTYaLMAX NOBCEAHEBHOW XKM3HU, 33,a4 NPAKTUHECKOTO COAEPMKaHUA.
OTHoweHuA

e OnepupoBaTb Ha 6a30BOM YpPOBHE MOHATUAMM: PABEHCTBO WUryp, paBHble OUrypbl,
PaBEHCTBO TPEYro/IbHMKOB, MAPANNENbHOCTb MPAMbIX, NEPNEHAUKYAAPHOCTb MPAMbBIX, YIAbl MEXAOy
NPAMbIMU, NEPNEHANKYNAP, HAK/IOHHAA, NMPOEKLUA.

B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  CIIOJIb30BAaTh OTHOIIEHUS [UIsI PELICHUS MPOCTEHINMX 3a/ady, BO3HUKAIOUIUX B
peanbHON KU3HU.
WU3mepeHus 1 BbluUCNEHUA

e BrimosHAT, W3MEpEHWE [JIMH, pACCTOSHUM, BEJIWYUH YIJIOB, C TOMOIIBIO
WHCTPYMEHTOB JIJISI ©3BMEPEHUH JUIMH U YTJIOB;

® pUMEHATh (QOopMYJbl TEpUMETpa, IUIOMAAW U O00beMa, TUIOMIATU TMOBEPXHOCTH
OTAEJNBHBIX MHOTOTPAHHUKOB IIPU BBIYMCIICHUSX, KOT/1a BCE JaHHBIE UMEIOTCS B YCIIOBUU;

e npumeHsaTh Teopemy [ludaropa, 6a30Bbie TPUTOHOMETPUUECKHE COOTHOILIECHUS MJIS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, IJTONIAZAEH B MPOCTEUIIINX CIydasiX.
B noBceaHEBHOM }KU3HU U NPU U3YYEHUU APYTUX NPeaMeTOB:

L4 BBIUUCIIATH PACCTOSHHUA HAa MCECTHOCTHU B CTAHAAPTHBIX CUTyalUAAX, IUIOMIAAW B
HpOCTCﬁIHHX ClIyduadax, IpuUMCHATb (bOpMy.]'IBI B HpOCTCﬁMHX CUTyallusX B MMOBCEAHEBHOM KU3HU.
FeomeTtpuueckmne NocTpoeHUaA

e  M306pakaTb TMNOBbIE MAOCKME GUrYPbl U GUIYPbl B NPOCTPAHCTBE OT PYKM U C NOMOLLbIO
NHCTPYMEHTOB.
B noBceaHeBHOM KM3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

e BbINOJIHATL MPOCTELLIME NOCTPOEHUA Ha MECTHOCTU, HEOBXOAUMbIE B PEaSIbHOM }KU3HW.
FeomeTpuueckue npeobpasoBaHus

e Ctpouth Qurypy, CHMMETPUUHYIO TaHHOUW (PUTYype OTHOCUTENHFHO OCH M TOUKH.
B noBceaHEBHOM XXMU3HU U NPU U3YYEHUU APYTUX NPEAMETOB:

L4 pacno3HaBaTb ABUKCHUC 00OBEKTOB B OKpPYKaromeM MHUPE;



®  pPAacHo3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYXKAIOIIEM MUPE.
BeKTOpbl M KOOPANHATBI Ha NIOCKOCTU

e OrmnepupoBath Ha 0a30BOM YypOBHE TMOHSATUSIMH BEKTOp, CyMMa BEKTOpPOB,
IIPOU3BEJIEHNE BEKTOPA HA YHCIIO, KOOPAUHATHI HA IIJIOCKOCTH;

e onpeneNiaTh NPHOMMKEHHO KOOPAWHATBI TOYKM 1O €€ H300paKEHUI Ha
KOOPAMHATHOW IIOCKOCTH.
B noBceqHeBHOM KU3HM U NPU U3YYEHUM IPYTUX NPeAMETOB:

®  HCIOJIB30BaTh BEKTOPBI JIJIsl PELICHUS MPOCTEUILNX 3324 HA ONPEIEIECHUE CKOPOCTH
OTHOCUTCJIBHOI'O IBHXKXCHUA.
MCTOpMﬂ MaTeMaTuKu

e OnucbiBaTb OTAENbHblE BblAAOWMECA pPe3y/bTaTbl, MNOJIYyYEHHbIE B XO4e Pa3BUTUSA
MaTeMaTUKN KaK HayKu;

®  3HaTb NPMMEPbI MaTeMaTUYECKMX OTKPbITUIA U UX aBTOPOB, B CBA3N C OTEYECTBEHHOMN U
BCEMUPHOM UCTOPUEN;

®  MOHMMaTb POJib MaTeMaTUKN B pa3BuTUKM Poccum.
MeToabl MaTeMaTUKKU

e BbibupaTb NOAXOAAWMIA  M3YYEHHbIN MeToL [A/1A  PeweHus  U3YYEHHbIX TUMOB
MaTeMaTMYeCcKMx 3a4ay;

e [lpuBOAMTb  MpPUMeEpbl  MaTEMATMYECKUX  3aKOHOMEPHOCTEW B OKpy)Kalowen
AeNCTBUTENbHOCTM M NPOU3BEeAEHUAX UCKYCCTBA.

BblﬂyCKHHK MOJIYYMT BO3MOKHOCTHb HAYYUTHLCSH B 7-9 kiaaccax JJIs oOecrneucHus
BO3MOJXHOCTH YCIICHIHOTO ITPOAOJIZKCHU L 06pa3013aH1/1;I Ha 0a30BOM U er'IyﬁHeHHOM YPOBHAX

dnemeHTbl TEOpPUN MHOXKeCTB U MaTeMaTU4eCcKoil N0rmKu

° Onepupoeamb4 HOHAMUAMU: Oonpedelienue, meopemd, aKCUoMd, MHONCECMEBO,
XAPAKmepucmuKky MHONCECMEd, JIeMEeHm MHONCeCmEd, Nycmoe, KOHewHoe U OeCKOHeuHoe
MHOHCECMBO, NOOMHONCECMBO, NPUHAOTEHCHOCTb, BKIIOYUEHUE, PABCHCTNBO MHOICECME;

®  U300padCamv MHONCECHBA U OMHOUEHUE MHONCECME C NOMOWbIO Kpy2o8 Diliepa;

® onpeoenimvb  NPUHAONEHCHOCMb  DJIEMEHMA  MHOMCECMBY,  00beOUHeHUlo U
nepeceueHu MHOJCeCms;

®  3a00a8amb MHOJCECMBO C NOMOWDBIO NEPEYUCTCHUS. NIeMEHMO8, CIL0BECHO20
ONUCAHUA;

® onepuposamv  NOHAMUIMU.  BbICKA3bIGAHUE,  UCMUHHOCMb U JOJICHOCHb
BbICKA3bIBAHUSL, OMPUYAHUE BbICKA3LIGAHULL, ONEPayulu HAO BbICKA3LIGAHUSMU. U, UIU, He,
VCILOBHbLE BbICKA3LIBAHUSL (UMNAUKAYULL),

®  CMpoums 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIEGAHULL.

B noBCceAHEBHOW XXU3HU U NPU U3YYEHUU APYIUX NPegMeToB:

L4 cmpoumbs Yeno4ku yMO?dKJZIO‘leHMIZ HA OCHO6€ UCNOJIb306AHUA npaABUl IOCUKU,
L4 ucnojavzoeamsb MHoaIcecmea, onepayuu C  MHodcecmedmu, UX 2pad)u'~t€CKO€
npedcmaeﬂeHue 0151 ONUCAHUSL PEAIbHbLX npoyeccos u s6IeHUll.

4
3HGCL " JajIeC — 3HATh ONPEACIICHUC MOHATUS, YMETb MOACHATDL €r0 CMbBICII, YMETh UCITIOJIb30BATh IIOHATHUE U

€ro CBOMCTBa Ipu NpoBEACHUN paCCY)KHeHPIﬁ, J0Ka3aTeJbCTB, pCIICHUH 3a/1a4.



Yucna

o Onepuposamv NOHAMUAMU: MHONMCECHMBO HAMYPATLHLIX YUCE]l, MHONCECNEO YelblX
yuycen, MHOMCECMBO PAYUOHANbHBIX YUcell, UPPAYUOHANbHOE YUCTO, KBAOPAMHbIU KOpPEHb,
MHOJHCECMBO OelCMBUMENbHBIX YUCE]l, 2EOMEMPUYECKAs UHMEPNPEemayus HamypalbHblX, YeblX,
DPAYUOHATILHBIX, OUCMBUMENbHBIX YUCE]L;

®  NOHUMAMb U OOBACHAMb CMBICT HO3UYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA,

®  GLINONHAMY GLIYUCTIEHUS, 8 MOM YUCTe C UCNONIb308AHUEM NPUEMOE PAYUOHATLHBIX
BLIYUCTEHULL,

®  GLINONHAMb OKPY2IleHUE PAYUOHANbHBIX YUCE] C 3A0AHHOU MOYHOCTbIO,

®  CpasHusamv payUoOHAIbHbIE U UPPAYUOHANbHBIE YUCIA,

®  npedcmasiAmb PAYUOHAIbHOE YUCLO 8 8UOe 0eCAMUUHOU OpooU

®  YNOpPAO0OUUBAMb YUCIA, 3ANUCAHHbLE 8 8U0e 0DLIKHOBEHHOU U 0eCAMUYHOU OpoOU;

o naxooumv HOM u HOK uucen u ucnoivs3o06ams ux npu peueHuu 3a0adu.

B noBceAHEBHOIA }KU3HU U NPU U3YHYEHUU APYTUX NPEAMETOB:

®  NpUMEHAMb NpPAUNa NPUOTUINCEHHBIX BbIYUCIEHUL NPU peuleHul NpaKmuyecKux
3a0ay u pewieHuu 3a0a4 Opyeux yueOHvIX npeomemos;

®  GLINOAHAMb CPAGHEHUe DPe3VIbMAmos GbIYUCIEHUN NPU PeuleHUU NpPaKmuiecKux
3a0au, 8 MOM YUC/Ie NPUOTUICEHHBIX BbIUUCTEHULL,

® cocmasnamb U OYEHUBAMb HUCTIOBblE BLIPANCEHUS NPU PeueHul NpaKmuiecKux
3a0ay u 3a0a4 u3 Opy2ux yueOHvlX npeomMemos;

®  3anucvleams U OKPYisimb YUCI08bLE 3HAYEHUS. PEANbHbIX GETUYUH C UCTIONb308AHUEM
PA3ZHBIX CUCTEM USMEDPEHUS.
ToxKpaecTBeHHble npeobpasoBaHus

o  Onepuposamv NOHAMUAMU CMENEHU C HAMYPAIbHbLIM NOKA3AmenemM, Cmenenu ¢
YenviM OMmpUYamenbHulM NOKA3amenem,

®  BLINOIHAMb NPeodPA306aHUS UYENbIX BbIPANCEHUU: Oelicmsusi ¢ 00HOUNeHAMU
(cnoocenue, 8bluUMAaHUe, YMHOMCEHUE), OUCMEUs C MHO2OUIEHAMU (ClodceHue, 8bluumanue,
VMHOMCEHUe);

®  GLINOAHAMb PA3NOJNHCEHUEe MHO2OUNEHO8 HA MHOMCUMENU OOHUM U3 CHOCODO0B:
8bIHECeHUe 3a CKOOKY, 2PYNNUPOBKA, UCNOIb308AHUE (DOPMYT COKPAUWEHHO20 YMHONCEHUSL,

®  gbl0enAMmb K8AOPAM CYMMbl U PAZHOCMU OOHOULEHOB;

®  PACKIAObIBAMb HA MHONCUMENU K8AOPAMHbBLL MPEXUICH,

®  GLINOAHAMbL NPEOOPA3OBAHUS  BBIPANCEHUL, COOEPAHCAUUX CMENeHU C YeablMu
OMPUYAMENLHBIMU  NOKA3AMENAMU, Nepexooums Om 3anuci 6 6ude CMmeneHu ¢ Yeibim
ompuyamenbHulM NOKA3amenem K 3anucu 6 auoe opoou;

®  GLINOAHAMbL NPeodPaA308aHusi OPOOHO-PAYUOHATLHBIX BbIPANCEHUL: COKPAWEHUEe
Opobell, npusedeHue aneebpauieckux opoobetl Kk 00wemy 3HaMeHamenio, ClOHCeHUue, YMHONCEHUE,
Oellenue ancebpaudeckux opobell, 8038edeHue ancebpauieckol 0poou 8 HAMypaIbHyIO U Yeryio
OMPUYAMENLHYIO CIENeHb,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX KBAOPAMHbIE KOPHU,

®  gblOeNAMb K8AOPAm CYMMbl UIU PA3HOCHU O8YUNEHA 8 BbIPANCEHUSIX, COOePHCAUUX
K8AOpammubvle KOPHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHULL, COOEPHCAUUX MOOYTb.
B noBcegHEBHOM KU3HM 1 NPY U3YYEHUU APYrUX NPEeAMETOB:

®  GLINOJHAMb NPeodOPA308AHUS U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CIMAHOAPMHOM
suoe;



®  GLINOAHAMbL NPeoOPA306aAHUs ANCeOPAUUECKUX BLIPAXCEHUN NPU peuleHuu 3a0ay
Opyux yueoHbvlx npeomemos.
YpaBHeHUA U HepaBeHCTBa

e Onepuposamv noHAMUAMU. YPAGHEHUE, HEPABEHCMBO, KOPEHb VPAGHEHUs, peuleHue
HepaseHcmea, pPAeHOCUNbHbIE YPAGHEHUs, 001acmb onpedeneHus ypaeHeHus (HepaseHcmad,
cucmemvl ypagHeHULl Ul HepABeHCma);

®  peuwiamv JuHelHble YPAGHEHUS U YPABHEHUs, CBOOUMble K JUHEUHbIM C NOMOWbIO
MOAHCOECMEEHHbIX NPEOOPA30BAHULL,

®  pewiamv KeaOpamuvlie YPAGHEHUs U YVPABHEHUS, CBOOUMble K KB8AOPAMHbIM C
HOMOWBIO MOAHCOECMBEHHBIX NPeodPA308aAHULL

®  pewams OpoOOHO-TUHEUHbLE YPABHEHUS,

® pewamv  npocmenwiue  UPPAYUOHANbHbIE — YPABHEHUs  8UOd «ff (x)=a,
JE(X)=y9(x);

n

®  pewams ypaeneHus euda X =4d;

®  peuwiamv YpagHeHUsl CHOCOOOM PA3LONCEHUSL HA MHONCUMENU U 3AMEHbl NePEMEHHOLL,

®  UCNONBL308AMb MEMOO UHMEPBANO8 OJisl peueHus Yeavlx U OpOOHO-PAYUOHATLHBIX
HEepagencme,

®  pewiams TUHElIHble YPAGHEHUS U HEPABEHCMBA C NAPAMeMPamu,

®  peuiams HecloNHCHbIe K8AOPAMHbLE YPAGHEHUS C NAPAMEMPOM,

®  peuiams HeClONHCHbIe CUCEMbl TUHELIHbIX YPABHEHU ¢ NapamMempamu,

L4 peutamsv HeCNO0IHCHblE YPABHEHUA 8 YEe/IblX HUCTIAX.
B I'IOBCEAHEBHOﬁ XU3HU U NPU U3y4eHUu Apyrux npegmeTtos:

® cocmaenamb U peulamv JUHElHble U K8AOPAMHble YPAGHEHUs, VPAGHEeHUs, K HUM
ceooAwUecs, cucmembvl TUHEUHbIX YPAGHEH U, HEPABEHCME NPU PeleHUU 3a0ad Opyeux yYueOHblx
npeomemos;

®  GLINOIHAMbL OYEHKY NpagoonooodUs pe3yibmamos, NOIYYAeMblX NpU peuleHuu
JIUHEUHbIX U KBAOPAMHbIX YPAGHEHUl U CUCeM JUHEUHbIX YPAGHEeHUl U HEePaeeHCme npu
peuileHul 3a0ay opyaux yueoHvlx npeomMemos;

®  guLIOUpamb COOMBEMCMBYIOWUEe YPAGHEHUS, HEPABEHCMEAd UMW UX Ccucmemvl OJis
COCMAGNEHUsT MAMeMamu4eckoli Mooenu 3a0aHHOU PeanbHOU CUmyayuu uiu NnpukiaoHou
3a0ayqu;

®  yMemb UHMEPNPemuposamsv NOJIYYEHHbI NpU peueHuy YPaeHeHUs, HepaeeHcmsd
UnU cucmemsl pe3yibmam 6 KoHmexkcme 3a0AHHOU PeanbHOt CUMYayuu Uy NPUKIAOHOU 3a0aduU.
®DYHKUUMN

o  Onepuposamv NOHAMUAMU. (DYHKYUOHANbHAS 3A8UCUMOCTb, QYHKYUs, 2pagukx
@dynryuu, cnocobwl 3a0anus GyHKYuU, apeymeHm u 3Havenue GyHKyuu, 001acme onpeoeieHus u
MHOJCECMBO  3HAYEHUNl  (YHKYUU, HYIU  QYHKYUU, NPOMENCYMKU 3HAKONOCHOSHCMEA,
MOHOMOHHOCMb PYHKYUU, YeMHOCHb/HEeUemMHOCb PYHKYUU,

e cmpoumb  epaguku  JTUHEUHOU, Keaopamuynou  QyHKyu, obpamuotl

NPONOPYUOHATILHOCU, QYHKYUU 6UOA. y = g +

y y=«/x1y=%/;l y:‘x‘;
X+b

® Ha npumepe K8AOPAMUYHOU (QYHKYUU, UCNOIb308AMb NPeoOpa308aHus epagpura
pynxyuu Y=F(x) o nocmpoenus epaguros Gynryutl y _ 4 (kx+ by c 5

®  cocmasnsams YpaeHeHus NpAMOU N0 3A0AHHBIM YCI08USAM: Npoxooauell uepes3 0se
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOAwel uepe3 OAHHYIO MOUKY U NAPALIeNbHOU
OaHHOU NPAMOLL;

® uccredosamov PyHKYUIO NO ee epaghuxy;



®  HAXOOUMb MHOMCECMBO 3HAYEHUU, HYAU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

®  onepupoéamv NOHAMUAMU: NOCLE008AMENbHOCMb, apUpMemuyeckas npospeccus,
2eomMempudecKas npocpeccusl;

®  pewiams 3404yl HA APUGMEMUUECKYIO U 2EOMEMPUYECKYI0 NPOSPECCUIO.
B noBceAHEBHOI KU3HU U NPU U3YYEHUU APYIUX NPEeAMETOB:

*  ULIIOCMPUPOBATL C NOMOWBIO ePAPUKA PEeAbHYI0 3A8UCUMOCHb UL NPOYECC NO UX
XapakmepucmuKam,

®  UCNONBL308aMb CEOUCMBA U SPAPUK K8AOPAMUUHOU (YHKYUU NPU peuleHUU 3a0ad U3
Opyeux yueOHvix npeomMemos.
TeKcToBble 33gaun

o Pewams npocmvle u CI0JCHblEe 3a0ayl PA3HLIX MUNOB8, A MAKdice 3a0aqu
NOBLLULEHHOU MPYOHOCTIUL,

®  UCNONBL308AMb pA3Hble KPAMKUE 3aNUCU KAK MOOeNU MeKCMO8 CONCHBIX 3a0ay O
NOCMPOEHUsL NOUCKOBOU CXeMbl U peueHUs 3a0auy,

®  pazuuamv Mooelb MeKCma u Mooelb peuleHus 3a0aydu, KOHCMpPYUposams K 0OHOLUL
MOOenu peulenust HeCI0HCHOU 3a0ayu pazuble MoOeau MeKCma 3a0aqu;

®  3HaAmMb U NPpUMeHsmMb 00a cnocoba noucka peutenus 3aday (om mpebOOBAHUS K
VCI08UIO U OM YCILOBUSL K MPeDOo8anuio);

®  MO0enUpo8amsv paccyHcOeHus npu NOUCKe peueHusl 3a0ad ¢ NOMOwbI0 epagp-cxembl,

®  guIdenAmb YMansl peuleHus 3a0ayu U COOePHCanue Kaxrcoo2o Smana;

®  yuemb 8bIOUPAMb ONMUMANLHBIL MEMOO peuleHusi 3a0a4u U 0CO3HAB8AMb B8blOOD
Memooa, paccmampueamsv pasiuyHvle Memoobvl, HAX0OUMb pAa3Hble peuleHus 3a0avu, eciu
B03MOICHO,

®  AHANU3UPOBAMb 3aMPYOHEHUS NPU PEUUEeHUU 3A0aY,

®  GBINOJHAMb PA3IUYHBIE NPE0OPA308AHUSL NPEONONHCEHHOU 3a0adu, KOHCMPYUposamy
HOBble 3a0a4u U3 OAHHOU, 8 MOM Yucie 0opamHvle;

®  UHMEPNnpemuposamsb BbLIYUCIUMENbHbIE pe3yIbmamsl 6 3adade, UCCIe008amMb
NOJYYeHHOEe peuleHue 3a0adu;

®  QHANUZUPOBAMb  BCEBO3MOJICHBIE CUMYAYUU B3AUMHO20 PACHOLONCEHUS  O8YX
00beKmMo8 U UMEHeHUe UX XAPaKmepucmux npu COBMECHMHOM OBUNCEHUU (CKOPOCMb, 8pems,
paccmosiHue) npu peuleHuu 3a0ay Ha O0s8udceHue 08YX 00beKmo8 KAaK 8 O0OHOM, MaK U 8
NPOMUBONOJIOHNCHBIX HANPABLEHUSX,

®  UCCe008amb BCEBO3IMONCHbIE CUMYAYUU NPU PeueHUU 3a0ay HaA 08UMCEHUE NO DeKe,
paccmampusams pazHvle CUCmeMbl OMcuema,

®  pewiams pasHOOOPAa3Hble 3a0ayU «HA YACTIUY,

e pewamsb u 060CHOBbLIBAMb CB0E peweHue 3a0a4 (8bl0endms MamemMamu4eckyto 0CHO8Y)
HO HaXOHOeHUe Yacmu Yucaa U Yucsa ro e20 Yacmu Ha OCHO8E KOHKPeMHO20 CMbIcaa Opobu;

e 0C03HABAMbL U 06BACHAML UOEHMUYHOCMb 3a0aY PA3HbIX MUIMOB, CEA3LIBAIOWUX MPU
8enuYuHbl (Ha pabomy, HA MOKYNKU, HA O8UXeHUe), 8blI0endmb 3mu 8e/AUYUHbI U OMHOWEHUS MeXOy
HUMU, MPUMEHAMb UX MPU peweHUU 3a0ay, KOHCMpyupoeame cobcmeeHHble 3a0aY YyKA3aHHbIX Muroe;

®  81A0emb OCHOBHLIMU MEMOOAMU PeULeHUs 3A0aY HA CMeCU, CNIABbL, KOHYEHMPayuu,

®  pewiams 3a0a4u HA NPOYEHMbL, 8 MOM HUCTIe, CLONHCHbLE NPOYEHMbL ¢ 0O0CHOBAHUEM,
UCNONL3YA pa3Hble CNOCOObL,

®  pewams no2uyecKue 3a0aiu PazHLIMU CHOCOOAMU, 8 MOM Yucie, ¢ 08yMs OIOKAMU U
¢ mpems O10KamMu OAHHBIX C NOMOWbIO MAOIUY,

® pewams 3a0auu NO KOMOUHAMOpUKe U Meopuu GeposmHocmell HA OCHO8e
UCNONIL30BAHUS UZYYEHHBIX MEMOO08 U 0O0CHOBLLBAMb pelleHUe,

®  peuams HeCIONCHbLE 3A0adU N0 MAMeMamu4ecKol Cmamucmuke,



®  061a0emb OCHOBHbIMU MEMOOAMU PeUleHUs CIONHCEMHbIX 3a0ay. apugmemudecKul,
aneebpaudeckuil, nepebop 8apuanmos, 2eoMempudecKutl, epaguyeckuli, NPUMeHsIMb UX 8 HOBbLX
nO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.
B noBceAHEBHOI KU3HU U NPU U3YYEHUUN APYIUX NPEeAMETOB:

®  gvlOenamb Npu peuwieHuu 3a0ay XapaxkmepucmuKku paccMampusaemol 8 3aoaue
cumyayuu, OmiudHble OM peaibHulX (me, om KOMOpbuIX adbcmpazupos8anicy), KOHCMpPYuposams
HOBble CUMYayuu ¢ Y4emom SMux Xapakmepucmux, 6 YACMHOCMU, NPU peuleHuu 3a0ad Ha
KOHYEeHMpayuu, y4uumuléams nJIOMHOCMb 8euecmad;

®  pewiamv U KOHCMPYUPOB8AMb 3a0a4U HA OCHOBE PACCMOMPEHUSL PEAIbHBIX CUMYAYU,
8 KOMOpbIX He mpedyemcs MOUHbIL BbIYUCTUMENbHBIL Pe3yIbmam,

®  pewiams 3a0ayu Ha 0BUMCEHUE NO peKe, PACCMAMPUBAsL PA3Hble CUCEMbl OMCcYema.
CTaTUCTMKa U TeOPUA BEPOATHOCTEM

o  Onepuposame noHAMUAMU: CMOLOYAmMble U Kpy2osble Ouazpammovl, maodauybl
OaHHbIX, CpedHee apupmemuueckoe, MeOUara, Hauboavee U HauMeHbulee 3Ha4eHus 8bl0OPKU,
pazmax 8blOOpKU, OUCHEPCUsl U CMAHOAPMHOEe OMKIIOHEeHUe, CIYYAlHAsl USMEHYUBOCMb,

® uzsnekamv UHpoOpMayuro, NPeOCMAsieHHyr0 8 madbauyax, Ha OudAspaAMMAax,
epaghuxax;

® cocmasnams madIUYbl, CMPOUMb OUASPAMMYL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepupoéamv NOHAMUAMU: DAKMOPUAL YUCLA, NEPECAHOBKU U COYEMAHUS,
mpeyeonvhuk Ilackans,

®  NPUMEHAMb NPABUIIO NPOU3BEOEHUs NPU PEUeHUU KOMOUHAMOPHBIX 3a0al,;

®  onepupoéamv HNOHAMUAMU: CHYYAUHBIU ONbIM, CAVHAUHBIL 6bI00D, UCHbIMAHUE,
leMeHmapHoe CayuaiHoe coovimue (Ucxoo), Kiaccuueckoe OnpeoesieHue 6eposimHOCmu
CYHALHO20 CODLIMUSL, ONEPAYUU HAO CLYUAUHBIMU COOLIMUSIMU,

®  npedcmasismov UHGOPMAYUIO C NOMOWDBIO KpY208 Diliepa,

® pewams 3a0auu  HA BbIYUCAEHUE BEPOSIMHOCMU C NOOCYEMOM KOIUYeCmsd
8aPUAHMOB C NOMOULIO KOMOUHAMOPUKU.

B noBceAHEBHOI 3KU3HU U NPU U3yYEHUU APYTUX NPEesMETOB:

®  u381€KAMDb, UHMEPNPEemupo8ans u npeoobpazoevieams ungopmayuro,
npeocmasieHnylo 6 madauyax, Ha ouazpammax, 2epagukax, ompaxicawylo ceoucmea u
Xapakxmepucmuku peaibHulX NPOYeccos U s61eHULL,

®  onpedenamv CMAMUCMUYECKUe XaApakmepucmuku 6blOOpOK Nno  madauyam,
ouazpammam, epagpuram, 8bINOIHAMb CPAGHEHUE 8 3ABUCUMOCIIU O Yellu PeuleHUs] 3a0ayu;

®  OyeHUBAMb BEPOIMHOCHb PEAlbHbIX COOLIMULL U A6IEeHULL.
FeomeTpuueckue purypbl

o  Onepuposamv NOHAMUAMU 2eOMEMPULECKUX Puyp;

®  u3GIEeKAMb,  UHMEPNpPemuposams U npeobpazoevleamv  UH@OpMAYUrd O
2eomMempuieckux ueypax, npeocmasienHyro Ha Yepmeicax,

®  npumeHAmb 2eomempuueckue Gaxkmvl O peweHus 3a0ay, 6 MOM YUcIe,
NPeONnona2aruux HeCKOIbKO WA208 peueHuUs;

*  gopmyrupoeams 6 NPOCMeEUUUX CTYYAAX COUCMEA U NPUSHAKU ueyp;

®  00KA3bIBAMb 2eOMEeMPUIecKiUe YMBEEePHCOeHUs.,

® guademv CMAHOAPMHOU Kaaccugukayuel nIOCKUX queyp (mpeyeorbHuKos u
Uemblpexy20ibHUKOB).
B noBceHEBHOM KU3HM U NPU U3YYEHUU APYIUX NPEAMETOB:

®  UCNONL306aMb  CEOUCMBA  2eoMempuyeckux  @gueyp 0as  peuwieHus  3a0ay
APAKMU4ecKo2o Xapakxmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.



OTHOWweHuA

o  Onepuposamv NOHAMUAMU: PABEHCMBO (Queyp, pasHvie @Queypol, PABEHCMBO
MpeyeoIbHUKO8, NAPALIEIbHOCMb NPSIMbIX, NEPNEHOUKYISPHOCMb NPAMbIX, Velbl MeHCOy
NPAMbIMY, NEPNeHOUKYIAp, HAKIOHHAA, NpoeKyus, nooodue @ueyp, nodobHvle ueypol,
nO00OHbBLE MPEYeOIbHUKU,

®  npumenamv meopemy Paneca u meopemy 0 NPONOPYUOHANLHLIX OMPE3KAX Npu
peutenuu 3a0a4;

®  Xapakmepuzo8amv G3AUMHOE PACNONOJCEHUe NPSAMOU U  OKPYICHOCMU, O08YX
OKpYJHCHOCMELL.

B noBceiHeBHOM KU3HHU ¥ TIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  UCNONB308AMb OMHOWEHUSL OJISL PEUEHUs 30U, BO3ZHUKAIOWUX 8 PeAibHOU HCUZHU.

MU3mepeHus 1 BbluUCNEHUA

o Onepuposamv npedcmasieHuUsMu o0 OauHe, NIOWAOU, 0Obeme KaK BelUYUHAMU.
Ipumensimo meopemy I[lugacopa, ¢popmynvr niowaou, obvema npu peueHuu MHO2OUALOBbIX
3a0au, 8 KOMOPLIX He 8Ce OaHHble NPeOCMABIeHbL ABHO, A MPebYIOm 8bIYUCTEHUN, ONEPUPOBAMD
bonee WUpoOKUM KOIUYeCmeom hopmyn ONUHbL, NIOWAOU, 00beMd, BbINUCTSAMb XAPAKMEPUCUKU
KoMOunayuti gueyp (OKpyscHocmeli U MHO20Y20NbHUKOB) GbIYUCIAMb PACCMOSAHUSL MEHCOY
Queypamu, npumeHsmes mpucoHomempuieckue Gopmyavl Olisl GbIYUCIEHUL 6 00ee CLONCHBIX
CYUAsx, NPOBOOUMb GbIYUCIEHUS HA OCHOBE PABHOBEIUKOCIU U PABHOCOCMABIEHHOCMU

®  1POBOOUMDb NPOCHIbLE BLIYUCIEHUS HA 0OBEMHBIX MeNax,

o dopmyruposams 3a0auu HA GbIYUCTEHUE ONIUH, NAOWAOEU U 00BLEMOB U Peulambs Ux.

B noBceHEBHOM KU3HM U NPY U3YYEHUU APYrUX NPEeAMETOB:

®  11POBOOUMb GbIYUCTICHUS HA MECIHOCU,

®  npumeHAmb QOpMYIbl NPU BLIYUCTIEHUAX 6 CMENCHLIX Y4UeOHbIX npeomemax, 6
OKpYdHcaroujeli 0eucmeumenbHOCmu.
FeomeTpuueckne noctpoeHus

o  3o6padxcams 2eomempuueckue ¢uaypbl N0 MEKCMOBOMY U  CUMBOIbHOMY
OnUCanuio;

®  C80000HO ONEPUPOBAMb YEPMENHCHBIMU UHCIPYMEHMAMU 8 HECTONACHBIX CIYUASX,

®  GLINONHAMbL NOCMPOEHUS MPEY2OIbHUKOS, NPUMEHAMb  OMOelbHble  Memoobl
NOCMPOEHUL YUPKYIeM U JUHEUKOU U NPo8oOUMb npocmeluiue UCCie008aHUsl YUCIA PeueHUl,

®  u3z00Opadicamv munosvie NIOCKUe @Gueypbl U 00beMHble mena ¢ HOMOWDBIO
npocmetuiux KOMNbIOMepHuLX UHCMPYMEHMOB.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeAMETOB:

®  GLINONHAMb Npocmeuuiue NOCMPOeHUs HA MEeCMHOCMU, HeoOX00uMble 8 peanbHOl
JHCU3HU,

®  OyeHUBamMb pasmepvl peanrbHbIX 00bLEKMO8 OKPYICAIOULe20 MUDA.
MpeobpasosaHusa

o  Onepuposamv nouamuem OBUNCEHUs U NPeodPA308aHUs noooodus, 61adems
npuemMamu noCmpoenus Queyp ¢ UCNOIb308AHUEM OBUJCEHUL U Npeodpazosanuii noooodus,
NPUMEHAMb NOJIYYEeHHble 3HAHUS U ONbIM NOCMPOEHUU 8 CMENCHbIX NpeoMemax U 8 pedybHbiX
CUMYaYUsAX OKpysHcaouje2o mupa,

e cmpoumb Queypy, no0oOHYIO OAHHOU, NOJIBL30BAMBCSA CEOUCMEAMU NOOOOUS 0N
000CHOBaHUSL CBOUCME huyp;

®  NPUMEHAMb CBOUCMEA OBUNCEHUL Ol NPOBEOeHUs NPOCmeuuux o000CHO8AHUL
ceoticma guzyp.

B noBcegHEBHOM KU3HM 1 NPY U3YYEHUU APYrUX NPEeAMETOB:



®  NpUMEHAMb CBOUCMBA OBUJCECHUL U NPUMEHIMb No00due 01 NOCMPOEHUl U
BbIYUCTICHULL.
BeKTOpbl M KOOPAMHATBI HA NIOCKOCTH

e  Onepuposamv NOHAMUAMU BEKMOP, CYMMdA, PA3HOCMb BEKMOPO8, NPOU3EeOeHUe
6EKMOPA HA YUCTIO, Y20 MeNCOY 8EKMOPAMU, CKANAPHOE NPOU38e0eHUe 6eKmMopo8, KOOPOUHAMbl
Ha NI0CKOCMU, KOOPOUHAMbI BeKMOPA,

®  GLINONHAMbL OEUCMBUs HAO BEeKMOpAMU (ClodCeHue, BblYUMAHUe, YMHONCEHUE Ha
YUCII0), BLIUUCTAMD CKATISIPHOE NPOU3Be0eHUe, ONpedesimb 8 NPOCMEtUUX CAYUAsX Y20l MexHcoy
BEKMOpAMU, BbINOJIHAMb PA3N0NCEHUE 8eKMOpaA HA COCMABNAwWUe, NPUMEHAMb NOJLyYeHHble
3HAHUA 6 u3uKe, NOAL30BAMBCA POPMYNOU BLIYUCTIEHUS PACCMOAHUL MeHcOy MOYKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCHONb308AMb YPAGHEHUSL (hucyp OJisl peuueHus 3a0ay;

®  NpUMEHAMb BEKMOpPbl U KOOPOUHAMbBL Ol PEUleHUs 2eoMempuyeckux 3aoad Ha
gblyUCAeHUE ONUH, Y2Tl08.

B noBceiHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  UCNONL308aMb NOHAMUSA BEKMOPO8 U KOOPOUHAmM Ol peuleHus 3a0ay no @Qusuxe,
eeoepaghuu u Opyeum yueOHvlM npeomeman.
Uctopua matemaTtuku

o Xapakmepu3zosams 8KAAO 8bI0AOWUXCA MAMeMamuKos 8 paszsumue mMamemamuKku U
UHbIX Hay4HbIX 0baacmeti;

e  [IOHUMaMb Posb MamMeMamuKu 8 passumuu Poccuu.
MeToabl MaTeMaTUKKU

e  [cnonb3ys  u3y4eHHble  Memoobl,  NpPo8oOUMb  O0O0KA3aMesibCmB0,  B8bIMOAHAMb
onposepxeHue;

o 8bIbUPAMb U3y4YeHHble MemoObl U UX KOMBUHayuUU 0414 peweHUa Mamemamu4yecKux 3a0ay;

®  UCM0ab308aMbL  MaMeMamu4eckue 3HAQHUA 044 ONucaHus 3aKoHomepHocmeli 6
oKpyxcaroueli delicmeumesnbHocMu U npou3sedeHusx UCKyccmaed;

®  fpumeHAMb npocmeliwiue nMpo2pammHbie cpedcmsa U 3/71eKmMPOHHO-KOMMYHUKAUUOHHbIe
cucmemel Npu peweHuU Mamemamuyeckux 3a0ay.
BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCA B /-9 Kjlaccax Jjisl YCIEITHOTO
MPOJOHKEHUS 00pa30BaHUs Ha YTIyOJIeHHOM YPOBHE
dNnemMeHTbl TEOPUU MHOXKECTB U MaTeMaTUUECKOW NOTUKKU

e CBOGOIHO ONEPHPOBATH  MOHATHAMI: MHOXECTBO, XapAKTEPHCTHKH MHOXKECTBA,
DJIEMEHT MHOJKECTBA, IIyCTOE, KOHEUYHOE U OECKOHEYHOE MHOMKECTBO, IIOAMHOXKECTBO,
NPUHAAIEKHOCTh, BKIIOUEHHE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3a/1aHUEe MHOYKECTBA;

®  3aJaBaTh MHOXECTBA Pa3HBIMH CIIOCO0AMU;

®  [IPOBEPATH BBINOJIHEHHE XapaKTEPUCTHUECKOIO CBOMCTBA MHOXKECTBA;

e CBOOOJHO oOmNEpUpPOBaTh IMOHATUSMHU: BbICKA3bIBAHWE, HCTHMHHOCTh M JIO)KHOCTh
BBICKA3bIBAHUS, CIIOKHBIE U NPOCThIE BbICKA3bIBaHUS, OTPUIIAHUE BBICKA3bIBAHUI; ICTUHHOCTb U
JIO)KHOCTb YTBEPXKJIEHUS M €ro OTpHUIaHMs, ONEpalud HaJ BbICKAa3bIBAHWAMH: M, WIH, HE;
YCIIOBHBIE BBICKA3bIBaHUS (MMILTUKALIUN);

® 31ech ¥ Janee — 3HATh ONpE/Ie/CHNE OHATHS, 3HATh H YMETh J0Ka3bIBATh CBOHCTBA (IIPH3HAKH, €CIIH OHH
€CTh) MOHATHS, XapaKTEePU30BaTh CBA3M C APYTMMH IOHATHSIMH, IPEJICTABISS OJHO IOHIATHE KaK YacTh LEIOCTHOTO
KOMIUIEKCa, HCIIOJIb30BATh HMOHSATHE M €ro CBOWCTBA NpPH INPOBEJICHHH PACCYKAEHHH, IO0Ka3aTeNbCTB, PELICHUH

3a7ad4.



®  CTPOUTH BHICKA3bIBAHUS C UCIIOJI30BAHUEM 3aKOHOB aJIreOpBI BHICKA3bIBAHHIA.
B noBceHEBHOM XXU3HU U NPU U3YYEHUU APYIUX NPEAMETOB:

®  CTPOUTH PACCYKIEHUS HA OCHOBE UCIIOJI30BAHMS ITPABUII JIOTUKU;

® UCNONb30BaTh MHOMKECTBA, ONEpalMM C MHOXECTBaMH, HUX TIpaduueckoe
IIPEJICTABICHUE NIl OIMCAHMS PEAIbHBIX MPOLIECCOB M SABICHUM, IIPU PELICHUM 3a1a4 IPYIHX
y4€OHBIX IIPEIMETOB.
Yucna

e  (CB00OOJHO ONEPUPOBATH MOHATHIMU: HATYpaJbHOE YKCIIO, MHOKECTBO HATYPaIbHBIX
Yyucen, MeJI0e€ YUCIIO, MHOXECTBO IIEBbIX YHCEN, OOBIKHOBEHHAs ApoOb, JecATHYHAs IpoOb,
CMEUIaHHOE YMCJI0, PAllMOHAIBHOE YUCII0, MHOKECTBO PALIMOHATIBHBIX YUCEN, UPPALMOHAIBHOE
YUCJI0, KOPEHb CTENEHU N, JCHCTBUTEIBLHOE YHCIO, MHOXECTBO JICHCTBUTEIBHBIX YHCEII,
reOMETpUYECKasi HMHTEPHpPETalusl HATypalbHBIX, IEJIbIX, PalUOHAIBHBIX, JACHCTBUTEIBHBIX
quCel;

® [OHUMATh W OOBICHATH PA3HUIy MEXKIYy TO3UIHOHHOW W HEMO3UIIMOHHON
CHCTEMaMU 3aIIMCH YHCEIT,

®  [EepPEeBOJUTH YKCIIA U3 OJHOU CUCTEMBI 3alUCH (CUCTEMBI CUHCIICHUS) B IPYTYIO;

® JI0OKa3bIBaTh M HCIOJb30BaTh MPHU3HAKU JAeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI U IPOU3BEICHUS YUCETT TIPH BBHIMOJIHEHUU BHIYUCICHUN U PEIICHUH 33724,

®  BBINOJHATh OKPYIJICHHE PAIMOHAIBHBIX M UPPALMOHAIBHBIX YHUCEN C 3aJaHHOMN
TOYHOCTBIO;

®  CpaBHUBATH JEHCTBUTEIBHBIC YHUCIIA PAa3HBIMH CIIOCO0AMU;

®  VYIOPSAOYMBATH YMCIIA, 3aIIMCAHHBIC B BUJEC OOBIKHOBEHHON M NIECATHUYHON apooH,
YHCJIa, 3alMCAaHHBIC C UCIIOJIb30BAHUEM apHU(PMETHUSCKOTO KBAIPATHOTO KOPHSI, KOPHEH CTEIIeHN
Oomple 2;

e Haxomuts HOJl m HOK uwncen pasHbIMH crnoco0aMu M HCIIOJIB30BaTh UX IPU
pelIeHny 3a/1ay;

® BBHINOJHATH  BBIYKMCICHUS W  NPEeoOpa3oBaHUs  BBIPAKCHUM,  COJEpIKAIIUX
NEHCTBUTENbHBIC YUCIIa, B TOM YHCIIE KOPHU HATYPaJIbHBIX CTEICHEH.
B noBceAHEBHOM KU3HU U NPU U3YYEHUM APYrMX NPeaMETOoB:

®  BBLINOJHATh U OOBACHATH PE3yJbTAaThl CPABHEHUS PE3YJbTAaTOB BBIUMCICHUH INPU
pELICHUH MPAKTUYECKUX 3a/1a4, B TOM YHCIEe MPUOJIMKEHHBIX BBIYMCICHUHN, HCIIONB3Ys pa3Hble
CIOoCOObI CpaBHEHUI;

®  3aluCHIBaTh, CpPaBHUBATh, OKPYIJISATh YHUCJIOBBIE JaHHBIE PEAJbHBIX BEIUYMH C
UCIOJIb30BAHUEM Pa3HbIX CUCTEM U3MEPEHUS;

° COCTaBJIATh U OLCHUBATL pa3HbIMU CII0Cco0aMH1 YHCIIOBBIE BBIPpAXKCHUS IMPU PCIICHHUN
MPAKTUYECKHX 3ajlay U 3a7a4 U3 JPYTUX y4eOHbIX MTPEIMETOB.
ToxAecTBeHHble Npeob6pa3oBaHus

e (CB000aHO ONEpUPOBATH MOHATUSAMH CTEIIEHHU C LIEIBIM U JPOOHBIM MOKa3aTeseM;

®  BBINOJHATH JIOKA3aTEIbCTBO CBOWCTB CTENEHH C LEJIBIMH M JIPOOHBIMU
MIOKa3aTeNsIMU;

® ONEpUpPOBATH MOHATUAMHU «OAHOUIEH», «MHOTOWIEH», «MHOIOWIEH C OJHOM
NEPEMEHHOI», «MHOTOWIEH C HECKOJbKHUMH IMEePEMEHHBIMUY», KO3((PUIMEHTHI MHOrOYIEeHa,
«CTaHJapTHAas 3alliCh MHOTOYJIEHA», CTENIEHb OJIHOYJIEHA U MHOTOYJIEHA;

e CBOOOJHO BIIAJIETh NMpUEMaMU NpeoOpa3oBaHUs LEIBIX U JAPOOHO-pallMOHATBHBIX
BBIPAKECHMUI;

®  BBLINOJHATH PAa3J0XKEHHE MHOTOWIEHOB Ha MHOMKHUTEJIHU Pa3HbIMH CIIOCO0aMU, C
MCIIOJIb30BaHNEM KOMOUHAIIUMHN pa3InYHbIX IPUEMOB;



e uCnonb30BaTh TeopeMmy Buera u Teopemy, oOpatHyio Teopeme Buera, ams momcka
KOpHEH KBaJIpaTHOTO TPEeX4IeHa U JUIs PeleHMs 3ajad, B TOM YHCIe 3a/ad ¢ IMapamMeTpaMy Ha
OCHOBE KBaJIpaTHOI'O TPEXWJIEHA;

®  BBINOJIHATH JIEJIEHUE MHOTOWIEHA HA MHOIOWIEH C OCTaTKOM;

®  J0Ka3bIBaTh CBOMCTBA KBaJpaTHBIX KOPHEH U KOpHEH cTeneHu N,

®  BBINOJHATH NPeoOPa30BaHUs BBIPAKEHHUH, COAEpKAIUX KBaJpaTHbIE KOPHU, KOPHU
CTEIeHHu N,

e CBOOOJHO ONEPUPOBATH TMOHATHAMHU «TOXIECTBO», «TOXKIECTBO HA MHOXKECTBEY,
«TOKIECTBEHHOE IPe0o0pa3oBaHUEY;

®  BBINOJIHATH pasnyHbIe npeoOpa3oBaHus BBIpa)KEHUH, coJiepKaluX

MO,Z[YJ'II/I.(JF)‘ = x*

B noBceAHEBHOM XXU3HU U NPU U3YYEHUU APYTUX NPEAMETOB:

®  BBINOJIHATH NPEOOPa3OBaHUS U JEHCTBUSA ¢ OYKBEHHBIMU BBIPAKECHHUSIMH, YHCIIOBBIC
KO3 PHUIIMEHTHI KOTOPBIX 3aIIMCAHBI B CTAHAAPTHOM BHJIE;

®  BBHINOJHATH NPEOOpPa3OBaHMs PALMOHAIBHBIX BBIPRKEHUH MNpH pelIeHHH 3a1ad
JPyruX y4yeOHBIX MPEJAMETOB;

®  BBINOJHATH MPOBEPKY MPaBAONOA00Us (U3NUECKUX W XUMHUYECKUX (opMyn Ha
OCHOBE CPaBHEHHMsI pa3MEPHOCTEN U BAJICHTHOCTEN.
YpaBHeHUA U HepaBeHCTBa

e (CBo0OOJHO OMNEpUPOBATH IMOHATHSMHU: YypaBHEHUE, HEPAaBEHCTBO, PaBHOCHIIbHBIE
YpaBHEHHUS M HEPAaBEHCTBA, YPAaBHEHME, SIBIISIIOIIECECS CIEACTBHEM JpPYroro YpaBHEHHS,
yYpaBHEHMsI, PABHOCUJIbHBIE HA MHOXECTBE, paBHOCUIIbHBIE TPe0Opa30BaHus ypaBHEHUM;

e pemath pa3Hble BHUAbBl YPAaBHEHUN W HEPABEHCTB M HMX CHUCTEM, B TOM YHCIE
HEKOTOpbIEC ypaBHEHUs 3 U 4 cTeneHel, ApoOHO-palliOHAIbHbIE U UPPALMOHAIBHEIC,

e 3HaTh TeopeMy Buera as ypaBHEHUH CTENIEHU BbIIIE BTOPOIA;

® [IOHUMAaThb CMBICI TE€OPEM O PAaBHOCHJIBHBIX M HEPaBHOCUJIBHBIX IPEOOpa30OBaHUSIX
YPaBHEHMH U YMETh UX OKa3bIBaTh;

e  BIAJETh Pa3HBIMU METOJAMM PELICHUS YPaBHEHUN, HEPABEHCTB U X CHCTEM, YMETh
BbIOMpAaTh METO/ pelIeHUs] U 00OCHOBBIBATH CBOI BHIOOD;

®  HCNOJB30BaTh METOJ MHTEPBAIOB JJIsl PEIIEHUS HEPaBEHCTB, B TOM YHCIE IPOOHO-
PAlMOHATIBHBIX U BKJIIOYAIONIUX B €051 MppaliOHAIbHbIE BRIPAXKECHUS,

e peuarh anreOpanyeckue ypaBHEHHUS M HEPABEHCTBA M MX CHCTEMBI C MapamMeTpamu
anreOpanyeckuM U rpapuuecKuM METOJaMu;

e  BIAJETh Pa3HbIMH METO/IaMHU J0Ka3aTeJIbCTBA HEPABEHCTB;

e  pemiarh ypaBHEHUS B LEJIbIX YHCIIAX;

e n300pa)kaTh MHOXKECTBA Ha IJIOCKOCTH, 33/JaBacMble YpaBHEHUSIMHU, HEPABEHCTBAMU
U UX CUCTEMaMH.

B noBceaHEBHOM XXU3HU U NPU U3YHEHUU APYTUX NPeAMETOB:

® COCTaBJIATh U pEIIATh ypAaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI IIPU PELICHUU 3a/1ay
JPYruX y4eOHBIX MPEAMETOB;

®  BBINOJHATH OIEHKY IPaBAONON00MSI pe3ylbTaToB, MOJIY4YaeMbIX IPU PELICHUU
pa3IMYHBIX ypaBHEHUH, HEPABEHCTB M HX CHUCTEM INpU PELICHWU 337ad JPYTUX Y4eOHBIX
MPEIMETOB;



® COCTaB/IATh U peELIaTh YPaBHEHUSA U HEPABECHCTBA C IapaMeTpaMu IIPU PEIICHUU
3a/1a4 APYTuX y9eOHBIX MPEIMETOB;

® COCTaB/IATh YpaBHEHHE, HEPABEHCTBO HIIM HUX CHUCTEMY, OIIMCBIBAIOIIHNE PEATIBHYIO
CUTYyaLIMIO WIH IIPUKIAIHYIO 3a[a4y, HHTEPIPETUPOBATH IOJIYUYEHHBIE PE3YIbTATHL.
DYHKUUN

e (CB00OAHO OMEpUPOBATh MOHATHAMM: 3aBUCUMOCTb, ()YHKIIMOHAJIbHAS 3aBUCUMOCTb,
3aBUCUMasl U He3aBUCHMas IepeMeHHble, QYHKIMs, COcoObl 3aaHus (PYHKLMH, apryMeHT U
3HaYeHue (yHKIHHU, O0JIACTh ONPEACICHUS U MHOXKECTBO 3HAUYEHUS (YHKUIWHU, HYIH (DYHKIUH,
IPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh ()YHKIMH, HauOojblllee M HaUMEHbIlee
3HAYEeHUS, YETHOCTH/HEYETHOCTh (YHKIMH, TMEPUOAUYHOCTh (QYHKUUH, Tpaduk (QyHKIHH,
BEPTUKaJIbHAsA, TOPU30HTAIbHAS, HAKIIOHHAS aCUMIITOTHI; Ipa(UK 3aBUCUMOCTH, HE SBJISAIOILEHCS
dyHkuumei,

e crpouth Tpaduku (QYHKIUN: JHUHEHWHOW, KBaApPATHYHOH, JPOOHO-THMHEHHOM,
CTETIEHHOMU MPH Pa3HBIX 3HAYCHHSIX MIOKA3aTeNs CTEIIEHU

>y = x|

®  HUcmonb30BaTh MpeoOpasoBaHust rpaduka QYHKUMH  _ ¢ () WIS HOCTPOCHHUS

Fpa(bI/IKOB (bYHKHI/Iﬁ y =af (kx+b)+c ;

®  AHANU3WPOBATH CBOICTBA (GYHKIMHU M BUJ rpaduKa B 3aBUCUMOCTH OT ITapaMeTpPOB;

L] CBO60,I[HO OIICPUPOBATH IIOHATUSIMU. II0CJICJOBATCIBHOCTD, OrpaHUYCHHAA
IMOCJICA0BATCIIPHOCTh, MOHOTOHHO BO3pacTaroias (Y6BIB8.IOH_[a${) IMOCIIEA0BATCIIbPHOCTD, IIPCACII
IIOCJICA0BATCIbPHOCTH, apI/I(bMeTI/I‘-IeCKaFI Imporpeccus, rCOMETPHUYICCKasA Imporpeccus,
XapaKTCPUCTUUCCKOC CBOMCTBO aqu)MCTquCKOﬁ (FGOMeTqueCKOﬁ) IIPOTpeCCHUU,

® HCIIOJIB30BaTh METOJI MAaTeMAaTHYECKOW WMHIYKIIMU I BbIBOJa  (opmy,
JO0Ka3aTeJIbCTBA PAaBCHCTB U HCPABCHCTB, PCHICHUA 3a1a4 Ha ACINMOCTD,

L] HCCJIICOOBATh IMOCICA0BATCIBHOCTH, 3aJaHHBIC PEKYPPEHTHO,

L] pemaTthb KOM6I/IHI/Ip0BaHHHe 3aJayu Ha apI/I(bMeTI/I‘leCKy}O U TCOMETPHUYCCKYIO
IIPOTPECCUH.

B I'IOBCEAHEBHOﬁ XU3HU U NPU U3y4eHUu Apyrux npegmeTtos:

®  KOHCTPYHPOBATh U MCCIENOBATh (DYHKIIMH, COOTBETCTBYIOIINE PEATHHBIM IPOIIECCaM
U SIBJICHUSIM, WHTEPIPETHPOBATH TOJIYYECHHBIE PE3YJIbTaThl B COOTBETCTBHHU CO CIEIU(PUKON
UCCIIEIyEMOTO MPOLIecca WM SBJICHHUS;

®  WCNOJNB30BaTh IrpaUKNU 3aBUCHUMOCTEH JJISI MCCIEOBAHUS PEATbHBIX IMPOIECCOB U
SIBIICHHI,

® KOHCTPYHPOBATh M HCCIIEAOBaTh (DYHKIMHU TPH PEIICHUU 337ad JIPYTrUX y4eOHBIX
NPEMETOB, WHTEPIPETUPOBATH IOJYyYCHHBIE PE3YyJIbTaThl B COOTBETCTBUU CO CIIEIU(UKON
y4eOHOTro npeMeTa.
CTaTUCTMKA U TEOPUA BEPOATHOCTEH

e (CB00OAHO ONEPUPOBATH MOHATUSAMU: CTOJIOUYATHIE U KPYT'OBBIE THAarpPaMMbl, TaOJINULIbI
JIAaHHBIX, CpeHee aprudMeTHYecKoe, MeIMaHa, HauooJbIllee U HAUMEHbIIIEe 3HAUYEHUS BHIOOPKH,
pa3max BBIOOPKH, TUCIIEPCHS U CTaHAAPTHOE OTKIOHEHUE, ClydaiHas U3MEHUYHBOCTD;

e  BbIOMpaTh Haubosee ynoO0HbIN crlocob npeacTapieHuss HHGOpPMallK, a/IeKBaTHBIN ee
CBOMCTBAM H IIEJISIM aHaJIN3a;

®  BBIYUCIATH YUCIIOBBIE XapaKTEPUCTUKU BBIOOPKHU;

e  CBOOOJHO ONEpPUPOBATh MOHATUAMU: (PaKTOpUAI YKCIIa, TEPECTAHOBKHU, COUETAHUS U
pa3MeleHus, TpeyronbHuk Ilackans;

e CBOOOJHO OMNEpPUPOBATh MOHATUSAMHU: CIYYalHBIH OMBIT, CIy4allHBIM BBIOOP,
WCIIBITAaHUE, DJJIEMEHTApHOE Ciy4dailHoe coObITHe (MCXO0X), KIACCHYECKOe OmpeeeHre
BEPOSITHOCTH CIYy4aHOTO COOBITHS, ONEpaluyd Haja CIy4alHbIMH COOBITUSIMH, OCHOBHBIE
KOMOHMHATOPHbIE (POPMYJIBL;



e CBOOOJHO ONEPHPOBATH MOHATUSAMH: CIYYalHBIA OIBIT, CIIy4alHBIA BBIOOD,
WCIIBITAaHUE, DJJIEMEHTApHOE CiydailHoe coObITHe (MCXO0J), KIACCHYECKOE OmpeneeHre
BEPOSTHOCTH CIYyYaHOTO COOBITHSA, ONEpaluy Haja CIy4alHbIMH COOBITHUSIMH, OCHOBHBIC
KOMOWHATOPHBIC (DOPMYJIBI;

e 3HaTb NPUMEPHl CIy4YalHBIX BEJIWYMH, M BBIUUCIATH HUX CTATUCTUYECKUE
XapaKTEpUCTUKU;

®  HCIIOJIb30BaTh (HOPMYIJIBI KOMOMHATOPUKH MIPH PEIICHUH KOMOMHATOPHBIX 33/1a4;

e pemarh 337aud HAa BBIUMCICHHE BEPOSTHOCTH B TOM YHCIE C HCIOJIb30BAHUEM
dbopmy.

B noBceAHEBHOI }KU3HU U NPU U3YHEHUU APYTUX NPESMETOB:

® NPEACTaBIATh HMH(POPMALMIO O peaJbHBIX IPOLECccax U SBICHUSIX CIIOCOOOM,
aJICKBaTHBIM €€ CBOMCTBAM U LIEJIM UCCIIEI0BAHUS;

® aHANU3UPOBaTb M CpPaBHUBATb CTATUCTUYECKHE XapaKTEPUCTHUKU BBIOOPOK,
IIOJIyYEHHBIX B IIPOLECCE PELICHMWS NPUKIAJHON 3aladd, WU3Yy4YCHHUs pEaJbHOTO SIBJICHUSA,
peLIeHHS 3aJa4i U3 IPYTUX YUeOHBIX TPEIMETOB,;

®  OLIEHUBATh BEPOSATHOCTh PEANIbHBIX COOBITUH U SBJICHUN B PA3JIMUHBIX CUTYALUIX.
TeKcToBble 33a4m

e PewaTh npocThie U CIOXKHBIE 3aJjaud, a TaKXKe 3aJla4d MOBBILICHHOW TPYJHOCTU U
BBIJIETISITh UX MAaTEMaTUYECKYIO0 OCHOBY;

®  DPacHo3HaBaTh Pa3HbIE BUIbI M TUIIBI 337a4;

®  UCINOJB30BaTh pPa3Hble KpaTKUE 3allUCU KAaK MOJIEJIN TEKCTOB CJIIOXKHBIX 33734 U 3a]a4
HOBBIIIEHHON CIIOXHOCTH JJISi IOCTPOEHUS] MOMCKOBOM CXEMbl M pELIeHMs 33ahad, BbIOUpPATh
ONTUMAJIBHYIO JUISl pACCMAaTPUBAEMOI B 33/1au€ CUTYalluu MOJIENb TEKCTA 3a]1auH;

®  pa3nMyaTh MOJENb TEKCTa U MOJENb pEIleHHs 33aJa4dd, KOHCTPYHPOBaTh K OJIHOU
MO/IEJIN PELICHUs CJIOKHBIX 3a/1a4 pa3Hble MOJEIHN TEKCTa 3a/1auH;

e 3HaTh U NPUMEHSTH TPH CcrIoco0a MOKUCKa pelIeHUs 3a/1a4 (0T TpeOOBaHUS K YCIOBUIO
U OT yCJIOBUS K TpeOOBaHMI0, KOMOMHUPOBAHHBIH );

®  MOJEIUPOBATh PACCYKJICHMS MTPU MOUCKE PEIISHHUS 33/1a4 ¢ IOMOIIBIO Ipad-CXeMBbI;

®  BBIJCIATH ATAlbl PEUICHUS 33/1a4U U COIepKaHHUE Ka)KJJ0To dTarna;

e yMeTh BBIOMpAaTh ONTUMAIbHBIA METOJ pELIEeHUs 3aJadyd M OCO3HaBaThb BHIOOP
METOJla, paccMaTpUBaTh pa3jMYHbIE METObl, HAXOJWUTH pa3Hble pELIEHUS 3aladyd, eclu
BO3MOKHO;

®  aHAJIM3UPOBATH 3aTPYAHEHMS NPU PELICHUHU 3a]1aY;

e  BBINOJHATH pa3jMyYHbIe MpPeoOpa3oBaHUs MPEAJOKEHHOW 3a7auu, KOHCTPYHPOBATh
HOBBIE 33J1a41 U3 JaHHOW, B TOM YHCJIE OOpaTHBIE;

®  HHTEPHPETUPOBAaTh BBIYMCIUTEIBHBIE pPE3ylabTaTbl B  3aJade, HCCIEN0BATh
IIOJIyYEHHOE PEILIEHUE 3aa4u;

® U3MEHATh YCJIOBUE 3aJay (KOJIMYECTBEHHbIE WJIM KadeCTBEHHBIC JIaHHBIE),
UCCIIeIOBaTh N3MEHEHHOE NPe0Opa30BaHHOE;

®  aHaJIM3UPOBATH BCEBO3MOXKHBIE CUTYAI[MH B3aMHOT'O PaCOJIOKEHHUS JBYX O0BEKTOB
U U3MEHEHHE UX XapaKTepPUCTUK NPU COBMECTHOM JABMXKEHHUU (CKOPOCTb, BPEMS, PACCTOSHUE)
IpU pelIeHUM 3ajjay Ha JIBUKEHUE JIBYX OOBEKTOB KaK B OJTHOM, TaK M B NPOTHUBOIOJIOKHBIX
HaIpPaBJIEHUSAX, KOHCTPYUPOBATh HOBBIE CUTYyallMd Ha OCHOBE M3MEHEHHUS YCIOBUH 3ajaud MpHu
JBUKEHHHU T10 PEKE;

®  HccleloBaTh BCEBO3MOXKHBIE CUTYAllUU MIPU PEIIEHUH 3a/1a4 Ha JBU)KEHHE IO peKe,
paccMaTpuBaTh pa3HblE CUCTEMbI OTCUETA;

e  pemiath pa3HOOOpPA3HbIE 33J]aUU «HA YACTHY;

e pemath U 00OCHOBBIBATH CBOE PELICHUE 33]a4 (BBIACIATH MATEMAaTHUECKYIO OCHOBY)
Ha HaXO0XJIeHHE YaCTH YMCJIa M YKCIIa 110 €ro YacTH Ha OCHOBE KOHKPETHOT'O CMBICIIA APOOH;



e OOBSCHATH MICHTUYHOCTH 33]1a4 Pa3HBIX THUIIOB, CBS3BIBAIONIMX TPU BEIUYMHBI (Ha
paboTy, Ha MOKYNKH, Ha JIB)KEHHUE), BBIACNATH 3TU BEJIUYMHBI U OTHOILIEHHUS MEXAY HUMH,
MIPUMEHSTh UX IIPU PEIICHUU 3a]1a4, KOHCTPYHUPOBATh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THUIIOB;

®  BJAJETh OCHOBHBIMU METOJAMM PELICHUA 33/1a4 Ha CMECH, CIUIaBbl, KOHIICHTPALIMH,
MCIOJIb30BaTh UX B HOBBIX CUTYAIIMIX 10 OTHOIIEHHUIO K U3YUYEHHBIM B IIpoliecce 00yueHus;

e  pewaTtb 334a4YM Ha MPOLEHTbI, B TOM YWUCNE, C/OMXHble MPOLEHTbI C O0BOCHOBAHMEM,
MCMONb3YA pa3Hble cnocobbl;

e  pemiarth JOTUYECKUE 33a]]a4d Pa3HBIMU CIIOCOOAMH, B TOM YHKCIIE, C IBYMs OJIOKaMH U
¢ TpeMsi OJIOKaMU JIaHHBIX ¢ TOMOIIbIO TaOJIHII,

e pemarh 3aJa4yd [0 KOMOMHATOPUKE M TEOPUU BEPOSITHOCTEM Ha OCHOBE
MCIIOJIb30BAaHUS U3YYEHHBIX METOJIOB M1 OOOCHOBBIBATH PEIICHUE;

®  pelIaTh HECJOXKHBIE 33/1a4U 110 MATEMAaTHYECKOM CTATHUCTHKE;

® OBJAJETh OCHOBHBIMH METOJAMU PEHICHMS CIOXKETHBIX 3ajad: apu(pMeTHuyecKui,
anredpandeckuii, nepebop BapuaHTOB, FT€OMETpUYECKUil, rpaduyecKuii, IPUMEHATh UX B HOBBIX
110 CPAaBHEHUIO C U3YYEHHBIMU CUTYAILUSX.

B noBceAHEBHOI KU3HU U NPU U3YYEHUU APYIUX NPEAMETOB:

® KOHCTPYUpOBAaTb HOBBIC Ul JaHHOM 3aJayd 3aJayHble CUTyallMd C Y4E€TOM
pealbHBIX XapaKTEPUCTUK, B YACTHOCTHU, IIPU PELICHUU 3a1ad HA KOHLEHTPALUH, YYUTHIBATH
IUIOTHOCTh BELIECTBA; pellaTh U KOHCTPYHMPOBATh 3a7a4d HAa OCHOBE PACCMOTPEHMS peallbHBIX
CUTYallUii, B KOTOPBIX HE TPeOyeTCs TOUHbII BHIYUCIUTENbHBIN Pe3ynbTaT;

e  pelaTh 33/1a4M Ha ABMIKEHUE 110 PEKE, paCCMaTpUBas pa3Hble CUCTEMBI OTCUETA;

e KOHCTPYUpOBaTh  3aJ@ayHble  CHUTyalluu,  NpUONMKEHHbIE K  pealibHOMN
JIEHCTBUTEIILHOCTH.
FreomeTpuueckune dpurypol

e (CBo0OOAHO oOMEpUPOBATH ICOMETPUUECKUMU IOHATUSMU IpPU pELICHUU 3anad U
IIPOBEJICHUN MAaTEMaTUUYECKUX PACCYKICHUM;

®  CaMOCTOSITENIbHO (POPMYJIMPOBATh OIPENIEIEHUS] TEOMETPUUYECKUX (PUTYD, BBIABUTaTh
TUIIOTE3bl O HOBBIX CBOMCTBaX M IpPH3HAKaX IeOMETpPUYECKHX (UTyp M OOOCHOBBIBATH WIIU
OnpoBepraTh MX, 0000IIaTh WM KOHKPETU3HPOBATh PE3YylbTAaThl Ha HOBBIE KJACChl (uryp,
IPOBOJUTH B HECIIOKHBIX CIYYasX KIacCUPHUKAIMIO GUTYp MO pa3IuYHBIM OCHOBAHHSM;

®  HCCIIEIOBATh YEePTEKHU, BKJIFOYAst KOMOMHAIUU ¢uryp, W3BJIEKATH,
MHTEPIPETUPOBATH U NIPE0OPa30BbIBaTh NHPOPMAIUIO, IPECTABICHHYIO HA YePTEkKaX;

e pemarh 33Ja4d I€OMETPUYECKOIO COJEp’KaHUs, B TOM YHUCIIE B CUTyalHUsAX, KOrja
QITOPUTM pEIIEHUS HEe CJelyeT SIBHO M3 YCIOBHSA, BBIIOJIHATH HEOOXOOUMBIE Ui pEIICHUs
3a/la4il JIONOJIHUTENbHBIE TOCTPOEHUS, HCCIEN0BaTh BO3MOJKHOCTh IPHUMEHEHHUS TEOpeM U
bopmyn Ui peleHus 3aay;

e  (opmynHpoBaTh U JOKA3bIBaTh FTEOMETPUUECKHE YTBEPKICHHUSI.

B noBceiHEBHOW KU3HM U NPU N3yYEHUU APYTUX NPEeAMETOB:

®  COCTaBIIATh C MCIOJIb30BAHWEM CBOWCTB T'€OMETPHUYECKUX (PUTYp MaTemMaTHUYECKHe
MOJENN JJI pELIeHUs 3a7ad MPAaKTUYECKOrO XapakTepa M 3aJady U3 CMEXHBIX TUCIIHUILINH,
HCCIIEN0BATH ITOJYYEHHBIE MOJAEIIN U MHTEPIIPETUPOBATE PE3YJIbTAT.
OTHoweHuA

e BiageTs NOHATHEM OTHOLIEHUS KaK METAIIPEIMETHBIM;

e  CcBOOOJHO ONEPUPOBATHh MOHATHAMM: PaBEHCTBO (pUTYp, paBHBIE (PUTYPBHI, PABEHCTBO
TPEYrOJIbHUKOB, NapajuIeIbHOCTh MPSAMBIX, NEPIEHIUKYISAPHOCTh MPSMBIX, YIJIBl MEXAY
OpSIMBIMHU, TEPHNEHANKYIAp, HAKIOHHAs, MPOEKIus, mnogodue ¢uryp, nomoOHbe (GUTYpHI,
0JJ0OHBIE TPEYTOJIbHUKH;

®  HCIIOJIb30BATh CBOICTBA MOAOOUS 1 paBEHCTBA (PUTYp MPH PEIICHUH 3a/1a4.



B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPeJIMETOB:

® UCNONb30BaTh OTHOUIEHUS JJsl TNOCTPOEHUS M HCCIEIO0BaHMS MaTeMaTHYECKUX
MoJieneil 00bEeKTOB peabHON KU3HH.
U3mepeHus 1 BbluUCNEHUA

e (CB00OOMHO OMEpPUPOBATh MOHATHIMHU JIJIMHA, IJIONIAh, 00BEM, BEIMYMHA yIia Kak
BEJIMYMHAMH, UCIIOJIb30BaTh PaBHOBEIMKOCTh U PABHOCOCTABICHHOCTh MPU PEIICHUH 3a/1a4 Ha
BBIUMCJICHHUE, CAMOCTOSTEIILHO MOTYYaTh U UCIOJIB30BaTh (DOPMYIIBI JJIsI BBIYUCIICHUH TUTOIIA e
u 00beMOB (huUryp, CBOOOIHO ONEpUPOBATH IMIMPOKUM HAOOpPOM (HOpMYJ Ha BBIYHMCICHUE TPHU
pEIIeHUH CIOXHBIX 33a7a4, B TOM YHCIIE U 33/1a4 Ha BBIYMCIICHHE B KOMOUHAIIUSAX OKPYXHOCTH U
TPEYroJIbHUKA, OKPY)KHOCTH U YETHIPEXYTOJIbHUKA, a TAKXKE C IPUMEHEHUEM TPUTOHOMETPHU;

®  CaMOCTOSITENBHO ()OPMYJIUPOBATH TUIIOTE3HI M POBEPSATH UX JJOCTOBEPHOCTD.

B noBceHEBHOM KU3HM 1 PN U3YYEHUU APYrUX NPEeAMETOB:

e CcBOOOJHO omepupoBaTh (OpPMYIaMU MPH PEUICHWH 3aJad B APYrHUX Y4eOHBIX
npeaMeTax U MpH MPOBEICHUU HEOOXOMMBIX BRIYHCICHUHN B PEATbHOMN KU3HH.
reOMETqueCKMe nocTpoeHunA

e OmnepupoBaTbh IOHATHEM HabOpa 3JIEMEHTOB, OIPEICIAIOUINX I'€OMETPUUYECKYIO
burypy,

®  BiageTh HAOOPOM METOJIOB IMOCTPOSHHH TUPKYIIEM U TMHEUKOMH;

®  [IPOBOJUTH AHAIMU3 U PEAIM30BBIBATH ATAIBI PEIICHUS 3a7]a4 HA IIOCTPOCHHUE.
B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEJIMETOB:

®  BBINOJHATH IOCTPOCHHUS HA MECTHOCTH;

®  OLECHUBATh pa3MEphl peaIbHbIX 00BEKTOB OKPYKAIOILIEr0 MUPA.
MNpeo6pasoBaHusa

e OmnepupoBarh JBIWKCHHSAMH W TPEOOPA30BAHMSIMU KAk  MeETalpeIMETHBIMH
HOHSTUSIMY;

®  ONEpUPOBATH MOHATUEM JIBUKEHHUS U IpeoOpa3oBaHUs MOA00Ms JUlsi 0OOCHOBaHUIA,
CBOOOJIHO BJIAJETh MPHUEMaMM MOCTPOEHHsI (UTYp C MOMOUIbIO JIBUKEHUH M IpeoOpa3oBaHUs
no100usl, a TaKke KOMOMHAIMAME JIBUYKEHUH, TBHKEHHUI U TpeoOpa3oBaHuii;

® UCNONb30BaTh CBOMCTBAa [JBM)KEHUH W MpeoOpa3oBaHUN Ui  MPOBEICHMS
000CHOBaHHUS U J1I0Ka3aTeIbCTBA YTBEP)KICHUH B TEOMETPHUHU U IPYTUX YUEOHBIX IIPEeIMeETax;

®  [I0JIb30BAaThCs CBOMCTBAMU JIBH)KEHUH M MpeoOpa3oBaHUi TP pEICHUH 3a1ad.
B noBceHeBHOM KU3HM M TIPH M3YYCHHHU APYTUX NPEIMETOB:

® [IPUMEHSTh CBOMCTBA JBWKEHUN W TNPUMEHATh MOJ00ME JUIsl IMOCTPOCHUH U
BBIYMCIICHHUM.
BeKTOpbl M KOOPANHATBI Ha NJIOCKOCTU

e (CBoOomHO omepupoBaTh TMOHATHSAMHU BEKTOp, CyMMa, pPAa3HOCTb BEKTOPOB,
IIPOU3BEJICHUE BEKTOPAa HA YHUCIO, CKaJIPHOE IIPOM3BEICHHE BEKTOPOB, KOOPAWHATHI HA
IIJIOCKOCTH, KOOPAWHATBI BEKTOPA;

®  BJAJCTh BEKTOPHBIM U KOOPAMHATHBIM METOJOM Ha IUIOCKOCTH Ul PELIECHUs 3a1ad
Ha BBIYKCIICHUE U J0KA3aTeIIbCTBA;

®  BBINOJHATH C IOMOIIBID BEKTOPOB M KOOPJAMHAT JOKA3aTEIbCTBO H3BECTHBIX €My
reoMeTpuueckux (hakToB (CBOICTBa CpEeJHUX JIMHUHN, TEOPEM O 3aMeYaTeIbHbIX TOYKAX U T.I.) U
NOJIy4aTh HOBbIE CBOMCTBA N3BECTHBIX (UTYD;

®  HCIIOJIb30BATh YPaBHEHMs GUTYp JUJIS PELLIEHUS 3a]1a4 U CAMOCTOSITEIIbHO COCTaBIISITh
YpaBHEHHUS OT/IEIbHBIX IJIOCKUX (QUTYD.

B nosceqHeBHOM KU3HHU U NIPU U3YYEHUH IPYTHX NPEeIMETOB:



o HCIIOJIb30BATh TMOHATUA BCKTOPOB M KOOPAWHAT IJId PCHICHUA 3aldad IIo (1)I/IBI/IKC,
reorpaduu U JPYTUM y4eOHBIM MPEIMETaM.
HUcTopusi MaTeMaTHKH

e [loHMmMaTh MaTeMaTUKy KaK CTPOrO OPTaHM30BAaHHYIO CHCTEMY HAay4YHBIX 3HAHUH, B
YAaCTHOCTH BJAJETh TPEICTABICHUSIMH OO0 aKCHOMAaTHYECKOM IIOCTPOSHUU TEOMETPUHU H
MEPBUYHBIMU MPEJICTABIICHUSIMH O HEEBKJIMIOBBIX T€OMETPHUSIX;

® paccMarpuBaTh MaTE€MaTHKy B KOHTEKCTE HCTOPHUU pa3BUTHUSA LHUBWIM3AIUU U
HCTOPUM PA3BUTHUS HAYKH, TOHUMATh POJIb MaTEMATUKH B pa3Butuu Poccuu.

MeTogbl MaTeMaTUKK

L4 BJ'Ia,I[eTB SHAaHUSAMHU O PpPa3IMYHBIX MECTOoAax 00OCHOBaHHS U OITPOBEPIKCHUA
MaTEMaTHYCCKUX YTBep)K,I[eHI/Iﬁ " CaMOCTOATCIIBHO ITPUMCEHSATD UX;

L4 BJIAACTb HABBIKAMH aHAJIM3a YCJIOBHUA 3aJadd W OINPCACICHHUA MNOAXOAAIINX IJid
peliCHus 3a4a4 U3YUCHHBIX MCTOJ0B HJIU UX KOM6I/IHaI_[I/II71;

L4 XapaKTEpHU30BaTh IIPONU3BCACHUSA HCKYCCTBa C YU4ETOM MaTEeMaTU4YCCKUX
3aKOHOMCpHOCTeﬁ B Ipupoac, HUCIIOJIB30BAaTh MAaTEMATUYCCKUC 3aKOHOMCPHOCTH B
CaMOCTOATCIIBHOM TBOPYCCTBEC

Copepxanue y4e0HOro nmpeaMera

APUOMETUKA
HaTypaanble yucna. JecATndyHaa cuctema M cumcneHna. PumcKaa Hymepauma.
ApMd)METM‘-IECKVIe ,CI,EVICTBVIH Ha4 HaTypa/ibHbIMKN YNC/IaMM. CreneHbC HATypa/ZibHbIM NOKa3aTesieM.

JenmocTtb HaTypanbHbIX Yncen. MNMpusHaku geammoctu Ha 2, 3, 5, 9, 10. MpocTble 1 cocTaBHble
yncna. PasnoreHne HaTypasibHOrO YyMc/ia Ha MPOCTble MHOXKUTenU. Hanbonblumn obwuii genutens u
HanmeHbluee obuiee KpaTHoe. [leneHne C OCTaTKOM.

Jpoou. OObikHOBeHHass JpoOb. OcHOBHOe cBOWCTBO Jpodu. CpaBHeHHE APOOEi.
Apudmerndeckre AEUCTBUS C OOBIKHOBEHHBIMM JApoOsMu. HaxokneHue yacTu OT LEIoro u
LIEJIOTO TI0 €r0 YacTH.

Hecsatuunas npo6b. CpaBHEHHME NECATUYHBIX JpoOeil. Apudmernyeckue AEUCTBUS C
necaTUYHbIMU ApoOsimu. IlpencraBinenue necsiTUUHON ApoOM B BUAE OOBIKHOBEHHOM ApoOH U
OOBIKHOBEHHOU B BUJIE IECATUYHOM.

PanmnonanbHbie yncaa. Llensle yncna: mojioKUTEIbHbIE,0TPULIATENBHBIE U HYJIb. MOy
(abcomroTHas BenumunHa) yncia. CpaBHEHHE pallMOHATIBHBIX YKucesl. ApudmMeTrndeckue IeiCTBU
C pallMOHAJIBHBIMY unciaMu. CTEneHb C LEIbIM TOKa3aTENEM.

UucnoBble BbIpaKEHUS, MOPAJOK ACUCTBUM B HHUX, HCIOJb30BaHHUE CKOOOK. 3aKOHBI
apru(pMeTHUECKUX JeHCTBUIL: TepeMeCTUTEIbHBIN, COUETATENbHbIN, pacpeaeTuTeIbHbIN.

JeiictBuTenbHBbIEe 4Hncaa. KBagpaTHeli KOpeHb M3 uHcia. KOpeHb TpeTbeil CTENEHH.
Ilonamue o KopHe n-oti cmenexu u3 wucna®. Haxoxenne NpUOJIMKEHHOTO 3HAYCHHSI KOPHS C
MOMOIIbIO KaJbKYJATOPA. 3allUCh KOPHEN C IOMOILBIO CTENIEHU C TPOOHBIM [TOKA3aTEIEM.

[Tonsatue 00 wuppanMoHaIbHOM uucie. MppanuoHaibHOCTh uHcha. JlecATHUHBIE
NpUOIMKEHUS UPPALIMOHATBHBIX YHCEIL.

JlelicTBuTenpHble  YHMclIa Kak  OECKOHEYHblEe  JAecATHYHble Jpobu. CpaBHeHHE
JIEHCTBUTENBHBIX YNCE, apupmemuyeckue 0elucmeus Hao HUMU.

Otanel pa3BUTHA IIPEICTABICHUS O YUCIIE.

TexcroBble 3axaun. PerieHne TEKCTOBBIX 33/1a4 apU(METHIECKIM CTIOCOOOM.

KprI/IBOM B TCKCTC BbLIJCJIICH MaT€pual, KOTOprl‘/'I NOJICKUT U3YYEHUIO, HO HE BKIIIOYACTCA B TpeGOBaHI/Iﬂ K YpPOBHIO
IMOATOTOBKHU BBIITYCKHUKOB.



HN3mepenusi, npudnKeHus, oneHkH. ENUHUIBI U3MEpEeHUs AIUHBI, TI0MAad, 00beMa,
MaccChl, BpeMEHH, CKOPOCTU. PazMepsl 00bEKTOB OKPYIKAIOIIETO MHUPa (OT JIEMEHTAPHBIX YaCTHII
1o BeenenHoit), [UTENTbHOCTH TPOLIECCOB B OKPYKAIOIIIEM MUDE.

[IpencraBnenne 3aBUCUMOCTHA MEK/y BEJIMYMHAMHU B BUAC (OPMYIL.

[IpouenTtsl. HaxoxaeHre npoueHTa OT BEJTUYUHBI, BEJIMYUHBI 110 €€ MPOLICHTY.

OTHollIEHWE, BbIpake€HHWE OTHOUIEHUS B npoueHrtax. [Iponopuus. IlponopuuonansHas u
00paTHO MPOMOPIHOHATBHAS 3aBUCUMOCTH.

Okpyraenue uyucen. IIpukuaka M OLEHKAa pe3ylabTaTOB BbIYMCICHUN. Beigenenue
MHOKHTEIIS — CTCIICHU JACCATH B 3aIIMCH YHCIIA.

AJITEBPA

Auredpanyeckue BbIpa:keHUsl. bykBeHHbIE BbIpaXeHUs! (BBIPRKECHUS C NMEPEMEHHBIMH).
UucnoBoe 3HaYeHHE OYKBEHHOT'O BhIpakeHUs. JlOMycTHUMbIE 3HAUCHUS TICPEMEHHBIX, BXOISIIUX
B anreOpanyeckue BblpaxkeHUs. [loncTaHoBKa BBIpaKEHMI BMECTO MEpEeMEHHBbIX. PaBeHCTBO
OYKBEHHBIX BhIpaskeHUH. TOXIEeCTBO, TOKA3aTENbCTBO TOXKIACCTB. [IpeoOpasoBanust BRIpaKEHUH.

CpolicTBa cTeneHed ¢ MenbiM mokazareneM. MuorousneHbl. Cll0oK€HHE, BbIYMTAHHUE,
YMHOXXEHHE MHOTO4YWICHOB. DOPMYIIbl COKPAIIEHHOTO0 YMHOXKEHHUS: KBaJpaT CyMMbl M KBaApat
pasHOCTH, KYO cymmbl U KyO pasnocmu. PopMyna pa3HOCTH KBaJIpaToB, gopmyna cymmsl KyOo8
u pazHocmu kyboe. PaznoxkeHue MHOroujeHa Ha MHOXUTENH. KBaapaTHBI TpexXuseH.
Buvioenenue nonnoco xeaopama 6 keaopamnom mpexunene. Teopema Buera. PaszmoxeHue
KBaJpaTHOI'O0 TPEXWICHAa Ha JIMHEHHBIE MHOXUTEIUM. MHOrO4YJeHbl C OJHOW IEPEMEHHOM.
Crenens MHOrowieHa. Kopenr MHOTrO4IeHa.

Anrebpanueckas 1poodb. Cokparienue apooeii. JlelicTBus ¢ anredpandecKuMu IpoosMu.

PanmonaneHbie BeIpakeHHs] U UX MpeoOpa3oBanus. CBOIMCTBa KBaJpaTHBIX KOPHEW M UX
MIPUMEHEHUE B BHIYUCIICHUSX.

YpaBHeHHS] M HepaBeHCTBA. YpaBHEHUE C OJHOM nepemeHHOW. KopeHb ypaBHEHWs.
Jluneitnoe ypaBHeHue. KBampatHoe ypaBHeHue: (opMmyna KOpHEH KBaJpaTHOTO YpPaBHEHHS.
Pemienne panuoHanbHBIX ypaBHeHUM. [IpuMepbl penieHuss ypaBHEHHH BBICIIMX CTEIICHEH;
METO/Ibl 3AMEHBI IEPEMEHHOM, PA3JIOKEHUS HA MHOKHUTEIH.

VYpaBHEHHE C JBYMs IIEPEMEHHBIMH; DCEIICHHE YPAaBHEHUA C JBYMS IIEPEMEHHBIMM.
Cucrema ypaBHeHUH; pemeHue cucrembl. CucremMa ABYX JIMHEWHBIX YPaBHEHMH C JBYMs
NEPEMEHHBIMM; pELIEHHE IOJICTAHOBKOM M aireOpanvyeckuM CIIOKEHHEM. YpaBHEHHE C
HECKOJIbKUMH TepeMeHHbIMU. [IpuMmepbl pelieHusl HEeIMHEWHBIX CUCTeM. [lpumepwl peuwienus
VPaGHeHUl 6 YeavlX YUCIax.

HepaBenctBo ¢ ogHOM nepemeHHoM. PemeHne HepaBeHCTBa. JIMHEMHbBIE HEpaBEHCTBA C
OJIHOI mepeMeHHON M ux cucrteMbl. KBagpaTtHble HepaBeHCTBA. [Ipumepwi peutenuss OpooOHO-
JIUHEIHbIX HEePABEHCME.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. JJoKaszamenbcmeo uuciogulx u ancebpaudeckux
HepaseHcms.

[lepexoq oT croBecHOM (OPMYIUPOBKH COOTHOIICHWNH MEXKIY BEJIWYHHAMU K
anreOpanyeckou.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CIIocoOoOM.

Yuciaosble nocjeaoBareqbHocTU. [loHsATHE mocnenoBaTenbHOCTH. Apudmernyeckas u
reomeTrpuueckas nporpeccuu. @opmynbsl o0Iero uieHa apuMeTHUECKO W TeoOMeTpUUYECcKOoM
IPOrpeccuii, CyMMBbl IMEPBbIX HECKOJBKMX WIEHOB apu(MeTHYecKol U TreoMeTpHYecKoi
IIPOTPECCUM.

CI10XHBI€ MTPOLICHTBHI.

Yucnosbie ¢pynkuuu. [lonsrtue dpynkuuu. O6nacts onpenenenus QyHkuuu. CrocoObl
3aganus QyHkiuu. ['papuk ¢yHKuMM, Bo3pacTaHue M yObIBaHHE (DYyHKIMM, HauOoJblIee |
HaVMEHbIIee 3HA4YeHUS (QYHKIUH, HYIH (YHKIHH, TPOMEXYTKH 3HAKOIOCTOSHCTBA. UTeHune
rpaduKoB QYHKIUH.

OyHKIIMY, ONKCHIBAIOIINE TPSIMYIO M OOpPaTHYIO MPONOPIMOHAIBHYIO 3aBHCUMOCTH, HX



rpa¢puku. JluHeiHas ¢yHKuMA, ee TrpaduK, TEOMETPUUYECKUH CMBICH KO3 (HUIHEHTOB.
I'unepOomna. Kpanpatnunas gyskius, ee rpaduk, mapadona. KoopauHaTel BepImHbl TapadoIibl,
ocb cuMMmeTpun. Cmenennvie QYHKYUU ¢ HAMypaibHbiM noxkazamenem, ux epaguxu. I'paduxu
(GyHKUUH: KOpEeHb KBaJpaTHbIM, KOpeHb KyOudeckuif, Monynb. Mcmonb3oBanue rpadukos
(byHKUMH 1715 pelieHus] ypaBHEHHH U CHCTEM.

[Tpumepsl rpaduuecKkux 3aBUCUMOCTEH, OTpa)KaloIIMX peajibHble MPOLECChl: KojebaHue,
NOKa3aTeIbHbIN pocT. Yucnosvie hynkyuu, onucviéaroujue 3mu npoyeccyi.

Iapannenvnolii nepenoc 2paguxos 8001ab oceli KOOPOUHAm U CUMMEMPUs OMHOCUMENbHO
ocell.

Koopaunartel. 1300paxxeHne uucen ouykamMM KOOpPAMHATHOM IpsMOM. I'eomerpuueckuii
CMBICI MOLYJI 4ncia. YUCIoBbIe IPOMEKYTKHU: UHTEPBAJL, OTPE3OK, JIyd. Popmyna paccmosrus
MedHcOy MmoUKaAMU KOOPOUHAMHOU NPAMOU.

JlexkapToBbl KOOpAMHATBI Ha IUIOCKOCTH; KOOPAMHATHI TOYKH. KoopamHaTsl cepenuHbI
orpe3ka. DopMmyna pacCTOSHHUS MEXAY JABYMsS TOUYKAaMH IUIOCKOCTH. YPaBHEHUE IPSMOM,
yrI10BO# K03(uLmeHT npsMoi, ycloBHe NapajljIeIbHOCTH IPSIMbIX. Y PaBHEHHE OKPYKHOCTH C
LIEHTPOM B Hauyaje KOOPJAUHAT U 6 110001 3a0aHHOU MOoUKe.

I'padguueckas uHTepHperanuss ypaBHEHHH C JABYMS IIEpEMEHHBIMM M MX CHCTEM,
HEPABEHCTB C JABYMs [IEPEMEHHBIMU U UX CHCTEM.

I'EOMETPUA

HayanbHble IOHATHSA U TEOPEMbI F€OMETPHH

BO3HUKHOBEHNE T€OMETPUN U3 IPAKTHUKHU.

['eomeTpuyeckue GUrypsl U Teaa. PaBeHCTBO B TEOMETPHH.

Touka, npsiMast ¥ IIIOCKOCTb.

[TonsATHE O FEOMETPUYECKOM MECTE TOYEK.

Paccrognue. Otpe3ok, iay4d. JIomaHas.

VYron. Ilpsmoit yron. Octpele U Tymnble yribl. BepTUKanbHblE UM CMEXKHbBIE YIJIBL.
buccekrpuca yria u ee cBOMCTBa.

[TapayuenpHble U nepecekaromuecs npsaMele. [lepnenaukynsapHoCcTs npsMbIX. TeopeMsl 0
NapaJUIEIbHOCTH U NEPIEHANKYIIPHOCTH NpAMBIX. CBOMCTBO CEPEAMHHOIO NMEPIEHIUKYIApa K
oTpe3Ky. [leprnieHIuKysp 1 HAaKIIOHHAsS K PSMOM.

MHOrOyronbHUKH.

OKpy’>KHOCTb U KpYT.

Harnsiiaele mpejicTaBieHHs O TPOCTPAHCTBEHHBIX Tenax: KyOe, NapajuieNenumnese,
npusMme, nupamue, mape, chepe, konyce, nuiauHape. [Ipumepst ceuenuii. [Ipumeps! pa3BepTok.

TpeyronbHuk. IIpsMoyrojbHble, OCTPOYTOJIBHBIE W TYNOYIOJbHBIE TPEYTOJbHUKH.
Beicota, MenuaHa, OuUCCEKTpuca, CpeAHsAs JIMHUS TpeyrojibHUKa. PaBHOOeApeHHblE U
PaBHOCTOPOHHUE TPEYTOJbHUKH; CBONCTBA U MPU3HAKU PaBHOOEAPEHHOTO TPEYrOJIbHUKA.

ITpusHaku paBeHcTBa TpeyroiapHUKOB. HepaBeHcTBO TpeyrosnbHuka. Cymma  yrios
TpeyrojbHUKa. BHeNIHNe yribl TpeyrojabHUKa. 3aBUCUMOCTh MEK/y BETUUMHAM CTOPOH U YIJIOB
TPEYroJIbHUKA.

Teopema ®aneca. [logobue TpeyroabHUKOB; K03 puient noaodus. [lpuznaku nonodus
TPEYrOJIbHUKOB.

Teopema [ludaropa. I[lpu3zHaku paBeHCTBa NPSIMOYTOJIbHBIX TpeyroibHUKOB. CHHYC,
KOCHHYC, TAaHT'€HC, KOTAaHI€HC OCTPOr0 yIia MpsAMOYTOJIBHOTO TPEYroJbHUKA U yriioB oT 0° 1o
180°; mpuBeneHume K OcTpoMy yriny. PemieHue NpsMOYroibHBIX TpPEyrojabHUKOB. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOpMyJbl, CBA3BIBAIOIINE CHUHYC, KOCHHYC, TaHI€HC,
KOTaHT€HC OJHOTO U TOro e yria. Teopema KOCHHYCOB M TeOpeMa CHUHYCOB; NMPUMEPHI UX
IIPUMEHEHHUS JUI BBIYUCIEHUS 3JIEMEHTOB TPEYTOJIbHHKA.

3aMmeuaTelbHble ~ TOYKM  TPEYrOJIbHMKA:  TOYKHM  IIEPECeUeHUs]  CEepPEeAMHHBIX
MEPIEeHIUKYIAPOB, OUCCEKTPHC, MearaH. OKpyscHocmsb Diiiepa.



YerpipexyroabHuk. [lapamienorpamMm, ero cBoicTBa M Mpu3HAKU. [IpAMOYrosibHUK,
KBaJgpaT, poMO, HX CBOHCTBA M TMpHU3HAKH. Tpamemnus, CpeaHsss JUHUS Tpaneuuu;
paBHOOEpEeHHAas Tpareuus.

MmHoroyroiabuuku.  Boimykible  MHoroyroipHuku. CymMma — yIJioB  BBIITYKJIOTO
MHOTOyTOJIbHUKA. BriucanHble ¥ OMMCaHHbIE MHOTOYTOJIbHUKU. [IpaBUIbHBIE MHOTOYTOJIEHUKH.

OxpyxHocts u kpyr. llentp, paguyc, numamerp. yra, xopma. CeKTOp, CErMEHT.
LlenTpanbHbliA, BOUCAHHBIA Yroj; BEJMYMHA BIHMCAHHOTO Yyria. B3anMHOe pacmnojokeHue
OpsIMOH U OKPYKHOCTH, 08yX okpyycHocmetui. KacarenbHas M CeKyllas K OKpPYKHOCTH;
PaBEHCTBO KacaTeNbHbIX, IMPOBEIEHHBIX W3 OJHOW TOYKU. Mempuueckue coomHouieHus 8
OKDYAHCHOCIU: CEOUCMBA CEKYWUX, KACAMENbHBIX, XOPO.

OKpy>XKHOCTb, BIIMCAaHHasT B TPEYTOJbHUK, W OKPYKHOCTh, OIKMCaHHAas OKOJIO
TPEYroibHUKA. Bnucaunvle u onucanmvie uemvlpexyeoivHuku. BrHcaHHbIE W ONHUCaHHBIE
OKPYKHOCTHU MPaBUILHOTO MHOTOYTOJIbHUKA.

N3mepenune reomerpuyeckux BeJUYHH. J[MHa oTpeska. [[nuHa nOMaHOW, NEpUMETP
MHOT'OYTOJIbHHUKA.

Pacctosnue ot Touku 10 mpsiMoid. Pacctosinue Mexay mapaiienbHbIMU NpsMbIMH. J[TuHa
OKPYXKHOCTHM, YUCJIO T; AJWHA Ayrd. Benuumua yrima. I'pagycHas mepa yria, COOTBETCTBUE
MEX1y BEJIMYMHON yTria U JUIMHOM IyTH OKPYKHOCTH.

[TonsiTre o moniaau miIockux ¢uryp. PaBHococTaBieHHbIC U paBHOBEIUKHUE (DUTYPHI.

[Tnomane mpsmoyronbHuka. [lnmomaapr mapamnenorpamma, TPEyrojbHUKAa W Tpaneruu
(ocHOBHBIE (hopMyITBI). DOPMYITBI, BRIPAKAIOIIUE TUIOIIAIH TPSYTOJIBHUKA: Yepe3 ABE CTOPOHBI H
YroJl MEXIYy HUMH, uepe3 nepumemp U paouyc 6NUCAHHOU OKpyicHocmu, opmyra Iepona.
Inowaos yemvipexyeonvnuka.

[Tnomane Kpyra ¥ miomaab CEKTopa.

CBs13b MEXTy IUTOIIASIMHU TTOJOOHBIX QUTYD.

O6bem Ttena. Dopmysnsl o0beMa MNPSAMOYTOJIBHOTO Mapajjienenuneaa, Kyba, Iapa,
HUJIUHAPA U KOHYyCA.

BekTops!

Bekrop. [lnimna (Monynws) BekTopa. KoopaumHaTel BekTopa. PaBeHCTBO BEKTOpOB.
Onepanyy HaJ BEKTOpPaMHU: YMHOKEHHE HAa YHCIO, CIIOKEHHE, Ppa3JIOKEHHE, CKaIIpHOE
IIPOU3BEJICHUE. YTOJI MEXKIY BEKTOPaAMHU.

I'eomeTpuueckue npeodpasoBaHus

Ipumepuvr osuscenuti ueyp. Cummempus gueyp. Ocesas cummempus u NapaiienbHulil
nepenoc. Ilosopom u yenmpanvnas cummempusi. Ilonamue o comomemuu. Ilooodue ghueyp.

IMocTpoenust ¢ NOMOLIBI0 HMPKYJISl U JIMHEHKHU

OcHogubie 3a0auu HA NOCMpOeHue: OeleHue ompe3Ka NONOAdAM, NOCMpoeHue
MpeyeoNbHUKa No mpem CMOPOHAM, NOCMpoeHue NePRneHOUKYIApa K NpPIMOl, NOCmpoeHue
buccekmpucel, OelleHue Ompe3Ka Ha N paeHblX Yacmell.

IIpasunvHvle MHO202PAHHUKU.

SJIEMEHTDBI JIOI'MKH, KOMBUHATOPUKU,
CTATUCTHUKHA U TEOPUU BEPOSITHOCTEN

JokazareabcTBo. OrnpeneneHus, 10Ka3aTelbCTBA, AKCHOMBI U TEOPEMBI; CIEICTBHSL.
Heobxooumvle u O0ocmamounvie ycnosus. Konrprpumep. Jloka3aTeabCTBO OT MPOTHBHOTIO.
[Ipsimast u 0OpaTHast TEOPEMBI.

Ilonsamue 06 axcuomamuke U aKCUOMAMUYECKOM RnocmpoeHuu 2eomempuu. Ilamuiii
nocmynam D6Kauoa u e2o UCMopusi.

MHo:xecTBa U KOMOUHaATOpUKA. MHoocecmso. Dnemenm MHONCECMBA, NOOMHONCECEBO.
Obvedunenue u nepeceuenue MHoxcecms. /Juazpammol Jiliepa.
[Tpumeps! penieHnss KOMOMHATOPHBIX 3a/1a4: epedop BapuaHTOB, IPABUIIO YMHOKEHUS.



CraTuctuyeckue aaHHble. lIpenctaBieHue MaHHBIX B BUAE TaOMUI, aUarpam,
rpadukoB. CpeaHue pe3ynbTaToB U3MepeHuid. [IoHITHE O CTATUCTUYECKOM BBIBOJIE Ha OCHOBE
BBIOOPKH.

[TonsiTHE M IPUMEPBI CITyYalHBIX COOBITHM.

BepositHocTb. YacToTa COOBITHS, BEPOATHOCTh. PABHOBO3MOXKHBIE COOBITHSI U MTOJICUET UX
BeposTHOCTH. [IpencraBienue o reoMeTpu4ecKor BEPOATHOCTH.

TemaTHueckoe MUIAHMPOBaHKE MO KypCy

«MaremaTuka» 5 kiaacc- 170 4acoB . 5 4acoB B HeJ€JTI0

Tema Komunyectso B ToM gucie

4acoB Konrtp. 3auérel | CamocT.

paboThl paboThI
HatypanbHble yncna u HyjIb 46 2 2
N3mepenus BenM4nH 28 2 3
JlenuMocTh HaTypaibHBIX YHCEN 21 1 1 2
OOBIKHOBEHHBIE IPOOH 66 2 3
Hrorosoe nosropeHue 9 1 1 1
Hroro: 170 8 2 11

«MartemaTuka»- 6 kjiacc 170 yacoB. 5 yacoB B HeaeJIIO

B Tom uucne
Tema Konunyecrso yacos 3auertbl Camocr.
K/p
pabora

IToBTOpEHME KypCca MaTeMAaTHKH 5 3 1 - 1
KJjacca
OTHo1IeHUSs, TPONOPLMH, TPOLEHTHI 26 1 - 2
I{ennie yncia 36 2 1 3
ParnnonansHbIE unciia 38 2 1 3
Jecsatuanbie 1poou 34 2 - 3
OOBIKHOBEHHBIE U JIECTUYHBIE IPOOH 23 1 1 2
Hrorosoe noBTOpeHME 10




HToro: 170 9 3 14

Anredpa 7 kiaacc 3yaca B HeAeJII0

Tema KomnunuectBo B ToM uncne

4acoB K/p 3auéThl Camocr.

paboThI
JlelicTBUTENbHBIC YKCIIA 16 1 2
OnHOYIEHBI U MHOTOWIECHEI 21 1 - 3
DopMyIbl COKPAILICHHOTO YMHOXEHUS 19 1 1 2
Anrebpanyeckue 1poou 16 1 - 3
CTeneHb ¢ IeIbIM IM0Ka3aTelIieM 8 1 1 1

JIuHeiiHbIe YpaBHCHUA C OTHUM
HCU3BCCTHBIM

6 1 - 2
CucreMbl TUHEHHBIX YpaBHEHUN 13 1 1 2
[ToBTOpEeHue 3 1 - -
AJIMUHHCTPAaTUBHBIE KOHTPOJIbHBIC - 2
paboTsl
Hroro 102 10 3 15
I'eomeTpust 7 K1acc 2 yaca B HeJeJII0
B ToM yncne
Tema Komriectso [Ipaxr. CamocrT.
4acoB K/p
pabota pabota
HavanbHble reomeTprueckue CBEICHUS 10 1 3 1
TpeyroapHUKH 17 1 8 3
[TapamienpHble IpsIMBbIE 13 1 2 1
CooTHOIIEHN MEX 1Y CTOPOHAMU U 18 1 9 3
yIJIaMy TPeyrojbHHUKa
[ToBTOpEeHME 10 1 - 3
Hroro 68 5 22 11




«Auredopa» 8 kiaace 34aca B HeaeJ 10

B ToM uucie

Tema Konnuectso KonTp. 3aueTsl Camocr.
4acoB paboThI paloThI
[Ipocreitmme GyHKIUN. 25 2 2
KBagparusie KOpHH
KBanpathsie u paroHaIbHbIE
ypaBHEHUs 29 2
1 1
2
Jluneiinas, KBaApaTuyHas U JpOOHO-
nuHelHas GyHKIun 23 2 3
Cucremsbl pallioHaNbHBIX YpaBHeHUH | 15 1 1
1
[ToBTOpEeHUE 10 1 1 2
Hroro 102 8 1 9
«['eomeTpus» 8 ki1acc 2 yaca B HeleJr0
B ToMm uncie
Tema KonunuecTtBo Konrp. 3aueTsl Camocr.
4acoB paboThI paloThI
YeThIpexyroJbHUKU 14 1 1
ITmomane 14 1 1 1
ITooGHBIE TPEYTONBHUKH 19 2 1
OKpy>KHOCTB 17 1 1 1
[ToBTOpEeHue 4 1 1 1
Hroro 68 6 2 5

«Adaredpa» 9 knacc 3 yaca B HeleJII0

B ToMm uucie




Tema KonuuecTtBo Konrtp. 3aueTsl Camocr.
4acoB paboThI paboThI
HepagenctBa 31 2 2
Crenensp uncna 15 1 1 2
ITocnenoBarenpsHOCTH 18 1 2
Tpuronomerpudeckue GopMyIbl 10 1 2
DJIeMEHTBI TPUOJIMIKEHHBIX 19 1 2
BBIUMCJICHUM, CTATUCTUKH,
KOMOMHATOPUKH U TEOPUU
BEPOATHOCTEMN
[ToBTOpEeHue Kypca 9 1 1
Utoro 102 7 3 11
«eomeTpusi» 9 Ki1acc 2 yaca B HeeJII0
B Tom uncie
Tema KomunuecTtBo Konrtp. 3aueTsl Camocr.
4acoB paboThI paloThI
BekTopbl 8 1 1
Mertona koopauHaT 10 1 1 1
CooTHOIIEHN MEX Y CTOPOHAMU U 11 2 2
yriaamMu TpeyrojJbHUKA.
CkansspHO€E TPOU3BENECHUE
JlmHa OKpY)KHOCTH U TUiomians kpyra | 12 1 1 1
JIBroKeHHS 8
HavannHble cBEneHUS U3 8
CTepEOMETPUH
[ToTOpenue. Pemenue 3anau 11 1 1
Hroro 68 6 4 8
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