MVYHUINITAJIBHOE BIO/DKETHOE OBILEOBPA30OBATEJIBHOE YUPEX/IEHUE «CPEIHAA
OBIIEOBPA3OBATEJIbHA HIKOJIA Ne3»

IIpunsTo YTBepxkaaro
HAa I1€1arOTM4€CKOM COBETE JIUpeKTOp MIKOIbI
IIpoToxon Ne 1 0129.08.2023 A.M.XamaneeBa

[Tpuka3z Ne 194 0129.08.2023

AOKYMEHT NOANUCAH
SNEKTPOHHO NOANUCHIO

ukar: 00C5C6C8334336CC7AFFCAB590F39646D1
2 Anbnn Marcyposra

PABOYAS ITPOT'PAMMA
HA YPOBEHb OCHOBHOTI'O OBHIEI'O OBPA3OBAHUS
YYEBHOI'O KYPCA «MarteMaTHKA B 32a4aX»

HaGepexnbie YenHbl



1)I1nanupyemble pe3ybTaThl OCBOEHHS Y4eOHOT0 Kypca.

Nzyuenne ydeObHoro kypca ''MaremaTrHka B 3aja4dax’’ B OCHOBHOW IIKOJE€ JaeT BO3MOXKHOCTh
00y4aroImuMcs TOCTUYb CIETYIONUINX PE3YIbTaTOB Pa3BUTHS:

JInYHOCTHBIE Pe3yabTATHI:

¢ YMCHHUC ACHO, TOYHO, 'PaMOTHO H3JIaraTb CBOW MBbICIIN B YCTHOI>'I U IIMCBMEHHOU pcyu, IMOHUMATb
CMBICJI TIOCTABJICHHOW  3aJa4yd, BBICTPaUBaTh apryMEHTalUI0, NPHUBOJUTH IPUMEPHl W
KOHTPIIPUMEDHI;

¢ KPUTHYHOCTb MBINUICHUA, YMCHHC PpacCllO3HABATh JIOTMUYCCKH HCKOPPCKTHBLIC BbICKA3bIBAHUA,
OTJIMYATh THIIOTE3Y OT (PaKTa;

® [PEJCTaBICHHE O MATEMaTHUYECKOW HayKe Kak cepe 4eloBEUeCKOH AesITeIbHOCTH, 00 JTamax ee
pa3BuUTHA, 0 €€ 3HAYMMOCTHU IJId PA3BUTHUA HUBUIIM3AlIUU,

® KPEaTUBHOCTh MBILUICHUS, UHUIIMATHBA, HAXOJUUBOCTh, AKTUBHOCTD IIPU PEIICHUU MAaTEMAaTHUYECKUX
3azauy;

® yMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3yIbTAT YICOHOW MaTeMaTHIECKON JAeITeIbHOCTH,

® CIOCOOHOCTH K 3MOIMOHAILHOMY BOCIPHUSATHIO MATEeMATHYECKUX OOBEKTOB, 3aj/lad, pPEIICHUH,
pacCyKJIeHUH;

MeranpeamerHblie pe3yabTaThl:

e [epBOHAUYAIbHBIC MPEACTABICHUS 00 UICSIX M O METOJIaX MAaTEMAaTHKU KaK YHUBEPCATbHOM
A3bIKE HAYKU U TEXHHUKH, CPEJICTBE MOJECIUPOBAHUS SIBJICHUH U IPOLIECCOB;

® yMEHHME BHJIETh MAaTEeMAaTUYECKYIO 33Jauyy B KOHTEKCTE NPOOJIEMHON CUTyalluM B APYTHUX
JUCLHUIIIIMHAX, B OKPYKaIOLEH KU3HH;

e yMEHHE HAaXOAWTh B PA3IUYHBIX HCTOYHHMKAX HH(OpMAIHIO, HEOOXOAUMYIO AJSl peUIeHUs
MaTeMaTUYeCKUX Mpo0JieM, MPENCTaBIATh €€ B MOHATHOW (QopMme, NPUHUMATh PELICHUE B
YCIIOBUSX HETOJHON 1 U30bITOYHON, TOYHOU U BEPOSTHOCTHOM MH(pOpMaIny;

e YyMEHHE TMOHMUMATh W HCIOJIH30BaTh MAaTeMaTHYECKHE CpEACTBAa HArsAHOCTU (Tpadukw,
JarpaMMBbl, TAOJIMIBI, CXEMBI U JIP.) U WIUTIOCTPAIH, HHTEPIPETalu, apTyMEHTAIHH;

® yMCHHE BBIJBUTATh TMUIMOTE3bl MPHU PEIICHUU Y4EOHBIX 3a]a4, MOHUMATh HEOOXOIUMOCTh UX
MIPOBEPKHU;

® yMEHHE MPUMEHSITh WHIYKTUBHBIE U JE€IyKTHUBHBIE CIOCOOBI pacCyKIEHUH, BUJIETh
pa3JInYHbIE CTPATErUH PELICHUs 3a1a4;

e [IOHMMaHUE CYIHOCTH QJIrOPUTMHUYECKUX MPEANUCAHUN U YMEHHE JEHUCTBOBATH B
COOTBETCTBUU C IIPEITI0KEHHBIM aJITOPUTMOM;

® yMEHHE CAMOCTOSATEIbHO CTAaBUTh LI€JIM, BHIOMpPATh M CO3/1aBaTh aJTOPUTMBI JJISl pELICHUS
y4eOHBIX MaTEMAaTUYECKUX MPOOJIEM;

e YMEHHE IUJIAHUPOBATh U OCYLIECTBIATH ACATECIBHOCTH, HAIIPABICHHYIO Ha PEIICHHUE 3aaad
HCCIIE0BATENIBCKOTO XapakTepa;

Hpe[[MeTHI)Ie pPe3yabTarhbl:

BeinmyckHuK HayuuTes B 5-6 kiaccax

L] OHepI/IpOBaTI) Ha 6a3OBOM ypOBHe IIOHATHUAMU: MHOXKECTBO, 3JICMCHT MHOXXECTBA, IIOAMHOXKECTBO,
HpI/IHaJIJ'Ie)KHOCTI);

® 33J1aBaTh MHOYKECTBA NIEPEYUCIIEHUEM UX DJIEMEHTOB;

® HAXOJWTh NepeceueHne, 00beTMHEHHE, TTOJIMHOKECTBO B MPOCTEUIITNX CUTYaIIUSX.
B noBceaHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMETOB:

L] paCHOSHaBaTB JIOTUYCCKU HCKOppeKTHLIe BBICKA3bIBAHUS.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMH: HATypaJIbHOE YHCIIO, IIEJI0€ YHCIIO, OOBIKHOBEHHAS
Ipo0b, AeCATUYHAS APOOb, CMEIIAHHOE YHCIIO, PAIIMOHATLHOE YHCIIO;

® HCHOJIB30BaTh CBOMCTBA YMCEN W NpaBWJia JCUCTBUM C pPALMOHAJIBHBIMH YHUCIAMUA IIPU
BBITOJTHEHUY BLIYHCIICHUIA;



® CIOJb30BATH MPU3HAKHU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUU BBIYUCICHUN U PELICHUN
HECJIOXKHEIX 3a/a4;

® BBINOJIHATH OKPYIJICHUE PAllMOHAJIbHBIX YUCET B COOTBETCTBUU C MTPABHIIAMU;

® CpaBHHUBATh PallMOHAJIbHBIC YHCIIA.
B noBceqHeBHOM KU3HU M NIPU U3yYeHUH APYTrUX NMpPeIMeTOB:

® OIEHUBATH PE3YyJIbTAThl BBIYMCICHUHN IPU PEUICHUU TPAKTUYCCKUX 33]1a4;

® BBINOJIHATH CPABHEHUE YUCEI B PEaJIbHBIX CUTYaIlHUSIX;

® COCTaBJISITb YHWCIIOBBIC BBIPAXKEHHS MPHU PEIICHUU NPAKTHYECKUX 3aJad W 3a7ad M3 APYrux
Y4eOHBIX TIPEIMETOB.
CraTucTHKA ¥ TeOpus BePOSATHOCTE

e [IpencraBisaTh JaHHBIC B BUE TAOIUII, AHATPaAMM,

e yyTaTh HH(MOPMAIHIO, IPEACTABICHHYIO B BUJIE TAOJIHUIIBI, TUATPAMMBI.
TexcToBBIC 3a1a4H

e Pemmarh HeCJIOXKHBIC CIOKETHBIC 3a]]a9M PA3HBIX THIIOB HAa BCE apU(METHICCKHE ICHCTBUS;

® CTPOUTH MOJIEb YCIOBHS 3a7a4uu (B BHJIE TAOIUIbI, CXEMbI, PUCYHKA), B KOTOPOU J1aHbl 3HAYCHUS
JIBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYHMH, C LIEJbIO TOMCKA PEIICHUS 3a/1a4H;

® OCYIIECTBIATH CIIOCOO MOUCKA PEIICHUS 33]]a4H, B KOTOPOM PACCYXKIACHUE CTPOUTCS OT YCIOBUS K
TpeOOBAHUIO WIIH OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIATH IUIaH PELICHUS 3a/1a4u;

® BBIICIISITH ATAIlbl PEIICHUS 3a/1a4H;

® HHTEPIIPETUPOBATH BBIUUCIUTEIbHBIE PE3YyJIbTaThl B 3a/1aU€, UCCIEN0BATh MOJYYEHHOE PEIICHUE
3aJla4u;

® 3HATh Pa3JIMYUE CKOPOCTEH 00BEKTA B CTOSUEH BOJIE, IPOTHB TCUCHHS U 110 TEYCHUIO PEKU;

e pemiath 3aJa4M Ha HAXOXKICHHE YACTH YKCJIa U YUCJIA 110 €ro YacTH;

e pemaTh 3a7aud pa3HBIX TUIOB (Ha paldOTy, HA TMOKYIKH, HAa JBUKCHUE), CBS3BIBAIOIIUX TPU
BEJIMYUHBI, BBIJIEIATH 3TH BEJIMYUHBI U OTHOUIEHUSI MEXIY HUMU,

® HAaxOJWUTh MPOILIEHT OT YKCJIA, YUCIO IO MPOILEHTY OT HEr0, HaXOJUTh MPOLIEHTHOE OTHOIIECHUE
JBYX YUCEJ, HAXOAUTH MPOIEHTHOE CHIYKCHUE WIIA MPOIICHTHOE MOBHIIIICHUE BEJIMYUHBL;

® penaTh HECIOKHBIE IOTUUECKHUE 33]a4l METOJJOM PaCCyKICHUI.
B noBceHeBHOM KU3HM U NIPH U3YYEHHUH JAPYTUX NPeIMETOB:

® BBIJIBUTaTh TUTIOTE3bI O BO3MOXKHBIX MIPEIETbHBIX 3HAYCHUSIX NCKOMBIX BEJIMYUH B 33j1a4e (J1e7aTh
MIPUKUJIKY)
Harusanas reomerpus
I'eomeTpuueckue Gpurypol

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATUSAMU: (PUTYypa, TOUKA, OTPE3OK, Mpsimas, yd, JIoMaHas,
yroJl, MHOTOYTOJIbHUK, TPEYTOJIBHUK U YETHIPEXYTOJIbHUK, IPSIMOYTOJIBHUK U KBAJPAT, OKPYKHOCTh U KPYT,
MPSIMOYTOJIBHBINA Mapasuienenunen, kyo, map. M3o00paxkates u3ydaeMmble (UTYpbl OT PYKH U C TOMOIIBIO
JIMHEWKHU U LIUPKYJISL.

B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

e pemaTh MPaKTUYECKUE 3a7aui C MPUMEHEHUEM MPOCTEUIIINX CBOMCTB QUTYp.
HN3mepeHus u BbIYMCIEHUS

® BBINOJHATh M3MEPEHHUE MJIMH, PACCTOSIHUM, BEIWYHMH YIJIOB, C MOMOUIBIO HHCTPYMEHTOB JUIs
WU3MEPEHUH IJIUH U YIJIOB;

® BBIYUCIIATH TUIOMIAAN TIPSIMOYTOJIBHUKOB.
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPeIMETOB:

® BBIYUCIIATH PACCTOSIHUSI HA MECTHOCTH B CTAHJIAPTHBIX CUTYALMSX, IUTOIMIAIA MPSIMOYTOJIbHUKOB;

® BLINOJHATH MPOCTEHIINE TTOCTPOSHUS W U3MEPEHHUS Ha MECTHOCTH, HEOOXOJWMBIE B pearbHOU
JKH3HH.
HcTropust MaTeMaTUKHU

® ONUCHIBAaTh OT/EJIbHBIC BBIAAIOLIUECS PE3YIbTaThl, MOJIYYEHHBIE B XOJ€ Pa3BUTHS MaTEMaTUKHU
KaK HayKu;

® 3HATh MPUMEPHl MAaTEMAaTUYECKHX OTKPBITUM M HMX aBTOPOB, B CBSI3U C OTEYECTBEHHOW U
BCEMHMPHOMN UCTOPUEH.
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BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS B 5-6 Ki1accax

DJIeMeHThI TEOPUU MHOKECTB H MATEMATHYECKOI JIOTUKH

o  Onepuposamv  NOHAMUAMU.  MHOMCECMB0,  XAPAKMEPUCUKU  MHONMCECMEd,  IleMeHm
MHOJCECmBa, Nycmoe, KOHeuHoe U 6eCKOHeuHOe MHONCECTNBO0, NOOMHONICECMBO, NPUHAOIEHCHOCHD,

®  onpedenamv NPUHAONEHCHOCML  DJIeMEHMAd MHOMCeCmsy, O00beOUHeHUI0 U Nepecedenuio
MHOHCECM8, 3a0A8aMb MHONCECMBO C NOMOWbIO NePEeYUCTIeHUs. INEMEHMO08, CI08ECHO20 ONUCAHUL.
B noBceHeBHOI KU3HM U IPH U3YYEHUH APYTUX MPeIMETOB:

®  Pacno3Hasams J102U4eCKU HeKOppeKmHubvle 8blCKA3bI8aAHUSL,

® Ccmpoums YenouKU YMo3aKIoUe Ul Ha OCHO8€e UCNONb308AHUSL NPABUT TOSUKU.
Yucna

e Onepuposamv NOHAMUAMU: HAMYPALLHOE YUCIO, MHONCECMEO HAMYPAIbHLIX Hucel, yenoe
YUCNIO, MHOJCECMBO UYeNblX uucel, OObIKHOBeHHAss O0podb, Odecamuunas Opobb, CMeWanHoe YUco,
PAYUOHANbHOE YUCTIO, MHOMICECMB0 PAUUOHATbHBIX YUCE]l, 2EOMEeMPUYECKasl UHMEPNPemayusi HamypaibHbLX,
Yenvlx, payuoHAaIbHbIX,

®  NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCA,

®  GLINOJIHAMY BLIYUCIEHUS, 8 MOM YUCTIe C UCNOIb308AHUEM NPUEMO8 PAYUOHANbHBIX 8bIYUCIEHUL,
000CHOBbIBAMb ANCOPUMMbL BLINOJIHEHUS OCUCMBULL,

® ucnoavzosams npuzHaku oexumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsr u npoussedenus vucen
npU GbINOJHEHUU BLIYUCIEHUI U pelleHUl 3a0ay, 000CHO8bI8AMb NPUSHAKU OeTUMOCTIU;

®  GLINOIHAMb OKPY2IeHUE PAYUOHATNHBIX YUCETl C 3A0AHHOU MOYHOCMbBIO,

®  Ynopsaoouu8amsv YUCIA, 3aNUCAHHBLE 8 8UOE OOLIKHOBEHHBIX U 0eCAMUUHBIX Opobel,

e naxooumv HO/] u HOK uucen u ucnonv3oeams ux npu pewieHuu 3a04a .

®  onepuposamv NOHAMUEM MOOYIb YUCILA, 2e0MemPUYecKdsl UHmepnpemayus MoOyis 4ucia.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  npuMeHAmMb NPABUNLA NPUOTIUNCEHHBIX GbIUUCIIEHUN NPU peueHuU NpaKmudeckux 3a0ay u
peuteHuu 3a0a4 0pyaux yueOHvlX npeomemos,

®  GLINOJIHAMb CPABHEHUE Pe3YIbMAamos bIYUCIeHUL NPU peuleHuU NPaKmu4eckux 3a0ad, 6 mom
yycie npudIUNCEHHBIX BbIYUCTICHUT,

®  COCMABIAMb YUCIOBblE BbIPANCEHUS U OYEHUBAMb UX 3HAYEHUs NpU pPeleHUU NPaKmuyecKux
3a0a4 u 3a0ay u3 opy2ux y4eOHvlX NpeoMemos.
YpaBHeHNd U HEPABEHCTBA

e Onepuposamv NOHAMUAMU: PABEHCMBO, YUCTI080€ PABEHCME0, YPASHEHUe, KOPEeHb VPABHEH s,
peuierue ypasHenus, Yucio80e HepaseHCcmao.
CTaTuCcTHKA M TeopHs BEPOSITHOCTEH

o Onepuposamv NOHAMUAMU: CMOJIOYAMble U KPY208ble OUASPAMMbL, MAOIUYbl OAHHBIX, CpeOHee
apugmemuueckoe,

®  u3GIeKamv, UHPOpMAYUIO, NPEOCMABIeHHYI0 8 MadIUYax, Ha OUACPAMMAXx,
B noBceHeBHO KU3HM U NIPH U3YYEHHHU APYTUX NMPEIMETOB:

®  u36IEKAMb, UHMEPNPemuposams U npeobpazosvieams UHGOPMAYUI0, NPeoCMAasleHHYI0 8
mabauyax u Ha OUACPaAMMax, OMpaANCAOWYio CE0UCMEA U XAPAKMEPUCMUKU DealbHbIX NpOoYeccos U
A61eHULl.
TekcToBbIe 3a1aUn

e Pewamv npocmvle U ClOJNCHblEe 3A0A4U PA3HLIX MUNOG, A MAKJHCE 3a0ayu MNOBbIUEHHOU
mpyoHoCcmu,

®  UCNONB308aMb PA3HBIE KPAMKUE 3ANUCU KAK MOOENU MEKCMO8 CLONCHBIX 3A0ay 05 NOCMPOEHUs
NOUCKOBOU CXeMbl U peuleHus 3a0ay,

®  3HAMb U NPUMEHAMb 00a CnOcoba NOucKa peuieHus 3a0ay (om mpebdo8aHus K YClO8UI0 U OMm
VC08UsL K mpebo8anuio);

®  MOOenUPo8amsv paccyiHcOeHus npu NOUcKe peuenus 3a0a4 ¢ NOMOWbIO epag-cxemvl;

®  gvI0eNAMb IMANBL peUleHUs 3a0aiU U CO0epAHcAnUe Karco02o Imand;

®  UHmMepNnpemuposamsb BLIYUCIUMENbHbIE DPEe3VIbMAmel 6 3aoaue, UCCIe008amb NONYYEHHOe
peuienue 3a0ayu;



®  AHAMUBUPOBAL BCEBOIMOMNCHBIE CUMYAYUU B3AUMHO20 PACNONIONCEHUS O08YX 00bLEKmos U
UBMEHeHUe UX XAPAKMEPUCTUK NPU COBMECTHOM OBUNCEHUU (CKOPOCMb, 8peMsl, paACCMOsHUE) NpU peuleHuU
3a0ay Ha 0sudiceHUue 08yX 0OBLEKMO8 KAK 6 0OHOM, MAK U 8 NPOMUBONONONCHBIX HANPABTEHUSIX,

®  UCCre008amb  8CEBO3MOJICHbIE CUMYAYUU NPU  peuleHuu 3a0ady Ha O08UdCeHUue Nno pexe,
paccmampusams pasHvle CUCeMbl Omcyuema,

®  pewams pazHOOOPA3Hble 3A0aYU «HA 4ACMUY,

® pewamsb U 000CHOBVIBAMDb CB80€ peuleHue 3a0ay (8blOeNsimb MaAmemMamuidecKyrd 0CHOBY) Hda
HaxoxcoeHue 4acmu Yucid u Yucia no e20 4acmu Ha 0CHO8e KOHKPEMHO20 CMbICLA OpoouU;

®  0co3Hasamv U 0OBACHAMb UOCHMUYHOCb 3A0ad PA3HLIX MUNOS, CEA3bI8ANOWUX MPU GETUUUHDL
(Ha pabomy, HA NOKYNKU, HA OBUICEHUE), BblOeNaMb IMU BEIUYUHbI U OMHOWEHUS MeHCOy HUMU,
NPUMEHAMb UX NPU PeueHUU 3a0ay, KOHCIMPYUpo8ams cOOCMEeHHble 3a0a4ll YKA3AHHbIX MUNOS.

B noBceaHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

® guidenamv Npu peueHuu 3a0ad XapaKxmepucmuku paccmMampusaemol 6 3aoave Ccumyayuu,
OMIUYHBIE OM PeanbHblX (me, Om KOMOPbIX aOCMpPacuposalucy), KOHCMpPYUpo8ams HOBble CUMYAYUU C
VUemom 3mux Xapakmepucmux, 8 YACMHOCMU, NPU pPeuleHuu 3a0ay HA KOHYEHmpAayuu, y4umoléams
NJIOMHOCMb 8eujecmaa;

® pewams U KOHCMPYUPOBAMb 3A0A4U HA OCHOBE DPACCMOMPEHUS PedalbHblX Cumyayuil, 6
KOMOPbIX He mpehyemcst MOYHbLU GbIUUCIUMENbHBLI Pe3YIbmam,

®  pewams 3a0a4u HA OBUICEHUE NO peKe, PACCMAMPUBAS PA3Hble CUCMeMbl OMCYemd.
Harasignasi reomeTpust
I'eomerpuueckue purypsi

o 361examb, UHMEPNPEMUpPOBAmMsb U NpeodpaA306bleamd UHGOPMAYUIO O 2eOMeMPUYECKUX
Queypax, npedcmasneHHyr0 Ha Yepmetcax;

N3mepennsi u BHIYHCIEHHSA

®  BLINOIHAMb U3MepeHue ONUH, PACCMOAHUL, GeIUYUH Y208, C NOMOWbIO UHCIMPYMEHMO8 05
UBMeEPEeHUtl ONUH U Y208,

®  GLIUUCIAML  HAOWAOU — NPAMOY2ONbHUKOS, K8a0pamos, 00veMbl  NPAMOY20TbHBIX
napannenenuneoos, Kyoos.

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

®  BLIYUCTAMb PACCMOAHUA HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUAX, NIOWAOU YHACMKO8
NPAMOY20IbHOU POpMbL, 00BEMbL KOMHAM,

. BbINOIHAMb NPOCMENUUEe NOCMPOECHUSL HA MECIMHOCMU, HeOOXO0OUMbLE 8 PEeAIbHOU HCUZHU,
®  OYeHUBamMb Pasmepvl PeaibHbiX 0O0BLEKMOE OKPYHCAIOUe20 MUPQ.
HcrTopus MmaTeMaTUKHU

o Xapakmepuzoeamsv 6K1A0 6blOAIOWUXCS MAMEMAMUKO8 6 PA3GUMUe MAMEeMAmuKy U UHbIX
HayyHuIX odaacmell.

BoinyckHUK HayuuTes B 7-9 kiaaccax

DJIeMeHTbI TeOPUH MHOKECTB M1 MATEeMaTHYeCKOH JIOTUKH

e OnepupoBatb Ha 0a30BOM YpOBHE NOHSATHSMHM: MHOXECTBO, 3JEMEHT MHOXECTBa,
MIOJIMHO>KECTBO, IIPUHAJIEKHOCTB;

®  33/1aBaTh MHO>KECTBA NIEPEUUCIIEHUEM UX IJIEMEHTOB;

® HaXOJUTh IepeceueHne, 00beIMHEHNE, TOJAMHOKECTBO B IPOCTEUILINX CUTYALIMSIX;

e OIEpHUPOBaTh Ha OA30BOM YPOBHE MOHATUSAMU: ONPEAEICHHUE, AKCHOMA, TEOPEMA, 10Ka3aTeIbCTBO;

® TIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI JJIs MOATBEPKIEHUS CBOMX BbICKA3bIBaHUH.
B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:

®  CIOJIb30BaTh rpaduuecKkoe MpeaAcTaBICHNEe MHOXKECTB Ul OMUCAHUSl PEaIbHBIX MPOILIECCOB U
SIBIIGHUH, IIPU PELICHUH 3a/1a4 IPYTrUX y4eOHBIX MPEIMETOB.
Yuciaa

e OmnepupoBaTb Ha 0a30BOM ypOBHE IIOHATUSAMH: HaTypajlbHOE€ YHCIO, LEJI0€ YHUCIIO,
OOBIKHOBEHHAsI Ipo0b, JecsTUuHas ApoOb, cMellaHHas ApoOb, pallMOHATBLHOE YHCIIO0, apupMeTHYeCKUun
KBaJIpaTHBIN KOPEHB;

®  JCIOJIB30BaTh CBOMCTBA YMCEI U MPABUJIA JCHCTBUM ITPU BBINIOJHEHNN BBIYMCIICHMI;
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®  UCIOJIb30BaTh MPU3HAKHU ACIUMOCTU Ha 2, 5, 3, 9, 10 npu BINOIHEHUN BBIYMCICHUM U PELICHUU
HECJIOXKHBIX 3a/1a4;

®  BBINOJHATH OKPYTJIEHNE PAlMOHAIBHBIX YHACE B COOTBETCTBUU C MPABUIIAMM;

®  OILICHMBATh 3HAYECHUE KBAJPATHOIO KOPHSA U3 MOJOKUTEIBHOIO LEIO0T0 YNCa;

®  pACIO3HABaTh PalMOHAIBHBIE U UPPALMOHATIBHBIC YUCIIA;

e  CpaBHUBATh YHCIIA.

B noBcexHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

®  OILICHUBATh PE3YJIbTATHI BEIYMCICHHUI MPU PEILICHUH MPAKTUYECKUX 3a/a4;

®  BBINOJIHATh CPABHEHHUE YMCEI B PEAIbHBIX CUTYaLHsIX;

®  COCTaBJISITh YMCJIOBBIE BBIPAKEHUSI NPU PELICHUM NMPAKTUYECKHX 3aJad W 3a4ad U3 APYTHux
y4eOHBIX IPEIMETOB.

ToxnecTBeHHbIE IPe0OpPa30BaHUA

e  BhINONHATH HECIOXHBIE MPEOOPa30BaHMs ISl BHIYUCICHHUS 3HAUEHUN UYMCIIOBBIX BBIPAXKCHHH,
CoJiepKallluX CTENEHU C HaTypaJbHbIM IIOKA3aTeNIeM, CTENIEHH C LEJIbIM OTPULIATENIbHBIM [T0Ka3aTelIeM;

®  BBINOJHATH HECJIOXKHBIE MPEOOPA30BAHMS LIEIBIX BBIPAKEHUIH: paCKphIBATh CKOOKH, MPUBOJUTH
MO/I00HBIE ClIaraeMeble;

®  UCHOJB30BaTh (OPMYIIBI COKpPAIIEHHOTO YMHOXXEHHUS (KBaapaT CyMMBI, KBaJpaT pPa3HOCTH,
Pa3HOCTh KBAJPATOB) ISl YIIPOILLEHUS BBIYUCICHUIN 3HAYECHUN BBHIPAKECHUI;

®  BBINOJIHATH HECJOXKHBIE MPEoOpa3oBaHUs APOOHO-TUHEHHBIX BBIPAKEHUH M BBIPAKEHHUHA C
KBaJpPAaTHBIMU KOPHSIMH.

B noBceHeBHO KU3HM M NIPM M3YYEHHHU APYTUX NPeIMETOB:

®  [IOHMMAaTh CMBICII 3alIUCH YHCIIA B CTAHJAPTHOM BH/JIE;

e  omnepupoBaTh Ha HA30BOM YPOBHE MOHATHUEM «CTaHAAPTHAS 3aMUCH YHCIAY.
YpaBHeHNSI 1 HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YpPOBHE IMOHSATUSMHU: PAaBEHCTBO, YMCIOBOE PAaBEHCTBO, YpPaBHEHHE,
KOpPEHb YPAaBHEHUS, PELLICHUE YPABHEHMSI, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELIIEHUE HEPABEHCTBA;

®  [IPOBEPATH CIPABEATUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;
peliaTh JMHEWHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASILNECS K TMHEHHBIM;
pelaTh CUCTEMbI HECI0KHBIX JIMHEHHBIX YpaBHEHUN, HEPABEHCTB;

IIPOBEPSTH, SIBJISIETCS JIU JAHHOE YHMCIIO PEIIEHUEM ypaBHEHUS (HEPaBEHCTBA);
pelarh KBaJpaTHble ypaBHEHHS 0 (GopMyJie KOpHEW KBaIpaTHOI'O YPaBHEHUS;

e  n300pakaTh pELICHUS HEPABEHCTB U UX CUCTEM Ha YHCIIOBOU MPSIMOH.

B noBcexHeBHO KU3HM M TIPM M3YUYEHHHU APYTUX NPeIMETOB:

® COCTaBJISITH U PEIIaTh JMHEHHBbIE YpAaBHEHUS IpPU PEIICHUU 33]1a4, BO3HHUKAIOIIUX B JIPYTUX
y4eOHBIX IpeaMeTax.
DOyHKIUH

e Haxonute 3HaueHHne QyHKLIMHU MO 3aJaHHOMY 3HAUEHUIO apIyMEHTa;

®  HAxOJUTh 3HAYEHME apryMEHTAa I10 33JJaHHOMY 3HaUYEHUIO (PYHKIIUU B HECIOKHBIX CUTYaIUsX;

e  OmpeleNTh MOJOKEHHE TOUKH 110 €€ KOOpJAMHATaM, KOOpJAUHATHl TOUKU IO €€ MOJIOKEHUIO Ha
KOOPJMHATHOM MIIOCKOCTH;

e 10 rpadpuKy HaXOOUTh 0OJAcTh OINpENENCHUs, MHOXKECTBO 3HAYCHMH, HYIM (QYHKIUH,
IIPOMEKYTKH 3HAKOIOCTOSIHCTBA, NMPOMEXYTKH BO3pacTaHusl M yObIBaHMs, HauOoJblllee M HauMEHbIIee
3HaYeHUs QYHKIIHNH;

®  CTpOUTH rpaduK JUHEHHOHN QyHKINH;

® MpOBEpATh, SIBISETCA JM MJaHHBIM Trpaduk rpaduxoM 3amaHHOW QYHKIMH (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPLUHUOHAIEHOCTH);

e  ompenensaTh NpUOIMKEHHbIE 3HAaUeHUSI KOOPINHAT TOUYKH IepecedeHus TpapuKoB (hyHKIIMIA;

e omepupoBaTh Ha 0a30BOM YpOBHE MOHATHSIMHU: IIOCIEIOBATEIbHOCTh, apH(MeTHuecKas
Iporpeccusi, reoMeTpu4ecKas porpeccus;

e pemiath 33Ja4d Ha MPOTPECCHU, B KOTOPHIX OTBET MOXET OBITH MOJy4€H HEMOCPEICTBEHHBIM
mojicueToM 0e3 mpuMeHeHus popmyi.

B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:
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®  UCMOJB30BaTh IpaUKMU peaIbHBIX MPOLECCOB U 3aBUCHMOCTEH ISl ONpENEeNIeHUs] UX CBOMCTB
(HanOopIIMe ¥ HAMMEHBIIUE 3HAUYCHUS, IPOMEXKYTKH BO3PACTAHMsI M YOBIBAaHHS, OOJACTH MOJIOKUTEIBHBIX
Y OTPULIATENbHBIX 3HAYEHUH U T.I1.);

®  UCNOJB30BAaTh CBOMCTBA JMHEHHONW (QYHKIMH W ee rpaduk MpH pPEHIeHWH 3a1ad U3 JPYTHX
y4eOHBIX IPEMETOB.
CrarucTuKa U TeOpusi BEpPOSATHOCTE

e llMmerp ImpenCTaBIEHME O CTAaTUCTUYECKMX XapaKTEPUCTHKAX, BEPOSITHOCTH CIy4yailHOro
COOBITHSI, KOMOMHATOPHBIX 33/1a49aX;

e  pewarh IpocTellre KOMOMHATOPHBIE 33JJaul METOJIOM IIPSIMOTO U OPraHU30BaHHOTO 1epedopa;

e  OmpenensaTb OCHOBHBIE CTATHCTUYECKHUE XaPAKTEPUCTUKN YHUCIOBBIX HAOOPOB;

®  OIICHUBATh BEPOATHOCTH COOBITHS B MPOCTEUIINX CIYJasiX;

®  UMETh [IPEJICTABICHHUE O POJIM 3aKOHA OOJBIINX YUCEN B MACCOBBIX SIBICHUSX.
B noBceaHeBHOM KU3HM M NIPH M3YYEHHH APYTUX NPeIMETOB:

®  OILIEHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM I1epedopa;

®  UMETb [IPEJCTABICHHUE O POJIM IPAKTUYECKH JJOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUH;

®  OIIEHUBATh BEPOATHOCTh PEAIbHBIX COOBITUI U SIBICHUM B HECIOKHBIX CUTYalUsIX.
TexcroBble 3a1aun

e Pemarh HeCJI0XKHbBIE CIOKETHBIE 33]]a4l Pa3HbIX TUIIOB HA BCE apu(pMeTHUECKUe 1eHCTBYS,

® CTpOMTHb MOJENb YCJIOBHUS 3a7aud (B BUAE TaOJMUIIbl, CXEMbl, PUCYHKa WU ypaBHEHHUs), B
KOTOPOM J1TaHbl 3HAYEHUS IBYX U3 TPEX B3aMMOCBA3aHHBIX BEJINYMH, C LIEJIBIO IOMCKA PELICHUS 3a/1a4U;

®  OCYILIECTBIISTH CIIOCOO IMOMCKA PELIEHUs 33a/]a4ul, B KOTOPOM PacCyKJI€HUE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO MK OT TPEOOBAHUS K YCIOBHIO;

®  COCTaBJIATH IIJIaH PELICHU 3a/1a4H;

e  BBIJCIATH ATAlbl PELICHUS 3a/1a4U;

®  HHTEPIPETUPOBATH BHIYUCIUTEIBHBIE PE3YJIbTATHI B 33/1a4€, UCCIIEI0BATh IIOJyYEHHOE PEIICHUE
3aJ1a4y;

e  3HaTh pa3jIMyue CKOpPOCTel 00bEKTa B CTOSIUEH BOJE, IPOTHB TEUECHUS U [0 TEUEHUIO PEKU;

e  pemarh 33Jla4y Ha HaXO0XKJIEHUE YaCTH YKCia U YUCIIA TI0 €ro 4acTH;

e pewarh 3aJaud pasHbIX TUIIOB (Ha pabOTy, HAa MOKYIKHU, Ha JIBUXKEHHUE), CBA3BIBAIOIIUX TPHU
BEJIMYMHBI, BBIACIATH 3TH BEJIUYUHBI U OTHOLIEHUS MEKIY HUMU;

®  HaxOJUTh IMPOLEHT OT YMCJAa, YUCIIO MO MPOLEHTY OT HEro, HaXOAWUTh MPOLIEHTHOE CHI)KEHUE
WJIM MIPOLIEHTHOE MOBBIILIEHUE BEINYNHBL;

®  pemaTh HECJIOXKHbBIE JIOTHUECKUE 3aJa4d METOJIOM PaCcCyXACHHM.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  BBIBUTAaTh TUIOTE3bl O BO3MOMKHBIX MNPEIEIbHBIX 3HAUEHHUAX HCKOMBIX B 3a/ade BEIMYUH
(enaTh NPUKUAKY).
I'eomeTrpuueckue purypsoi

e  OnepupoBaTb Ha 6a30BOM YpOBHE NOHSATUSIMH FeOMETPHUUECKUX HUryp;

e  u3BJIEKaThb MHPOPMALIUIO O TEOMETPUUECKUX (UTypax, MPEACTaBICHHYIO Ha YepTekaxX B SIBHOM
BU/IE;

®  [PUMEHSTH AJIS PEIleHUs 3a]]a4 reOMETpUIECKHe (PaKThl, €CIIM YCIOBUS UX MPUMEHEHUS 3a]1aHbl
B IBHOM (opMme;

e  pemarh 33Jjaud Ha HAXOXKJEHHE Te€OMETPUUECKUX BEJIMYMH MO 00pa3iiaM WM allrOpUTMaM.
B noBcenHeBHOM KU3HM M NIPH M3YYECHHHU APYTUX NPEIMETOB:

®  CIOJIb30BAaTh CBOMCTBA T€OMETPUUYECKUX (PUTYp AJIs pEelIeHUs] TUIIOBBIX 3a/1a4, BOSHUKAIOIINX B
CUTYalUsX MOBCEAHEBHOMN KHU3HU, 3a/1a4 MPAKTUYECKOTO COAECPIKAHMUSL.
OTHowmeHns

e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHSATUSMU: PAaBEHCTBO (GUTYp, paBHbIE (PUTYpBI, PABEHCTBO
TPEYrOJIbHUKOB, MapaJIEIbHOCTh MPSIMBIX, NEPIEHIUKYISIPHOCTh NPAMBIX, YIVIBI MEXAY MNPSIMbIMHU,
NEPIEHIUKYIIAP, HAKIOHHAS, IIPOESKIUS.
B noBceaHeBHO KU3HM U NIPU U3YYEHHH APYTUX NMPeIMeTOB:

®  1CIOJIB30BAaTh OTHOLIEHMS JUIsl PELIEHUs] IPOCTENIINX 3a]a4, BOZHUKAIOIUX B PEAIbHOM JKU3HH.
N3mepenus u BbIumMcIeHUs
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e  BEINOJHATH U3MEPEHUE [UIMH, PACCTOSHMM, BEJIMYMH YIJIOB, C IIOMOIIbI0 MHCTPYMEHTOB IS
U3MEPEHUM JUIUH U YIJIOB;

e [IpUMEHATh (POPMyJBl NEpUMETpa, IUIOWAIM U 00beMa, IJIOU[AJU IOBEPXHOCTH OTAEIbHBIX
MHOT'OTPaHHHUKOB IPU BBIUUCIICHUAX, KOTJja BCE JaHHBIE UMEIOTCS B YCIOBHY;

e mpuMeHsTH Teopemy [Tudaropa, 6a30Bbie TPUTOHOMETPUUECKUE COOTHOLICHUS [T BBIYUCIICHUS
JUIVH, PACCTOSIHUY, TUIOLIAIeH B IPOCTEHIINX CIIydasiX.
B noBcenHeBHOM KU3HHM U NIPH U3YYECHHHU APYTHX NPEIMETOB:

e  BBUKCIATH PACCTOSHMS HAa MECTHOCTU B CTAHJIAPTHBIX CHUTyalUsX, IUIOIAAU B IIPOCTEHUIINX
clly4yasix, IPUMEHSTh (POPMYJIbl B IPOCTEHIINX CUTYALUSIX B IIOBCEIHEBHON )KU3HH.
I'eomeTpuyeckue nocTpoeHus

e M300pakaTh TUIIOBBIE IUIOCKHE (PUIYpBI M (UIYpBl B MPOCTPAHCTBE OT PYKH M C MOMOILBIO
UHCTPYMEHTOB.
B noBceqHeBHOM KU3HU U NIPH U3YyYEHHUH APYIUX MPeIMETOB:

®  BBINOJIHATH NPOCTEHIINE TOCTPOEHUS] HA MECTHOCTH, HEOOXOAUMBIE B PEATbHOM KU3HHU.
I'eomeTpuyeckne npeodpazoBaHus

e  Crpouth purypy, CHMMETPUUHYIO TAaHHOH (UType OTHOCUTENHFHO OCH M TOUKH.
B noBceqHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX MPeIMETOB:

®  pacro3HaBaTh JABM)KEHHE O0BEKTOB B OKPYKaIOIIEM MHpE;

®  pacno3HaBaTh CUMMETPUYHBIE (PUTYPBI B OKPYXKAIOIEM MUpE.
BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

e  OnepupoBaTh Ha 6a30BOM YpOBHE MOHATHUSAMHU BEKTOP, CyMMa BEKTOPOB, IIPOU3BEIECHNE BEKTOPA
Ha YNCJI0, KOOPAMHATHI HA IJIOCKOCTH;

e ompenensaTh NPHOIMKEHHO KOOPAWHATHI TOYKM 1O €€ HM300paKEHHI0 Ha KOOPJMHATHOU
IIJIOCKOCTH.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

®  JCHOJIB30BaTh BEKTOPBl JUIsI pEUICHUS MPOCTEHINMX 334a4 Ha OINpEIEICHUE CKOPOCTH
OTHOCHUTEJIBHOTO JBUKECHUS.
Hcropust MaTeMaTUKH

e  OnuchIBaTh OTAENIbHBIE BBIAAIOIINECS PE3YJIbTAThl, IIOJYyYEHHBIE B XOJ€ PAa3BUTHUSI MaTeMaTUKU
KaK HayKu;

e 3HATh IIPUMEPHl MATEMATUYECKUX OTKPBITUH M HMX aBTOPOB, B CBSA3M C OTCYECTBEHHOH M
BCEMHUPHOHN UCTOPHUEH;

e [IOHMMAaTh POJIb MAaTEMATUKH B pa3Butuu Poccun.
MeToabl MaTEeMAaTHKH

e BpiOupare moaxoasiuil M3y4eHHbIH METOJ] AJISl PELICHUs W3YYEHHBIX TUIIOB MAaTeMaTHYeCKHX
3a1ad4;

e [IpuBOAUTH IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B OKPYKAKOLIEH JEHCTBUTEIBHOCTH U
IIPOU3BEICHUAX UCKYCCTBA.
BbInmyCKHUK MOJIYy4YHT BO3MOKHOCTh HAYYHThCHA B 7-9 Kiaccax

DJIeMEHTBI TEOPUU MHOKECTB M1 MATEMATHYECKOI JIOTHKH

o Onepuposamv noHAMuUAMU. OnpeodelleHue, meopemd, aKkCuoma, MHONCECMB0, XApaAKmMepucmuKu
MHOJICECBA, DIIEMEHN MHOJICeCmEd, NYyCmoe, KOHEeUHOe U OeCKOHEUHOe MHONCECMB0, NOOMHONCECMEO,
NPUHAOIEHCHOCTD, BKIIOUEHUE, PABEHCIIBO MHONCECME,

®  U300padxcamv MHOMCECEA U OMHOUEHUE MHONCECME C NOMOUWbIO KpY208 Diinepay

®  onpedenamv NPUHAONEHCHOCML INEMEHMA MHONCECMBY, O00beOUHEHUIO U NepeceyeHuio
MHOJCECE,;

®  300a8amb MHONMCECMBO C NOMOWBLIO NEPEUUCTIeHUs DTIeMEHMO8, CLOBECHO20 ONUCAHUSL

®  onepupoéamv NOHAMUAMU. BbICKA3bIGAHUE, UCMUHHOCMb U JONCHOCMb  BbICKA3bIBAHUS,
ompuyanue 6blCKA3blAHUU, Onepayul HAao 6biCKA3LIGAHUAMU. U, UIU, He, VCIOBHblE 6blCKA3bI8AHUS
(umnauxayuu);

®  CMPOUmMb BbICKA3LIBAHUSA, OMPUYAHUSL 8bICKA3bIGAHUI.
B noBceHeBHO¥ KU3HM U TIPU U3YYEHHHU JAPYTUX MPEIMETOB:
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®  Ccmpoumbs Yenouku yMO3aKatOUeHUll Ha OCHOBE UCNONb308AHUS NPAGUIL IO2UKU,

®  UCNONB308AMb MHONCECMBA, ONEPAYUL C MHOMCECBAMU, UX cpaghuyeckoe npedcmasienue 0
ONUCAHUS PEanbHbIX NPOYeCcco8 U sA61EeHUIL.
Yucaa

e Onepuposamv NOHAMUAMU. MHOICECMBO HAMYPALLHLIX YUCET, MHONCECME0 UYeblX Yucel,
MHOJICECMBO ~ PAYUOHANLHBIX — YUCEN, UPPAYUOHAILHOE YUCNO, KBAOPAMHbIL KOPEHb, MHOMCECHBO
0eliCmBUMeNbHbIX YUcell, 2e0MempuyecKds UHmMepnpemayusi HAmypaibHblX, UYeavlX, pPAYUOHAILHBIX,
OelicmeumenbHvlx yucei,

®  NOHUMAMb U OOBACHAMY CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCA,
8bINOIHAMb GLIYUCTCHUS, 8 MOM YUCAE C UCNONb308AHUEM NPUEMO8 DAYUOHATILHBIX GbIYUCTICHUU,
8bINOHAMb OKPY2NeHUe PAYUOHATLHBIX YUCeL C 3a0AHHOU MOYHOCMBIO;
CPAasHUBAMb PayUOHANbHBIE U UPPAYUOHATbHBLE YUCTA,
npeocmasiams payuoHaAIbHOe YUCTO 8 8Ude 0eCAMUYHOU Opoou
VROPAOOYUUBAMb YUCILA, 3ANUCAHHBIE 8 8UOE OOBIKHOBEHHOU U 0eCAMUYHOU OpooU,

o naxooumv HOI u HOK uucen u ucnonv306ams ux npu peuieHuu 3a0ay.
B noBceHeBHO KU3HM M NIPH U3YUYEHHHU APYTUX NPeIMETOB:

®  npuMeHAmb NPAsUIa NPUOTUNCEHHBIX GbIYUCTEHUN NPU peueHuu NpaKkmudeckux 3aoay u
peuteHuu 3a0a4 Opyaux yueOHvlX npeomemos,

®  GLINOJIHAMb CPABHEHUE Pe3YIbMAamos blYUCIeHUL NPU peueHuU NpaKkmu4eckux 3a0ad, 8 mom
yucie npuOIUNCEHHBIX BbIYUCTICHUT,

®  cocmasenams U OYEHUBAMsb YUCIOBblE GbIPANCEHUS NPU PeuleHUU NPAKMUYecKux 3a0ad u 3a0a4
U3 Opyeux y4eonvix npeomemos;

®  3anucvleamv U OKPYIsAMb YUCI08ble 3HAUEHUS PealbHblX GeNUYUH C UCHOIb308AHUEM PA3HbIX
cucmem usmepeHus.
ToxnecTBeHHbIE IPe0Opa30BaHUA

o  Onepuposamv NOHAMUAMU CMENEeHU C HAMYPATbHbIM NOKA3AmeNleM, CMeneHu ¢ Yeabim
ompuyamenbHulM NOKA3amenem;

®  BHLINONHAMbL NPeoOPA30BAHUS UYENbIX BbIPANCEHUL: OelcmBUusl ¢ OOHOYLEHAMU (CNLOJdCeHuUe,
8blUUMAHUE, YMHOJMCEHUE), OeliCMBUsL C MHO20UNeHaMU (CoJCeHUe, 8bIYUMAaHUe, YMHONCEHUE),

®  BLINOIHAMb DPA3NONCEHUE MHO20YUNEHO8 HA MHOMCUMENU OOHUM U3 CHOCO008: 6biHeceHue 3d
CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE YOPMYTL COKPAUWEHHO20 YMHONCEHUS,

®  gblOeNAMb KBAOPAM CYMMbL U PAZHOCIU OOHOUIEHO8,

®  pPACKNaovl8amv HA MHOJMCUMENU KBAOPAMHYIL MpPexuieH,

®  GLINOIHAMb NPEOOPA30BAHUS BbIPANCEHUL, COOEPHCAUSUX CMENEHU C YeTbIMU OMPUYAmenbHbIMU
nokazamensimu, nepexooums om 3anucu 8 8ude cmeneHu ¢ YeavlM OmpuyamelbHulM noKazamenem K 3anucu
8 gude Opodu;

®  GLINOIHAMb NPeobpa308anus OpPOOHO-PAYUOHATILHBIX —BbIPAJICEHUN. COKpaujeHue Opoobell,
npugedeHue ancebpaudeckux Opobei K obOwjemy 3HAMEeHAmento, ClONCeHUe, YMHOdCeHue, OeleHue
aneebpauveckux 0pobell, 8036edeHuUe aneeopaudeckol Opoou 8 HaAMmypaibHyI0 U Yeryrd OmpuyamesbHyio
cmenems;

®  GLINOIHAMb NPEoOPA3ZOBAHUS BLIPANCEHUL, COOEPHCAUUX KEAOPAMHbIE KOPHU

®  guldenamb Keaopam CYMMbl UMU PA3HOCMU O8VUIIEHA 8 BbIPANCEHUAX, COOepAHCAUJUX
K8aOpammbvle KOPHU,

®  GLINOIHAMb NPEoOPA30BAHUS BLIPANCEHULL, COOEPAHCAUSUX MOOYITb.
B noBcexHeBHOM KU3HM ¥ TIPH M3YYEHHH APYTUX MPEIMETOB:

®  BLINOIHAMb NPEOOPA30BANU U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOADMHOM 8Ude;

®  BLINOIHAMb NPeOOPA30BAHUS ANCEOPAUYECKUX BbIPANCEHUL NPU PeUleHUU 3a0ay OpY2uX Y4eOHbIX
npeomemos.
YpaBHeHHsI M HEPABEHCTBA

e  Onepuposamv nouaAmMuaMU: YpPaGHeHUe, HEPABEHCMBO, KOPEHb  YPAGHEHUs,  peuleHue
HepaseHcmea, pAsHOCUNIbHbIe YPABHeHUs, 001acmv onpeoeneHusi ypagHeHus: (HepageHcmed, CUcmembl
VpasHeHull Ul HepaseHcms);



® pewamb JUHElHble YPAGHEHUS U YPAGHEHUs, C80OUMble K JUHEUHbIM C NOMOUWbIO
MOACOECMBEHHBIX NPEOOPA30BANHULL,

® pewams KEAOPAMHbIE YPAGHEHUs U YPABHEHUS, CE00UMble K KB8AOPAMHLIM C HOMOWbLIO
MONCOeCMBEeHHbIX NPeobpPa3068aHUlL,

®  pewamsb OpOOHO-TUHELHbLE YPABHEHUS,

*  pewams npocmeriuie uppayuonanbivle ypaguenus suoa || f (x) =a, \/ f (x) = \/ g (X) ;

®  pewams ypasHeHus 6U0a X"=a ;
peuiams ypagHeHUus cnocoO0M pasilodHCeHusi Ha MHOMCUMENU U 3AMeHbl NePeMeHHO,
UCNOIbL3068AMb MEMOO UHMEPBAI08 OJisl peUeHUs YeablX U OPOOHO-PAYUOHATbHBIX HEPABEHCNE,
peuiams TUHeliHble YPAGHEHUs U HePABEHCMBA C NaAPaAMempamu,
peulams HeCl0NHCHbIE K8AOPAMHbLE YPAGHEHUS C NAPAMEMPOM,
peulams HeCl10ACHbLE CUCEMbL TUHENIHBIX YPAGHEHUU C Napamempamu,

®  pewambv HeCI0HCHBLE YPABHEHUS 8 YENbIX YUCLAX.
B noBceiHeBHO “KM3HM U IPH U3YYEHUH JPYTUX MPEIMETOB:

® cocmasnamv U pewiams JuHelHble U KeaopamHvle YPAGHEHUs, YPAGHEHUsl, K HUM C800Auuecs,
cucmembl TUHENUHbIX YPABHEHUU, HepaBeHCmE NPU peulenu 3a0ay Opy2ux y4eOHbIX npeoMemos;

®  GLINOJIHAMb OYEHKY NPasoonododuss pe3yibmamos, NONYUaAeMblX HpU peuleHuu JTUHElHbIX U
K8AOPAMHBIX YPAGHEHUL U CUCeM JUHEUHbIX YPAGHEHULl U HepA8eHCmE Npu peueHuu 3a0ay Opyaux
VUeOHbIX NpeoMemos;

®  gblOUpamb coOmMeemcmeayiouue YpasHeHus, HepaseHcmed Uil ux cucmemsl OJisi COCMABIeHUs
Mamemamuyeckol Mooenu 3a0aHHOL PeanbHOU CUMYayuu Uil RPUKIAOHOU 3a0ayu;

®  yMemb UHmMepnpemuposamy NOLYYEeHHbIU NPU peueHUuly YPasHeHus, HepaseHCmea Uiy CUcmembl
pe3yibmam 6 KOoHmeKkcme 3a0aHHOU PeaibHOL CUMYayuy Ulu NPUKIAOHOU 3a0ayl.
DOyHKIUH

e Onepuposamv nOHAMUAMU: DYHKYUOHATbHAA 3ABUCUMOCTb, QYHKYUs, epaguk @GyHKyuu,
Ccnocobwvl 3adamus @QYHKYUlU, apeymeHm u 3HaueHue QYHKYuu, obracmv onpeoeneHus U MHONCECHEO
3HaueHuti QYHKYuu, HyIu QYHKYUY, NPOMENCYMKU 3HAKONOCMOAHCMBA, MOHOMOHHOCMb (DYHKYUU,
YeMHOCMb/HeUemHOCMb QYHKYUU,

o cmpoums 2paguru AUHEUHOU, KEAOPAMUYHOU @OYHKYUl, 00pamuol NpoOnoOpPYUOHANbHOCMIU,

@ynryuu 6uoa: y=a+Lb, y=~x,y=3¥x, y=|x;
X+

®  Ha npumepe KEAOPAMUUHOU (DPYHKYUU, UCIONb306aMb npeodpasosanus epagura Gyuxyuu Y=f(X)
ons nocmpoenus 2paguroe Gynkyutl y = af (kx +b)+c ;

®  CcoCmaensmeb YpAasHeHust NPSMOU N0 3A0AHHBIM YCIOBUSM: NPOX0Oswell yepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osulell Yepe3 OAHHYI0 MOYKY U NAPALLeIbHOU OAHHOU NPIMOLL

® uccredosamv QyHKYUIO o ee epaguxy;

®  HAXOOUMb MHONMCECMBO 3HAYEHU, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU
K8aopamu4Hou hyHKyuu,

®  onepuposamv  NOHAMUAMU.  NOCAEO08AMENbHOCMb,  ApUMemuieckas  npocpeccus,
2eomMempuyeckas npoepeccusi;

®  pewams 3a0a4u HA APUDGMEMUYECKVIO U 2eOMEMPULECKYI0 NPOZPECCUIO.
B nmoBceqHeBHOI KU3HHM M NIPH H3yYEeHUH APYTUX MPeIMETOB:

®  ULIIOCMPUPOBAMb € NOMOWDBIO 2PAPUKA  PEalbHYI0  3A8UCUMOCMb UIU  HPOYecc Nno Ux
XapakmepucmuKam,

®  UCNONL308aMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU PYHKYUU NPU peuteHuu 3a0ai u3z opyeux
VueOHbIX NPeOMemos.
TexkcroBbIe 3agaun

e  Pewamb npocmvle U CIOJCHblE 3A0AYU PA3HLIX MUNOG, a4 MAKdHCe 3a0ayu NOBbIUEHHOU
mpyoHocmu,

®  UCNONB308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOENU MEKCMO8 CLONCHBIX 3A0ay 051 NOCMPOeHUs
NOUCKOBOLL CXeMbl U peuleHus 3a0ay,
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®  paziuuames MOOenb MeKCma U MOOelb peulenus 3a0adi, KOHCMPYUposams K OOHOU MOOenu
PeeHUss HeCIOMHCHOU 3a0ayu pa3Hvle MOOeau MeKCma 3a0ayu;

®  3HAMb U NPUMEHAMb 00a CNOcoba NOUCKa peuwieHus 3a0ay (0m mpebosaHus K YCI08Uio U om
VC08Usl K mpebo8anuio);

®  MOOenUPO8amsb paccyiHcOeHus npu NOUCKe peuenus 3a0a4 ¢ NOMOWbIO epagp-cxembl;

®  gvI0eNAMb IMANBL peUleHUs 3a0aiU U CO0epAHCAHUe KAHCO020 IMAand;

®  yuemb 8bIOUPAMb ONMUMAILHLINL Memo0 peuleHuss 3a0a4u U O0CO3HABAMb BblOOp Memood,
paccmampusams pasiudtbvle Memoowl, HAX00UMb PA3Hble peuleHUs 3a0adl, ecliu 03MONCHO;

®  AHAMU3UPOBAMb 3aMPYOHEHUs NPU PEUeHUU 3a0aly,

®  GLINONHAML PA3IUYHbIE NPeoOPA308aHUsl NPEONIONCEHHOU 3a0aydl, KOHCMPYUPOBAMb HOBble
3a0ayu u3 OAHHOU, 8 MOM YUclie 0Opammubvie;

®  UHmMepnpemupo8amMs BbIYUCIUMENbHLIE pe3yIbmamsl 8 3adave, UCCIe008aMb NOJYYEHHOE
peulerue 3a0a4u;

®  QHATU3UPOBAMb BCEBO3MOJICHBIE CUMYAYUU B3AUMHO20 PACNONIONCEHU O08YX O00HEeKmos U
UBMEHeHUe UX XAPAKMEPUCTUK NPU COBMECTHOM OBUNCEHUU (CKOPOCMb, 8peMsl, paACCMOsHUE) NP peuleHUuU
3a0ay Ha 0sudiceHUue 08yX 0O0BLEKMO8 KaK 8 00HOM, MAK U 8 NPOMUBONONONACHBIX HANPABIEHUSX,

®  UCCre008amb  8CEBO3MOJICHbIE CUMYAYUU NPU peuwleHuu 3a0a4y Ha O08udxiceHue no peke,
paccmampusams pasHvle CUCmeMbl Omcuema,

®  pewams pasHOOOPA3HbBLE 3A0aYU KHA YACMUY,

®  pewamb U 0DOCHOBbIBAMb C80€ peuleHue 3a0ay (8blOeNamb MaAmeMamuiecKylo OCHO8Y) Ha
HAaxoxcoeHue 4acmu Yucid u Yucida no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbICLA OpooU;

®  0co3Hasamv U 0OBLACHAMb UOCHMUYHOCMb 3A0aY PA3HLIX MUNOS, CEA3LIBAIOWUX MPU BETUUUHB]
(Ha pabomy, Ha NOKYNKU, HA OBUdCEHUE), BblOeNAMb MU GEeIUYUHbL U OMHOWEHUS MedCOy HUMU,
NPUMEHAMb UX NPU PeueHUU 3a0ay, KOHCMPYUpPo8ams cOOCMEEHHble 3a0ay YKA3AHHbIX MUNO08;

®  grademv OCHOBHBIMU MEMOOAMU PeUeHUs 3a0ad Ha CMeCU, CNIABbl, KOHYEHMPayuu,

®  pewams 3a0a4u HA NPOYEHMbL, 8 MOM YUCTE, CLONCHbIE NPOYEHMbL C 0OOCHOBAHUEM, UCNOIb3Y5
PpasHvle cnocoowl;

®  pewams n02uyecKue 3a0ayu pasHLIMU CNOCODAMU, 8 MOM YUCTLe, ¢ 08YMs OIOKAMU U C mpems
O1OKAMU OAHHBIX C NOMOWbIO MAOIUY,

®  pewambs 3a0a4u NO KOMOUHAMOPUKE U MeopUu BeposmMHOCMeEl HA OCHOB8e UCHONb306AHUs
U3YYEHHBIX MemOo008 U 060CHOBbIBAMb peuleHUe,

®  pewams HeClONHCHbLE 3A0ayl N0 MAMEeMAMU4ecKol Cmamucmuxe;

® 061a0emb  OCHOBHLIMU  MEMOOAMU  PeUeHUss  CIOJHCeMHbIX — 3a0a4:  apugpmemudecKutl,
aneebpauveckuil, nepebop apuUAHMO8, 2ceoMempuyeckull, 2paguueckutl, NPUMEHAMb UX 6 HOBbIX NO
CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.
B noBceHeBHO KU3HM U TIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  guidenamb NpU peuieHuu 3a0ad Xapakxmepucmuku paccmMampusaemou 6 3adave cumyayuu,
OMIUYHBIE OM DeanbHblX (me, Om KOMOPbIX aOCMpacuposalucs), KOHCMpYyupoeams HOGble CUMYAyuu ¢
Yuemom Smux Xapakmepucmuk, 8 HACMHOCMU, NpU peuleHuu 3a0ay HA KOHYEHmpAayuu, y4yumvléamo
NJIOMHOCMb 8eecmed;

® pewamsv U KOHCMPYUPOBAMb 3A0ayU HA OCHOBE DPACCMOMPEHUS DeanbHblX CUmyayui, 6
KOMOpbIX He mpedyemcs MOYHbll GbIUUCIUMETbHBIL Pe3YIbman;

®  pewams 3a0ayu HA OBUNCEHUE NO peKe, PACCMAMPUBASL PA3HbLE CUCEMbL OMCYemd.
CraTuCcTHKA M TeOpHs BEPOSATHOCTEH

e Onepuposamsv NOHAMUAMU. CMOAOUAMbIE U KPY208ble OUazpammbl, mabauybl OaHHbIX, CpeoHee
apugmemuueckoe, meouana, HauboIbUee U HAUMEHbULee SHAYEHUS 8bIOOPKU, PA3MAX 8bIOOPKU, OUCNEPCUs.
U cmanoapmHoe OMKIOHeHUe, CIYYauHas USMEHYUBOCMb,

®  uzsneKamv UHpOpPMayUI, NPEOCMAasIeHHYI0 8 MadIUYax, Ha OUaAspamMmax, spapuxax;

® cocmasnams madauYysl, CMPOUms OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU: DAKMOPUAN YUCIA, NEPEeCMAHOBKU U COYeManus, mpeyoibHUK
Ilackansa,

®  NPUMEHAMb NPAGUIO NPOU3BEOEHUs NPU PEUUeHUU KOMOUHAMOPHBIX 3a0a4;
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®  onepupoeamv NOHAMUAMU. CIVUAUHBIL ONbIM, CAVYAUHBIL 8b100D, UCNbIMAHUE, dJIeMEeHMAapHOoe
cayuatinoe cobvimue (UCxo0), Kiaccuyeckoe onpeoenienue 8epoMHOCIU CIYHaUH020 coObIMUs, Onepayuu
HAO CAYYAUHBIMU COOBIMUAMU,

®  npPeoCcmasiAmsb UHGOPMAYUIO C NOMOWBIO KPY208 Diliepa;

®  pewams 3a0ayu HA BbIYUCIEHUE BEPOAMHOCMU C NOOCYEMOM KOIUYecmea 6apuaHmos ¢
NOMOWbIO KOMOUHAMOPUKU.
B noBceaHeBHOI1 )KM3HU M PU U3YYe€HHH IPYTHX NMPEAMETOB:

®  u38TEKAMb, UHMEPNPEemuposams U npeobpasoevleamy UHGOpMAyUio, NpeoCmasieHHYI0 6
mabauyax, Ha OUAspamMmax, pa@urax, OmMpadxzcaruyo cOUCMEA U XapaKmepucmuKku peaibHblX npoyeccos
U A61eHUlL;

®  onpedensimb CMAMUCMUYECKUE XAPAKMEPUCMUKU 6blOOPOK NO  MabIuyam, Ouacpammam,
epaguxam, bINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM Yelu PeuleHus 3a0ayul;

®  OyeHUBamMb 8ePOSAMHOCHb PEAIbHBIX COOLIMULL U ABTEHUL.
I'eomeTpuueckue purypsl

o Onepuposamv NOHAMUAMU 2EOMEMPULECKUX Puyp;

®  u3BIEKAMb, UHMEPNPEMUPOBAMb U NPeodpa306bl6ams UHOOPMAYUID O 2eOMEMPUYECKUX
Queypax, npedcmasieHHyI0 Ha Yepmedlcax;

®  npumenAmb 2eomempuieckue (Gakmoel Ol peuleHus 3a0ay, 8 MoM Yucie, NPeononacarouux
HeCKONILKO UWA208 peuleHUs,

*  hopmynuposams 6 NPOCMEUUUX CIYUASX CBOUCMEA U NPUSHAKU (ueyp,

®  00Ka3bI8AMb 2e0MeMPULECKUE YIBEPHCOCHUSL,

e grademv  CMAHOAPMHOU  Klaccuguxayueu  NIOCKUX  ¢ueyp  (mpeyeorvHuKos  u
Yemulpexy201bHUKOB).
B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTUX MPEeIMETOB:

®  UCNONB308AMb  CEOUCMBA 2eOMempudeckux @ueyp O0as peuwleHus 3a0aiy NpaKmMuieckKozo
xapakmepa u 3a0a4 U3 CMEeHCHbIX OUCYUNTUH.
OTHoOmIEeHus

o Onepuposamb NOHAMUAMU: DABEHCMEO ueyp, pasHvie ueypvl, PaGeHCHEo Mpey2oIbHUKOS,
napanieibHOCmy  NPAMbIX, NEPHEeHOUKYISAPHOCMb NPAMbIX, Yelbl MeHcOy NPAMbIMU, NEPReHOUKYIAD,
HAKIOHHASL, NpoeKyus, nooodue gueyp, nododHsie huzypuvl, NOO0OHbBIE MPEY2OTbHUKL,

*  npumensmo meopemy Paneca u meopemy 0 NPONOPYUOHATLHBIX OMPEIKAX NPU PeUleHUU 3a0ay,

®  Xapaxkmepuzo8amv 63AUMHOE PACNONONHCEHUE NPAMOU U OKDPYIHCHOCIU, O8YX OKPYHCHOCHIEIL.
B noBceaHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTHX MPEAMETOB:

®  UCNONB308AMb OMHOWEHUS OISl PEUEeHUs 3a0aU, BOSHUKAIOWUX 8 PeaibHOU HCUSHU.
N3mepennsi M BbIYUCIEHHSA

e  Onepuposamb npedcmagieHusmMu 0 OauHe, NIowaou, obveme Kax eeruuuramu. IIpumensimo
meopemy Ilughacopa, ghopmynvl nrowaou, obvema npu peweruu MHO2OUA208bIX 3a0ay, 8 KOMOPLIX He 8Ce
OaHHble NpeOCmasieHvl A6HO, d MpeOVIOm 6bIYUCIeHUl, ONepuposams Oolee WUPOKUM KOIUYECE8OM
dopmyn OnuHbl, niowaou, 0dvema, 8bIYUCIAMb XAPAKMEPUCUKU KOMOuHayui gueyp (oxpyxicHocmel u
MHO20V2O0NbHUKOB)  BbIYUCIAMb PACCMOAHUA  MeHcOy ueypamu, NPUMeHAMb MpPUeOHOMempuiecKue
Gopmynvl 0151 8bINUCIEHUL 8 OONIeE CTLONCHBIX CYUASIX, NPOBOOUMb BbIUUCIEHUS HA OCHOBE PABHOBEIUKOCTIU
U pasHOCOCMABIeHHOCU,

®  1POBOOUMb NPOCTbLE BLINUCLEHUSL HA 0OBEMHBIX MeNax;

®  opmynuposams 3a0auu Ha bIYUCTEHUE ONUH, Naowadel U 00beMo8 U peuiams Ux.
B noBceHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTHX MPEAMETOB:

®  1POBOOUMD BLIYUCIEHUS HA MECTHOCIU,

®  npumensmb GOpMYIbl NPU BLIYUCIEHUAX 8 CMENCHbIX YUeOHbIX npeomemax, 6 OKpyicaroueu
oeticmeumenbHOCmu.
I'eomeTpuyeckue nocTpoeHus

o /300padcamv ceomempuueckue ueypovl no MeKCmoBoMy U CUMBOTbHOMY ONUCAHUIO,

®  CB000OHO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 68 HECTIONCHBIX CIYUASX,

®  BLINOAHAMbL NOCMPOEHUSI MPEY2ONIbHUKOS, NPUMEHAMb OMmOeNbHble Memoobl NOCMPOEHUl
YUpKyIem U TUHEKOU U NPo8ooums npocmetiviue UcCie008aHuUs YUCLA PeuleHull;
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®  uzobpadxcamv munosvie HNIOCKUe Quaypbl U 0OvbeMHble mend ¢ NOMOWbI0 NPOCEUUUX
KOMNbIOMEPHBIX UHCIPYMEHNOB.
B noBceaHeBHOI )KM3HU M PU U3YYE€HHUH IPYTHX MPEIMETOB:

®  BBLINOIHAMb NPOCMeUuUe NOCMPOEHUS HA MECMHOCIU, HeODX0OUMbIE 8 PEalbHOU HCUSHU,

®  OyeHUBamMb pazmepwvl peanbHbiX 00BLEKNMO8 OKPYHCAIOUe20 MUpQ.
IIpeoGpazoBanusn

o Onepuposamv noHAMUEM OBUNCEHUS U NPeoOPA308aAHUs NOO0OUs, 6l1A0emb Nnpuemamu
nocmpoenus Queyp ¢ UCNONb308aHUEM OBUINCEHUU U NPeobpazosanuti noooous, NPUMeHAmMs NOJYYeHHble
3HAHUSL U ONBLM NOCMPOEHULL 8 CMENCHBIX NPEOMEeMax U 8 PeaibHbiX CUMYAYUsX OKPYIHCAIOUWe20 Mupd,

e cmpoumbs pueypy, no00OHYI0 OAHHOU, NOIBL30BAMBC CEOUCMBAMU NOO0OUSL 01 0O0CHOBAHUS
ceoticms ueyp,

®  NPUMEHAMb CBOUCMEA OBUNCEHULL OJIs NPOBEOeHUs. NPOCEUUUX 0O0CHOBAHULL CBOUCME huyp.
B noBceaHeBHOI1 )KM3HU M PU U3YYe€HHH IPYTHX NMPEAMETOB:

®  NpUMEHIMb CEOLUCEA OB8UIICEHULL U NPUMEHAMb N0000Ue OJisk NOCMPOEHUIL U 8bIYUCTCHUIL.
BekTopbl M KOOPAUHATHI HA TIOCKOCTH

o  Onepuposamb NOHAMUAMU BEKMOP, CYMMA, PA3HOCMb 6EKMOPOS, NpOU3eedeHue 6eKmopa Ha
YUCTIO, Y20l MedNCOy BeKmMOpamu, CKAIAPHOE NpOu3BedeHue BeKmopos, KOOPOUHAmbvl HA NIOCKOCHU,
KOOpOUHAMbL 6eKMOPA;

®  GLINOAHAMbL OCUCmBUsT HAO BeKMOpamu (Clodicenue, BblYUMAaHue, YMHOJICEHUEe HA YUCTO),
BLIUUCTAMD CKAJSIPHOE NPOU3BEOCHUE, ONpedeisimb 6 NPOCMEUUUX CIyHasax Yeol MexHcOoy GeKmopamu,
BLINOJHAMb  PA3IONCEHUE BEeKMOpd HA COCMAGIAWUe, NPUMEHAMb NOLYYEeHHble 3HAHUA 6 u3uKe,
nOIb306AMbCSL POPMYNOU  BLIMUCIEHUS PACCMOSHUSL MeNCOY MOYKAMU NO U3BECHIHbIM KOOPOUHAMAM,
UCNONbL306aMb YPABHEHUA Quzyp OJis peulenus 3a0a4;

®  npUMeHIMb BEKMOPbL U KOOPOUHAMbL O/l PEUEHUsT 2e0OMEeMPULecKux 3a0ay Ha 6blYUCTIeHUe
OJIUH, Y2N08.
B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

®  UCNONB308aMb NOHAMUS 8EKMOPO8 U KOOPOUHAM O/l peuleHus: 3a0a4 no ¢usuxe, ceoepaghuu u
opyaum y4eOHbIM npeoMeman.
Hcropuss MaTeMaTuKH

e Xapakmepuzoeamv 6KIAO BbLOAIOWUXCA MAMEMAMUKO8 6 pA38umue MamemMamuky U UHbIX
HayuHuIX odaacmell,

®  NOHUMAamMb oL Mamemamukuy 6 pazsumuu Poccuu.
MeToabl MATEMATUKH

o Vcnonv3ys usyuyeHHvlie Memoobvl, Npo8OOUNb OOKA3AMENbCHIBO, BbINOIHAMb ONPOBEPIHCEHUE,

®  8bLIOUpamMb U3yUeHHble Memoobl U UX KOMOUHAYUU OISl peueHUsi MamemMamuyeckux 3a0ad;

®  UCNOIB308AMb MameMamuyeckue 3HaHus Ol ONUCAHUSL 3AKOHOMEPHOCMeEU 8 OKpyicarouel
OelicmeumenbHOCMU U NPOU3BEOCHUSX UCKYCCMBA,

®  npuMmensmb npocmeluiue NPOSPAMMHbBIE CPeOCmEd U  ANeKMPOHHO-KOMMYHUKAYUOHHDbLE
cucmembl NpuU peuenuy Mamemamuyeckux 3a0ay.

2) Conep:xaHue yueoHoOro kypca «MareMaTHKa B 3aJ1a4aX» B 5-6 Kjaccax.

HartypaJibHble 4nc/1a U HYJIb

HarypanbHblii psijl YHCesl U €ro CBOicTBA

HartypanbHoe 4nciio, MHOXECTBO HATYPAIbHBIX YHCEN M €T0 CBOWCTBA, M300paKeHUE HATYPATbHBIX
4Kcell TOYKaMU Ha YMCIIOBOM NpsAMOi. Mcrionb30BaHNEe CBOMCTB HATypaIbHBIX YHCEN NIPU PELICHUH 3a]1a4.

3anuch U YTeHHne HATYPAJIBbHBIX YUCEJ

Paznuune Mexnay umeppoidl um umcnom. Ilo3unuoHHas 3amuMch HATYPaJbHOIO YHUCIA, ITOMECTHOE
3HAa4YCHUC I_II/I(l)pBI, paspaabsl U KJIIACChbl, COOTHOIICHUE MCXKAY ABYMSA COCCOAHUMHU paspAAHBIMU CAUHUIIAMH,
YTEHHE U 3aIlUCh HATYPAJIbHBIX YHCEI.

CpaBHeHMe HATYpPaJILHBIX YHcesl, CPaBHeHHe ¢ yucaom 0

[TonsiTie O CcpaBHEHMHM 4MCEJl, CPABHEHHME HATYPAJIBHBIX YHUCEN JpPYr C APYIOM M C HYJEM,
MaTeMaTH4YecKas 3aliCh CPABHEHUI, ClIOCOOBI CPABHEHUS YUCEIL.

JleHCTBHSA ¢ HATYPAJBHBIMH YHUCJIAMH
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CrnoxeHre U BBIUMTAHUE, KOMIIOHEHTHI CIIOKCHHSI M BBIYUTAHHUS, CBSI3b MEXKIy HHUMH, HaXOXKICHHUE
CYMMBI U Pa3HOCTH, U3BMEHEHHE CYMMBI U Pa3HOCTHU MPU U3MEHEHUH KOMIIOHEHTOB CJIOKEHHUS U BEIUUTAHUSI.

YMHOKEHUE U JIeTICHHE, KOMIIOHEHThl YMHOXKEHUSI U JCNICHUS, CBA3h MEXKIYy HUMHU, YMHOXKCHHE U
CIIO)KEHHE B CTOJOMK, JENIEHUE YToJIKOM, MPOBEpPKa pe3ynbTara C MOMOIIBI0O MPUKUAKH U 00paTHOro
JECUCTBUA.

[lepemecTuTENbHBIN U COUETATEIbHBINA 3aKOHBI CJIOKEHUS M YMHOXKEHUS, pacIipeleIUTeNbHbIN 3aKOH
YMHOXXEHUSI OTHOCUTEIIBHO CIIOKEHUS, O00O0CHOBAHUE ANCOPUMMOS GbINOJIHEHUS  apupMemuyeckux
Oeticmasuii.

CTtemneHb ¢ HATYPAJbHBLIM MOKAa3aTeJIeM

3anuch 4YKMciaa B BHUJE CYMMBI pa3psAIHBIX ClIaraeMbIX, MOPSAIAOK BBIOJHEHUS JCHCTBUI B
BBIPOKECHUSX, COACPKAILUX CTETICHb, BBIYMCICHUE 3HAYCHUN BBIPAKEHUM, COACPIKAIIUX CTETICHb.

YucaoBble BbIPpAKEeHUS

UucnoBoe BbIpaKEHUE U €r0 3HAYEHUE, ITOPSAIOK BBIIIOJIHEHUS JEHUCTBUIA.

JleaeHue ¢ ocTaTKOM

JleneHne ¢ OCTaTKOM HAa MHOMKECTBE HATYpPAJIbHBIX YHCEN, CB0UCMEA OeleHUsi ¢ OCMAMKOM.
[IpakTuueckue 3a/1a4u HA JIEJIEHUE C OCTATKOM.

CBoilicTBa M IPU3HAKH 1€JTUMOCTH

CBolicTBO AenUMOCTH CyMMbl (pasHocTu) Ha umcino. [Ipusnaku nemmmoctu Ha 2, 3, 5, 9, 10.
Ipuznaxu denumocmu na 4, 6, 8, 11. [okazamenvcmeo npusnaxoe oenumocmu. PenieHne mpakTUUeCKuX
3aJla4 ¢ IPUMEHEHHUEM IIPU3HAKOB JETUMOCTH.

Pa3no:xkeHue yncia Ha NPOCTbIe MHOKUTEIH

[IpocTeie u cocTaBHbIE YUCHA, peuemo Ipamocgena.

PasznoxeHue HaTypagpHOro 4ucia Ha MHOXUTENIH, pa3JOKEHUE Ha MPOCTbIE MHOXKHUTEIH.
Konuuecmso Oenumeneil yucna, aneopumm paziodcenus YUCIA HA NPOCMble MHONICUMENU, OCHOBHAS
meopema apugmemuxu.

Anredpanyeckne BbIPaKeHUS

Hcnonp3oBanne OykB i OOO3HAUYEHHUS 4YHCE, BBIYMCICHHE 3HAUCHHsS anreOpamyecKoro
BBIp@XEHUS, IPUMEHEHUE anreOpandecKux BBIPAKEHUM JAJIS 3alKUCH CBOMCTB apU(pMETHUYECKUX IEHCTBHIA,
peoOpa3oBaHue ANreOPandecKuX BRIPAKESHUH.

JenuTenn n KpaTHbIe

Jenutenb U ero CBOMCTBA, OOIIMI AEIUTENs ABYX U Oojiee dnces, HauOOJbIINNA OO TEeTUTENb,
B3aMMHO IMPOCTBIE YUCIIA, HAXOX/AeHUe Haubosblero obduiero nenutens. KpatHoe u ero cBoiictsa, obuiee
KpaTHOE JBYX U OoJjiee yucels, HaMMEeHblee 001iee KpaTHOe, CocoObl HaX0XK/IEHNS! HAUMEHBIIET0 00IIero
KpaTHOTO.

Jpoou

OO0ObIKHOBEHHBIE IPO0H

Hons, yacth, apobHOE uncio, ApoOb. J[poOHoe umcio Kak pe3ynbTar AeneHus. llpaBuinbHble U
HEeMpaBUIbHBIE TPOOH, CMEIIaHHAS JPOOh (CMEIIaHHOE YUCIIO).

3anuch HaTypaJlbHOTO 4HciIa B BHJAE JApoOM C 33JaHHBIM 3HaMeHarteleM, IpeoOpa3oBaHHE
CMEIIaHHOM IpoOH B HEMPaBUIBHYIO P00 U HA0OOPOT.

CrnosxeHue ¥ BbIYMTaHHE OOBIKHOBEHHBIX JIpo0eii. YMHOKEHHE U JIeJIeHNEe OObIKHOBEHHBIX APOOEH.

ApudmeTndeckne IeiCTBHUS CO CMEIIaHHBIMU JPOOSIMHU.

Apudmernueckue 1eHCTBUS C IPOOHBIMU YHCIAMHU.

Cnocobvl payuonanuzayuu 8bI4UCIeHUL U UX NPUMEHeHUe NPU 8bINOJIHEHUU OeliCTNEU.

JecsaiTuuHbIe APOOH

Ilemass w npoOHast YacTu JecaTHYHOM npobu. IIpeoOpa3oBaHue [AeCATUYHBIX JpoOeil B
oObIkHOBeHHBIC. CIIO)KEHHE W BBIYMTAHUE JECATHYHBIX IpoOed. YMHOXEHHE W JCIICHHE IECATUYHBIX
npobeii. IIpeobpazosarnue 0bvikHOBeHHbIX Opobell 8 Decamuutble Opoou. OTHOLIEHHE IBYX YHCe

ITponopuuu. CoiicTBa MpONOpLHA, TPUMEHEHNE TPOIIOPIUI U OTHOLIEHUI NPH PELICHUH 3aa4.

Cpennee apudpmernyeckoe yucesa

Cpennee apudmMernyeckoe AByX uucen. M3o0paxkenue cpeaHero apudMeTHudecKoro JByX 4ucels Ha
YHCIIOBOM MpsiMoi. PelieHne mpakTH4eckux 3a/1au ¢ IpUMEHEHHEM cpenHero apudmerndeckoro. Cpednee
apugmemuueckoe HeCKOIbKUX YUCE.

IIpoueHTHI
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[lonsitue mnpoueHTa. BpluncieHne NPOLEHTOB OT YMCIA M YHUCIA O H3BECTHOMY IIPOILICHTY,
BBIPa)KCHHME OTHOIIEHUS B IPOLIEHTAX. PenieHne HeCIOKHBIX MPAKTUYECKUX 3a7a4 ¢ IPOLICHTAMM.

PannoHaJibHBIE YHCJIA

IHosnoxxuTENbHBIE M OTPHLATEIbHBIC YHCJIA

Mopynp uucia, TeOMETpUYECcKas UHTEpIpeTaust MOyIsl yuciia. J{edcTBUS ¢ MONOKUTEIbHBIMU U
OTPULIATEIILHBIMU YK CIIaMH. MHOXECTBO LIEJIBIX YHCET.

ITonsiTHe 0 pamMOHAJBLHOM 4ucJe. [lepsuunoe npedcmagienue 0 MHONICECMBE PAYUOHATLHBIX
yycen. JIeWCTBUS C pallMOHAJIBHBIMU YHCIIAMH.

PemeHue TekCTOBBIX 32124

EauHunbl uM3MepeHMWii: UIMHBI, IUIOMIATU, O0O0BEMa, MAacChl, BPEMEHH, CKOPOCTHU. 3aBUCHMOCTH
MEXy €AMHUILIAMUA U3MEPEHHUs KaKJI0M BEIIMYMHBI. 3aBUCHMOCTH MEX]Y BEJIMYMHAMH: CKOPOCTb, BpeMs,
paccTosiHue; IPOU3BOUTENLHOCTD, BpeMs, paboTa; [leHa, KOJIHYeCTBO, CTOUMOCTb.

3apaum Ha Bce apupMeTHUEeCKHUE AeHCTBUSA

Pemennie TekcTOBBIX 3a/1a4 apudmeruyeckuM crnocodom. Vcnonb3oBanue TadiuIl, CXeM, YepTekKeH,
JIPYTUX CPEACTB MPEACTABICHUS JAHHBIX IIPU PEIICHUU 33]1a4H.

3amayu HA IBUKeHH e, Pa00Ty M MOKYNKHU

Pemienue HeCHOXHBIX 3aJad Ha JABUKCHHUE B MPOTHUBOIOJIOXKHBIX HAIpaBJICHUSAX, B OJHOM
HaIMpaBlIEHUH, ABM)KCHUE 110 PEKe M0 TEUEHUIO U MPOTUB TeueHUs. Perienne 3a1ay Ha COBMECTHYIO padoTy.
[Ipumenenue apobeii mpu pelieHnu 3a1au.

3agaum Ha YacTH, 10, TPOLEHTHI

Pemienne 3a1a4 Ha HAXOXKACHUE YaCTH YMCIIA U YUCIIA TIO €ro YacTH. Perenue 3a1a4 Ha MPOLICHTHI U
noinu. [Ipumenenue nponopuuii Ipu peleHuu 3a1ay.

Jloruyeckue 3a1a4u

Perenrie HeCIOXKHBIX JIOTUYECKUX 3a/1ad. Peuwenue nocuueckux 3a0a4 ¢ nomowwto epaghos, mabauy.

OcHOBHBIE METO/IbI PellleHHsI TEKCTOBBIX 3a7a4: apuPMETHICCKH, TepeOop BapHAHTOB.

Harasanas reomerpust

durypsl B OKpyXxaroleM Mupe. YeTblpexyroiabHUK, IPIMOYTOIbHUK, KBaJpaT. TpeyrojabHUK, 6UObl
mpeyeonbHuxos. Ilpasunbhvie MmuoeoyeonvHuky. M300pakeHHE OCHOBHBIX T'€OMETPUYECKUX (QUTYD.
Bzaumnoe pacnonoosicenue 08yx npsamvix, 08yX OKPYIUCHOCMElU, NPAMOU U OKpydlchocmu. JIIMHA OTpe3Ka,
nomaHol. Enuuunel usmepenus anuHbl. I[lepumerp MHoroyronpHuka. IlonsTtue miomanu ¢Gurypsi;
eIMHUIBl W3MepeHus Iulomanau. [lnomane mnpsMoyronbHHMKa, kBajapata. [lpuOnmkeHHoe H3MepeHHe
momaau Guryp Ha kierdarou Oymare. Pagnosenuxue ghueypoi.

Harnsiiaele mpencTaBieHUs O TNPOCTPAHCTBEHHBIX (Urypax: KyO, Napajulenenunes, npusMa,
nupammia, map, chepa, Konyc, mminHap. M300paxeHne npocTpaHCTBEHHBIX GUryp. [lpumepwvi ceuenuil.
Mnozozpannuku. Ilpasunvruvie muococpannuxu. IIpuMeprsl pa3BepTOK MHOIOIPAHHUKOB, LWIMHIpA U
KOHYCa.

[TonsiTue o6bema; equHULBl 00beMa. OOBEM MPSIMOYTOJIBHOTO NapajljieNenunesa, Kyoa.

[Tonsstue o paBeHcTBe Quryp. LlenTpanbHas, oceBas U 3epkanvHas cummeTrpuu. M3o0pakeHue
CUMMETPUYHBIX (QUryp.

Pemenne npaktuyeckux 3ajad ¢ IpUMEHEHUEM IPOCTEHIINX CBOWCTB (QUTYD.

Hcropusi MaTeMaTHKHU

llossnenue yugp, 6yks, uepoenughoé 6 npoyecce cuema u pacnpeoenenusi NpoOyKmos Ha J{peenem
bnuorcnem Bocmorxe.

Pooicoenue wecmudecamepuunoii cucmemol cuucnenus. Ilosenenue oecamuunou 3anucu yucei.

Pooicoenue u pazeumue apugpmemuxu namypanvnoix yucen. HOK, HOJ], npocmule yucna. Pewemo
Opamocgena.

Tlossnenue Hynsa U OMpUYAMENbHBIX YUCeNl 8 Mamemamuke opeenocmu.. /[poou 6 Basunone, Ecunme,
Pume. Cmapunnvie cucmemwvt mep. /lecamuunvle Opoou u mempudecxkas cucmema mep. JI. Maenuyxuii.

Conep:xkanue yueOHOro kypca « Mamemamuxka 6 3adavax» B 7-9 kjaccax
Auredpa
Yucaa

PaunnoHajJbHbIC YHCIA
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MHOXeCTBO pallMoHAJIbHBIX uKcesl. CpaBHEHUE pallMOHANIbHBIX uKcell. [IeficTBUS ¢ pallMOHATbHBIMU
yucinamu. /Ilpedcmasnenue payuorHaibHO20 YUCIa 0ecamudHou 0poobio.

HppanuoHajbHble YHCIA

[TonssiTne wuWppanuMoHaIbHOrO 4HCia. Pacro3HaBaHue UWppalUMoOHaIbHBIX 4yuced. [Ipumepsl

JoKa3aTeNbCcTB B anredpe. VppanuoHanbHOCTh 4YHCIIA \/E . Ilpumenenne B reomerpuu. CpagHeHue
uppayuonanbHulx yucen. Muoscecmso oeticmeumenbubix yuce.

ToxnecTBeHHbIE IPe00Pa30BaHUS

YucioBble 1 OyKBEeHHbIE BLIPAKEHHS

Bripaxkenue ¢ nepemeHHoi. 3HaueHue BoipaxeHus. [logcTaHoBKa BhIpaKEHUN BMECTO IEPEMEHHBIX.

Lenbie BbIpakeHUst

Cremnenb ¢ HaTypalbHBIM TOKa3aTesieM U ee cBoiicTBa. [IpeoOpa3oBanus BeIpaskeHUH, COAepKAIIUX
CTETIEHH C HaTypaJbHBIM [TOKa3aTeNeM.

OpnHowneHn, MHorouseH. [IeHcTBUS ¢ OJHOWIEHAMM M MHOTOWIEHaMHU (CIIOKEHUE, BbIYUTAHHE,
yMHOXKeHHue). DOpMyIibl COKPALICHHOTO YMHOXKEHHUS: Pa3HOCTh KBAJpaTOB, KBAJIpaT CyMMBI U Pa3HOCTH.
Pa3znoxxeHne MHOroujieHa Ha MHOXXHUTEIH: BbIHECEHHE OOIIEr0 MHOXHTENS 3a CKOOKH, 2pynnuposxa,
npumenenue Gopmyn cokpawjeHno2o ymHoodcenus. Keaopammuvliil mpexunen, pasnodceHue Keaopamuoco
mpexuieHa Ha MHO*CUMENU.

JIpo0HO-palioHA/IbHbIE BHIPAKEHUS

Crenenb ¢ 1enbiM mokazaTeneM. lIpeoOpazoBanue ApOOHO-IMHEHHBIX BBIPAKCHUI: CIIOXKEHUE,
YMHOXXEHHE, JCleHHe. Aneebpauueckas 0Opobw. [onycmumsie 3HAUeHUs NEPeMEeHHbIX 6 OpoOHO-
payuonanvhvix evipadicenusx. Coxpawenue arcedpauveckux opobdei. Ilpusedenue anrcebpauueckux opooeti
K obwemy 3uamenamenio. /leiicmsus ¢ aneceopauieckumu OpoOIMu. CLOdCeHue, 8bluumanue, YMHONMCEHUE,
OejleHue, 8036e0eHuUe 8 CINENeHb.

Ilpeobpazosanue svipasicenuil, cOOEPHCAuUX 3HAK MOOYJIA.

KBaaparnblie kopHu

Apudmernueckuil KBagpaTHbeIi kopeHb. IIpeoOpazoBaHue BbIpaK€HHUH, COAEpX allUX KBaJpaTHbIE
KOPHH: YMHOKEHUE, JIeJICHNEe, BBIHECEHUE MHOKUTEINS U3-TI0J] 3HaKa KOPHS, 8HeCeHUue MHONCUmMEsl 0O 3HAK
KODHSL.

YpaBHeHUs] M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOICTBA YHCIIOBBIX PaBEeHCTB. PaBEeHCTBO C epeMeHHOM.

YpaBHeHus

[TonsiTrie ypaBHEeHMs M KOpHS YpaBHeHUs. [Ipedcmasnenue o pagHocuirbHocmu ypasuenuti. Qoracme
onpeoeneHus ypaseuenus (001acms 00ONYCMUMbBLX 3HAYEHUL NEPEMEHHO).

JIuneiiHOe ypaBHeHHE H €ro KOPHH

Pemienne nuHeEWHBIX ypaBHEHWH. Jluuetinoe ypasnenue ¢ napamempom. Koauuecmeo ropmeii
JIUHEUH020 ypasHerus. Peuienue TuHeliHblX YpagHeHUll ¢ napamempom.

KBaapaTHoe ypaBHeHHE H €r0 KOPHH

KBanmpatuele ypaBHeHus. HemonHple KBagpaTHble YypaBHEHHS. JIMCKpUMHUHAHT KBaApaTHOTO
ypaBHeHHs1. DopMynia KOpHEH KBaapaTHOTO ypaBHEHUs. Teopema Buema. Teopema, obpamnas meopeme
Buema. Pemenue KBaapaTHBIX YpaBHEHUU:HCIIONB30BaHHE (OPMYIBl ISl HAXOXKIEHUS KOpPHEH,
epaguueckull Memoo peuleHus, pasioxcenue Ha MHOXCUmMenu, no06op KoOpHel ¢ UCNOIb308AHUEM MeopeMbl
Buema. Konuuecmeo «opHelli K8aOpamuo2o YpasHeHus 6 3a8UCUMOCU Om €20 OUCKPUMUHAHMA.
buxeaopammnvie ypasnenus. Ypasnenus, ceooumsie k nuneunvim u keaopamuvim. Keaopammuvie ypaguenus c
napamempom.

J{poOHO-palMOHA/IbHbIEC YPABHEHUS

Pemenune npocreiimux qpoOHO-TMHERHBIX YpaBHEHUN. Peuenue OpoOHO-payuoHanbHulX ypasHeHUl.

Memoowl  peuwienus ypagueHuil: Memoovl PABHOCUTbHBIX NpPeoOdpaA308aHUll, Memoo 3aMeHbl
nepemenHol, epaguueckuti memoo. Mcnonvzosanue coticme yHKyull npu peueHuu ypagHeHuil.

Tpocmetiwue uppayuonansuvle ypagnenus éuoa | f (x) =a, \/f (x) = \/g (x) -

n
Ypasnenus suoa X' =a.Vpaeuenus 6 yenvix uuciax.
Cucrembl ypaBHeHUH
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YpaBHeHHE C OBYMs INEpEMEHHBIMU. JIMHEHHOE ypaBHEHUE C ABYMsS IIEPEMEHHBIMU. [Ipsamas Kak
epaguueckasn unmepnpemayus MUHEHO020 YPAGHEHUS C 08YMS NePeMeHHbIMU.

IlonsiTHEe cucTeMbl ypaBHEHUM. PellieHne cucteMbl ypaBHEHUM.

MeTonapl perieHus CUCTeM JIMHEWHBIX YpaBHEHHH C JIBYMs MEPEMEHHBIMH: epaduyecKull mMemoo,
Memoo CLOHCEeHUsl, METOJT TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHcTBA. CBOMCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka cripaBeAsIMBOCTH HEPABEHCTB
IIPU 33JJaHHBIX 3HAUYCHHIX IePEMECHHBIX.

HepaBenctBo ¢ mnepemenHoil. Crtporue u HecTporue HepaBeHCTBA. QOobnacmb onpedeieHus
Hepagencmaa (061acms 0ONYCMUMbBIX 3HAYEHUL NePeMeHHO).

Pemenne MMHENHBIX HEPABEHCTB.

Ksaopammnoe nepasencmeo u eco pewenus. Pewenue xeadopamuuvix HepaseHCm8: UCHONb308AHUE
ceolicme u epaguxa KeaopamudHou QYHKYyuu, memoo UHMEPBAIos. 3anuco peueHus Keaopamuozo
Hepagencmaa.

Pewenue yenvix u OpooHO-payuoHanIbHbIX HEPABEHCNE MEMOOOM UHMEPBAILO8.

CucreMbl HEPAaBEHCTB

CucreMbl HEpPaBEHCTB C OJIHOM TMepeMeHHOH. PerieHue cucreM HEpaBEHCTB C OJHOW MEPEMEHHOM:
JMHEUHBIX, Kéaopamuuix. VI300pakeHne pemeHus] CUCTEMbl HEPaBEHCTB HAa YHCIOBOM MPsMOHW. 3amuch
pEIIeHUs CUCTEMbl HEPABEHCTB.

DOyHKIUHA

HousiTne pyHKuun

JlekapToBBl KOOpAMHATHI Ha IJIOCKOCTH. DopMupoBaHHME NPEACTABICHUH O METalpeIMETHOM
MOHATHH «KOOPAUHATHD. CriocoObl 3amanus GyHKIMI: aHaTUTUYeCKuil, rpaduueckuit, Tabmmunsblii. ['padux
¢bynkuuu. [Ipumeps! GyHKIHIA, TOTy9aeMbIX B IPOIIECCE UCCIEIOBAHUS PA3IMIHBIX PEATBbHBIX POIECCOB U
pemenus 3agad. 3HadeHue (GyHKuM B Touke. CBoHcTBa (yHKIMIA: 00JAcTh OIpEIesICHUsl, MHOXECTBO
3HAYCHUH, HYJIHU, MPOMEXKYTKH 3HAKOIIOCTOSHCTBA, YeMHOCMb/HeYemHOCMb, TIPOMEKYTKHA BO3PACTaHUSA U
yObIBaHUS, HAUOOIIbIIIee U HAUMEHbIIIee 3HaueHus. MccnenoBanue QyHKIMH 110 ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvienocmo ¢hynxyuu. Kycouno 3adanuvie oynxyuu.

JIuneiinas pyHKuus

CgoiicTBa U rpaduk JuHeHo# ¢pyHKkunu. YTinoBoi ko3¢ duiment npsamoil. Pacronoxxenue rpaduka
JUHENHON (YHKIIMM B 3aBUCHMOCTH OT €€ YIJoBoro kKodg¢uiueHta u cBOOOJHOTO wieHa. Haxoowoenue
K03 puyuenmos runetiHou QyHKyuy no 3a0aHHbIM YCIO0BUIM. NPOXOACOEHUE NPAMOL Yepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXONHCOEHUE NPAMOU Yepe3 OAHHYI0 MOYKY U NAPAINeNbHOl OAHHOU NPAMOIL.

KBaapaTuunas GpyHkuus

CgoiictBa u rpaduk kBaapatuyHOW (yHKUMH (mapadona). Ilocmpoenue epaghuxa keadpamuunol
@yukyuu no moukam. HaxoxxaeHue Hysaei KBapaTUIHON QYHKIUU, MHOXMCECMBA 3HAYEHU, NPOMENHCYMKO8
3HAKONOCMOAHCMEBA, NPOMEHCYMKOE MOHOMOHHOCHU.

OOpaTHast NPONOPUHOHAIBHOCTD

k
CaoilicTBa QyHKIMH y = K y = — T'unep6omna.
X X

I'pajpuku pynkuyuii. I[Ipeobpasosanue epagura ynxyuu y = f(X) o0ra nocmpoenus epagurxos
@ynxyuii 6uda y = af (kx+b)+c -

I'paghuxu ¢hynxyuii y:a+Lb, Yy =~/X,y=3%x, y=|x-
X+

IlocienoBaTeIbHOCTH U TPOTPECCUU

UucnoBas mociaeA0BaTeNbHOCTh. [IpuMepsl 4YHCIOBBIX TOcienoBaTenbHOCTEH. beckoHeuHbie
MOCJIEIOBATEILHOCTH. ApudMeTHdecKass TpOrpeccHsi M €€ CBOWCTBA. [ eomeTpuyueckass MTPOTPecCHsl.
Dopmyna obwezo unena u cymmvl N NEPELIX UNEHO8 APUPMEMUYEcKol U 2e0Mempuieckol npocpeccul.
Cxooawascs 2eomempudeckas npocpeccus.

Pelnenue TeKCTOBBIX 33124

3anaum Ha Bce apudMeTHUECKHUE A€l CTBUA
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Pemienne TeKCTOBBIX 3a/1a4 apuPMETHUESCKUM criocoboM. Mcronbp3oBaHue TabIuUIl, CXeM, YepPTEeKeH,
APYTUX CPEICTB MPEICTABICHHS JAHHBIX TIPU PEIICHUH 3a/Ia4H.

3agaum Ha IBMKeHHe, pa00oTy M MOKYIIKH

AHaM3 BO3MOXHBIX CHUTYaIllMii B3aMMHOTO DPAacIOJIOKEHHUS] OOBEKTOB TMPH WX JIBH)KCHUH,
COOTHOILIEHUS] 0OBEMOB BBITIOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agaum HA YACTH, T0JIM, IPOLEHTHI

Pemenne 3a1ay Ha HaXOXKJIEHUE YaCTH YMCIIA U YKCIIA 110 ero YyacTu. Pemienue 3a1a4 Ha MPOIICHTHI U
nonu. [lpuMeHeHne mpornopuii py pereHnH 3a1ad.

Jlornuyeckue 3a1a4u

Penrenue noruueckux 3anau. Peuwenue nocuueckux 3a0ay ¢ NOMoubio epagos, maobauy.

OcHOBHbIE MeTO[bl pellleHUs] TEeKCTOBBIX 3ajau: apudmernueckuii, anredpandeckuid, nepedop
BapuaHTOB. [lepsuunvie npedcmasienus o0 Opyeux Memooax peuwieHus 3a0ay (2eomempuyecKue u
epaguueckue memoowt).

CraTucTHKA U TeOpHus BepOSATHOCTeH

Crarucruka

TabnmuuHoe 1 rpaduveckoe npeacTaBieHHe JaHHbBIX, CTOJIOUaThIe U KPYTOBbIE JHAarpaMMBbl, Tpa(uKH,
MpPUMEHEHHE JuarpaMM M TpaduKOB JUIsl OMHMCAaHUS 3aBUCUMOCTEH pEalIbHbIX BEJIMYMH, W3BIICYCHHE
nHbopManuu U3 Tabnmi, auarpamm U rpadukoB. OnucaTeNnbHbIE CTATUCTUYECKHE TOKA3aTeId YUCIOBBIX
HaOOpOB: cpeaHee apupMeTHIeCKoe, Meduana, HaudoIblee U HaMMEeHblee 3HaUeHHUs. Mepbl pacCenBaHuUs:
pasMax, oucnepcusi u CmaHoapmHoe OmKIOHeHue.

CnyyaliHas  U3MEHYMBOCTb. VI3MEHUMBOCTH TOpH  H3MEpeHUsX. Pewaowue  npasuia.
3axonomepHocmu 8 USMEHUUBBIX BENUUUHAX.

Cayuaiinbie coObITHS

CrnyualiHble ONbITHI (3KCIEPUMEHTBI), dJIEMEHTapHbIE CilydaiiHble coObITUs (McX0bl). BeposaTHocTu
3JIeMEHTapHBIX COObITHI. COOBITUS B CIydallHBIX KCIEPUMEHTaX U OJIArONPUSTCTBYIONIUE dJIEMEHTApHBIC
coObITHs. BeposiTHOCTH citydaitHBIX cOOBITHI. ONBITHI C PABHOBO3MOKHBIMH AJIEMEHTAPHBIMH COOBITHUSIMH.
Krnaccuueckre BepOATHOCTHBIE OMBITHI C UCIOJIb30BAHUEM MOHET, KYOHKOB. [Ipedcmasnenue cobovimuii ¢
nomowwto ouazpamm inepa. Ilpomusononodcuvie codovimus, 06veOuHeHue u nepecedenue CcoOLIMULL
IIpasuno cnoscenuss eeposmuocmeti. Cnyyaiinsiti 6b100p. Ilpedcmasnenue sxcnepumenma 6 8uode oepesa.
Heszasucumvie cobvimus. Ymmuoowcenue eepoamuocmeti Hesagucumvlx cobwvimuil. Ilocneoosamenvhvie
Hezasucumvle ucnvimanus. IIpeacraBieHrne o He3aBUCUMBIX COOBITHSX B KU3HHU.

Dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymuooicenus, nepecmanosku, Gaxkmopuan yucia. Covemauus u YUCIO COYEMAHUU.
@opmyna uucna couemanuu. Tpeyeonvnuk Ilackansa. Onvimvl ¢ OOAbUWUM YUCTIOM PABHOBOIMONCHLIX
1eMeHMAapHuiX cobvimutl. Buluucienue eeposmuocmeti 8 OnbIMax ¢ NpuMeHeHuem KOMOUHAMOPHBIX
dopmynYcnex u neyoaua.

Chyuaiinvle éenuyunbl

3nakomcmeo co cyuaunbiMu 8eIUYUHAMYU HA NPUMEPAX KOHEYHBIX OUCKPEMHBIX CIVYAUHBIX 8ETUYUH.
Pacnpeoenenue seposmuocmeii. Mamemamuuecroe odrcudanue. Ce0licmea mMamemamuiecko20 0HCUOAHUS.
Ilonamue o 3axome Oonvuwux uyucen. Mzmepenue eeposmuocmei. llpumenenue 3aKoHa OONLUWIUX YUCeN 8
COYUON02UU, CMPAX0B8AHUU, 8 30PABOOXPAHEHUl, obecnedeHuu 6e30NACHOCMU HACeNeHUs 8 YPe38blUaliHbIX
CUmMyayusx.

I'eomerpus

I'eomerpuueckue Gurypsl

@urypsl B reOMETPHH M B OKPYKAIOLIEeM MHpe

['eomeTpuueckas ¢purypa. DopMupoBaHue IPEICTaBICHUNA O METAIIPEIMETHOM MOHATHH «PUTYPay.

Touka, TUHUS, OTPE3OK, IpsAMas, JIyd, JOMaHasl, MJI0CKOCTb, YTOJl, OMCCEKTpHCa yIila U ee CBOICTBA,
BU/[IbI YTJIOB, MHOTOYTOJIHUKH, KPYT.

OceBast cuMMeTpHsl reoMeTpudeckux Guryp. LleHTpanbHas cuMMeTpusi TeOMETPUYECKUX UTYp.

MHOroyroJibHuKu

MHOroyrojapHuK, €ro 3J€MEHTHl U €ro CBOWCTBA. Pacno3HaBaHME HEKOTOPBIX MHOIOYIOJIbHUKOB.
Buinyknvie u nesvinykavie mHo2oy2oavHuxu. IIpaBuiIbHbIE MHOTOYTOJIbHUKH.
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Tpeyronsauku. BeicoTa, Meauana, OuccekTpuca, CpeHss JUHHUS TPeyroybHUKa. PaBHOOEIpeHHBIN
TPEYroJIbHUK, €ro CBOWCTBA W TMpU3HAKU. PaBHOCTOPOHHHMI  TpeyrosbHUK. [IpsAMOYTrOJbHBINM,
OCTPOYT'OJIbHBIM, TYNOYIOJbHBIM  TpPEyroJIbHUKHA. BHemHue yriael TpeyrosnbHuka. HepaBeHcTBO
TPEYTOJIbHUKA.

UYersipexyronpHuku.  [lapamnmenorpamM,  poM0,  OpSAMOYTOJBHHK,  KBajpar,  Tpareuus,
paBHOOepenHas Tparnenus. CBONCTBA U MPU3HAKU MapajuiesorpaMma, poMoa, NpsMoyroiabHUKa, KBaapara.

OKpyXHOCTb, KPyT

OKpy»XHOCTb, KpYTI, UX 3JIEMEHThl U CBOWCTBA; LICHTPAJbHbIE U BINHCAHHBIC yribl. KacarenbHas u
cekywjas K OKDPY)XHOCTH, ux ceolicmea. BrircaHHble M ONUCaHHBIE OKPYKHOCTH Ul TPEYIrOJIbHUKOB,
uemulpexy201bHUKO8, NPABUTbHBIX MHO20Y20IbHUKOE.

I'eomeTpnueckne purypsnl B npocTpaHcTBe (00beMHbIE TeJla)

Mmnozcoepannuxk u ez2o anemenmol. Hazeanus MHO202PAHHUKOS C PA3HLIM NOJIONCEHUEM U
Konuuyecmeom epanel. IlepBUUHBIC TIPEACTABICHUS O THpaMUJIE, apajuieNenunene, npusme, cepe, mape,
LUJUHAPE, KOHYCE, UX 3JE€MEHTaX U MPOCTEHIINX CBOMCTBAX.

OTHomeHust

PaBencTBO (puryp

CBolicTBa paBHBIX TPEYIOJbHUKOB. [Ipr3HAaKN paBEeHCTBA TPEYTOJIBHUKOB.

I[apanaeJbHOCTH NMPAMBIX

[IpusHaku M cBOHCTBa MapalieNbHBIX MNPAMBIX. Axcuoma napainenvrocmu Eexnuoa. Teopema
Daneca.

IlepnenauKyasipHbIE NPSIMbIE

[Ipsimoit yrou. Ilepnenaukynsap k npsmoil. Haknonnas, npoekuus. CepeiMHHBIA NEPIEHIUKYISIP K
otpe3ky. Ceoticmea u npusHaxu nepneHOUKyIApPHOCMU.

Ilooobue

Ilponopyuonanvruvle ompesxu, nooodue guzyp. Ilooodbnvie mpeyeonvruku. Ilpuznaku noooobus.

B3anmMHoe pacnosio:keHue psiMON U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepenuss u BbIYMCICHUS

Beanunnbl

[Tonstue Benmuuubl. [nuna. M3mepenue muHbl. EquHuiel usmepeHus JuiuHbl. BennunnHa yria.
['panycnas mepa yria.

[TorsiTie o IUIOmMAAW IIOCKOW (GUTYpPBl M €€ CBoicTBax. M3mepenwe momanei. EmauHUIGD
U3MEPEHHUS TUIOLIAMIH.

[Ipencrasnenne 06 oObeMe u ero ceorictBax. M3mepenne oobema. Enunuiibel usmMepenust 00beMoB.

HN3mepenns n BbIYUCICHAS

NHCTpyMEHTBI I8 M3MEPEHUH M IIOCTPOCHUM; W3MEpPEHHWE W BBIYHCICHHUE YIVIOB, JUIMH
(paccrostHumit), muomaaen. Tpuronomerpuueckue GyHKIIMU OCTPOTO yIiia B MPSIMOYTOJIBHOM TPEYTrOJIbHUKE
Tpuconomempuueckue ynkyuu mynozo yena. BeluncieHne 31eMEeHTOB TPEYTOJIbHUKOB C UCIOJIb30BaHUEM
TPUTOHOMETPUUECKHUX COOTHOLIEHUH. POpMyJIBI IIJIOLIAANA TPEYTOIbHUKA, TApAJIEIOrpaMMa 1 €ro YaCTHBIX
BUJIOB, (POPMYJIBI JUIMHBI OKPYKHOCTH M Ijiowmaau kpyra. CpaBHeHUE W BhIUMCIIeHUE Tuiomaaei. Teopema
[Tudaropa. Teopema cunycos. Teopema kKocunycos.

Paccrosinus

Paccrosinue mexxy Toukamu. PacctosiHue oT TOuku 10 npsaMoi. Paccmosnue medcoy gueypamu.

I'eomeTpuuyeckue nocrpoeHust

['eomeTpuueckue MOCTpOSHUs I WILTIOCTPALIMHM CBOMCTB T€OMETPUUYECKUX (DUTYP.

NHCTpyMEHTBI I8 TOCTPOCHUM: LMPKYJb, JIMHEWKA, YIrOJNBHUK. [Ipocmeiiwiue nocmpoenus
YupKyniem U JUHEUKOU: NOCMmpoeHue OUCCEKMPUCHl yend, NepneHOUuKyIsapa K NpAMOl, Yead, PAaHO20
OanHoMY,

Ilocmpoenue mpey2onbHUKO8 NO MpemM CIMOPOHAM, 08VM CHOPOHAM U YelIy MeHCOY HUMU, CIOPOHE U
08YM NPUNEAHCAUYUM K Hell Y2IdaM.

Henenue ompeska 6 0AHHOM OMHOUIEHUU.

I'eomeTprueckue npeodpasoBaHus

IIpeoOpa3oBanus

[TonsitTue mpeoOpazoBanus. IlpencraBieHne O MeTanmpeAMETHOM TMOHITHH «IIPE0Opa3OBaHUE).
Tooobue.
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JABuKeHUs

OceBas 1 LEHTpaJbHAsI CAMMETPUS, 108OPOM U NApaAlleNbhblll nepeHoc. Komounayuu osusicenutl Ha
NIOCKOCMU U UX CEOLUCNEA.

BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

BekTops!

[TonsiTue BekTOpa, NEHCTBUS HAJl BEKTOPAaMH, HCIIOJIb30BAaHHE BEKTOPOB B (DU3UKE, pasznodiceHue
8eKmMopa Ha cocmasAawue, CKAIsApHoe Npou3gedeHue.

Koopaunartbi

OCHOBHBIE TIOHATHUS, KOOPOUHAMbL GEeKMOpd, paccmosHue medxcoy moukamu. Koopounamer
cepedunvl ompeska. Ypasrnenus gucyp.

Ipumenenue 6ekmopos u KOopouHam 0Jisi peuweHus: NPOCMeNUUUX 2e0Mempuieckux 3a0ad.

HcTopusi MaTeMaTUKHU

Bosnuknoeenue mamemamuku Kax Hayku, smansi ee pazsumus. OCHO8Hble pazoevbl MamemMamuxu.
Buvioarowuecs mamemamuxu u ux 6k1ao 6 pazgumue HayKu.

beckoneunocms mHoocecmsea npocmeix yucen. Hucna u onumsl ompeskos. Payuonanvhvie uucia.
Ilompebnocms 6 uppayuonanvhvix yucax. [llxona [ugazopa

3apooicoenue anceopwl 6 neopax apugpmemuxu. An-Xopesmu. Poscoenue 6ykeennou cumeonuxu. I1.
®epma, . Buem, P. [exapm. Hcmopus eonpoca o maxodcoeHuu Gopmyn KOpHel aneedpauyeckux
ypasHenuii cmenenel, bonvuiux yemoipex. H. Tapmanws, /. Kapoano, HX. Abens, 3. I'anya.

llosenenue memooa xoopounam, no360JAI0UWE20 NEPesoOUms 2eoMempuiecKue 00beKmvl HA SA3bIK
anceopwvl. llossnenue epaguxos @yuxkyui. P. Jexapm, II. @epma. I[lpumepwi pasiuunvlx cucmem
KOOpOuHam.

Om 3emnedenuss k ceomempuu. Iugacop u e2o wxona. @anec, Apxumed. Ilnamon u Apucmomens.
Ilocmpoenue npasunvhvix MmHo2coyeonvhuxos. Tpuccexyus yena. Keaopamypa kpyea. Yoeoenue kyoba.
Hcmopusa uucna w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diinep, H.U.Jlobauesckuii. Hcmopus namozo
nocmynama.

3) TemaTH4YecKoOe NJIAHUPOBaHUE YUeOHOT0 Kypca «MaTemMaTHKa B 3aa4yax»
€ YKa3aHHEM KOJIHYeCTBA YaCOB

Ne Ha3Banue TemMbl KonnuyectBo
n/n 4acoB
S kaace 35
1. Kak nroau Hay4ymimcey CUUTAaTh. 1
W3 Hayku o0 yucIiax.
W13 ucropum pa3BUTHS apUPMETHKH.
2. 3aHuMaTtebHble peOyChl, TOJOBOJIOMKH, 3araJIKH. 2
3. CrnoxeHue, BBIMUTaHHE HATypaJIbHBIX YHCEIL. 1
4. Pacckasbl 0 reoMmeTpuu. 3
W3 uctopuu pa3BuTHs reoMeTpun. ['eomeTprs B IpOCTpaHCTBE.
["'eomeTpHuyecKie roJI0BOJIOMKH CO CTUYKAMH.
S. «Maruyeckue» Gpurypsl. 1
6. Pa3BuTne BRIYMCIUTENBHON KyNbTyphl. OpraHu3anus yCTHOTO CUéTa: 2
HEKOTOpbIe MPUEMBI, TIO3BOJISIONINE YCKOPUTD U PAl[MOHAIN3UPOBATH
BBIYUCIICHMUSI.
7. 3amaun Ha «IepeTuBaHMey. 3a/1a4i Ha B3BEIINBaHUE. 4
8. 3amauu Ha "aBIOKEHKE" 2
0. Jlornueckue 3a1a4u. 4
10. | Bamaum MeXIYHAPOJHOTO MaTeMaTHYECKOro KOHKypca «KeHrypy». 3
11. OnumnuagHble 3aja41 pa3InyHOTO YPOBHSI. 3
12. Meps! JUIMHBL, BDEMEHH, BECA B 33/1a4aX NOBBIIIEHHON CIOXKHOCTH. 3
13. | IIpocreiimne KOMOMHATOPHBIE 33/1a4H. 3
KomOuHamu 1 pacroyioxeHus
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14. | MaTemaTuuecKue Urpsl 4
6kJace 35
1 13 ucropuu pa3BUTUS apUPMETUKH. 1
2 CrnosxeHue, BBIMUTAHUE, YMHOXKCHHUE, JICTICHIE OOBIKHOBEHHBIX APOOCH. 3
3 3aHuMaTenbHbIe MaTeMaTUYECKUE peOyChl, TOJIOBOJIOMKH, 3aTrajIKu, 6
KPOCCBOP/IbI .3a1a4 MEXIYHAPOJHOTO MAaTEMAaTHUYECKOI0 KOHKYpCca
«KeHrypy».
4 3aaun Ha TPOMOPIUOHATLHOCTh Beu4rH. Macital. 3agauun Ha 4
MPOLIEHTHI
) Pa3BuTHE BBIYUCIUTEIBHON KYJIBTYpPHI. 3
Opranu3zaiys yCTHOTO cuéra: HEeKOTOPbIe PUEMBI, TO3BOJISIFOIIHNE
YCKOPUTH U PAllMOHATIU3UPOBATH BEIYHCICHUS.
6 3ajaun ¢ MOIyJIEM 3
7 MeTtpuueckas cuctema Mep. 2
Crapble pycCKue Mephbl.
8 PackppiTHe CKOOOK M 3aKJIFOYCHUE B CKOOKH 2
9 JeiicTBus ¢ nenpIMu YuciaaMu. JleMCcTBUS ¢ pallMOHAIBHBIMU YUCIIAMM. 4
YpaBHeHUd
10 JleiicTBrs ¢ OOBIKHOBEHHBIMHU U JICCATUYHBIMU APOOSIMH 4
11 [Ipocreiimre KOMOMHATOPHBIC 3a/1a4H. 3
KomOuHaumu u pacrosnoxeHus.
7 Kjaacc 35
1 YpaBHeHUs 3)
2 [TporeHTHI 3
3 [Tpu3Haku eTMMOCTH 2
4 L{enbie BeIpaKeHUS 10
5 Jlornueckue 3agaun 3
6 ["eomeTpuueckue 3a1aun 3
7 CucreMbl TUHEHHBIX YPaBHEHUI C IBYMsI IEPEMEHHBIMU 2
8 3amauyu Ha OBHKEHUE 2
9 3a1a4yy Ha CMECH U CILJIaBbI 2
10 TexkcToBBIe 3agaun 3
8kiacc 35
Yucna u BBIYMCIICHUS 11
1 JlelicTBUA ¢ pallMOHAIbHBIMY YUCIaMU. BhINOJIHEHUE NEHCTBUH € 3
YrclIaMU, 3alIUCAHHBIMU B CTaHJapTHOM BHjIe .CpaBHEHUE pallMOHATBHBIX
YHUCe
2 [TpouierTsl. OCHOBHBIE 3a7]a4K HA MPOIIEHTHI 2
3 [TpoTuBomONOXKHBIE YKcia. MOAysb UnCiIa, TEOMETPUUECKUN CMBICT 2
MOJTYJISI.
4 CremneHnsb ¢ HaTypaJbHBIM MTOKA3aTeIeM, BHIYMCICHUE 3HAUSHUN 2
BBIPAXKXCHHH, COJIEPIKANUX CTEIICHU
5 KBagpartubiii kopeHb. HaxoxaeHue 3HaueHuil BEIPAXKEHUM, COAepKalIuX 2
KBaJPaTHBIA KOPEHb
Bripakenus u mpeobpa3oBaHus 12
1 O6unacTh omnpeneneHusi OyKBEHHOTO BBIPAXKEHUS 2
2 CBolicTBa CTENEHU ¢ HATYpaJbHBIM ITOKa3aTeeM, npeoOpa3oBaHue 1
BBIPXCHHH, COIEPIKAINX CTENEHHN C HATypaIbHBIM TMOKa3aTelleM
3 CrnosxeHue, BBIMUTaHUE U YMHOKEHHE MHOTOUJIEHOB, (DOPMYJIbI 1

COKPAICHHOI'0 YMHOKCHMU, Hp606pa30BaHI/Ie OCIIBIX BLIpa)KeHI/Iﬁ
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4 PasnoxeHre MHOTOWJICHOB HA MHOKUTEIN 2
5 Anrebpanyeckue npoou. Cokpamienue apooeit. JlericTus ¢ 1
anreOpandecKuMu Apo0sMu
6 PanmonanpHble BRIpaXKEHUS M UX MpeoOpazoBaHus 2
7 CBoIiCTBa KBaJJpaTHBIX KOPHEH M UX MPHUMEHEHHE B TPeoOpa30BaHUIX 2
YpaBHEHUS 1 HEPABEHCTBA 7
1 JInnelinoe ypaBHeHue. JInHelHOE HEPABEHCTBO 2
2 KBazgparHoe ypaBHeHue. KBagpaTHoe HEpaBEHCTBO. 3
3 YpaBHEHHUs ¢ TapaMeTpamMu 2
4 DyHKIUN 3
5 Jlunetinas Gyukius u ee cBoiicTBa .KBanpatuunas GyHKIHS U €€ 2
cBoiicTBa. KBagpaTrHoe HEpaBEeHCTBO.
6 Pemenue BapuanTtoB kumoB [ MTA 1
9kaace 35
1 Yucina, 9uCIIOBbIC BBIPAKEHUS, TPOIICHTHI 1
2 byKBeHHbIE BhIpaOKEHUS 1
3 [TpeoOpa3zoBanue BbipaxeHH. POpMyJIbl COKPAILIEHHOTO YMHOKEHHUSI. 3
PanponasibHbIe 1poou
4 KBanparHble KopHU 2
5 KBanparHble ypaBHEHUS 5
6 HepaBencTsa 3
7 OyHKIMH U TpaduKu 3
8 TexcToBbIe 3a1a4H 3
9 DJIEMEHTHI CTATUCTUKU U TEOPUH BEPOSITHOCTEN 2
10 TpeyronbHUKN 4
11 MHOTrOyroJIbHUKH 3
12 MHOTroyroiapHIKH 3
13 OKpYXHOCTb 3
14 Penrenue TpeHUPOBOYHBIX BAPUAHTOB M 33JJaHUN M3 OTKPHITOrO OaHKa 3

3aganuit OI'D-9
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