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IlosicHuTeIbHAA 3alIHCKA

PaGouas mporpamma snektuBHOro kypca “Ilpaktukym mo maremaruke “ ams 9 kmacca
COCTaBJIEHAa HAa OCHOBE:
U AJITEBPA. COopuuk pabounx mnporpamm. /-9 xiaccel. CocraButens T.A.Bypmucrposa.
Mockaa, «IIpocsemnienue» 2014r.
U T'EOMETPUAA. Coopauk paboumx mporpamm. /-9 kmaccel. CoctaButens T.A.bypMmucrposa.
Mockaa, «I[Ipocsemnienune» 2014r.
U OcHoBHasi oOpasoBaTeibHash MHporpaMma OCHOBHOTO obOmiero ooOpazoBanusi MBOY «COII
No23»:
U Yuebnsriii uian MBOY «COI Ne23».

DJEKTUBHBIA KypC TO3BOJIUT CHUCTEMATHU3MPOBAaTh W YIUIyOUTh 3HAHUS YYANIMXCS IO
Pa3IUYHBIM pa3lieliaM Kypca MaTeMaTHKH OCHOBHOMW HIKOJIbI (aprdmeTHke, aaredpe, CTaTUCTHKE U
TEOPHHU BEPOSTHOCTEH, TCOMETPHUH).

Leab 31eKTHBHOTO Kypca: CUCTEMAaTH3alUsl 3HAHUH U CIIOCOOOB JICTEIBHOCTH YYaIuXCsi
M0 MaTeMaTuke 3a Kypc 5-9 kiaccoB, moaroroBka oOydarommxcs 9 kigacca K TOCYIapCTBEHHOMH

(uTOrOBOI) aTTECTAIMU IO MATEMATHKE
OcHoBHbBIC 32/1a4M Kypca:
U 00001UTh M paCIIMPUTh 3HAHUS 00YYAIOLIMXCS IO OCHOBHBIM T€MaM Kypca MaTeMaTUKHU 5-
9 kjaccos;
OCYLIECTBUTH KOPPEKLUIO 3HAHUW U CIIOCOOOB JEATEIBLHOCTH YUaIuXCs,
(GopMHpOBaTh HABBIKM CAMOKOHTPOJIS B XO/I€ PEILICHUS 33/1aHH;
U pa3BUBaTh HaBBIKM HWHAMBUAYAJIBHOM U TPYNIIOBOl (hopM pabOTHL.
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B y4eOHOM IUTaHe Ha M3yYeHHE MpakTUKyMa B 9 Kitacce OTBOAUTCS 1 9ac B HENENIO, BCETO
- 34 yaca B rop.

YMK:

1. Marematuka 9 kiacc, 30 TectoB o HoBomy Tutany OI'D 2020

2. Harnspnas reomerpus 9 kiacc, ONOPHBIE KOHCTIEKTHI.

3. l'eometpus. 7-9knaccel: yueOHUK Ut 00meoOpa3oBarenbHbiX yupexnenuii/ JI.C. AranacsH,
B.®. byry30B u np.

4. AnreOpa. 9 knacc: yaeOHUK ai1sl 00pa3oBarebHbIX opranu3anuii/ A45
FO.H. Makapsrues, H.I. Muntok u ap.

IInanupyemble npeaMeTHBIE Pe3yJbTAaThl 0CBOCHHS JJIEKTHBHOIO Kypca

BoinyckHuk Hayyutcss B 7-9 kjaccax ([ UCMOJIB30BaHHS B IOBCEIHCBHOW IKH3HH U
obecrieueHns BO3MOKHOCTH YCIIEITHOTO MPOI0/DKEHHs 00pa30BaHus Ha 6a30BOM YPOBHE)
JJieMeHTHI TEOPHUH MHOKECTB U MaTeMaTHYeCKOM JIOTUKH
OnepupoBaTh Ha 0a30BOM YpOBHE TOHSTHSMU. MHOXKECTBO, JJIEMEHT MHOXKECTBA,
[MOJIMHOKECTBO, MPUHAJIC)KHOCTD,
3a/1aBaTh MHOKECTBA MEPEUUCICHUEM UX DJIEMEHTOB;
HaXOJIUTh MepeceUYeHNE, 00BEAMHEHHUE, ITOJMHOKECTBO B MPOCTEHIIINX CUTYAIHSIX
omepupoBaTh Ha 0a30BOM YpOBHE TMOHATHIMH. OIpPEICIICHHE, aKCHOMa, TeopeMa,
JI0Ka3aTeJIbCTBO,
IIPUBOAUTH PUMEPBI U KOHTPIIPUMEPHI JUIsl IO ATBEPHKIACHHS CBOMX BBICKA3bIBAHH.
B noBceaHeBHOI :KU3HM ¥ IPU U3YYEHUH IPYTUX NPEAMETOB:
UCIIOJIb30BaTh TIpauuecKkoe MPECTaBICHUE MHOXECTB JUIS OINUCAaHUS PeaTbHBIX
IIPOLIECCOB U SIBJICHUM, NP pELIEHUH 3a/1a4 IPYTUX YUEOHBIX IPEIMETOB.
Yucaa



OnepupoBaTh Ha 0a30BOM YypOBHE MOHATHSMH. HATypaJbHOE YHUCIIO, LEJI0E YHUCIIO,
OOBIKHOBEHHass JpoOb, JecATHYHas JApoOb, CMeELIaHHas JpoOb, paLMOHAIBHOE YHUCIIO,
apu(MEeTHYECKHI KBaJIpaTHBI KOPEHb;

UCIIO0JIb30BaTh CBOMCTBA YKCEN U MpaBUiIa ACUCTBUI MIPH BBINOJIHEHUH BBIUYNCIICHU,

MCIOJIb30BaTh MPU3HAKK JAENTUMOCTH Ha 2, 5, 3, 9, 10 mpu BINMOTHEHUN BBIYUCICHUN H
pelLIeHNH HECTIOKHBIX 3a/1a4;

BBINOJIHATH OKPYIJICHUE PALIMOHAIBHBIX YMCEI B COOTBETCTBUU C IIPAaBUIIAMU,

OLICHUBATh 3HAYEHHE KBAJAPATHOTO KOPHS U3 MOJOKHUTEIBHOTO 1I€JI0r0 YUCIa;

pacrio3HaBaTh pallMOHAJIbHbBIE U UPPALMOHATIBHbIC YUCIIA,

CpaBHUBATh YHUCIIA.

B noBceHeBHO¥ KH3HH M MTPU U3YYE€HHH IPYTUX MPEIMETOB:

OIICHMBATh PE3y/IbTAThl BEIUMCIICHUH MTPH PEIICHUN MPAKTUICCKUX 3a/1a4;

BBITIOJTHATH CPAaBHEHHE YHCEIT B PEATBHBIX CUTYAIHSIX;

COCTaBJIATh YHCIIOBBIC BBIPAKEHUS TPH PEIICHUH MPAKTHYECKHX 3a/1a4 W 3a7ad |3
APYruX y4eOHBIX MIPEIMETOB.

ToxnecrBeHHbIe IPe0Opa3oBaAHUA

BbINONMHATE HECNOXHBIE MpeoOpa3oBaHUsl IS BBIYMCICHUS 3HAYCHUH YHCIOBBIX
BBIPQKCHUH, COAEp)KAIIMX CTENEHH C HaTypalbHBIM IIOKa3aTeleM, CTENeHH C LeNbIM
OTPHLIATEIIHBIM MIOKA3aTEeNeM;

BBITIOJIHATh HECIIOKHBIE IMPEeoOpa3oBaHMsl IIETBIX BBIPAKEHHUH: pPAaCKpbIBaTh CKOOKH,
IPUBOANTH NMOJOOHBIE CIaraeMsble;

UCIOJIb30BaTh (DOPMYJIBI COKPAIIEHHOTO YMHOXEHHs (KBapaT CyMMBbI, KBaapat
Pa3HOCTH, Pa3HOCTh KBAIPATOB) ISl YIPOLICHUS BBIYUCICHUI 3HAUCHUI BBIPKCHHUH;

BBIMIOJIHATh ~ HECJIOXKHbIE  IpeoOpa3oBaHus  APOOHO-JIMHEMHBIX  BBIPAKEHUH U
BBIPQXKECHUH C KBAJIPaTHBIMU KOPHIMHM.

B noBceqHeBHO KM3HHM M IIPH U3YYEHHUH APYTUX PEJIMETOB:

IOHUMAaTh CMBICT 3alIMCH YUCIIA B CTAHAAPTHOM BHUJIE;

OTIEPHPOBATH Ha 0a30BOM YPOBHE IMOHITHEM «CTaHIAPTHAS 3aIUCh YHCIIA».
YpaBHeHHUSs] U HEPABEHCTBA

OmnepupoBath Ha 0a30BOM YypOBHE MOHATHSIMH. PAaBEHCTBO, YHCIIOBOE PAaBEHCTBO,
ypaBHEHHE, KOPEHb YpaBHEHHs, pCIICHHWE YpaBHEHHs, YWCIOBOE HEPAaBEHCTBO, HEPABEHCTBO,
peleHne HepaBeHCTBA;

NPOBEPATH CIPABEUTMBOCTH YUCIOBBIX PABEHCTB M HEPABEHCTB;

pelaTh JUHEHHbIE HEPaBEeHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOSIIUECS K TMHEHHBIM,;

pelaTh CUCTEMbI HECJIOKHBIX TMHEHHBIX YpaBHEHH, HEPAaBEHCTB,;

TIPOBEPSITH, SIBISICTCS JIM JTAHHOE YUCIIO PEIIeHUEeM ypaBHEHHUs (HEpaBEeHCTBA);

pelaTh KBaJpaTHble ypaBHEHUS MO (GOpMyJie KOPHEH KBaJIpaTHOrO ypaBHEHUS;

n300paXkaTh pelIeH!sI HEPaBEHCTB U UX CHCTEM Ha YHCIOBOM MpPsSIMOii.
B noBceqHeBHON KM3HHM M IIPH U3YYEeHHUH APYTUX MPeIMETOB:

COCTaBJIATh M pellaTh JMHEWHHbIE ypaBHEHUs NPH PELICHWU 3a/ad, BO3HUKAIOLIMX B
JPYruX y4eOHBIX NpeMeTax.

DO yHKIUHN

HaxonuTh 3HaueHune QyHKIMN 1O 3aJaHHOMY 3HAU€HHIO apTyMEHTa,

HAXOJUTh 3HAYCHWE apryMEeHTa I10 33aJaHHOMY 3HAYCHHUI0O (QYHKIMH B HECIOXKHBIX
CUTYaILUsX;

OTIpEeNIeNATh TOJOKEHWE TOYKH IO €€ KOOpAWHATaM, KOOPIWUHATHI TOYKH TIO €€
TIOJIO’KEHHUIO Ha KOOPMHATHOW TIOCKOCTH;

1o rpaduKy HaXOIUTh O00JACTh ONpPE/ICICHUSI, MHOXKECTBO 3HAYCHUH, HynU (DYyHKIHH,
NPOMEXYTKA 3HAKOTIOCTOSIHCTBA, IPOMEXYTKHM BO3pAcTaHusi W YObIBaHWS, HauOoJblIee U
HaMMEHbIIIee 3HaYCHUsT PYHKIUY,

CTPOUTH TpaduK JTUHEHHOU QyHKINH,



NPOBEPSTH, SBISICTCS JIM JaHHbIA rpaduk rpadukoM 3amaHHON (QYHKIMH (JIMHEHHOI,
KBaJIpaTHYHOM, 0OpaTHOW MPOTIOPIUOHATBHOCTH);

OTpeneNniaTh NPUOMMIKEHHBbIE 3HAYCHHS KOOPAMHAT TOYKH IepecedyeHus: rpadukoB
GbyHKIHH;

ONepHpoBaTh Ha 0a30BOM YPOBHE MOHATUSMU: MOCIEI0BATEILHOCTD, apu(pMeTHIecKas
Iporpeccusi, reoMeTpudecKast Iporpeccus;

pemiate 3agayd  Ha TOPOrPEeCcCHUH, B KOTOPBIX OTBET MOXET OBbITh MOJIy4eH
HEMOCPEACTBEHHBIM MOJCUETOM 0e3 MpUMeHeHus GopMy.
B noBcegHeBHOM KU3HM M NIPU U3YYEHUHU APYTUX NPeIMETOB!

HCIOJIb30BaTh I'paUKHU peaIbHbIX MPOLIECCOB M 3aBUCUMOCTEH AJISi ONpeAeseHHUs] hX
CBOMCTB (HauOOJbIIME U HAMMEHBIINE 3HAUYCHHSI, IPOMEXKYTKHA BO3PACTAHUS U YObIBaHUS, 00JaCTH
MOJIOKUTEIILHBIX M OTPUIATEIBHBIX 3HAYCHHUI U T.I1.);

HCII0JIb30BaTh CBOMCTBA JMHEHHON (QyHKUMHM U ee rpaduK MpH pelIeHUH 3agad u3
ApYruX y4eOHBIX TPEIMETOB.
CraTHCTHKA U TeOpHUsi BepPOSITHOCTEH

HmeTpb mpencTaBieHle O CTAaTUCTHYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH CIIy4aitHOTO
COOBITHSI, KOMOMHATOPHBIX 33Ja49aX;

pemaTth npocTeiine KOMOWHATOPHBIE 3a/1a4d METOJ0M MPSMOTO M OPraHHM30BAHHOTO
nepedopa,;

MPEICTaBIISITh TaHHBIE B BUJE TaOIHII, JUArpamMm, rpadukos;

YUTaTh WH(OPMAIIMIO, IPECTABICHHYIO B BUE TaOIUIIbI, TUarpaMmbl, Tpaduka;

OTIpeIeNIATh OCHOBHBIE CTATUCTHUECKUE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

OIICHUBATh BEPOSITHOCTh COOBITUS B IPOCTEUIINX CIydasiX;

UMETh MPECTAaBICHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHHSIX.
B noBcegHeBHOIM KU3HHU M NIPU U3YYEHUHU APYTUX IPeIMETOB!

OIICHMBATh KOJMYECTBO BO3MOXKHBIX BAPUaHTOB METOA0M Tiepebopa,

MMETh MPEACTAaBIEHUE O POJIH MPAKTUUYECKH TOCTOBEPHBIX U MAJOBEPOATHBIX COOBITUIA;

CpPaBHUBATh OCHOBHBIE CTaTHCTUYECKHE XapPaKTCPUCTHKH, MOJYYEHHBIE B IpOIEcce
peleHys MPUKIIAIHON 3a/1a4d, H3y49CeHUS PEaTbHOTO SBIICHHS;

OIICHMBATh BEPOSTHOCTh PEAbHBIX COOBITHI U SBIICHUI B HECTIOKHBIX CUTYALIHAX.
TexcToBbIe 32124

Pemate HecClIOXHBIE CIOKETHBIE 3aJaud pa3HbIX TUIIOB Ha Bce apudmMernueckue
JICUCTBHA,

CTPOUTH MOJIEITb YCIIOBUS 3a/1a4H (B BUJIE TAOIUIIbI, CXEMbI, PUCYHKA WA YPABHEHHS), B
KOTOPOH JaHbl 3HaYCHUS ABYX U3 TPEX B3aUMOCBA3aHHBIX BEJIWYMH, C IIEIBI0 TMOUCKA PELICHUs
3a/a4u;

OCYILECTBIIATh CIOCOO MOMCKA PEIIEHUs 33Jaud, B KOTOPOM PACCYXKJEHHUE CTPOUTCS OT
yCcIoBUs K TpeOOBaHUIO MK OT TPeOOBAHUS K YCIOBHIO;

COCTaBIIATH IUIAH PEILIEHUs 3a]1a4u;

BBIICTISITH OTAIlbl PEIICHUS 3a/1a4H;

MHTEPIPETUPOBATh BHIUYUCIUTENIbHBIEC PE3YIbTAThl B 33a[aue, UCCIEeI0BAaTh MOTYyYCHHOE
pelleHre 3a/1auu;

3HaTh pa3Iu4ue CKOpocTel 00beKTa B CTOSYEH BOJE, MPOTHUB TEUEHUS U MO TEUEHUIO
peKH;

pelaTh 3a/1a4M Ha HaX0XKIEHUE YacTH YUCIIa ¥ YKciia Mo ero YacTH,

pemarh 3a/a4u pa3HbIX THUMOB (Ha paboTy, HA MOKYIKH, HA JBM)KECHHE), CBSI3BIBAOIIMX
TPH BEJIMYMHBI, BEICISITh STH BETMYUHBI U OTHOIICHHUS MEX]Ty HIUMH;

HAXOJIUTh MPOIEHT OT YHCJA, YUCIO MO MPOIEHTY OT HEro, HaXxoJUTh MPOIEHTHOE
CHIDKEHHE WM TIPOLIEHTHOE MOBBIIICHUE BEINYHHBI;

pelaTh HECJIOKHBIE JIOTUYECKUE 3a7a4l METOJIOM PACCYKICHHH.
B noBceHeBHOI KM3HH M NIPU U3YYEeHHH APYTUX MPeIMETOB:

BBIJIBUT'aTh THUIOTE3bl O BO3MOXHBIX MpPEJENIbHBIX 3HAUYEHUSX HCKOMBIX B 3ajaue
BEJIMYMH (1€71aTh IPUKHUIIKY).



BbInycKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCA B 7-9 Kiiaccax 1Jisi o0ecnevyeHust
BO3MO’KHOCTH YCIIEIIHOT0 NMPOJI0JKeHNsI 00pa3oBaHusi Ha 6a30BOM YpPOBHe
DJIeMeHThI TEOPUU MHOKECTB M MATEMATHYECKOM JIOTHKHU

- Onepuposamv  nouwsmusMmu. onpeoeienue, meopemda, aKCUOMA, MHOICECmE0,
Xapakmepucmurku MHONCeCm8d, JJeMeHm MHONCeCmed, MNycmoe, KOHeuHoe U OecKOHeuHoe
MHOHCECMBO, NOOMHOICECMBO, NPUHAONEHCHOCHIb, BKIIOUEHUE, PABEHCMBO MHOJCECS;

- U300padCameb MHOMCECMBA U OMHOULEHUE MHONCECE C NOMOWbIO Kpy2os Diiepda,

- onpeoensimb NPUHAOIEIHCHOCHb NEMEHMA MHOICECMBY, 00bEOUHEHUIO U NepecedeHUrO
MHOJICECmS;

- 3a0a8amb MHOJNCECMBO C NOMOWbIO NEPEUUCTEHUS INEMEHMO8, CI0BECHO20 ONUCAHUS,

- Onepuposamv NOHAMUAMU:. BbICKA3bIBAHUE, UCTIUHHOCMb U JIOHCHOCHb 6bICKA3bIBAHUS,
ompuyanue 8blCKA3bl8AHUL, ONEPaAYULU HAO BbICKAZLIGAHUAMU: U, UIU, He, YCIIOBHbIE 8bICKA3bIBAHUS
(umnauxayuu);

- CcmMpoumbv 6blCKA3bI8AHUS, OMPUYAHUS BLICKAZLIBAHULL.

B noBceaHeBHOM KU3HHU M IPU U3YYEHUHU APYTUX NPEIMETOB:

- Ccmpoumv YenouKu yMo3akatoueHUll Ha OCHO8e UCNONIb30BANUS NPABUTL IOCUKU,

- UCNONb306aAMb  MHOJCECMBA, ONepayuu ¢ MHOMCeCmeamu, ux epaguueckoe
npeocmasienue 0Jisl ONUCAHUS PEANbHbIX NPOYECCO8 U AGIEHUM.

Yucaa

- Onepuposams NOHAMUAMU. MHONCECMBO HAMYPATbHLIX HUCET, MHONICECMBO YEeNblX
yucen, MHOJNCECMBO PAYUOHATILHLIX HUCET, UPPAYUOHATbHOE YUCLO, KBAOPAMHbIL KOPEHb,
MHOCECMBO OCUCMBUMENbHBIX YUCEL, 2eOMEMPUYECKAs UHMEPNPemayus HAmypaibHblX, Yebix,
PAYUOHATLHBIX, OCUCMBUMENbHBIX YUCET,

NOHUMAM®b U 0OBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,;

BbINOIHAMb BLIYUCTIEHUS, 8 MOM YUCAE C UCNOIb308AHUEM NPUEMOB DAYUOHATLHBIX
8bIYUCTCHULL,

BbINOIHAMY OKPY2AeHUE PAYUOHATbHBIX YUCE]L C 3A0AHHOU MOYHOCMbIO,

CPABHUBAMb PAYUOHAIbHBLE U UPPAYUOHATbHBIE YUCIA,;

npeoCcmasisims PAYUOHAIbHOE YUCIO 8 8UOE OeCAMUYHOL OpooU

YROPAOOYUBAMb YUC/A, 3aNUCAHHBLE 8 8UOE OObIKHOBEHHOU U 0eCAMUYHOU OpooU;

nHaxooumv HO/] u HOK uucen u ucnonvszoeamo ux npu peuteHuu 3a0au.
B noBceaHeBHOIM KU3HH M NIPH U3YYEHUHU APYTUX NPEIMETOB:

APUMEHAMb NPAGUILA NPUOTIUNCEHHBIX GbLIYUCTEHUU NPU PeUleHUU NPAKMUYEeCKUX 3a0ay U
peuteHul 3a0ay Opy2ux yueOHvlX npeomMemos;

8bINOIHAMY CPABHEHUE Pe3VIbMAMo8 GblYUCIeHUU NPU PeueHUU NPAKMUYecKux 3a0ad,
6 MOM YUCie NPUOIUNCECHHBIX GbIMUCTCHUIL,

COCMABISAIMb U OYSHUBAMb YUCTLOBbIE BbIPAINCEHUS. NPU PEULeHUU NPAKMUYECKUX 3a0ay U
3a0ay u3z opyeux y4eOHuIX npeomemos,

3anUCHI8AmMb U OKPY2Isimb YUCTIO8blEe 3HAYEHUS PEeAbHbIX GEIUYUH C UCNOTIb308AHUEM
PA3HBIX CUCEM USMEPEHUSL.

To:xknecTBeHHbIE PE0OPA30BAHUS

Onepuposamv NOHAMUAMU CIENeHU C HAMYPATbHbIM NOKA3amenem, CmeneHu ¢ Yyeablm
ompuyamenbHbiM NOKA3amenem,

BbINOIHAMbL  NPEoOPA308AHUSL  YENbIX  BbIPAXCEHUl:  Oelicmeus ¢  O0OHOYIeHAMU
(cnooicenue, GvluUmManue, YMHONCEHUE), Oelucmeus ¢ MHo2ouleHamu (crodcenue, Gvluumanue,
VMHOJICEHUE);

BbINOIHAMb PA3NOHCEHUE MHOSOUTICHO8 HA MHONCUMENU OOHUM U3 CNOCODO08 . 8blHeceHUe
3a CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE POPMYT COKPAUEHHO20 YMHONMCEHUS,

8b10€1AMb K8AOPAM CYMMbl U pA3HOCMU 0OHOYIEHOS;

PACKIa0bi8amy HA MHOXMCUMENU KEAOPAMHBIL  MpexyieH,



- GLINONIHAMbL  NPeoOPA30BAHUA  BbIPANCEHUL, COOEPHCAWUX CMeneHu C  YeabiMu
OMPUYAMENbHLIMYU  NOKA3AMeNaMU, NepexoOums Oom 3anucu 6 6ude CmeneHu ¢ Yeabim
ompuyamenbHbiM NOKA3amenem K 3anucu 8 uoe opoou,

- GLINONHAMbL  NPeodPA308aHusi  OPOOHO-PAYUOHAILHBIX — BLIPAICEHULL.  COKpAujeHue
Opobeli, npusederue aneebpauyeckux Opobell K 0dwemy 3HamMeHamenio, ClodceHue, YMHONCeHue,
Oellenue aneebpauyeckux opobell, 6036edeHue aneebpauyeckol Opodou 6 HAMYPATbHYIO U YeTVio
ompuyamenbHy0 Cmenemy;

- BLINOJHAMb NPEOOPAB0BAHUSL BIPANCEHULL, COOEPHCAUUX KBAOPAMHbLE KOPHU,

- gbloensimb K8AOpam CyMmbl UIU PASHOCMU OBVUJIEHA 6 BbIPANCEHUSX, COOEPHCAUJUX
K6aopammuwvie KOPHU,

- BLINONHAMb NPEOOPAZOBAHUS BLIPANCEHULL, COOEPHCAUSUX MOOYITb.

B noBceaHeBHOM KU3HHU U TIPH U3YYEHUH APYTUX NPeIMETOB:

- BLINONHAMb NPeobPA308aHUs U OCUCMBUsL ¢ YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPIHOM
suoe;

- GLINONHAMb NPeodPA306AHUsL ANCeOPAUECKUX BbIPAXCEHUL NPU PeleHUU 3a0ay Opyeux
VUEOHbIX NPEeOMemO8.

YpaBHeHUs] U HEPABEHCTBA

- Onepuposams NOHAMUAMU:. YpAGHeHUe, HepaABeHCMB0, KOPeHb VPABHEHUs, peuleHue
Hepagencmed, pPAGHOCUNbHbIE YPAGHEHUs, 001acmsv onpedeienus ypaeHenus (Hepasencmea,
cucmemvl YPAGHEHUIl UL HEPABEHCME);

- peuwlamv JUHEUHble YPAGHEHUS U VPABHEHUsl, C800UMble K JUHEUHbIM C NOMOWbIO
MOoNCOeCmMBeHHbIX NPeobpa3068aHuUll,

- peuwamv K8AOpamuvle YPAGHeHUsl U YPAGHEHUsl, CBOOUMbLE K K8AOPAMHBIM ¢ HOMOUbIO
MONCOeCMBEeHHbIX NPeobpa308aHUlL,

- pewamv OpoOHO-TUHEUHblE YPAGHEHUS,

- pewamv  npocmeuwiue  UPPAYUOHANbHbIE — YPABHEHUA  6U0d f (x) =a,
JE(X) =ye(x);

- pewamv YpasHeHus 6uoa X' = a;

- peuamv YpasHeHusi ChOCOOOM PA3I0NHCEHUSL HA MHOMCUMENU U 3AMeHbl NePeMeHHOU;

- UCNONb306aAMb MemoO UHMEPBAN08 O/ peuleHUs Yeavix U OpPOoOHO-PAYUOHATbHBIX
HepaseHcms,

- peuiamv IuHelHble YPAGHEeHUs U HEPABEHCMBA C NaApaMempamu;

- peuiamuv HeCl0JHCHble K8AOpamHble YPAeHeHUs. C NapAMempoM;

- peuiamuv HeCl0NHCHbIe CUCTeMbl TUHEUHbIX YPAGHEHUU ¢ NAPAMempamu;

- peuiamv HeClOJHCHbIE YPAGHEHUS 8 YeblIX YUCTAX.

B noBceqHeBHO¥ JKH3HH U MTPU U3YYE€HHH IPYTUX MPEIMETOB:

- cocmasnams U pewams JUHElHble U K8AOpamHvle YPAGHEHUs, VPAGHEHUs, K HUM
c800sUeCsl, CUCTIEeMbl JTUHETHbIX YPAGHEHUll, HePABEHCME NPpU PeuleHUul 3a0ay Opyeux y4eOHbIX
npeomemos;

- GLINOJHAMb OYEHKY NpPAas0Ono00dusi pe3yibmamos, NOLYYAeMblX Npu  peueHuu
JIUHEIHBIX U K8AOPAMHBIX YPAGHEHUL U CUCMEM JTUHEUHbIX YPAGHEeHUU U HepaBeHCME NPU peuleHUuU
3a0a4 Opy2ux yueOHbIX npeoMemos;

- gulOupamv coomeemcmeyrowue YpasHeHusl, HEPAGeHCMead UMU UX cucmemvl OJisl
COCMABIEeHUS MAMEMAMUYECKOU MOOeIU 3A0AHHOU PeabHOU CUMYayuU Ul NPUKIAOHOU 3a0adu,

- yMemb UHMePNpemuposams NOJIYUEHHbIU NPU peuleHul YPaeHeHuUs, HepaseHCcmeda Uil
cucmemvl pe3yibmam 6 KOHmekcme 3a0aHHOU PeanrbHOU CUMyayuy Ui RPUKIAOHOU 3a0ayu.
DyHKUNH

- Onepuposams nouwsmuamu. @QYHKYUOHANbHASA 3ABUCUMOCMb, QYHKYUA, epapuk
@yHryuu, cnocobvl 3a0anus GyHKyuU, apeymeHm u 3Havenue QyHKyuu, 001acms onpeoeieHus u
MHOJCEC80  3HAYeHUll  (YyHKYuu, HYIU  QYHKYUU, NPOMENCYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCMb YHKYUU, YeMHOCMb/HeYemHOCMb QYHKYUU,




- cmpoumb epaguxu JIUHEUHO, K8AOPAMUYHOL @yHxyu, 0bpammol
i Vx oy =x, y =X

- Ha npumepe K8AOPAMUYHOU QYHKYUU, UCNONb306AMb NPeodpas3osanus epaguxa
@ynxyuu Y=F(X) ona nocmpoenus epagurxoe pynxyuii y = af (kx +b)+c;

- CcoCmasnsimy  YPAGHEHUs. NPAMOU NO 3A0AHHLIM YCIOBUSM. NPOXOOswell yepe3 06e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsuell yepe3 OAHHYI0 MOYKY U NAPAiIelbHOU OAHHOU
npAMou;

- uccnedosamsv YYHKYUIo no ee cpaghuxy;

- HAX00uUmb  MHONCECMB0  3HAYEHUL, HYIU, NPOMENCYMKU  3HAKONOCMOSIHCMEA,
MOHOMOHHOCIMU K8AOPAMUYHOU YHKYUU,

- onepuposamv NOHAMUAMU: NOCAe008AMENbHOCMb, apU@dMemuieckas npocpeccus,
2e0MempuiecKds npo2peccust;

- pewams 3a0ayu Ha ApUGMemuieckyio u 2eoMempuieckyo npocpeccuio.

B noBceaHeBHOM KU3HHU M IPH U3YYEHUHU APYTUX NPEeIMETOB:

- WLIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PealbHYI0 3A8UCUMOCHb UTU NPOYecC NO Ux
Xapaxmepucmukam,

- UCNONb308aMb COLUICMEA U 2PAPUK KEAOPAMUYHOU PYHKYUU NpU peuieHuu 3a0ad u3
Opyeux yueOHbIX npeomemos.
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- Pewamv npocmoie u cnosicnvle 3a0auu pasHblX MUNo8, a maxice 3a0auu no8blULeHHOU
mpyoHocmu,

- UCNONb308amMb PA3Hble KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHbIX 3a0a4 Ois
NOCMPOEHUs NOUCKOBOUL CXeMbl U Peuletusl 3a0ay,

- pazuames MoOelb MeKCma U MoO0elb peuleHuss 3a0aqu, KOHCMpYyupoeams K OOHOU
MOOenu peueHUst HeCI0HCHOU 3a0ayu pasHvlie Mooelu meKcma 3a0ayi,

- 3Hamw u npumeHams 0ba cnocoba noucka peutenus saday (om mpebosanus K ycio8uro
U Om YCnosusi K mpebosanuro);

- MOOenupos8ams paccylcoeHusi npu NOUCKe peulenust 3a0ay ¢ NOMOubio epag-cxemol,

- BblOEISIMb IMANBL PEeUleHUs 3a0adU U COOePIAHCAHUE KAHCO020 IMand,

- yMemb 6bl0UpAmMb ONMUMATLHBIL MEmoO peueHus 3a0ayu U O0CO3HABAMb 6blOOp
Memood, paccmampusams paziuyHvle Memoovbl, HAXO0UmMb pasHvle peuleHus 3a0ayu, eciu
603MOJICHO;,

- AHATU3UPOBAMb 3AMPYOHEHUS NPU PeleHUl 3a0ay,;

- BLINOJHAMb pPA3IUYHLIE NPEoOPA308AHUS NPEOSIONCEHHOU 3a0adu, KOHCMPYUPOBAamby
Ho8ble 3a0auu U3 OAHHOU, 8 MOM Yucie 0OpamHbvle,

- UHmMepnpemuposamv  GbIYUCIUMENIbHbIE — PEe3YIbmamvl 6 3a0aue, UCCIe008amb
NOIYYEHHOE peuleHue 3a0a4,

- QHATU3UPOBAMb 8CEBO3MONCHBLE CUMYAYUU B3AUMHO20 PACHOLONCEHUS 08YX 0OBLEKMO8
U UBMEHeHUe UX XAPAKmepucmuk npu coemecmuom osudicenuu (Ckopocmo, epems, paccmosHue)
npu peuleHuu 3a0a4 Ha 08UdCeHUe 08yX 00beKmo8 Kax 8 OOHOM, MAaK U 6 NPOMUBONONONCHbIX
HANpaeieHusx;,

- UCCIe008amb 8CEB03MOJICHbIE CUMYAYUU NPU peuleHuy 3a0ay HaA 08UdCeHue no pexe,
paccmampusams pasHvle CUCMeMbl OMCcYema,

- pewamsv pazHooopasivie 3a0a4u KHA 4acmu,

- peuwamv u 000CHOBbI8AMb C80€ peutenue 3a0ay (8blOeNsIMb MAMEMAMUYECKYIO0 OCHOBY)
HA HAXO0JICOeHUe YACMU YUCLA U YUCAA NO €20 YACHU HA OCHO8e KOHKPENHO20 CMbLCIA Opoou,

- 0Cco3HABAMb U 00BLACHAMb UOCHMUYHOCHb 3A0aY PA3HLIX MUNOS, CEA3bI8ANOWUX MPU
senuuunvl (Ha pabomy, Ha NOKYAKU, HA OBUNCEHUE), GbLOCISMb MU GEAUHUHbL U OMHOULCHUS
MedHCOy HUMU, NPUMEHSMb UX NpU peueHuu 3a0ad, KOHCMpPYyupoeams CcoOCMEeHHble 3a0ay
VKA3AHHBIX MUNOS,

671a0emb OCHOBHLIMU MEMOOAMU peuleHuss 3a0ay Ha CMeCU, CNlA8bl, KOHYEeHMPayuu;

NPONOPYUOHATLHOCIU, hYHKYUU 6Uuoa’ y = a +



- pewiamv 3a0auu HA NPOYEHMbl, 8 MOM UUCTe, CONHCHbIE NPOYeHmbl ¢ 000CHOBAHUEM,
UCNONb3YS pA3Hble CHOCOObL;

- pewiamy jo2udecKkue 3a0aiu pazHblMu CHOCObAMU, 8 MOM Yucie, ¢ 08yMs OIOKAMU U C
mpems 610KAMU OAHHBIX C NOMOWbIO MabaUuy,

- pewamv 3a0ayu N0 KOMOUHAMOPUKe U Meopuu BeposimHOCMel HA OCHO8e
UCNONb308AHUS U3YUEHHBIX MEMO0O08 U 0OOCHOBLIBAMb PeUeHUe,;

- peuamv HeCl0JCHbLE 3a0aUl N0 MAMeMAMUYecKol CMamucmuxe,

- 081a0emb OCHOBHLIMU MeMOOAMU DeUeHUs CIONCEMHbIX 3a0ay. apugpmemuyeckul,
aneebpaudeckuil, nepebop 8apuanmos, 2eoOMempudecKull, 2paghuuecKkutl, NPUMeHIms UX 6 HOBbIX NO
CPABHEHUIO C U3YUEHHbIMU CUMYAYUSIX.

B noBceaHeBHOM KU3HHU M TIPH U3YYEHUH APYTUX NPeIMETOB:

- guloenamb NpU  pewleHuu 3a0ay Xapakmepucmuku paccMampugaemol 6 3aoave
cumyayuu, omiuunvle om peanvhvix (me, om KOMOpPwvIX adOCMpAzupo8aIucsy), KOHCMPYUpoB8ams
HOBble CUMYayuu ¢ Y4emom dMux Xapakmepucmuk, 6 YACMHOCMU, HPU peuleHuu 3a0ad Ha
KOHYeHmpayuu, y4umsléams nI0MHOCMb 8eljecmaa;

- pewamv u KOHCMpPYupo8ams 3a0ayu Ha 0OCHOBE PACCMOMPEHUs. PEANbHbIX CUMYayUll, 8
KOMOPbIX He mpebyemcs Mounblll GbIYUCTUMENbHBI Pe3YIbmam;

- pewiamv 3a0a4u HA 08UICEHUE NO peKe, PACCMAMPUBAs pA3Hble CUCTNEMbl OMCYemd.
CTaTHCTHKA M TeOpHsi BEPOSITHOCTEH

- Onepupogamsv NOHAMUAMU. CIMOAOYAMbLE U KPY208ble OUASPAMMbL, MAOIUYbl OAHHBIX,
cpedHee apugpmemuyeckoe, MeOuana, Hauboabuee U HAUMEHbUlee 3HAYEHUsT 8blOOPKU, PA3MAX
8bI00PKU, OUCNEPCUsL U CMAHOAPMHOE OMKIOHEHUe, CIVYAUHAS U3MEHYUBOCTb;

- u3eleKamv UHGOpMayUio, NPeOCmasieHHy0 8 Mabauyax, Ha OUAZPaAmMMax, cpagurax;

- cocmasnsams madbiuysl, CMpouUms OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHDIX

- onepuposamv  NOHAMUAMU.  (PAKMOPUAL YUCTA, NEPeCMAHOBKU U COYemaHus,
mpeyeonvruk Ilackans,

NPUMEHSAMb NPABUILO NPOU3BEOEHUS. NPU PEUUEHUU KOMOUHAMOPHBIX 3a0a4;

Onepuposamv  NOHAMUAMU.  CAVYAUHLIL ONbIM, CAYYAUHBIL 6blOOp, UCHBIMAHUE,
anemenmapnoe  cayuaunoe codovimue (UCX00), KIACCUYECKOe OnpedesieHue  8eposimHOCmu
CYUALHO20 COOLIMUSL, ONEPAYUU HAO CLYUAUHBIMU COOLIMUAMU;

npeocmasisimes UHGOPMAYUIo ¢ NOMOWbIO Kpy2os Jiiiepa,

pewams 3a0a4i Ha 8bIYUCIEHUE 8EPOSMHOCIU C NOOCYEMOM KOIUYECmEd 8apUanHmos ¢
HOMOWBIO KOMOUHATNOPUKU.
B noBceqHeBHOI KU3HH M NIPU U3YYEHUH APYTUX NPEIMETOB:

u361eKamy, UHMepnpemuposams u npeoopaszoevleams UHGopmayuio, npedcmagieHHyI0
6 mabauyax, Ha OUAzpPaAmMMax, epagQuKrax, OMpaxicarowyro c6OUCMEa U XapaKmepucmuky peaibHblx
npoyeccos u s8ieHull;

onpedensams — CMAMUCMUYECKUE — XAPAKMEPUCTIUKU — 8bIOOPOK — NO  madauyam,
ouazpammam, epapuram, GbINOIHAMb CPABHEHUE 8 3ABUCUMOCIU OM Yelu PeuleHus 3a0ayu;

OYEHUBAMb 8EPOSIMHOCHb PEATIbHBIX COOLIMULL U S18TICHULL.
HcTopusi MaTeMaTUKH

Xapakmepuzosamsv 6K1A0 BbIOAWUXC MAMEMAMUKOE 6 PA38UMUe MAmemMamuKku u
UHBIX HAYYHLIX 0Oaacmel;

NOHUMAMb POJib Mamemamuky 6 pazeumuu Poccuu.
MeToabl MaTeMaTHKH

HUcnonvsys  uzyuenHvle  memoobl, NpoGOOUMb  OOKA3AMENbCHEO,  GbINOIHAMD
onpogepoicenue,

8b10UpamMb U3yHeHHble Memoobl U UX KOMOUHAYUU O peuleHus MamemamudecKux
3a0ay;

UCNONB308aMb  MaMeMamuyeckue 3HAHUA OAA  ONUCAHUA 3AKOHOMepHOCmel 6
OKpydscaioueli 0elucmeumenbHOCmu U NPouU36e0eHUsxX UCKYCCMed,

APUMEHAMb npocmenuiue NPoeSPamMmHble cpeocmea U d1eKmpOHHO-KOMMYHUKAYUOHHbLE
cucmembl NPu peueruy Mamemamuieckux 3a0ay.



BoinyckHUK HayuyuTcsas B /-9 kjaccax (s HUCIOJNB30BaHUS B IOBCEITHEBHON KHU3HH MU
o0ecrieueHns BO3MOKHOCTH YCIICIIHOTO MPOI0JDKEHHsT 00pa3oBaHus Ha 0a30BOM YPOBHE)
I'eomerpuueckue Gpurypsl

OnepupoBaTb Ha 0a30BOM ypOBHE MOHATHIMU IT'€OMETPUUECKUX QUTYP;

U3BJIEKaTh UH(OPMALIHIO O T€OMETPUYECKUX (pUrypax, IpeACTaBICHHYIO Ha YepTexax B
SIBHOM BHJIE;

OPUMEHATh JJIsl  peIleHus 3a7ad TeoMeTpuyeckue (akThl, eciau YCIOBUS UX
NPUMEHEHMs 3aJJaHbl B sIBHOH (popme;

pelmiaTh 3aJaud Ha HAXOXJAEHUE TIEOMETPUYECKUX BEIMYMH 10 oOpaslaM WiIx
aJICOpPUTMAaM.

B noBcegHeBHOM KU3HM M NIPU U3YYEHUHU APYTUX IPeIMETOB!

HCIIOJIb30BaTh CBOMCTBA TIE€OMETPUYECKUX (UTYp Uil peLIeHHs] TUIOBBIX 3ajad,
BO3ZHMKAIOIIMX B CUTYyalMsX IOBCEAHEBHOM JKU3HH, 3a/1a4 MPAKTUYECKOTO COIEP KAHMSL.
OTHoweHus

OnepupoBaTh Ha 0a30BOM YpOBHE IMOHSTHUSIMHU. PABEHCTBO (UTYp, paBHbIE (UTYPHI,
PaBEHCTBO TPEYrOJbHUKOB, NapAJUIEIBbHOCTD MPSMBIX, IEPIEHAUKYISIPHOCTD IPSIMBIX, YTJIbl MEXKIY
HPSIMBIMH, IEPIIEHIUKYIISAP, HAKJIOHHAS, TPOEKIIMSL.

B noBcegHeBHOM KU3HM M NIPH M3YYECHUH APYTHX NPeIMETOB!

UCIIOJIb30BAaTh OTHOLIEHMsI JJIsl PEIIEHUS MPOCTEHIIMX 3ajad, BO3HHUKAIOIIMX B
peaNbHOM )KU3HU.
N3mepenus n BbIYUCICHUSA

BbINOMHATE M3MEpEHNE JUIMH, PACCTOSIHUM, BEJIMYMH YIJIOB, C IOMOLIbIO HHCTPYMEHTOB
JUIsl U3MEPEHUH JJIMH U YTJIOB,

OpUMEHATh (OpMyNbl NEpuUMeTpa, IUIoMmaAM M o0beMa, IUIOL[agud IOBEPXHOCTU
OTJIENIBHBIX MHOTOTPaHHUKOB IPY BBIYMCIICHUAX, KOTJA BCE JaHHbIE UMEIOTCS B YCIIOBUH;

npuMeHsaTh TeopeMmy Iludaropa, 6a3oBble TPUIOHOMETPUUYECKME COOTHOLIEHMS IJis
BBIYUCIICHUS JJIMH, PACCTOSTHUM, IUTOMIAAC B MPOCTEHIINX CITydasX.

B noBcegHeBHOM KU3HM M NIPH M3YYEHUHU APYTUX IPeIMETOB!

BBIUMCIISATh PACCTOSHUS HAa MECTHOCTU B CTaHJAPTHBIX CUTYyalMsX, IUIOIMIAIN B
MPOCTEHUIINX CITyYasx, MPUMEHATH (OPMYJIIBI B MPOCTEHUIIINX CUTYallUsIX B TOBCETHEBHOM KU3HU.
I'eomeTpnyeckne nocTpoeHus

N300paxaTh THUIIOBBIE IUIOCKHE (GHUTYpbl U (UTYpHl B HPOCTPAHCTBE OT PYKH U C
IIOMOIIbIO0 HUHCTPYMEHTOB.

B noBcegHeBHOM KU3HM M NIPH M3YYECHUH APYTHX PeIMETOB!

BBITOJIHATH POCTEHIIINE TOCTPOSHUSI HA MECTHOCTH, HEOOXOAUMBbIE B PEaTbHOM KU3HMU.
I'eomeTpuyeckne npeodpa3oBanus

Crpouth Gurypy, CHMMETPUUHYIO JaHHOH (Urype OTHOCUTEIHHO OCH U TOUYKH.

B noBcegHeBHOM KU3HHM M NIPH H3YYCHUH APYTHX NPEIMETOB!
pacro3HaBaTh JBI)KEHUE OOBEKTOB B OKPYXKAIOILEM MUPE;
pacro3HaBaTh CUMMETPHUHBIE (GUTYPBI B OKPYXKAIOILEM MUpE.

BekTopbl 1 KOOPAUHATHI HA IJIOCKOCTH

OnepupoBaTh Ha 6a30BOM YpPOBHE IOHATUSMH BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YKCII0, KOOPJUHATHI Ha IJIOCKOCTH;

OTIPENENIATh MPUOIMKEHHO KOOPAMHATHI TOUKH M0 €€ N300paKeHUI0 Ha KOOPAWHATHON
IJIOCKOCTH.

B noBcegHeBHOM KU3HM M NIPH M3YYEHUH APYTUX IPeIMETOB!

UCII0JIb30BaTh BEKTOPBI JUISl PEILIEHUs NPOCTEMIINX 3aJad Ha OINpEAEJIeHHE CKOPOCTU
OTHOCHUTEJILHOTO JIBUKECHHUS.

Hcropusi MaTeMaTHKH

OnucelBaTh OTAEIbHBIE BBINAIOLIMECS PE3YyNbTAThl, INOJIYYEHHBIE B XOJE Pa3BUTHSA
MaTEMaTHKHU KaK HayKH,



- 3HATh NPUMEPHl MATEMATUYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOU U
BCEMUPHOU UCTOPUEH,

- NIOHUMATh POJIb MaTeMaTUKU B pa3BUTHH Poccuu.
MeToabl MATEMATHKH

- BpiOupaTe TOAXONANIMI W3Yy4EHHBIM METOJ Ml pEIIeHUs W3YYCHHBIX THIIOB
MaTeMaTUYECKHX 3a/1ay,

- IlpuBomuTh mHpUMEpPHl MATEMAaTHYECKUX  3aKOHOMEPHOCTEH B  OKpYXKarollei
NENCTBUTEIBLHOCTH U IIPOU3BEACHUSAX HCKYCCTBA.
BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCA B 7-9 Kiaccax s o0ecneyeHusi BO3MOKHOCTH
YCHEHIHOT0 MPOJ0JIKEeHUs 00pa3oBaHusi HA 0a30BOM YPOBHe

I'eomerpuueckue Gpurypsl

- Onepuposamv NOHAMUAMU 2e0MemPU4ecKux uzyp;

- u3eneKamv,  UHMeEpnpemuposamv U Npeoobpazosvieamv  UHPOpMAYUIO O
2eomempuieckux hueypax, npeoCmasieHHyio Ha Yepmeicax;,

- npumeHamb 2eomMempuyeckue @Qakmel ONA  peuleHus 3a0ay, 8 MOM Hucie,
npeononazaruyux HecKOJIbKO Wa2os8 peueHus,

- opmynuposams 6 npoOCMeNUUX CIyUanx cOUCMEa U NPUHAKU Queyp;

- 00Ka3vl8amb 2eoMempuyecKue ymeepiCoeHus,

- grademv cmaHoapmuou  Kiaccupurkayuet niockux gueyp (mpeyeorvhukos u
UembIPexy2obHUKOS).
B noBceaHeBHOIM KU3HHU M NIPH U3YYEHUH APYTUX NPEeIMETOB!

- UCNONb308aMb CEOUCMBA 2eOMEMPUYECKUX ueyp O/ peuleHUs 3a0ad NPaKmuyecKo2o
xapaxkmepa u 3a0ay U3 CMeHCHbIX OUCYUNIUH.
OTHomeHnst

- Onepuposamv nOHAMUAMU. paeHCME0 uayp, pasHvle Queypsl, pPABEHCMBO
Mpey2oIbHUKO8, NapalelbHOCHb NPAMbIX, NePREeHOUKVIAPHOCIb NPAMbIX, Y2ilbl MeHCOY NPAMbIMU,
NepneHouKyIap, HAKIOHHAS, NpoeKyus, noodobue @ueyp, nooodHvle @ueypvi, No00OHbIE
MpeyeoNbHUKU;

- npumenamv meopemy Daneca u meopemy O NPONOPYUOHATILHLIX OMPE3KAX Npu
peuweHuuy 3a0ay,

- Xapakmepuzoeamv — 63AUMHOE  PACNONONCEHUE NPAMOU U  OKPYHCHOCMU, OB8YX
OKpYIHCHOCME.
B noBceaHeBHOIM KU3HH U NIPH U3YYEHUHU APYTUX NPEIMETOB:

- UCNONb3068aMb OMHOWEHU OJIA peuleHUs 3a0ay, 603HUKAIOWUX 8 PEANbHOU HCUSHUL.
N3mepenus u BbIYUCIEHHUS

- Onepuposamsv npeocmagieHusmu o OauHe, NIOWAOU, 00beMe KaK GeludUHAMU.
Ipumenamo meopemy Ilugacopa, gopmynsl niowaou, odvema npu peuieHuu MHO20ULA208bIX
3a0ay, 8 KOMOPbIX He 6ce OaHHble NPedCcmasieHbl A6HO, a Mpebyom GbIYUCTEHUL, ONepUposamy
bonee WUpPOKUM KOIUYECEOM (OpMYT ONUHbL, NIOUAOU, 00beMd, 8bIYUCIAMb XAPAKMEePUCTUKU
kombOunayuti ¢ueyp (okpyscnocmeil u  MHO20Y20IbHUKOB) SbIYUCTAMb PACCIOAHUSL  MEHCOY
Queypamu, npumeHamv mpucoHomempuyeckue @Gopmynvl O GbIYUCIEHUU 8 0ojlee CIONHCHBIX
CIYYasx, npoeooUmMd 8blYUCIeHUs HA OCHOBE PABHOBEIUKOCMU U PABHOCOCMABIEHHOCU;

- NpPOBOOUMb NPOCHbIE BLIYUCTEHUS HA 0ObEMHBIX MeNax,

- opmynuposams 3a0a4u HA 8bIYUCIEHUE OJIUH, NIOWAOelU U 00bEMO8 U pelams UXx.
B noBceaHeBHOM KU3HH M TIPH U3YYEHUHU APYTUX MPeIMETOB:

- NPOBOOUMb BbIYUCTIEHUS HA MECIMHOCMU,

- npumeHamb QOpMYIbl NPU  BLIYUCTIEHUAX 68 CMENCHbIX Y4eOHbIX HnpeoMemax, 6
OKpYdfcaroweti 0eucmeumenrbHOCmu.
I'eomeTpuyeckne NOCTpPOEHUs

- H3o6pascames ceomempuyeckue gueypvl no mekCmo8omy u CUMEOJbHOMY ONUCAHUIO,

- C8000OHO ONEPUPOBAMb YePMENCHLIMU UHCPYMEHMAMU 8 HECTONCHBIX CLYHASX,



- GLINOJHAMbL  NOCMPOEHUSI  MPEYeONbHUKO8,  NPUMEHAMb  OmOoelbHble  Memoobl
ROCMPOeHUl YUPKYIeM U TUHeNKOU U NPo8o0Ums npocmeluiue UcCie008anusl YUCia peuleHull;

- uz00paxcamsv munoguvle NIOcKue Quaypvl u 0dvemHbie mena ¢ HOMOWbI0 NPOCMEUUUX
KOMNbIOMEPHBIX UHCIPYMEHMOE.

B noBceaHeBHOI KU3HHU M NIPH U3YYEHUH APYTUX NPeIMETOB:

- 8LINOIHAMb Npocmeluiue NOCMpPOEHUs HA MEeCMHOCMU, HeoOX0O0umble 6 pealbHOU
HCUZHU,

- OYeHUusamv pasmepul PeaibHbIX 00bEKMO8 OKPYIHCAIOUe20 MUpa.

IIpeoOpa3oBanus

- Onepuposamv noHamuem 08UNICEHUsT U NPeoOPA308anUsi NOOOOUs, 81ademb NpueMamu
nocmpoeHus. Queyp ¢ UCNONIb30BAHUEM OBUNCEHUL U Npeodpa308aHull No00OUs, NPUMEHAMb
NOJNYYeHHble 3HAHUA U ONblM NOCMPOEHUU 8 CMENCHbIX NpeoMemax U 6 pPedaibHblX CUMYaAyusix
OKpyJHcaloujeco Mupa,

- cmpoums ¢hucypy, NOO00OHYIO OAHHOU, NONL30BAMBCA CEOUCMBAMU NOO0OUSL OISl
0bocHo8aHus ceoticms gueyp;

- NPUMEHSIMb CEOLCMBA 0BUNCEHULL 0I5l NPOBeOeHUs NPOCMEUUX 0O0CHOBAHULL C8OLICTNE
Queyp.

B noBceqHeBHOM KU3HHU M IPH U3YYEHUH APYTUX NPEeIMETOB:

- NPUMEHAMb CBOUCMBA OBUMNCEHUUl U NPUMeHSIMb nodobue 011 NOCMPOeHUU U
BbIYUCTICHUIL.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

- Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PA3HOCMb BEKMOpOos8, NpouzsedeHue
8EKMOPA HA YUCTIO, Y2OJl MeNCOY BeKMOPAMU, CKATIAPHOE NPOU38edeHUue 8eKmMopos, KOOPOUHAMblL HA
NIIOCKOCMU, KOOPOUHAMbI 8EKMOPA,

- ebinoaHsme Oeticmeusi Hao eekmopamu (crodicenue, evluumanue, YMHONCEHUE HA
YUCTI0), BbIYUCTSIMb CKATSPHOE NPOU3BEOeHUe, ONpedesimb 6 NPOCMEUUUX CLYYAsX V2Ol MeNCOy
8EKMOpAMU, BbINOJIHAMYb PA3NONHCEHUE BEKMOpAd HA COCMABNAWUe, NPUMEHAMb NOJYYeHHble
3HaAHUA 8 (pu3uUKe, NONb308AMbC (POPMYNOU BLIYUCIEHUS PACCIMOAHUS MeXHCOY MOYKAMU NO
U36ECMHBIM KOOPOUHAMAM, UCNOTIb308AMb YPABHEHUS (pucyp 05l peuleHus 3a0ay;

- NpUMeHAmb BeKMOpbl U KOOPOUHAMblL OJisl PeuleHUsi 2eoMempuyecKux 3adai Hda
sbluUcieHue OUH, Y2l08.

B noBceaHeBHOM KU3HH M TIPH U3YYEHUHU APYTUX NPEIMETOB:

- UCNONb3068aMb NOHAMUA 8EKMOPO8 U KOOPOUHAm O peuieHus 3aday no gusuxe,
eeozpaghuu u Opyum yueoHviM npeomemam.
Hcropus MmaTreMaTUKHU

- Xapaxmepu3zosamo 6K1A0 6bIOAIOWUXCA MAMEMAMUKOE 6 pazeumue MamemamuKku u
UHBIX HAYUHBIX 0b1acmell;

- NOHUMams poib Mamemamuxu 6 pazsumuu Poccuu.

MeToabl MATEMATHKH

- HUcnonvzys  u3zyueHmvie  memoovl, NPOBOOUMb  OOKA3AMENbCMBO,  GbINOIHAMD
onposepoiceHue;

- 8blOUpamv u3yueHHvie Memoovl U UX KOMOuHayuu OJisl peuleHus MamemamudecKux
3a0ay;

- UCNONb306aMb  Mamemamuyeckue 3Haumus Ol ONUCAHUSL  3AKOHOMEpHOCmel 8
OKpydfcaroufelt OelUCmeUumenbHOCmU U NPOU38e0eHUsX UCKYCCMEd,

- npumeHAmb npocmeriuiue NPOSPAMMHbLE CPEOCMBA U INEKMPOHHO-KOMMYHUKAYUOHHBLE
cucmembl NPU peueHuy Mamemamuyeckux 3a0ay.

Coaep:xanmne yueOHOro npeamera
Auredpa
Yucaa
PannoHajbHbIE YHCIA



MHO€ecTBO palMOHaIbHBIX uuces. CpaBHEHUE palMOHANbHBIX uMcen. JleWcTBus ¢
paIMoHaIbHBIMU YUCIIaMU. [Ipedcmasienue payuoHaibHO20 YUcia 0ecamuyHol 0poobio.

HppanuoHajbHbIe YHCIA

[TonsiTHE WppanMOHAIBHOTO 4YHCia. Pacro3HaBaHWe HWpPPAlMOHATBHBIX 4ucel. [IpuMepsr

J0Ka3aTeNnbCTB B anredpe. MppanroHanbHOCTh Yncia \/_2 [Ipumenenue B reomerpun. Cpasnenue
uppayuoHanbHulx yucen. MHodcecmseo OelicmeumenbHblX Yuce.

ToxnecrBeHHbIE IPeOOPaA30BAHUSA

YucoBble 1 OyKBEeHHbIE BbIPAKEHH I

Bripaxxenne ¢ nepemeHHOW. 3HaueHUe BbIpakeHHs. [loJicTaHOBKA BBIPAKEHUH BMECTO
MIEPEMEHHBIX.

Lenble BbIpaxeHust

CreneHb ¢ HaTypaJbHbIM IIOKa3aTelieM U ee cBoicTBa. lIpeoOpa3oBaHus BBIpaKEHUH,
COJIeprKallNX CTETIEHU C HAaTYpajIbHbIM [10KA3aTEIEM.

OnHowneH, MHOrowieH. JIWCTBHS C OJHOWICHAMH M MHOTOWICHAMH (CIIOXKCHHE,
BBIYMTaHKHE, YMHOXEHHE). DOpMyJibl COKPAIIEHHOTO YMHOXEHHS: Pa3HOCTh KBaJIpaTOB, KBaIpaT
CYMMBI U pa3HOCTH. Pa3znoxeHrne MHOTOWJICHa HAa MHOXKUTEJIH. BBIHECEHUE OOIIET0 MHOXKHUTENS 32
CKOOKH, epynnupoexa, npumenenue opmyn coKkpaujeHno2o ymuodxcenus. Keaopammuuiii mpexunen,
Pasnodicenue KeaopamHno20 mpexuaeHa Ha MHOMCUMENU.

JIpoOHO-panMoOHAIbHBIE BHIPAKEHUS

Crenenp ¢ nenslM TnokKaszareneM. llpeoOpa3zoBaHue ApOOHO-JIMHEMHBIX BBIPAKCHUM:
CIIOKEHHEe, YMHOXEHUE, JeJeHUue. Aneedpauneckas 0podw. [Jonycmumsie 3HaueHUs NepeMeHHbIX 8
OpodHo-payuoHanvHulx  evipadicenusax. CoxkpaweHue aneebpaudeckux opoodeu. Ilpusedenue
aneebpauveckux Opobeil k odbwemy 3Hamenamento. [elicmeus ¢ aneedopauveckumu Opoosimu.
Cll0JiCe e, 8blYUmMaHue, YMHOJCeHUe, OeleHue, 8036e0eHUe 8 CINeNneHtb.

IIpeobpazosanue svipadicenuil, COOEPHCAUWUX 3HAK MOOYIIAL.

KBagpatHbie kopHH

Apudmernueckuil KBaJpaTHbBIM KopeHb. I[IpeoOpazoBaHue BbIpaKEHUH, COAEPIKALIUX
KBaJIpaTHbIE KOPHU: YMHOXKEHUE, JIeJIeHNEe, BBIHECEHHE MHOXKUTEISI U3-110/1 3HaKa KOPHS, 6HeceHue
MHOMCUmMest N0OO 3HAK KOPHA.

YpaBHeHusI U HepaBeHCTBa

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YHCIIOBBIX PABEHCTB. PaBEHCTBO ¢ IEpeMEHHOM.

YpaBHeHus

[TonsaTHe ypaBHEHUS M KOPHS ypaBHEHUs. [Ipedcmasnenue 0 pagHOCUNbHOCU YPAGHEHUI.
Obnacme onpedenenus ypagrerus (001acms 0ONYCMUMbIX 3HAYEHUL NePEMEHHOIL).

JIuneiiHOe ypaBHeHHE H €r0 KOPHH

Pemenue nuHENHBIX ypaBHEHUH. Jlunetinoe ypaeuwenue c napamempom. Koauuecmeo
KOpHell TuHelH020 ypasHeHus. Pewenue nunetinblx ypasHenuii ¢ napamempom.

KBanpaTHoe ypaBHeHHe H €er0 KOPHH

KBanparnsie ypaBHeHus. Henonuele KBagpaTHble ypaBHEHUS. JJUCKpUMUHAHT KBaJIPaTHOTO
ypaBHeHUs. DopMyiia KOpHEW KBaApaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpamuas
meopeme Buema. PelleHne KBaJpaTHBIX ypaBHEHUN:HUCIOJIb30BaHUE (DOPMYIBI [Tl HAXOXKICHHS
KOpHEH, epaghuueckuii memoo peuwieHusi, paszloxceHue Ha MHOdXdcumenu, noobop KopHeu ¢
ucnonv3oeanuem meopemvl Buema. Konuuecmeo kopHeti kK6aopamuo2o ypasHenus 8 3a8UcCUMOCmu
om e2o Ouckpumunanma. buxeadpammuvie ypaemenus. Ypasnenus, ceooumvle K JUHEUHLIM U
keaopammuwvim. Keaopamuule ypagneHnus ¢ napamempom.

JIpoOHO-panHoOHAJbHbIC YPABHEHUS

Pemenne mpocredmux ApoOHO-TMHEHHBIX YpaBHEHUH. Peuwtenue OpobOHO-payuoHaIbHbIX
VpaeHeHuil.

Memoouvl pewienus ypagueHuii: mMemoosbl pagHOCUTbHBIX NPeoopa308aHull, Memoo 3aMeHbl
nepemeHHoU, epaguyeckuti memod. Hcnonvzosanue ceolicms QyHKyuil npu peuieHuu ypasHeHul.

Ipocmeriwue uppayuonanvhvle ypastenus éuoa | f (x) = a, \/f (x) = \/g (x) -

n_
VYpaenenus suoa X' =a.Ypaenenus 6 yenvix uuciax.



CucreMbl ypaBHeHHUid

YpaBHeHHUE ¢ IBYMs IIepeMEHHbIMU. JIMHEHOE ypaBHEHUE C ABYMsI [IEPEMEHHBIMU. [Ipsamas
KaK epaguyeckas unmepnpemayusi IUHeUHo20 ypasHeHus ¢ 08yMs nepemMeHHbLMU.

[TonsTHe cuctembl ypaBHEHUI. PellieHre cucteMbl ypaBHEHHUIM.

MeTtoapl pelieHusi CUCTeM JTUHEHHBIX YpPaBHEHHM C JBYMS MEPEMEHHBIMU: epaghuyecKutl
Memoo, Memoo CLOHCEHUs, METO I TIOICTAHOBKU.

Cucmembl TUHEHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHcTBa. (CBoilcTBa 4HMCIOBBIX HepaBeHCTB. [IpoBepka crpaBesIMBOCTH
HEPaBEHCTB MPH 3aJaHHBIX 3HAYEHUX IEPEMEHHBIX.

HepasenctBo ¢ mepemennoi. Ctporue um HecTporue HepaBeHCTBa. OQbaacmb onpedeneHus
Hepagercmeaa (061acms 0ONYCMUMbIX 3HAYEHUT NEPEMEHHOLL).

Pemenne mTMHENHBIX HEPABEHCTB.

Keaopamnoe mnepagencmeo u ezo pewenus. Pewenue keadpammnvix HepaseHCms:
UCNONL308AHUE CEOUCME U 2paApuKa KeaOpamuuHou @YHKyuu, Memoo UHmMepsanos. 3anuco
peutenus Keaopamno2o HepaseHcmaad.

Pewenue yenvix u opodHO-payuoHaibHbIX HepaseHcme MemoooM UHMEPBAILO8.

CucreMbl HepaBeHCTB

CucremMbpl HEpaBEHCTB C OJHOW IEpPEMEHHOH. PelieHne cucTteM HEPAaBEHCTB C OJHOM
NIEPEMEHHOI: IMHEHHBIX, KgadpamHuix. VI300paskeHne peleHns CUCTEMbl HEPAaBEHCTB Ha YHCIOBOM
npsMOil. 3aruch pereHus: CHCTEMbI HEPABEHCTB.

DyHKUUH

IHonsaTue pynkuuun

JexapToBbl  KOOpAMHATHI Ha  IUIOCKOCTH. DopMHpOBaHHME  MPEJICTaBICHUA O
METanpeIMETHOM TOHSTHUA «KOOpAuHAThI». CrnocoObl 3aaHus (QYHKIUN. aHATUTUYECKHI,
rpadudeckuii, TabmuuHbid. ['padux ¢yHkiuu. Ilpumepbl QyHKIUN, TOJMydaeMbIX B IIpOIECCE
UCCIIEIOBAHUS Pa3IMYHBIX pealbHBIX MPOIECCOB U pelleHus 3ahad. 3HauyeHue (YHKIMH B TOUKE.
CpoiicTBa (QyHKIUNA: 00JIaCTh OMNpEACNICHUsS, MHOXECTBO 3HAYEHWU, HYJIH, ITPOMEKYTKH
3HAKOTIOCTOSIHCTBA, YemMHOCMb/HeuemHoCmy, TPOMEKYTKH BO3pACTaHUsl U YObIBaHHS, HANOOJIbIIIEE
W HanMeHbIee 3HaueHus. MccnenoBanue GyHKINU 10 ee TpaduKy.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno sadannvie ghynkyuu.

JIuneiinas pyHKUUsA

CaoiictBa u Tpaduk TUHEHHON QyHKIMU. YTIIOBOH KodhdummeHT npsimoi. Pacnonoxenne
rpaduka JMHEHHON (GYHKINU B 3aBUCUMOCTH OT €€ YTJI0BOT0 Ko3(duimenTa u cBoOOTHOTO YieHa.
Haxoorcoenue koagpghuyuenmos nuneunot @QyHkyuu no 3a0aHHbIM VCIOBUAM. HPOXOAHCOEHUE
npAMOU uepe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPAMOU uepe3 OaHHYIO
MOYKY U NApaiebHOU OAHHOU NPAMO.

KBagpaTuunas pyHkuus

CpoiictBa W rpaduk KkBajapaTuyHoi ¢QyHkumu (nmapabona). [locmpoenue epaghuxa
Kéaopamuunol @yHkyuu no mouxkam. HaxoxaeHue Hylneld KBaApaTUYHON (DYHKIIUH, MHOMCECmEa
3HaueHUuti, NPOMeNCYMKO8 3HAKONOCMOAHCMEA, NPOMENCYMKOE MOHOMOHHOCHU.

OopaTHasi NPONOPUMOHAIBHOCTH

k
CaoiictBa QyHKIMU Y = Ey - ['unepOona.
X o
I'pagpurku gynxyui. Ilpeobpasosanue cpaguxa ¢ynkyuu y = f(X) ora nocmpoenus
epaguxos Qynkyuii 6uoa y = af (kx+b)+c -
Tpadpuru gyt y =a+—— y = VX 1y=4%, y=|x|.

ITocenoBaTeIbHOCTH U IPOrPECCHU

Uucnosas nocieoBaTeabHOCTh. [I[puMepsl UUCIOBBIX OCIEA0BATENLHOCTENW. beckoHeUHbIe
MOCJIeZIOBATEILHOCTH. AprudMeTrndeckasi IpOrpeccust U ee CBOUCTBa. [ 'eoMeTprudeckasi MporpecCHsl.
Dopmyna obwezo unena u cymmvl N NEPBLIX UYNEHO8 APUPMEMUUECKOU U 2eoMempuUyecKou
npoepeccuil. CX00Aascs 2e0MempuiecKas npocpeccus.




PeneHue TeKCTOBBIX 3a/1a4

3agaum Ha Bce apudMeTHYECKHE AeliCTBUS

Pemenue TeKCTOBBIX 3a/1a4 apupMeTHyeckuM crocobom. Mcmonb3oBaHue TaONUI, CXeM,
YepTexKeH, IPYruX CPEACTB MPEACTABICHHS JaHHBIX MPU PEIICHUH 3a1a4H.

3agaum Ha IBHKeHHE, PA0OTy M MOKYNKH

AHanu3 BO3MOXHBIX CHUTyallii B3aMMHOTO PACMOJIO0KEHUS OOBEKTOB MPU HUX JABMKECHUHU,
COOTHOIIEHHSI 00bEMOB BBITIOJIHIEMBIX pabOT MpU COBMECTHOM paboTe.

3agaum HA YACTH, 10JIM, IPOLEHTHI

Pemenuie 3ajau Ha HaXOXJACHHE YAaCTH YHUCIIa M YHUCJA MO ero yactu. PemeHue 3amad Ha
MPOLEHTHI U A0au. [IpuMeHenne mponopiuii Npu peneHuu 3a4ad.

Jlornueckue 3agaqyu

Pemrenune normueckux 3amau. Pewenue nocuyeckux 3a0au ¢ noMowwio epagos, mabauy.

OcHOBHBIE METOJbl PelIeHHs] TEKCTOBBIX 3a/Ja4. apuPMETHUCCKUN, anreOpandecKuid,
nepebop BapuaHTOB. [lepguunble npeocmasieHus o0 Opyeux Memooax peuteHuss 3a0ay
(ceomempuueckue u epapuyeckue mMemoowvl).

CTaTHCTHKA U TeOpus BEPOSITHOCTEIH

Crarucruka

Tabnuunoe u rpaduyeckoe MpencTaBICHUE JAHHBIX, CTOJIOUYAThIC M KPYTOBBIE TUArpaMMBbl,
rpaduku, IpUMEHEHUE AWarpamMM U TpaduKoB A ONMUCAHHS 3aBHUCHMOCTEH pealbHBIX BEIHYHH,
u3BieueHne uHpopManuu U3 TaOMUI, AuarpaMMm U TpadukoB. OnucaTenbHbIE CTATHCTUYECKUE
MOKa3aTeIy YUCIOBBIX HAOOPOB: cpelHee apudmeTHueckoe, meduara, Haubobliee 1 HauMEHbIIIee
3HaueHHs. Mephl paccenBaHus: pa3Max, OUCnepcus U CMaHoapmHoe OmKIOHeHUe.

CnyyaiiHas HW3MEHYHMBOCTh. l3MeHUMBOCT, Tpu uU3MepeHUsX. Pewarowue npasuia.
3axonomepHOCMU 8 UBMEHUUBBIX BEIUUUHAX.

Cuay4aiinble cOObITHS

Cayuaiinble OMBITH (IKCIIEPUMEHTHI), DSJIEMEHTAPHBIC ClayJdaiiHble COOBITHS (MCXOBI).
BepositHoctn  snemeHTapHbBIX  coObITHM. COOBITHS B CIYYalHBIX  AKCHEPUMEHTaX |
OJIaronpUATCTBYIONINE dJEMEHTapHBIE COOBITHSA. BeposTHOCTH ciydallHBIX COOBITHI. OTBITBHI C
PaBHOBO3MOXKHBIMH 3JIEMCHTAPHBIMH COOBITHSIMH. KitaccHdeckre BEpOSTHOCTHBIC OIBITHI C
WCIIOJIb30BAaHUEM MOHET, KyOWKOB. [Ipedocmasnenue codvimuil ¢ nomowpto ouazpamm Jinepa.
IIpomueononosicnvie cobvimus, 0bveouHeHue u nepecederue cobvimuil. Ilpasuno crodxcenus
seposmuocmeti. Cnyyaiinsiii 6vl60p. Ilpedcmasnenue sxcnepumenma 6 suoe oepesa. Hezasucumvie
cobvimus. YMHodcenue eposmuocmeli He3a8ucumulx coovimuii. Ilociedoeamenvhuvle He3a8UCUMbIE
ucnvimanus. IlpeacraBieHne 0 He3aBUCUMBIX COOBITHSIX B KH3HU.

dnemenmovl KOMOUHAMOPUKU

IIpasuno ymnoowcenus, nepecmanosku, pakmopuan yucia. Couemanus u Yucio co4emanuil.
@opmyna uucia cowemanuti. Tpeyeonvuux Ilackana. Oneimvl ¢ OOMLWUM — HUCIOM
PABHOBO3MOJCHBIX ~ INEMEHMAPHbIX — codbimull. Buluucienue eeposmuocmeii 6 onvlmax ¢
npumeHenuem KomouHamopHuolx popmyn. Ucneimanusa bBepuynnu. Ycnex u neyoaua. Beposmuocmu
cobvimutl 6 cepuu ucnvimanuil bepnynnu.

Cnyuaiinvle éenuqunbl

3nakomcmeo co cryuauHbIMU 8eTUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKPEMHbIX CIyYAUHbIX
eenuyun.  Pacnpedenenue  seposmuocmeni.  Mamemamuueckoe — ooxcuoanue.  Ceoticmea
Mamemamuyecko2o odcudanusi. Ilonamue o 3axoue 6onvuiux uucen. Mzmepenue eeposmuocmetl.
Ilpumenenue 3axoma OoOMLWUX UYUCE 6 COYUONOUU, CMPAXOBAHUU, 6 30PABOOXPAHEHUU,
obecneuenuu 6e30NaACHOCMU HACENeHUsl 8 YPE3BbIYAIHBIX CUMYAYUSIX.

I'eomerpus

I'eomerpuueckue purypsl

@Durypsl B reOMeTPHHU M B OKPYKaIOLeM MHpe

I'eomerpuueckas ¢urypa. PopmMupoBaHUE NPEACTABICHUI O METAanpeIMETHOM MOHATHH
«purypa».

Touka, TuHMA, OTPE30K, MpsiMasi, Jyd, JJOMaHas, IJI0CKOCTb, YroJl, OUCCeKTpHUca yria U ee
CBOMCTBA, BUJBI YIJIOB, MHOTOYTOJIbHUKH, KPYT.



OceBast cumMeTpusi reoMmeTpudeckux Quryp. LleHTpanbHas CUMMETPHUS T€OMETPUYECKUX
buryp.

MHOroyroJibHuUKH

MHOroyronpHuK, €ro JJIEMEHTBl M €ro CBOMCTBA. Pacrno3HaBaHue HEKOTOPBIX
MHOTOYTOJIbHUKOB. Buinykisie u HegbinyKkavle MHO20Y20abHuKU. [IpaBuIbHbIE MHOTOYTOJIbHUKH.

TpeyronpHuku. BeicoTa, Meamana, OHCCEKTpUCA, CpEAHSSI JUHUS TPEYroJbHUKA.
PaBHOOEIpeHHBIN TpPEYroJbHUK, €r0 CBOMCTBA M TNpU3HAKH. PaBHOCTOPOHHMI TPEYyroiabHUK.
[IpssAMOYrOABHBINM, OCTPOYTOIBHBIN, TYNOYIOJIBHBIN TPEYTOJbHUKU. BHENIHUE yriibl TPEYroJbHUKA.
HepaBeHcTBO TpeyroyibHUKA.

YerbipexyronpHuku. [lapamnenorpamm, pom0O, MpsSMOYroJbHHK, KBaJpar, Tpareuus,
paBHOOepeHHas Tpanernus. CBOWCTBA M MPU3HAKK Tapajjiesiorpamma, poM0a, IpsMOYTroJbHHUKA,
KBaJpara.

OKpYyKHOCTB, KPYI

OKpYy)XHOCTb, Kpyr, HX OJJIEMEHThl W CBOWCTBA; IICHTPAJbHbIE M BIUCAHHBIC YIJIBI.
KacarenbHas u cexywas Kk OKpyXHOCTH, ux ceoticmea. BriicanHble U ONMCAaHHBIE OKPY>KHOCTH JIJISI
TPEYrOJIbHUKOB, Yemblpexy20abHUKO8, NPABUTbHBIX MHO20Y20IbHUKOE.

I'eomeTpuueckue Gpurypsl B npocTpancTse (00beMHBbIE TeJIA)

Mhnozcoepannuk u e2o anemenmol. Hazeanus mMHO202paHHUKOE C pA3HbIM NOJNONCEHUEM U
Koauyecmeom ecpawueti. IlepBUuHbIe TNpEACTaBICHUS O NUpaMuie, Napalielenuneae, MpU3Me,
cdepe, mape, MUIMHIpPE, KOHYCE, UX 3JIEMEHTAX U MPOCTEHUIITNX CBONUCTBAX.

OTHomenust

PaBencrBo ¢puryp

CBoiiCTBa paBHBIX TPEYrOJIbHUKOB. [Ipr3HaKku paBeHCTBa TPEYrOJIbHUKOB.

IHapanneabHOCTH MPAMBIX

[Ipu3Haku W CBOICTBa MapajUIENbHBIX NPSAMBIX. Akcuoma napanienvnocmu Eexnuoa.
Teopema @aneca.

IlepnieHauKyAsIpHbIE IPAMBIE

IIpsmoit  yrous. Ilepnenaukymsap k unpsamod. Haxnonnas, npoeknus. CepeauHHBII
MePIEHANKYIAP K 0Tpe3Ky. Ceoticmea u npuznaxu nepneHoOuKyIsipHoCmu.

Ilooobue

Ilponopyuonanvuvle ompesku, nooobue ¢ueyp. Ilodoouvie mpeyeonvruxu. Ilpuznaxu
noooous.

B3aumHoe pacnoJio:keHue MpsiMON U OKPYKHOCTH, 08YX OKPYIHCHOCMEU.

HN3mepeHusi U BbIYMCIEHUSA

Beanuunnbl

[Tonstue Benuuunel. nHa. M3Mepenue mmHbl. EnuHULbBl n3Mepenus JMHbL. Benmnunna
yraa. ['pagycHas mepa yria.

[TonsTHe 0 TUIOIIAU TUIOCKOW GUTypsl U ee cBoicTBax. M3mepenue ruiomaneit. Eaqunuist
MU3MEPEHUS TUIONIAH.

[IpencraBnenue 06 odbeme U ero cpoiicTBax. M3mepenune oO6bema. EnuHuiel usmepeHus
00BbEMOB.

N3mepenusi 1 BbIYMCICHUS

NHCTpyMEHTBI JUIsl U3MEPEHUN W IMOCTPOCHMI; U3MEpPEHHWE W BBIYUCICHHUE YIJIOB, JJIMH
(paccTosinmii), twiomanei. TpuroHomerpudeckue QYHKIMH OCTPOrO YIjia B MPSIMOYTOJbHOM
TPEyrobHUKE TpuconHomempuueckue @yHkyuu mynoco yeia. BBIYUCICHHE HJIEMEHTOB
TPEYTOJIbHUKOB C HCIOJb30BAHHUEM TPUTOHOMETPUUYECKHX COOTHOLICHUH. DOpMysibl IIOMAIU
TPEYroJbHUKA, TMapaieiorpaMMa M €ro YacTHBIX BHUJIOB, (OPMYIBI JUIMHBI OKPYKHOCTH U
wiomaau kpyra. CpaBHeHHE W Bbluucienue momianei. Teopema [ludaropa. Teopema cumycos.
Teopema kocunycos.

Paccrosinus

PaccrosHne mexay Toukamu. PaccrossHME OT TOYKH 10 TpsAMO. Paccmosinue medxicoy
Queypamu.

I'eomerpryeckue MoCTpoeHUs

['eoMeTpuueckre NOCTPOCHUS ISl WILTIOCTPALIUK CBOMCTB reOMETPUYECKUX QUTYP.



WNHCcTpyMEHTBI AJ11 IOCTPOCHMI: LIUPKYIb, JJUHENKA, YIOJIbHUK. [Ipocmeliuue nocmpoenus
YUpKyIem U TUHeUKOU : NnocmpoeHue OUccekmpucsyl yend, NepneHOUKyIapa K npamoil, yead, pagHo2o
OanHOMY,

Ilocmpoenue mpey2onrbHUKO8 no mpem CmopoHaAM, O8YM CMOPOHAM U Yeny Mexcoy HUMU,
CMOpoHe U 08YM NPUNEHCAWUM K Hell Y2IdM.

Henenue ompeska 6 0aHHOM OMHOUWEHUU.

I'eomeTpnueckne npeodpa3oBaHus

IIpeodpa3oBanus

ITonsTe npeoOpa3oBaHusl. [IpencraBienue 0 METanpeIMETHOM MIOHSTUN
«mpeoOpazoBanue». [lododue.

JABukeHust

OceBasi M UEHTpajbHas CUMMETPUS, NOBOpPOM U napaiienvhviti neperoc. Kombumayuu
08UDICEHUI HA NIIOCKOCMU U UX C8OUCMEA.

BekTopbl 1 KOOPAUHATHI HA IJIOCKOCTH

BekTopsl

ITonsiTue BekTOpa, AEWCTBUS HaJ BEKTOPAMHM, MHCIIOIb30BAHUE BEKTOPOB B (PU3HKE,
Paznodicenue 6eKmopa Ha COCmaegaiouue, CKaIapHoe npou3seoeHue.

Koopaunarsi

OCHOBHBIEC TOHATHS, KOOPOUHAMbL 8eKMOPA, paccmosanue mexncoy moukamu. Koopounamoi
cepeouHvl ompesKka. Ypaenenus gueyp.

Ipumenenue 6ekmopos u KoopouHam Oisl peuleHuss NPOCMeNUUX 2e0Mempuieckux 3a0ay.

Conepxanue yue0HOIo Kypca

Ne .. HaumeHnoBanue pa3jaesion KoanuecTBo 4acoB 1o
nporpamme
Teopust IIpakTuka*
1 Yucrna, 4UCIIOBBIC BBIPAKCHHUS 4
2 OnHOoYJIeHBI U MHOTOWIEHE!. Parmonansaeie | 4
Jpoou.
3 TpeyronpHHUKH. 4
4 MHOTrOyroJIbHUKH. 3
3) YpaBHEHUSI M CUCTEMBI YPAaBHEHU. 6
6 OkpyxHOCTb. LleHTpanbHbIe U BIUCAHHBIC 3
yribl. [lapamiensHOCTh MPSIMBIX.
7 KBaznparHble KOpHH. 1
8 Hepasencrsa. 2
9 OYHKINH U UX TpadUKu. 1
10 [Tporpeccumn. 2
11 AHanu3 nuarpamm, Tabauil, TpaduKoB. 1
12 Teopust BEpOATHOCTH. 1
13 Perenue TecTOBBIX 3aIaHUMA. 2

HUTOT'O 34




Ka.ﬂeﬂnapno-TeMaanecxoe IJIAHUPOBAHHE

Ne Tema ypoka Konuuec | Konmp Jama Koppexmupoeka
n.n. meo 0716 oamowl
uacoe 9a 96 9¢ 9a 96 O¢

1 JleWicTBUS C IECATUYHBIMU U 1
OOBIKHOBEHHBIMH JPOOSIMHU.

2 JleHicTBUS C MOJIOKUTEIbHBIMH 1
1 OTPUIIATEIIbHBIMU YUCITAMH.

3 [Mponentsl. Haxoxxnenne 1
MIPOIICHTOB OT YMCJIA U YHCIIa
IO MPOIICHTAM.

4 Pemenue 3anau. 1

5 BripaxkeHust ¢ mepeMeHHBIMHU. 1
OaHOYJICHBI K MHOTOYJICHBI.

6 ®opMyIbl COKPAIIEHHOTO 1
yMHOkeHHUs1. CrocoObl
pa3noXKEHUs] HA MHOYKUTEJIH.

7 PanmonanbHbie poOu U Ux 1
CBOMCTBA.

8 CreleHn ¢ LedbIM [TI0Ka3aTelIeEM 1
Y UX CBOWCTBA.

9 TpeyronbHUKH, TPU3HAKH 1
pPaBEHCTBA TPEYTrOJIHLHUKOB.

10 CBoiicTBa MPSAMOYTOJIBHBIX 1
TPEyroJabHUKOB. Teopema
ITudaropa.

11 [Tpusnaku nmomoOust 1
TPEYrOJLHUKOB.

12 Teopema cuHyCOB, TeOpeMa 1
KOCHHYCOB.

13 MHOroyrojapHHUKU: 1
napajiesiorpaMm, pomo,
Tpanenws, MPsIMOYTOJIbHHUK.

14 [1nomanbs MHOTOYT OJIbHUKOB. 1
IIpaBunbHbIE
MHOTOYTOJIbHUKH.

15 Pewmenue 3anauy. 1

16 Jlunelinple ypaBHEHHSI C OTHOM 1
MePEMEHHOM.

17 KBaapartHbie ypaBHEHHS. 1
Teopema Buera.

18 JIpoOHO panmoHabHBIC 1
YpaBHCHUSI.

19 | YpaBHeHus c nByms 1
MIEPEMECHHBIMHU M UX CHCTEMEI.

20 | Pemenwue cucreM ypaBHEHHI 1
BTOpPOM CTEIIEHMU.

21 Pemenue 3aga4 ¢ momoIpio 1

CUCTEM YpaBHEHHUH.




22 [TapannenpHble IpsIMBIE U UX 1
MIPU3HAKH.

23 OxpyxHocTb. LlenTpanbHble U 1
BIIHCAHHBIC YIIIBL.

24 JnHa OKpYyXHOCTH , IJIOIIA/Ib 1
Kpyra.

25 Panmonansubie U 1
HUppalMOHAJILHBIE YHCIIA.

CpoiicTBa apuPpMETHIECKOTO
KBaJPaTHOTO KOPHSI.

26 HepasenctBa ¢ ogHO#M 1
nepemeHHoM. KBanpaTHbie
HEPABCHCTBA.

27 CucTemMbl HEPABEHCTB. 1

28 @DYHKIMHU U UX TpaduKH. 1

29 ApupmeTrueckas mporpeccusi. 1

30 | I'eomerpuyeckas nporpeccusi. 1

31 Ananu3 auarpamm, TabIuI, 1
rpauKoB.

32 DneMEeHTbI CTATUCTUKHU, TEOPUHU 1
BEPOSITHOCTH.

33 Pemenue TecTOBBIX 3aaHUIA. 1

34 Pemenue TecToBBIX 3aaHUIl. 1
Hroro 34




