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1.I1osicHuTEILHAA 3aNIHCKA

Pabouass mporpamma «Marematuka» uist 5 -9 kjacca cocraBlieHa Ha OCHOBAHUM !

1.®enepanbubiii 3akoH Poccuiickoit ®deneparuun ot 29.12.12- ®3 «O6 oOpazoBaHuu B
Poccniickoit denepanun»

2.DenepanbHBIA  TOCYAAPCTBEHHBIM  00pa3oBaTENbHBIA  CTaHAAPT OCHOBHOTO  OOIIEro
obpazoBanus 2010 roma, mpukaz3 MO u nayku P® ot 17 nexabps 2010 r. Nel897 «O06
yTBepkAeHUH (eAepatbHOr0 TOCYJapCTBEHHOro 00pa3oBaTelIbHOTO CTaHAApTa OCHOBHOTO
00111ero 06pa3oBaHuUs»;

MaremaTtnueckoe oOpa3oBaHHE SBISAETCS O0s3aTENbHOW W HEOTHEMJIEMOM YacTbio O0OIIEero
00pa3oBaHus Ha BCEX CTYIEHsX IKObl. OOy4yeHHe MaTeMaTHKe B OCHOBHOM IIKOJIE HAIIPABJICHO
Ha JIOCTIIKCHUE CIeTYIOIUX yeel.

| B nanpasnenuu nuunocmmnozo pazeumus:

* (hopMupOBaHKE HPEICTABICHUI O MaTEMATHKE, KaK 4acTH O0LICYEIOBEYCCKOM KYIbTYpBbI,

0 3HAYUMMOCTH MAaTECMAaTUKHU B Pa3BUTUNU HUBUJIN3ALIUN U COBPECMCHHOTI'O O6HICCTBa;

¢ Pa3BUTUC JIOTHYCCKOI'O U KPUTHUUYCCKOI'O MbBIINUICHHUA, KYJIbTYPbI PCYH, CIIOCOOHOCTH K
YMCTBCHHOMY 3KCIICPUMCHTY;,

® q)OpMI/IpOBaHI/IC HHTeHHeKTyaﬂBHOﬁ YCCTHOCTH H O6I>€KTI/IBHOCTI/I, CIIOCOOHOCTH K
MMpCOaAO0JICHUIO MBICIIUTCIIbHBIX CTCPCOTUIIOB, BLITCKAIOIIUX U3 O6]’:>II[€HH01"O OIIbITA,

¢ BOCIIMTAaHUC Ka4YCCTB JIMYHOCTH, O6CCH€LII/IB8.IOH_II/IX COUAJIbHYTO MO6I/IJ'IBHOCTB, CIoco0-
HOCTb IPUHHUMATDL CaMOCTOATCIIbHBIC PCIICHM A,

* (OpMHPOBAHHE KAYCCTB MBIIUICHUSA, HEOOXOJMMBIX IS aJalTallid B COBPEMEHHOM
nH(pOpPMaIMOHHOM OOIIECTBE;

* pa3BUTHE MHTEpECA K MAaTEMaTUYECKOMY TBOPUECTBY U MaTEMAaTUYECKUX CITIOCOOHOCTEH;

Il B memanpeomemnom nanpasnenuu:
* pa3BUTHE MpPEJCTABICHUH O MaTeMaTHKe Kak (opMe ONUCAaHUS U METOJe IO3HaHUS

HeﬁCTBHTeHBHOCTH, CO3JaHUC YCJ'IOBI/Iﬁ HJIA HpI/IO6peTeHI/I${ NEPpBOHAYAJILHOTO  OIIbITA
MaTeMaTUYCCKOTO MOACIINPOBAHUAA,

* (¢dopMupOoBaHHE OOIIUX CIIOCOOOB MHTEIUICKTYalbHOW NESTEIbHOCTH, XapaKTePHBIX IS
MaTEeMAaTHKU U SIBISIFOIIUXCS OCHOBOM IMO3HABATENBbHON KYIbTYPHI, 3HAUUMOU I pa3IHMYHbIX
cdep YenoBeYEeCKOM eATENbHOCTH;

Il B npeomemnom nanpasnenuu:

* OBJaJIeHHE MAaTeMaTHYECKUMH 3HAHUSIMH 1 YMEHUSIMH, HEOOXOIMMBIMU ISl IPOIOTKEHUS
0o0pa3oBaHUs, U3YUEHHS] CMEKHBIX JUCIMILINH, IPUMEHEHHSI B IOBCETHEBHOM KU3HU;

* co3gaHue (yHIaMeHTa I MaTeMaTHYeCKOro pa3BUTHUS, (OPMHPOBAHUS MEXaHU3MOB
MBIIUIECHHS], XapaAKTEPHBIX JJII MATEMATHYECKOU JIEATEIbHOCTH.

3aoauu:

® OBJAJETh CUCTEMON MaTeMaTUYECKUX 3HAHUM U YMEHUN, HEOOXOAUMBIX JUISl IPUMEHEHUSI

B HpaKTquCKOfI ACATCIIBHOCTH, NU3YYCHHUUN CMCKHBIX JUCIUIIINH,



® CrHIOCOOCTBOBATh MHTEIUICKTYaJIbHOMY Pa3BUTHIO, OPMHUPOBATH KayeCcTBa, HEOOXOIUMbIE
YeJIOBEKY JUI TIIOJHOICHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIC
MaTeMaTU4eCcKON JeATEIIbHOCTH: SICHOCTH U TOYHOCTH MBICIH, UHTYHIINH, JIOTHYECKOTO
MBIIIJICHUS,, TMPOCTPAHCTBEHHBIX IPEICTaBICHUN, CIIOCOOHOCTH K IPEOIOJICHUIO
TPYIHOCTEN;

e (QopmupoBarhs mpeacTaBieHUs 00 MIESIX M METOJaX MaTeMaTHKH KaK YHHBEPCAIbHOTO

sA3bIKAa HAYKHU U TCXHUKH, CPCACTBAX MOJACITIUPOBAHUA SIBJICHUM 1 MMponecCCOB; BOCIIUTHLIBATH
KYJIBbTYPY JUYHOCTHU, OTHOIICHUEC K MATCMATHKHU KaK 4aCTU OGH.[G‘-IGJIOBG‘-ICCKOI\/'I KYJbTYPHI,

urpatoieit o0coOyro posib B 001IeCTBEHHOM Pa3BUTUU

IlnanupyemMble pe3yabTaThl H3VUEHHS MpeaMeTa

HartypaasbHblie ynciaa. [I[podu. PannonanbHbie yncia
BrInycKHUMK Hay4YuTCA:

* IOHUMATh OCOOEHHOCTHU AECATUYHOW CUCTEMBI CUUCIICHMUS;

* OIIEPUPOBATH MTOHATUAMM, CBSI3aHHBIMHU C JI€JIUMOCTBIO HaTypaJIbHbIX YUCEIL;

* BBIpa)KaTh YMCIIa B SKBUBAJICHTHBIX (popMax, BEIOMpast HanOoJiee MoaX0/SIIYIO B 3aBHCUMO-
CTH OT KOHKPETHOH CUTYyalluH;

* CPaBHMBATh U YIIOPSAA0YNBATH PALIMOHAIBHBIEC YUCIIA;

* BBINIOJIHATH BBIYHCJICHHS C PAllMOHAIbHBIMU YMCIAMH, COYETas YCTHBIE U IMCbMECHHbIE
IIPUEMBI BBIYMCIICHUH, IPUMEHEHUE KaIbKYIISITOPA;

* HCIIOJIB30BATh MTOHATHS U YMEHHUS, CBA3aHHbIE C IPONOPLIMOHAIBHOCTIO BEJIMYHH,
IIPOLICHTAMM, B XOJI€ PELICHUSI MaTEMAaTUYECKHX 3a/1a4 U 33]1a4 U3 CMEXHBIX IIPEMETOB, BBIIOJI-
HSTb HECJIO’KHBIE IPAKTUYECKUE PACUETHI.

BbINYCKHUK ITOJIYYUT BO3MOKHOCTD:
* I03HAKOMUTBCS C MIO3ULIMOHHBIMU CUCTEMAMHU CUMCIIEHUS C OCHOBAHUAMM, OTJIINYHBIMU OT

10;

° yTJ'Iy6I/ITL " Ppa3BUTh NPCACTABJIICHUA O HATYPAJIbHBIX YUCJIAX U CBOMCTBax JACINMOCTH,

* HAYYUThCSI UCIIOIB30BaTh MPUEMBI, PALIMOHATU3UPYIOLINE BBIUNCICHUSI, TPUOOPECTH TPHU-
BBIUKY KOHTPOJUPOBATH BBIYHUCIICHU, BLI6I/Ipa$I HOI[XO,I[SIH_II/II\/‘I AJI CUTyalluu CHOCO6.

JleiicTBUTEIbHBIE YHCIA
BhITyCKHUK HAYIUTCS:

* HCIIOJIb30BaTh HAYallbHbIE MTPEICTABICHIS O MHOXKECTBE ICHCTBUTEIHHBIX UHCET,

* OIIEPHUPOBATH MOHATHEM KBAPATHOTO KOPHS, PUMEHSTE €T0 B BBIYUCIICHHUSX.
BEBINYCKHHUK TOTYYUT BO3MOMXKHOCTb:

* Pa3BHUTH MPEJICTABICHIE O YMCIIC W YHCIOBBIX CUCTEMAaX OT HATYPAIbHBIX JI0 IEHCTBUTEIIb-
HBIX YHCET; O POJH BHIYHCICHUH B MPAKTUKE,

* Pa3BHUTh W yIUIYOWTH 3HAHHS O JCCATUIHOW 3aIlTMCH JICWCTBUTEIBHBIX YrceN (TepHOIrYe-
CKH€ U HeTIepUOINYECKUe TPOOH).

HN3mepenus, npudInKeHUus1, OLEHKH
BBINYCKHHUK Hay4UTCS:

* HCIMOJb30BATh B XOJI€ PEIICHUS 3aJau JJIEMEHTAPHBIE MPEJCTABICHUS, CBSA3aHHBIE C
MPUOJIMKEHHBIMU 3HAYCHUSIMH BEJIMYHH.
BEINYCKHHMK OJYYUT BO3MOKHOCTb:

* TIOHSTH, YTO YHCIIOBBIC TAHHBIE, KOTOPHIE MCIOJIB3YIOTCS JJISI XapaKTePUCTUKH OOBEKTOB
OKPYXAIOIIETO MHpA, SBIAIOTCS MPEUMYIIECTBEHHO MPHOMMKEHHBIME, YTO TIO 3alllCU




npuOIMKEHHBIX 3HAYCHUH, COJIEPKAIIMUXCS B MH(POPMAITMOHHBIX UCTOYHUKAX, MOYKHO CYAUTH O
HOTPEIIHOCTH MPUOIIMKEHNUS;

* TOHATh, YTO MOTPEHIHOCTH pEe3yJbTaTa BBIYMCICHHN [OJDKHA OBITh COM3MEpHMa C
MOTPEIIHOCTHIO NCXOIHBIX JaHHbIX.

Anredpanyeckne BbIPaKeHUs
BoInyckHHUK HAy4dUTCS:

* ONEpUPOBATh MOHATUSAMH «TOXKJIECTBOY», «TOXKJIECTBEHHOE IIPeoOpa3oBaHMUEy», pelaTh 3a-
Jlauy, coseprkaiye OyKBeHHbIE TaHHbIS; paboTaTh ¢ GOpMyIaMu;

* BBINOJIHATB IPe00pa30BaHus BBIPAKEHUH, COAEPIKALMX CTEIIEHH C LeJIbIMU MOKa3aTeIsIMU
Y KBaJIPaTHbIE KOPHU;

* BBIIIOJIHSTH TOKIECTBEHHbIE IPEe00Pa30BaHMsl pallMOHAIbHBIX BBIPAKEHUH HA OCHOBE Ipa-
BWJI JICCTBUI HAJ MHOTOWICHAMH U areOpanyecKuMu Jpo0sMu;

* BBIMOJIHATh PA3JI0KEHUE MHOTOYJICHOB HA MHOKUTEIH.
BbInyCKHUK IOJYYUT BO3MOKHOCTh HAYUYUTHCS:
* BBITNOJIHATH MHOT'OLIArOBbIE IPE0OpPa30BaHUs PALlMOHATIBHBIX BBIPAKEHUH, IPUMEHSIS ITMPOKUI
Habop cr1oco0OB U NMPUEMOB;
* IPUMEHATH TOXKJIECTBEHHBIE PEe0OPa30BaHuUs Ul PELLICHUS 3a1a4 U3 PAa3IMUHBIX pa3/iesioB
Kypca (Hampumep, sl HaX0XKISHUS HanOOJIbIIIeT0/HANMEHBIIIETO 3HAYCHHS BEIPAKECHUS ).

YpaBHeHust
BBIyCKHUK Hay4HTCS:

* pemaTh OCHOBHBIE BH/IBI PAIIHOHALHBIX YPAaBHEHUH C OHOM MepeMEeHHON, CHCTEMBI IBYX
YPaBHEHUI C IByMSI IEPEMEHHBIMU;

* IOHNMAaTh YPaBHEHHE KaK BAKHEHIIYI0O MATEMaTHYECKYIO MOJICIb JIJIsl ONTMCAHUS U H3yde-
HUSI pa3HOOOPA3HBIX PEATBHBIX CUTYAIM, PEIaTh TEKCTOBBIC 3a7a4H alreOpanyecKuM METOI0M;

* IPUMEHATH Tpa@UUECKUe MPEACTABICHUS IS NCCICIOBAHNS YPAaBHEHHI, NCCIIEIOBAHUS
pELICHUS CUCTEM YPaBHEHUH C ABYMS IIEPEMEHHBIMH.

BEINYCKHUK TOAYYUT BO3MOXKHOCTD:

* OBJIAJICTh CIICIHATBHBIMHU IPUEMAMU PELICHUS yPAaBHEHHUH U CHCTEM ypaBHEHUIT; yBEPEHHO
NPUMEHSTH anmapar ypaBHEHHUH [T peIIeHUs] Pa3HOOOPa3HBIX 3a/1a4 U3 MAaTEMaTHKH, CMEXHBIX
IPEIMETOB, TPAKTHUKH;

* MPUMEHATH rpaduIecKrue MPeICTaBICHHS ISl MCCIIeIOBaHUS YPaBHEHUI, CHCTEM ypaBHe-
HUH, coaepxanmx OyKBeHHbIE KO3 (DUITMEHTHI.

HepagencrBa
BEITYCKHUK HAYYHTCS:

* IOHUMATh U IPUMEHSATh TEPMUHOJIOTHIO U CHMBOJIMKY, CBSI3aHHBIE C OTHOILIEHUEM HEPaBEH-
CTBa, CBOWCTBA YUCIIOBBIX HEPABEHCTB;

* pelarh JUHEeHHbIE HEPaBEeHCTBA C O/IHOM NMepeMEHHON U UX CUCTEMBbI; pelllaTh KBaJpaTHbIE
HEpaBEHCTBA C OMOPOH Ha TpaduuecKue MPeICTABICHNUS,

* IPUMEHSATH alllapaT HEPABEHCTB /IS peIIeHUs 3a/1a4 U3 Pa3JInYHbIX Pa3JIesIoB Kypca.
BEINYCKHUK TOTYYHT BO3MOXKHOCTh HAYUUTHCS:

* pa3HOOOpa3HbIM IpHUEMAM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO NPUMEHSATH ammapar
HEPaBEHCTB IS PEIICHUST pa3HOOOPA3HBIX MAaTEMATHIECKHX 3a/1a4 U 33/1a4 U3 CMEKHBIX ITpeIMe-
TOB, IPAKTUKH;

* IPUMEHSTh TrpadudecKue MPenCTaBICHH ISl UCCIIEOBaHMS HEpaBEHCTB, CHCTEM Hepa-
BEHCTB, COJiepKaluX OyKBeHHbIE KO3()PUIIUEHTBHI.

OcHoBHbIe NOHATHSA. YHCI0BbIEe QYHKIIUH
BBITYCKHUK HAyYUTCS:




¢ IIOHUMATh U UCIIOJIB30BaTh (IJYHKI_[I/IOHEUIBHLIC IIOHATHUA U A3BIK (TepMI/IHLI, CHUMBOJIMYECCKUEC
0003HaYCHHUS ),

* CTPOUTH IrpauKU dIEMEHTAPHBIX ()YHKIIMIA; HCCIIEJ0BATh CBOMCTBA YUCIIOBBIX (DYHKIIMIA Ha
OCHOBE M3YYCHUS TMOBEICHUS UX TPAPHKOB;

* MOHUMATH (DYHKIIMIO KaK BOXKHEHIITYIO MATEMATHUECKYIO MOJIENb JUISl OTICAHUS MPOIIECCOB
U SIBJICHUH OKPY)KAIOLIETO MUPA, IPUMEHSATH (DYHKIIMOHAIBHBIN SI3BIK JUUTsl OTIMCAHUS M KCCIIEI0BA-
HUS 3aBUCUMOCTEH MEXAy (PU3NUECKUMH BETMUYNHAMH.
BBINYCKHUK MOTYYHUT BO3MOKHOCTh HAYIHThHCS:

¢ OPOBOJUTHL HCCICAOBAaHHA, CBA3AHHBIC C M3YUYCHUCM CBOMICTB q)YHKI_[I/II;'I, B TOM 4YHCJIE C
UCTIOJIb30BaHUEM KOMIIBIOTEPA; Ha OCHOBE TPaMKOB N3yUEHHBIX (DYHKIIMI CTPOUTH OOJIEe CII0XK-
HbIe TpaduKH (KyCOUHO-3a/IaHHBIE, C «BBIKOJIOTHIMUY» TOUYKAMH H T. IL.);

* WCHOJB30BaTh (DYHKIIMOHAIBHBIC TPEACTABICHUS M CBOMCTBA (YHKIMHA I PEIICHHS
MaTeMaTHYECKUX 33a]a4 U3 Pa3IMUHBIX pa3esioB Kypca.

YucsioBbIe NOC€10BATEIbHOCTH
BbIITYyCKHUK HAYYUTCS:

* MOHUMATh M HCIIOJIB30BATh SI3BIK TOCIEIOBATEIHHOCTEH (TEPMUHBI, CHMBOJUYECKHUE
0003HaYCHHS ),

* IPUMEHATH POPMYJIBI, CBSI3aHHBIC ¢ ApU(PMETUICCKON M TEOMETPUICCKON TIpOrpeccuei, u
anmnapat, chOpMUPOBAHHBIN MPU W3YYEHUU IPYTHX pa3lesioB Kypca, K PEHIeHHIO 3ajad, B TOM
YHUCJIE C KOHTEKCTOM U3 PEAIbHON KU3HHU.

BbIITyCKHUK TOJYYUT BO3MOKHOCTb HAYUYUTHCS:

* perrath KOMOMHUPOBAHHBIC 33]Ia4H ¢ IPUMEHEHUEM (POPMYII N-TO YICHA ¥ CYMMBI ITEPBBIX
N 4JIEeHOB apu(METUYECKON M TEOMETPUYECKOM MpPOTrpeccHH, MPUMEHSS MPU ATOM almapar
YpaBHEHUI U HEPABEHCTB;

* IOHUMATh ApU(PMETUYECKYIO U TEOMETPUUECKYIO MPOTPECCHI0 KaK (DYHKIIMHU HATYPaTLHOTO
apryMeHTa; CBS3bIBATh apU(METUUECKYIO TPOTPECCHIO C JIMHEHHBIM POCTOM, TEOMETPUUYECKYIO —
C DKCIIOHEHUNAJILHBIM POCTOM.

OnucarebHasi CTATHCTHKA

BhIMyCKHUK HAy4YUTCS HCIOJIB30BaTh MPOCTEHMININE CHOCOOBI TPEJICTAaBICHUS M aHalu3a
CTaTUCTHYECKHUX JAaHHBIX.

BbINYCKHUK MOJIYYUT BO3MOXKHOCTH IMPHOOPECTH NMEPBOHAYAIBHBIM ONBIT OpraHU3aluu cOopa
JAHHBIX MPU TPOBEJCHUH OMPOCca OOIIECTBEHHOTO MHEHHUS, OCYIIECTBISATh UX aHAIN3, IPEACTAaB-
JISITh pe?;YJ'II)TaTBI OHpOC& B BUJIC Ta6J'II/IIII)I, I[I/IarpaMMBI.

Cay4aiinble cOOBITHS U BEPOATHOCTD

BBINyCKHUK HAYYUTCS] HAXOUTh OTHOCUTENIBHYIO YaCTOTY U BEPOSATHOCTh CIYYaiHOTO COOBITHS.
BbInyCKHUK TOJYYUT BO3MOKHOCTh IPUOOPECTH OTBIT MPOBEACHUS CIyYallHBIX 3KCIIEPUMEHTOB,
B TOM YHCJIE C [IOMOILBIO KOMIIBIOTEPHOTO MOJEJINPOBAHMSI, UHTEPIIPETALIMM UX PE3YJIbTATOB.

KomOnnaropuka

BhBINyCKHUK HAYYHTCS peliaTh KOMOWHATOPHBIC 33a7a4d Ha HAXOXKICHHE YHCIa OOBEKTOB WU
KOMOMHAIINH.

BBINYCKHHK MMOTYYUT BO3MOXKHOCTh HAYYHTHCS HEKOTOPBIM CHEIHATBHBIM MPUEMAM PEIICHUS
KOMOMHATOPHBIX 33]1a4.

Haruasinnas reomerpust
BLIHVCKHHK HAYYUTCA:

* pacro3HaBaThb Ha 4YEpPTE)KAX, PUCYHKAX, MOAEISAX U B OKPYKAIOIIEM MUPE IUIOCKHE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYpHI;

* BBIYHCIISATH 00BEM MPSMOYTOJIBHOTO MapaljieNenumnesa.




BbINYCKHHK ITOJIYYUT BO3SMOKHOCTb:

* HayYUTbCS BBIYUCIATE 00BEMBI MPOCTPAHCTBEHHBIX F€OMETPUYECKUX (PUTYp, COCTABIICH-
HBIX U3 NPAMOYTOJIbHBIX [TapaJUICICIUIIEOB,;

* pPacno3HaBaTh Pa3BEPTKH KyOa, MPSIMOYTOJbHOIO MapajulesenuIiea, NpaBuiIbHOW nupa-
MU/IbI, HHJIMHIPA U KOHYCA;

* CTPOMTH Pa3BEPTKU KyOa U MPsIMOYTOJIbHOIO HapajljieenuIea;

* OTIpENeNATh 10 JUHEWHBIM pa3MepaM pa3BEPTKH (QUTYpHI JIMHEHHBIE pa3Mepbl caMoi (pu-
I'ypbl U HA000POT;

* YIIIyOUTh ¥ Pa3BUTH MPEJICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTypax;

* HAy4NUTbCS IPUMEHATD [TOHATHE Pa3BEPTKU AJIS BBIIIOJHEHUS IPAKTUYECKUX PACUETOB.

I'eomeTpuueckue purypni
BoInyckHHUK HAy4dUTCS:

* T0JIb30BATHCS A3BIKOM T'€OMETPUHU JUIsSl ONUCAHUS MPEAMETOB OKPYXAIOIIEro MUPa M MX
B3aMMHOTO PACIIOJIOKECHHUS;

* pacnos3HaBaTh M M300pakaTh Ha yepTeXax M PUCYHKaxX reoMerpuyeckue (QUrypsl M ux
KOH(HUTypanuu;

* HAXOJIUTh 3HAYEHUS JUIMH JIMHEWHBIX 3JIEMEHTOB (PUIyp U UX OTHOILEHUS, TPAyCHYIO MEPY
yraos ot 0° no 180°, mpuMeHsis onpeneneHus, CBOMCTBA U NPU3HAKU (PUTYp U UX DJIEMEHTOB,
oTHOLEHUs (Guryp (paBeHCTBO, 101001€e, CHMMETPUH, TIOBOPOT, apauIebHbIN IEpeHocC);

* ONEpPHUPOBATH C HAYAJTHHBIMU MOHATHSAMU TPUTOHOMETPHUH W BBINOJHATH JJIEMEHTapHBIC
ornepauuu HaJ QYHKLIUSAMH YTJIOB;

* pemarp 3aJa4u Ha JJOKa3aTelIbCTBO, OMMMPAsICh HA M3yYCHHBIE CBOWCTBA (PUTYp M OTHOIIIE-
HUI MeXly HUMH U IPUMEHSISI U3y4YE€HHbIE METO/IbI I0Ka3aTeIbCTB;

* pemaTh HECJIOKHBIC 33]]a4i Ha TOCTPOCHHE, IPUMEHSSI OCHOBHBIE aJITOPUTMBI TOCTPOCHHS
C MIOMOUIBIO LIUPKYJIS U JTMHENKHU;

* pemaTh MPOCTEHIITNE TUIAHUMETPUYECKUE 33/1a4H B IPOCTPAHCTBE.
BbINYyCKHUK MOTYYUT BO3MOKHOCTD:

* OBJIQJICTh METOJAMH DEUICHHs 33/1a4 Ha BBIYMCICHUS W JIOKA3aTEIbCTBA: METOJOM OT
IPOTUBHOT0, METOZIOM MOJ00Ms, METOAOM Iepedopa BapHaHTOB M METOJOM I'€OMETPHUECKUX
MECT TOYEK;

* IpUOOPECTH OMBIT MPUMEHEHHsI anredpanyeckoro ¥ TPUTOHOMETPUYECKOIo ammapara u
WIel IBIKEHHS MTPH PEIICHUH T€OMETPHUECKUX 3a/1ay;

* OBJIQJIETh TPAAUIIMOHHON CXEMOW pelIeHus 3a/a4 Ha OCTPOEHUE C MOMOIIBIO IIUPKYIS U
JMHEHKN: aHAJIN3, IIOCTPOEHUE, T0KA3aTeIbCTBO U UCCIIEIOBAHNE;

* HAYYUThCS PEIIATh 3a]]a4l Ha TIOCTPOEHUE METO/I0M '€OMETPUYECKOI0 MECTa TOUYEK M METO-
JIOM IOJ00US;

* TIpUOOPECTH OMBIT MCCIEJOBAHUS CBOMCTB IUIAHUMETPUUYECKUX (QUIYp C MOMOIIBIO
KOMITHIOTEPHBIX MTPOTPAMM;

* IPUOOPECTU OTBIT BBHIMOJIHEHUS NPOEKTOB MO TeMaM «I eomeTpuueckue npeodpazoBaHUs
Ha 1I0cKocTny, «IlocTpoeHne oTpe3KoB mo hopmyey.

. OTMCAHMsI PeaTbHBIX CUTYAIMH Ha SI3BIKE TEOMETPHH;

L4 peliCHUs MPAKTUYCCKUX 3adad, CBA3dAHHBIX C HAXOXKACHHUEM TI'COMCTPHUYCCKUX BCIIMYUH
(I/ICHOJ'IL3Y${ npu HCOGXO,Z[I/IMOCTI/I CIIPaBOYHHUKU U TCXHUYCCKUC CpCIICTBa);

. NOCTPOCHUH TEOMETPUYECKUMH HMHCTpYMEHTaMu (JIMHEHKa, YrOJIbHUK, IUPKYIb,
TPAHCIIOPTHUP).
Koopannartsl

BI)IHVCKHI/IK HAYV4YUTCA:




* BBIUUCIATH JUIMHY OTPE3Ka I10 KOOPAMHATAM €0 KOHLIOB; BBIYUCIIATh KOOPAUHATHI CEpe-
JIMHBI OTPE3Ka;

* KCIIOJIb30BaTh KOOPAUHATHBIM METO/ JJIs U3yYEHHUsI CBOWCTB MPAMBIX U OKPYKHOCTEH.
BhINYyCKHMK OJYYUT BO3MOKHOCTb:

* OBJIAJIETh KOOPAMHATHBIM METOJIOM PEILICHMS 3a/1a4 HAa BBIYMCIICHUS U JOKA3aTebCTBA;

* IpUOOPECTH OIBIT UCIIOIb30BaHUS KOMIIBIOTEPHBIX IPOTPaMM JUIsl aHAJIN3a YaCTHBIX CITy-
4acB B3aMMHOTI'0 PACIIOJIOKEHHS OKPYKHOCTEH U NPSMBIX;

* IPHOOPECTH OMBIT BHIIOJIHEHUS IPOEKTOB Ha TeMy «IIprMeHeHre KOOpANHATHOIO METOAA
IIPU PELLECHNN 3a/1a4 Ha BBIYUCIICHUS U 1OKA3aTeIIbCTBAY.

BekTopsl
BoInyckHHUK HAy4dUTCS:

* ONEpPUPOBATh C BEKTOPAMH: HAXOJIUTh CyMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJIaHHBIX
r€OMETPUYECKH, HAXOJAUTh BEKTOP, PaBHBIM IPOU3BEICHUIO 3aJaHHOTO BEKTOPA HA YHCIIO;

* HAXOJIUTh JIJIs1 BEKTOPOB, 3aJJaHHBIX KOOPJIMHATAMU: JYIMHY BEKTOPA, KOOPAUHATHI CYMMBI U
pa3HOCTH ABYX U 00JIee BEKTOPOB, KOOPAMHATHI IPOU3BEIACHUS BEKTOpA HA YHCIIO, TPUMEHSS ITPU
HEOOXOMMOCTH COUYETATCIIbHBIN, IEPEMECTUTEIBHBIA U PAaCIPEICIUTEIbHBIN 3aKOHBI;

* BBIUHCIISITh CKAJISIPHOE MPOU3BEACHUE BEKTOPOB, HAXOAHWTh YroJl MEXAY BEKTOPAMH,
YCTaHaBJIMBATh MEPIEHIUKYISIPHOCTD MPSAMBbIX.

BBITYCKHHUK ITOJTYIUT BO3MOKHOCTD.:

* OBJIQJIETh BEKTOPHBIM METOOM JIJIS PEILICHUS 3a/1a4 Ha BBIUUCIICHUS U JI0KA3aTeJIbCTBA;

* IPUOOPECTH OIBIT BHITIOJHEHHUS MPOEKTOB HA TEMY «IIPUMEHEHHE BEKTOPHOTO METOa MpU
pelIeHNUH 3a/1a4 Ha BHIYUCIICHUS U JOKA3aTEIbCTBAY.

CoaepskaHie 0OCHOBHOI'0 00IIIero 00pa30BaHud M0 MATEMATHKE

Apudmernka
HarypaabHble yncJa.
Harypanbnslit paa. [lecstuunas cucteMa cuucieHus. ApupmMeTuueckre 1eUCTBUs C HaTypalb-
HbIMU unciiamMu. CBOHCTBa apu(MeTHUeCKUX IeHCTBUH.

CreneHb ¢ HaTypaJIbHBIM MTOKA3aTEIEM.

YucnoBble BBIPAKEHUS, 3HAYEHHE YHUCIIOBOIO BbIpakeHMs. [lopsaok NEeHCTBUN B YHMCIIOBBIX
BBIpAXEHUIX, UCIOJb30BaHUE CKOOOK. PelieHne TeKCTOBBIX 3a/ad apu(pMETHYECKHUMH CIIOCO-
6amu.

Henutenu u KpaTHble. CBOMCTBAa M NpU3HAKU JeNUMOCTH. [IpocTble M cocTaBHBIE YHCIA.
Pa3nosxeHne HaTypaabHOIO YMCIIAa HA IPOCTBIE MHOKUTENHN. J[eI€eHHE ¢ OCTaTKOM.

Jpoou.
OObikHOBEHHBIE JpoOu. OcHOBHOE cBOicTBO ApoOu. CpaBHeHHE OOBIKHOBEHHBIX JIpOOEH.
Apudmernueckue AeUcTBUS ¢ 0OBIKHOBEHHBIMU 1po0saMu. HaxoxkieHue yacTu OT 1eJoro u Iie-
JIOTO IO €T0 YacTH.
Hecsituunblie 1poou. CpaBHEHHE NECATHYHBIX poOeil. ApupmMerndyeckue 1eHCTBUS C JeCATHY-
HbIMU Jpo0samu. [IpencraBnenne necsTHaHOM JpoOu B BUI€ OOBIKHOBEHHON IpOOH 1 OOBIKHOBEH-
HOH B BHUJE NECITUIHOM.
IIporeHThl; HaX0XkI€HUE NTPOLIEHTOB OT BEJIMYMHBI U BEJIMUUHBI 110 €€ IpoleHTaM. OTHOILIEHUE;
BbIpaXK€HHE OTHOLIEHUS B MpoleHTax. [Iponopiuus; oCHOBHOE CBOMCTBO MPONOPIUH.
Perienue TekCcTOBBIX 3aa4 apu(PMETHUECKUMH CITIOCOOAMHU.
PanuonanbHble ynca.

[Tono>xurenbHbIE U OTPULIATENIBHBIE YHCIIA, MOLYJIb Yncaa. MHOXECTBO LENbIX yncen. MHoxke-
CTBO PallMOHAILHBIX YMCEN; PAIMOHAILHOE YMCIIO KaK OTHOLIEHUE M/N, T1e m — [elloe YUCIO, 1
— HartypajbHOoe uucio. CpaBHEHHE PpAlMOHANbHBIX 4YHcel. ApupMeTHuecKue IeHcTBUSA C



parrioHanbHBIMU ynciiaMu. CBolicTBa apupMeTndeckux aercTBuii. CTeneHs ¢ melbIM MmoKa3aTe-
JEM.
JleficTBUTEILHBIE YK CJIA.

KBanpaTHbiii KopeHb u3 unciia. KopeHs TpeTheid cTerneHu.

ToHsATHE 00 MPPALHOHATEHOM unciie. MppaloHaabHOCTh YHCIa V2 U HECOM3MEPUMOCTh CTO-
POHBI U JUAroHau KBajapaTa. Jlecaruunbie NpuOInNKEHUs UPPALIMOHATBHBIX YHCE.

MHOXeCTBO NEHUCTBUTEIbHBIX YHCEN;, MPEACTaBIeHUE ACUCTBUTENBHBIX YHCENT B BHIE
OCCKOHEUYHBIX JICCATUYHBIX Ipo0eii. CpaBHEHHE JCHCTBUTEILHBIX YHUCEI.

Koopaunataas npsimas. M3o00pakeHrne 4ucesl TOYKaMH KOOPJMHATHOW TpsiMoil. UucioBbie
MIPOMEXKYTKH.
N3mepenusi, npudIMKeHUs, OLEHKH.

Pa3mepbl 00bEKTOB OKpYIKaIOIIEro Mupa (0T 3JIEMEHTAPHBIX YacTHIL 10 BCeleHHOM ), IHTeNh-
HOCTb IIPOLIECCOB B OKpY’KarolleM Mupe. Boienenne Muoxkutenst crerneHu 10 B 3amUcCH YucIa.

[TpubnmxkeHHOe 3HAYCHWE BEIMYUHBI, TOYHOCTh NpuOmmkeHus. OKpyriieHHe HaTypalbHBIX
yHcell ¥ IeCATUYHBIX JIpobeil. [Ipukuaka u oleHka pe3yabTaToB BHIYUCICHUH.

Anareopa
Auredpanyeckue BbIpaKeHMSs.

bykBeHHbIE BBIpa)KEHMs (BBIp@KEHHUS C IepeMeHHbIMHU). UuciaoBoe 3HauyeHHEe OYKBEHHOTO
BBIpaKEHM. JlonycThMbIe 3HaUeHUs nepeMeHHbIX. [logcranoBka
BbIpa)K€HUI1 BMecTo nepeMeHHbIX. [IpeoOpa3oBanne OyKBEHHBIX BBIPaXXKEHUH HA OCHOBE CBOWMCTB
apu@meTnyeckux aenucTBui. PaBeHCTBO OyKBEHHBIX BhIpakeHUN. ToxaecTBo.

CreneHnp ¢ HaTypaJabHBIM IIOKa3aTeIeM U €€ cBoicTBa. OQHOUYIEHBI U MHOrOWIEHbl. CTENEHb
MHorousneHa. CrokeHue, BBIUMTAHHE, YMHOKEHHE MHOrouwieHoB. DopMmyibl COKpalleHHOIO
YMHOXKEHUS: KBaJIpaT CyMMBI U KBaJipat pazHoctu. @opmyia pazHocTH KBaparoB. [Ipeobpasosa-
HUE LIEJIOT0 BBIPAKEHHSI B MHOTOWIECH. Pa3iioxkeHne MHOTOWICHOB HA MHOKHUTENIN. MHOTOWIEHBI
¢ ogHoi nepeMeHHoN. Kopenb MHOrowieHna. KBagpaTHelil TpeXwieH; pas3jIokKEHUE KBaJApPaTHOIO
TpEX4ICHA HA MHOKHUTEIIN.

Anrebpanueckast 1poob. OCHOBHOE CBOMCTBO anredpanueckoil qpoodu. CroxxeHne, BBlYUTaHUE,
YMHOX€EHHE, JieJIeHne anredpandeckux apoodeil. CTeneHsp ¢ 1esIbIM 110Ka3aTeeM U €€ CBOICTBa.

ParmonanbHble BeIpaskeHUs U UX peoOpa3oBanus. Jloka3aTeabCTBO TOXIECTB.

KBanpatusie kopau. CBoiicTBa apu(pMETHUECKHX KBaJpPATHBIX KOpHEH M MX MPUMEHEHUE K
peoOpa30BaHUIO YHUCIIOBBIX BBIPAKECHUN U BBIYMCIICHUSM.

YpaBHeHus.

VYpaBHeHue ¢ onHol nepemeHHOM. KopeHb ypaBHeHMs. CBOMCTBAa YHMCIIOBBIX PAaBEHCTB.
PaBHOCHJIBHOCTH ypaBHEHHIA.

JIuneitHoe ypaBHeHue. KBanpatHoe ypaBHeHMe: (opMysia KOpHEH KBaJIpaTHOTO ypaBHEHHS.
Teopema Buera. Pemienue ypaBHEHHUI, CBOIAIINXCS K JUHEUHBIM U KBaApaTHeIM. [Ipumeps pe-
IIEHUs] YpaBHEHUI TpeTbel 1 4yeTBepToll creneHu. Pemenne qpoOHO-paliMoOHaIbHBIX YPaBHEHUH.

VYpaBHeHHE C 1BYMs ITepeMEHHbIMU. JIMHEHOE ypaBHEHHE C IBYMS NIEPEMEHHBIMH, TPUMEPHI
pEILIeHUs] ypaBHEHUH B IIEJIBIX YHCIIaX.

Cucrema ypaBHEHHI ¢ IByMsI IepeMeHHbIMU. PaBHOCHIIBHOCTD cucteM. CHUCTEMBI ABYX JIMHEH-
HBIX YPaBHEHUH C JBYMs [IEPEMEHHBIMHU; PEIICHUE IIOICTAHOBKOM U c10xeHueM. [Ipumeps! perte-
HUS CUCTEM HEJIMHEHHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMH.

Perienue TeKCTOBBIX 3a/]au aNreOpandeckuM CriocoOOM.

JlexkapToBbl KOOPJAMHATHI Ha IJIOCKOCTU. ['padmueckas MHTEpIpeTalus YpaBHEHHS C JIBYMS
nepeMeHHbIMU. [ paduk TMHEHHOTo ypaBHEHUS C JBYMs IEPEMEHHBIMHU; YTI0BOH K03 duimeHt
NpSIMOM; yCJIOBHE MapajuIeNbHOCTH NPSIMbIX. ['paduku mpocTeHIINX HETMHEHHBIX ypaBHEHUM:
napabosna, runep6oa, OKpyKHOCTh. I’ paduueckass MHTEpIIpETAIMsl CUCTEM YpaBHEHUH C ABYMS
IIEPEMEHHBIMH.

HepaseHncrsa.



UucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JHOM nIepeMeHHONW. PaBHOCHIIBHOCTD
HepaBeHCTB. JIMHEITHbIE HEpABEHCTBA ¢ OJJHOM NepeMeHHoil. KBaagpaTHbeie HepaBeHCcTBA. Cuc-
TEMBbl HEPABEHCTB C OJIHON IIEPEMEHHOM.

DYyHKUUH
OcHOBHBIE IOHATHS.

3aBucumocTH Mexy BennunHaMu. [lonstue Qynkmun. O6aacTe onpeneneHus: 1 MHOKECTBO
3HaueHnit Qynkmuu. CriocoOw! 3amanus GyHkiuu. ['paduk Gyakmuu. CBoicTBa (QyHKIIHMA, UX
oroOpakenune Ha rpaduke. [Ipumepbl rpadMKoOB 3aBUCUMOCTEH, OTpa)KaroIIUX peajbHbIe IpPO-
LIECCBI.

YuciioBble PyHKIHUH.

@OyHKIUY, ONUCHIBAIOLIME MPAMYIO U OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, MX I'pa-
¢uku u cBoiictBa. JIuneitnas gpynkius, ee rpaduk u cBoiictBa. KBanparnunas ¢yHkuus, ee rpa-
¢uk u cpoiictBa. CTeneHHble (QYHKIUU C HAaTypaJbHBIMU IMOKa3aTelsiMu 2 U 3, uX rpaduku u
cBoiictBa. ['paduku pynkuuu y =1 X1
YucJi0BbIE MOCJI€10BATEIbHOCTH.

[loHsiTe 4YMCIOBOM MOCIENOBATENIBHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTH PEKYPPEHTHON
dbopmyoii u popmyIoit i1-ro 4ieHa.

Apudmerndaeckas 1 reomeTpudeckas nporpeccuu. @opmysibl JI-TO 4ieHa apuGMeTHIeCKOl u
reOMEeTPUUECKOM MPOrpeccuii, cyMMbl IEPBBIX 71 WieHOB. MI300pakeHue 4aeHoB apupMeTniecKoil
Y T€OMETPUYECKON MPOrPECCUi TOUKAMU KOOPAMHATHOM IIOCKOCTH. JIMHEWHBIN U 3KCITOHEHIIM -
aJIbHBINA pocT. CI0XKHbBIE TPOLEHTBHI.

BeposiTHOCTH M CTATHCTUKA
OnucarejibHasi CTATUCTUKA.

[IpencraBiaenue naHHbBIX B Buae TaOnuu, auarpamm, rpaduxos. CiydaiiHash U3MEHYMBOCTD.
CraTucTHYecKne XapaKTepHCTUKHM Ha0opa MaHHBIX: cpenHee apudMeTHYecKoe, MeIuaHa,
HauOoJIbIlIee M HAaUMEHblIee 3HaueHus, pa3Max. [IpencraBinenre o BBIOOPOUYHOM UCCIIEI0BaHUH.
Cay4aiiHble COOBITHS U BEPOAATHOCTD.

Ilonatue o ciay4yailHOM ombITe M ciyyailHOM coObiTuM. YacroTa citydailHOro COOBITHS.
CratucTu4eckuii MoaXo/ K MOHSATUIO BEPOSITHOCTU. BepoATHOCTH IPOTHUBOMOIOKHBIX COOBITHUH.
JlocToBepHblE U HEBO3MOXHbBIE COOBITUSA. PaBHOBO3MOXHOCTH coObITHH. Kitaccuueckoe
orpeziesieHue BEpPOSTHOCTH.

Kom0unnaropuka.

Pemenune koMOMHATOPHBIX 3a7a4 niepedbopoM BapraHTOB. KoMOMHATOpHOE MPaBUIIO YMHOXKeE-

Hus. [lepecTaHOBKU U akTOpHal.

I'eomerpus
OcHOBHBIE CBOMCTBA NMPOCTEHIINX FeOMETPHUYECKUX (PUryp
HauanbHble mnonsTHs miaHuMeTpuu. [eomerpuueckue ¢urypsl. Touka M mpsMas.
Otpe3ok, nnuHa otpe3ka u e€ cpoiicta. [Tomymnockocts. [lonynpsmas. Yrou, BenuuuHa yriaa u
e€ csoiictBa. TpeyronpbHuk. PaBeHCTBO OTpe3KOB, YIVIOB, TPEYroJbHHUKOB. IlapasienbHble
npsimble. TeopeMbl 1 1oKa3aTenbCTBa. AKCHOMBI.

CMmeskHbIe U BepTHKaJIbHBIE yIJIbl CMEXHBIE W BEPTUKAIbHBIE YIJIBI M HX
cBorcTBa. [lepnenaukynsapHsle mpsMble. buccekTprca yria u e€ CBOMCTBA.

IIpu3Haku paBeHCTBa TPeyroJibHUKOB  [Ipu3Haku paBeHCTBA TPEYTrOJIbHUKOB.
Menuanbl, OMCCEKTPUCHI U BBICOTHI TpPEYroJibHHKA. PaBHOOEIPEHHBIM TPEyroJbHUK H €ro
CBOMCTBA.

CymMa yriioB TpeyrojibHMKa [TapamnensHbie npsimble. OCHOBHOE CBOMCTBO
napauleapHbIX OpsMbIX. [IpusHaky napamienpHocTH HpsiMblx. CyMMa yIjioB TPEYrOJbHUKA.
Buemnnii yronm TtpeyronpHHKa. I[Ipu3Hakum paBeHCTBA NPSAMOYIOJIBHBIX TPEYTOJIBHUKOB.
PaccrosiHue oT ToUkM 10 psiMoii. PaccTosHre MeXly apauleIbHBIMU MPSIMBIMU.



I'eomeTpnuyeckue nocTpoeHus

OxkpyxxHOCTh. KacaTenabHast K OKpY>KHOCTH U €€ cBOMCTBA. OKpYKHOCTb, OMMMCAaHHASI OKOJIO
TpeyroibHuka. OKpyKHOCTb, BIHMCAaHHas B TpeyrosbHUK. (CBONCTBO  CEpEAMHHOIO
NEepIeHIuKYyIsApa K oTpe3Ky. OCHOBHBIE 33]]aui Ha IOCTPOEHHUE C TOMOIIbIO LIUPKYJIS U JINHEHKH.

YeTbipexyroJabHUKH

Onpenenenue uereipexyroibHuka. [lapamnenmorpamm u ero cBoiictBa. I[lpusnaku
napasuienorpamma. [IpsMoyronsHuK, poM0, KBajapar u ux cBoiictBa. Teopema Paineca. CpenHsist
auHus TpeyrosbHuka. Tpanenus. Cpenuss nuHus Tpaneuus. [IpornopuuoHalibHbIE OTPE3KH.

OcHoBHasi _ 1enbp —  JaTh  ydalUIUMCSl  CUCTEMAaTU3UPOBAaHHBIE  CBEJIEHUS O
YEThIPEXYTOJIbHUKAX U UX CBOMCTBAX.
Teopema Ilngaropa

CuHyC, KOCHMHYC M TaHI'€HC OCTpPOro yrja HpsSMOYIOJBHOIO TpEyrosibHUKA. Teopema
[Tudaropa. HepaBenctBo Tpeyronbuuka. [lepnenaukynap u HakioHHas. COOTHOUICHHUE MEXIY
CTOPOHAMHU U yIJaMU B MIPSMOYTOJIbHOM TPEYTOJIbHUKE. 3HAYEHUsI CHHYCA, KOCUHYCA U TAaHI'€HCa
HEKOTOPBIX YIJIOB.

JexapToBbl KOOPAMHATHI HA IJIOCKOCTH

[IpsimoyronbHasi cucreMa KOOpJAMHAT Ha IJIocKocTU. KoopAauHAThl cepearHbl OTpe3Ka.
PaccrosiHue Mexay ToukaMu. YpaBHEHUs IPsIMOM U OKpyKHOCTU. KoopauHathel nepeceyeHust
npsamMeix. ['paduk muneitnoi Gynkun. [lepeceuenne npsiMbIX ¢ OKpYXHOCTBIO. CHHYC, KOCHHYC,
tanreHc yrios ot 0° go 180°.

JBuKeHHe

JIBukeHne U ero cBorcTBa. CUMMETpPHUST OTHOCHUTEIBHO TOYKM W mpsMoil. IloBopor.
[TapamiensHBIA IEPeHOC U ero cBoicTBa. [loHsATHE O paBeHCTBE QUTY.

BexTopsl

BexTop. AOcointoTHas BeIMYMHA W HalpaBlIEHUE BEKTOpa. PaBEeHCTBO BEKTOPOB.
Koopnunarsl BekTopa. CiiokeHHME BEKTOPOB M €r0 CBOMCTBA. Y MHOXEHHE BEKTOpa Ha YHUCIO
[Konmnuneapusie BekTOopbl| CKansipHO€ NPOW3BEACHHUE BEKTOPOB. YTOJ MEXIAY BEKTOPaMH.
[[Ipoekuus Ha ock. PaznoxxeHune BeKTopa o KOOPAUHATHBIM OCSIM. |

JIBHKEH U,

OtoOpakenue 1uiockoctu Ha cebOs. [lonsitue nBmwxkeHus. OceBas W LIEHTpalbHAS CUMMETPUU.
[TapannensHbii iepenoc. [ToBopoT. HanoxxeHnus v 1BUKEHUS.

O0 akcmomax reoMeTpHu.
becena 06 akcromax reoMeTpuu.

HavajbHble cBeleHUsI U3 CTEPEOMETPHH.

[Ipenmer crepeomerpun. ['eoMerpuyueckue Tejla W MOBEPXHOCTH. MHOTOTpaHHUKH:
npu3Ma, Napajulefienunen, nupamuaa» (GopMymnbsl AN BBIYUCIEHUS HX 00beMoB. Tema u
MOBEPXHOCTH BPAIICHUS: IIMIIMHJD, KOHYC, cepa, map, GopMyJIbl 115 BHIYUCIEHUS UX IUIoLIaaen
HOBEPXHOCTEH U 00BEMOB.

Jloruka u MHOXkecTBa
TeopeTnko-MHOKeCTBEHHbIE TOHATHS.

MHOX€eCTBO, D3JIEMEHT MHOXKECTBA. 3a/JlaHie MHOXECTB IEPEUYHCIEHUEM 3JIEMEHTOB,
XapaKTEepUCTHUECKUM CcBOMCTBOM. CTaHIapTHbIe 0003HAUEHUS YHMCIOBBIX MHOXeCTB. Ilyctoe
MHO’KECTBO U ero o0o3Hadyenue. [lonmuoxectBo. OObeAMHEHNE U TIEpECECUEHNE MHOKECTB.

NnnrocTpaiust OTHOLIEHUN MEXIy MHOKECTBAMHU € MTOMOIIBIO Auarpamm Jitnepa — Benna.
JJ1eMeHThI JJOTHUKH.

Omnpenenenne. AkcuoMsl U TeopeMsl. JlokazarenscTBo. Jloka3aTenbcTBO OT MPOTUBHOIO. Teo-
pema, oOpaTHas nanHoi. [Ipumep u KoHTpIIpUMEp.

[ToHATHE O PAaBHOCWIILHOCTH, CJIEIOBaHUHU, YIIOTPEOICHNE JOTMUECKUX CBA30K, eCiu Mo 6 mom
U MONILKO 8 MOM CIy4ae, TOTUYECKUE CBSI3KU U, UTU.

MartemaTuKa B HCTOPHYECKOM Pa3BUTHHU



Hctopusi dopmMupoBaHus TOHATUS YHCIA: HATypaldbHBIE 4YWCa, JPOOH, HETOCTATOYHOCTH
pPalMOHAIBHBIX YMCEN JUIsl TEOMETPUYECKUX U3MEPEHUN, UppaluoHaibHble ynciia. CTapuHHBIE
cuctembl 3anucu yucen. [[poou B BaBmione, Erunrte, Pume. OTKpbITHE NECATUYHBIX APOOCH.
Crapunnsle cucteMbl Mep. [lecsatuunble npodu u MeTpuueckas cucrema wmep. llosiBienue
OTpULATENbHBIX yKcen U Hynd. JI. Marauukwuil. JI. Ditnep.

3apoxaeHue anreOpsl B Hepax apudMeTuku. An-Xopesmu. PoxaeHne 0yKBeHHONW CUMBOJIMKH.
[1. ®epma, ®. Buer, P. [lexapt. Mcropust Bompoca 0 HaxoxaeHUH GopMy KOpHEH anredpande-
CKHUX YpaBHEHHH, HEpa3peuIMMOCTh B paJuKajaX ypaBHEHUU cTemeHH, Ooiblued derbipex. H.
Tapranss, x. Kapgano, H. X. Abens, 3. 'anya.

N300perenne MeTosia KOOPIMHAT, O3BOJIAIOIIETO MEPEBOAUTh TeOMETpUUYEecKue OOBEKThI Ha
a3bIk anreopsl. P. [lexapt u I1. depma. [Ipumepsl pa3nnyHbIX cUCTEM KOOPAMHAT HA MNIOCKOCTH.

3amaua Jleonapao Iluzanckoro (®dubonayum) o kposmkax, yucia PuOoHayyu. 3amada o
IaXMaTHOM JTOCKE.

Hctoku Teopun BEpOSITHOCTEN: CTpaxoBoe neio, azapTHbie urpbl. 11. depma u b. [Tackans. f.
bepnymu. A. H. Konmoropos.

Ot 3emnemepus k reomerpun. [Iudarop u ero mrona. @anec. Apxumen. [loctpoeHue nmpaBuib-
HBIX MHOTOYToJbHUKOB. Tpucekmus yria. Kanparypa kpyra. Y aBoenue kyoa. Mcropus ymcna .
3onoroe ceuenne. «Hauama» Eskmuma. JI. Oiinep. H. U. JloGaueBckuii. Mctopus msitoro
1oCTyJIaTa.

Codusmbl, mapagoKChl.

TemaTnueckoe NJIaHHPOBaHUE

¢ ompeeeHHeM OCHOBHBIX BHI0B YU€0HOM IeATeJIbHOCTH M MeTANpPeAMEeTHBLIX YMEeHU 1
HAaBbLIKOB

MATEMATHUKA
5—6 kaaccwl (340u)

TeJbHOCTH YYEHUKA (Ha
YPOBHe Y4eOHBbIX JeiicT-
BHIl)

OcHoOBHOE coiep:kaHHe 110 XapakrTepucTuka MeranpeamerHbie
TeMam OCHOBHBIX BH/IOB J1esl- YMEHHS H HABBIKH

1 2 3

Harypaabhblie uncaa (50 u)

Harypanensiii paa. decarnunas cuc- | OnucebIBaTh CBOMCTBA YMerb BUIETH
TeMa CYHCIeHUsA. ApudMeTHUecKHe | HaTypaibHOTO psja. MaTeMaTUYECKYIO
JICUCTBUS C HATYpaJbHbIMH 4YUCIaMU. | UATaTh W 3aNUCBLIBATh | 33]1a4y B KOHTEKCTE
CpoiicTBa apudMETHUYECKHX [EHCT- | HaTypalbHble 4YHCIA, CpaB- | MPOOIEMHON

BH. HUBATh U YIOPSIOYUBATh UX. | CHUTyallu! B OKPYKaro-
IlonsiTHE O CTENEHU C HATYPAJIBHBIM | BBINOJIHATL BBIYKMCICHUS C | LICH JKU3HU.
ITOKA3aTeJIEM. HaTypaJIbHbIMA 4HCJIaMH; Bbl- | [IoHMMAaTh CyIIHOCTH
KBanpat u ky0 uncna. YUCJIATh 3HAYEHUS CTEIICHEH. | allTOPUTMUYECKUX

YuciioBble BeIpaKEHUs, 3Ha4eHHE Yu- | DOpMYJIMPOBAaTL  CBOWCTBA | IPEANMCAHUN U
CJIOBOTO BhIpakeHus. [lopsaok neicT- | apudmMeTndeckux  IeHCTBHI, | yMEHHUE IEHCTBOBATH
BUI B YHCIOBBIX  BBIPAKEHUSX, | 3alIUCHIBATh HX C IOMONIBIO | B COOTBETCTBHUU C
HCIIOJIb30BaHKME CKOOOK. OyKB, MPeoOpPa30BBIBATh HA UX | MPEATOKEHHBIM
OCHOBE YHCJIOBBIE BHIPAXKEHHUSI.




Pemenue TEKCTOBBIX
apu(METHUECKUMH CIIOCOOaMHu.
Henutenu u kpatHeie. Hanbombmmi
001l 1enuTens; HanMeHbIee 00-
niee kparHoe. CBOMCTBA IETUMOCTH.
[Tpu3naku genumoctu Ha 2, 3, 5, 9,
10. IIpocThie U coCTaBHBIC YUCIIA.
Pa3znosxeHne HaTypaqbHOIO YUCia HA
pOCThIe MHOKUTENH. [lenenue ¢
OCTaTKOM

3a1a4

AHaJIM3UPOBATH u
OCMBICJMBATh TEKCT 3aJlayH,
nepegopmyJIMpoBaTh
yCIIOBUE, U3BJ€KATh HEOOXO-
JTUMYHO uH(pOpMaIIHIO,
MOJEJIUPOBATh  YCJIOBHE C
MIOMOILBIO CXEM, PUCYHKOB, pe-
QIbHBIX MPEIMETOB; CTPOUTH
JIOTUYECKYI0 LEMOYKYy pac-
CYKJICHUH; KPUTHYECKU
OLICHUBATH MIOJIyYE€HHBIH
OTBET, OCYHIECTBJISATH
CaMOKOHTpPOJIb, IPOBEpAs OT-
BET Ha COOTBETCTBUE YCIIOBHUIO.
DopMyIHPOBATH
olpezeyNeHuss  JIeNUTENs U
KpaTHOIO, MPOCTOrO0 4YHUCIIa M
COCTaBHOI'O YHCJIa, CBOMCTBA U
MPU3HAKY JICTUMOCTH.
Jloka3bIBaTh 1 ONPOBEPraTh
C TIOMOIIBIO KOHTPIIPUMEPOB
YTBEPXKJICHUS O JEIUMOCTH
grcen. Knaccudunuposars
HaTypaJIbHbIE YuCIia (4eTHbIE
Y HEYETHBIE, TI0 OCTATKaM OT
JeICHUs Ha 3 U T. 11.).
HccaenoBars npocrenmme
YUCJIOBBIE 3aKOHOMEPHOCTH,
MIPOBOJIUTH YUCIIOBBIC
9KCIIEPUMEHTHI (B TOM UYHUCJIE C
HCIIOJIb30BaHUEM
KaJbKYJIATOpa, KOMIBIOTEPA)

AJIITOPUTMOM.

Apodu (120 u)

OObikHOBEHHBIE 1poOu. OCHOBHOE
cBoiicTBO ApoOu. CpaBHEHHE OOBIKHO-
BEHHBIX JpoOeil. Apudmerndeckue
NercTBUS C OOBIKHOBEHHBIMHU
npobsmu. HaxoxaeHue dYacTH OT
IeJI0T0 | IEJIOTO0 10 €r0 YacTH.
Hecaruunbie 1podu. CpaBHeHuUE Jiecs-
TUYHBIX JApoOel. Apudpmernueckue
JeUCTBUS C JAECATUYHBIMU JAPOOSMH.
[IpencraBnenue necITUIHONU TpPOOH B
BUZE€ OOBIKHOBEHHOM Jpobu u
OOBIKHOBEHHOM B BUJIE JIECITUUHOM.
Otnomrenue. [Iponopiust; o0CHOBHOE
CBOMCTBO IIPOIIOPIUH.

[TporeHThI; HaX0XXICHUE TPOIIEHTOB
OT BEJIMYMHBI M BEJTMYUHEI 110 €€ TIPO-
[IEHTaM; BBIpa)KEHUE OTHOILIECHUS B
IPOIICHTAX.

MogaeampoBars B
rpagu4ecKoil, mpeaMeTHOI
(opme MOHATHS U CBOMCTBA,
CBSI3aHHBIE C TIOHATHEM
OOBIKHOBEHHOM JIpO0OH.
DopMyJIMpPOBATH,
3aNMCBhIBATh C IOMOIIBIO OYKB
OCHOBHOE CBOMCTBO
OOBIKHOBEHHOH JapoOu, mpa-
BUJIA NENCTBUAN c
OOBIKHOBEHHBIMH IPOOSIMHU.
IIpeoOpa3oBbIBaTH
OOBIKHOBEHHbBIE JpoOu, cpas-
HUBATh U YIOPSJOYNBATH HX.
BbINOHATL BBIYUCICHHUS C
OOBIKHOBEHHBIMU APOOSIMH.
Yurare U 3aNHMCBIBATH
JIECSITUYHBIE poou.

IHonumaTe  CyIIHOCTH
ANTOPUTMHUYECKUX
MpeANnUCcaHu U yMEHHUE
JICIICTBOBAaTh B COOTBET-
CTBUHU C MPEIJIOKEHHBIM
AITOPUTMOM.

YMenne
CaMOCTOSITEILHO cTa-
BUTH 1I€TH, BHIOUPATH H
co3/1aBaTh  AJITOPUTMBI
JUIS  pelIeHus] y4eOHBIX
MaTeMaTU4eCcKuX Mpo0-
JIeM;




Penrenuie TeKCTOBEIX 3ama4
apu(METHUECKUMH CIIOCOOaMuU

IIpeacraBiasaTs 0OBIKHO-
BEHHBIE JpoOuU B BUIE HAeCs-
TUYHBIX ¥ JICCSITUYHBIC B BHJIC
OOBIKHOBEHHBIX;  HAXOIHUTH
JNECATUYHBIC  MPUOIKEHUS
OOBIKHOBEHHBIX JIpOOEH.

CpaBHuBaTh u
YHOPSiI0YMBATH JICCSITHUYHbBIC
Ipoou. Brimonusate
BBIYUCIICHUSI C JIECATUYHBIMU
JIPOOSMH.

Hcnoan3oBars
JKBHUBAJICHTHBIE
IIpEeACTaBICHUSA JIPOOHBIX

YyuceN MPU UX CPaBHCHUH, ITPH
BBIYHCIICHUSX.

BbINOJHATH TPUKUAKY U
OIICHKY B XOJI€ BBIYUCIICHUN.
O0BACHATD, 4TO Takoe
MPOILICHT. IIpeacraBasaTh
IPOIEHTHI B BHUAC IpoOeH u
JIpoOH B BHJIC TTPOIICHTOB.

OcymecTBiasiTh MOUCK
uanpopmaruut = (8 CMH),
cozepIKalein JIaHHBIE,
BBIDAKEHHBIE B IIPOLICHTAX,
WHTEPIPETUPOBATH UX.
IIpuBoanTH IpUMEPBI
WCIIOJIb30BaHUsI OTHOLIEHUI HA
IPaKTHUKE.

PemaTep 3a1aun Ha TPOLIEHTHI
U Apobu (B TOM 4ucie 3a7auu
W3  peaJbHOM  NPAKTHKH),
UCTIONB3Ysl MPU HEOOXOIMMO-
CTH KaJIbKYJISTOP; HCIONb30-
BaTh TOHATHS OMHOWEHU U
nponopyuy TpPU  PELICHUU
3ajad.

AHaJIM3UPOBATH "
OCMBICIUBATh TEKCT 3aJayM,
nepegopmMy/JIHpoOBaTH  yCJIO-
BHE, HM3BJEeKAaTh HEOOXO-
JTUMYIO uH(pOopMaInIo,
MOJEJIUPOBATh  YCJIOBHE C
MTOMOIIBIO CXEM, PUCYHKOB, pe-
QJIBHBIX TPEJMETOB; CTPOUTH
JIOTHYECKYI0 IIEMOYKy pac-
CYXCHUI; KPUTUYECKU
OLICHMBATH ITOJTY4E€HHBIN
OTBET, OCYHIECTBJATH CaMo-
KOHTpOJIb, MIPOBEPSISi OTBET Ha
COOTBETCTBHUE YCIOBHIO.




IIpoBOAMTH HECIOKHbBIE
HCcCiaca0oBaHuA, CBA3aHHBIC CO
CBOMCTBaMH JPOOHBIX YHCEIL,
OIUpadaCh HAa YUCIOBBLIC SKCIIC-
PUMEHTHI (B TOM 4HUCIIE C
WCIIOJb30BAHUEM KaJIbKYJIs-
TOpa, KOMIBIOTEPA)

Panuonanbublie uncaa (40u)

ITonoxurenbHbIe U OTPULIATEIIb- IIpuBoauTH npuMepsl | Ilonumarsb
HBIE YKCJIa, MOJLYJIb YHCIIA. UCIIOJIB30BAaHUS B OKpYy- | CYIIHOCTH anro-
N300paxeHue ynuces ToOUKaMu JKAIOIIEM  MHUPE  IIOJOXKH- | PUTMHYECKHUX
KOOPJAMHATHOM NPSAMOM; T€OMETpUYE- | TEAbHBIX M OTPULATENBHBIX | NPEANHCAHUN u
CKasi MUHTEpIIpeTalns MOAYJIA YUCHIA. | YHCEll (TemmnepaTypa, | yMEHHUE JEMCTBOBATH
MHOKEeCTBO LIEIBIX YUCE. BBIMIPBII —  IPOUIPHIIL, | B COOTBETCTBUH C
MHOX€ECTBO pallMOHAJILHBIX YUCEl. BBIIIE — HUKE YPOBHS MOPSI M | IIPEUIOKEHHBIM
CpaBHeHuE pallMOHAIBHBIX YACEI. T. IL.). AJITOPUTMOM.
Apudmernueckue neiictsus ¢ panuo- | M3o0paxarn TOYKaMH | YMeHHe IIOHUMATh U
HaJIbHBIMU unciiaMu. CBoHCTBa apu- | KOOPIMHATHOM IPSIMOM | HCIIOJIB30BATh
METUYECKHUX JEHCTBUN IIOJIOKUTEIbHBIC u OT- | MaTeMaTUYECKHE
pHULIaTEeIbHBIE pAlMOHAIBHBIE | CPENCTBA
qyuca. HarsiiHOCTH  (Tpa-
Xapakrepu3oBaTrb ¢buku, aUarpaMmsl,
MHOXECTBO  ILIE€JBIX  YHCEN, | TaOJMUIBl, CXEMBI H
MHOXECTBO  pallMOHAJIBHBIX | JIp.) I E: ni-
YHUCEl. JIIOCTpALUH,
®opMyIHpOBaTH U | HUHTEpIPETALNH,
3anMcbIBATH C IOMOLIBIO OYKB | apryMeHTalluH;
CBOMCTBA JEUCTBUU C paluo-
HaJIbHBIMM YHCIAMHU, NPHMe-
HATH 111 IpeoOpa3oBaHus Yu-
CJIOBBIX BBIPAKEHHM.
CpaBHuBaTh u
YHOPSAA0YMBATh PALMOHAJIb-
HbIE  YHUCJIA,  BBINOJHATH
BBIYMCIICHUS c pauuo-
HaJIbHBIMU YHCIIAMU
4. U3mepenusi, npudIMKeHUsl, OeHKH. 3aBUCHMOCTH MeK1y BeJIH4MHAMU
(20u)
IIprmMepsl 3aBUCUMOCTEN MEXKITY BeipaxaTh O1HU €UHULIBI YMmerhb BHUJIETH
BEJIMYMHAMU CKOPOCMb, 8PeMA, W3MEPEHUS BEJIUYMHBI B IPy- | MATEMATHYECKYIO 3a7a4y
paccmosnue; Npou3B00UmMeb- I'MX eIMHHUIAX (METphI B B KOHTEKCTE po-
Hocmb, 8peMs, paboma, yeua, KWJIOMETpaX, MUHYTHI B yacax | OJ€MHOM CHUTyalluu B
KOJUYecmeo, Cmoumocms 4 Jp. U T.IL). APYTUX JHUCLUUIUIMHAX, B
IIpencraBnenune 3aBUCUMOCTEN B OxpyriasarTs HaTypaJIbHBIE | OKPYXKAFOIIEH KU3HU

Buze hopmyi. Beraucnenus no
dbopmymam.

Pemenune TekcToBBIX 3a1a4
apupMeTHIeCKUMHU CIocobamMu

YHCIa U JIECATUYHBIC IPOOH.
BBIMONHATE ~ MPUKHAKY |
OLICHKY B XOJIC BEIYHCIICHUH.
MongeaupoBaTb  HECIOXHBIE
3aBHCHMOCTH C TOMOIIIBIO hop-
MYJI; BBIMOJHATH BBIYMCIICHUS
1o opmynam.




Hcnoan3oBaTh 3HaHUSI O
3aBUCHUMOCTAX MC)KI[y BCJIINYH-

HaMu  (CKOpPOCTh,  BpeMmsl,
paccTosiHue; pabora,
NPOM3BOIUTEILHOCTh, BPEMSI H
T. 1I.) IIpU  pELICHUHU

TCKCTOBBIX 3a1a4

5.9n

eMEeHTBI aJareopsl (25 u)

Hcnons3oBanue OykB st 0003Hade-
HUS YUCEJL, JIJIs1 3aIHCH CBOMCTB apud-
METHYECKUX JICUCTBUM.

bykBeHHble BbIpaKeHHs! (BbIpa)KEHUS
C mepeMeHHbIMHU ). YK CII0BOE 3HAaUCHUE
OYKBEHHOTO BBIPAYKEHUSI.

YpaBHeHHE, KOPEHb  YpPaBHECHWUS.
Haxoxnenue HEU3BECTHBIX
KOMITOHEHTOB apumeTnuecKux
IEUCTBUIA.

JlexapToBbl KOOPJAMHATHI HA ILIOCKO-
ctu. IlocTpoeHne TOYKH 110 ee KOOpAu-
HaTaM, OIpeIeJIeHue KOOPAUHAT TOY-
KM Ha IUIOCKOCTH

YutaTth ¥ 3anUChIBATh
OyKBEHHBIE BBIPAKCHHS,
COCTaBJIISATh OyKBEHHbBIC
BBIDAKEHUS 110  YCIIOBHSAM
3ajad.

BoIuucjasTh YHCIIOBOE
3HaueHUe OYKBEHHOTO

BBIDAKEHHUSI TIIPU
3HAYEHUSIX OYKB.
CocTaBJAATL ypaBHEHUS IO
ycioBusM 3a1a4. Pemars npo-
CTEHIINE YpaBHEHUSI HA OCHOBE
3aBUCHMOCTEH MEXKJY KOMIIO-
HEHTaMU apudmeTuuecKux
JEHUCTBHM.

Ctpoutrb Ha KOOpPAMHATHOMN
IUTOCKOCTH TOYKH U (PUTYPBI 1O

3aJaHHBbIX

3aJaHHbIM KOOpAWHATaM;
onpeaejasaTb KOOpPJAWHAThI
TOYCK

YMeTh BUIETH
MaTeMaTUYeCKYI0
3a/1a4y B KOHTEKCTE
poOIeMHOM

CUTYAaIlMH B OKPYXKaro-
IIEH KU3HU.

IHonumare cyniHocTH
ANTOPUTMHYECKUX
IIPEANUCAaHUN U YMEHUE
JIENCTBOBATH B
COOTBETCTBUU C
MIPEAJIOKEHHBIM
QITOPUTMOM.
IlepBoHavaabLHBIE
MIPEACTABICHUS 00 UaesX
1 0 METOJaX MaTEMAaTUKHU
KaK YHUBEPCATHLHOM
S3bIKE€ HAYKU U TEXHUKH,
CpPEeICTBE MOJEIUpPOBa-
HUS SIBIEHUW M TIpO-
LIECCOB;

6. OnucarenbHas craTucTuka. Beposirnocts. KomOnnaropuka. MHoxkecTBa

(20 u)

[IpencraBienue JaHHBIX B BUJIE Ta0-
JIL, TUarpamm.

[TonsiTue o ciy4aifiHOM ONBITE U COOBI-
Tuu. JlocToBEpHOE M HEBO3MOYKHOE
coObITHsA. CpaBHEHHE IIIAHCOB.
Pemenne  KOMOMHATOPHBIX
nepedbopoM BapUaHTOB

3aaad

H3BaekaTb nHGOpMAITHIO U3
TaOIUI ¥ TUarpaMM, BbINOJI-
HATH BBIYUCIICHUS TI0 TaOJIHY-
HBIM JJaHHBIM, CPABHUBAThH
BEJTUYHMHBI, HAXOAUTh
HanOOIbIIINE U HAUMEHBIITNE
3HAYEHUS U JIp.

BoinoaHsaTs coop
“HPOpMaUd B HECIOXHBIX
cllydasix, NpeACTaBJISTH

nH(pOpMAaIUIO B BUE TaOIUI] U

auarpaMM, B TOM 4YHUCIE C
ITOMOIIBIO KOMITBIOTEPHBIX
IIpOrpamMM.

IIpuBoauTH IIPUMEPHI
CIIyYalHBIX COOBITHIA,

JOCTOBCPHBIX U HEBO3MOXXHBIX
COOBITHIA. CpaBHMBaTh

YMeThb BUIETE
MaTEeMaTHYECKYIO
3a/1auy B KOHTEKCTE
poOJIEeMHOM cH-
TyaIll# B OKPYXKaro-
IIeH KU3HU.

‘YMeHue BLIIBUTATH
TUIOTE3bI PU PEUICHUH
y4eOHBIX 33714,
IMIOHUMAThL HEODXO0-
JUMOCTB UX MTPOBEPKH




LIAHCBI HACTYIUIEHUS COOBITUH;
CTPOUTH pPEYEBHIC KOHCTPYK-
MM  C  HCIOJIb30BaHUEM
CJIOBOCOUYCTAHUN bonee
8epOAMHO, MALOBEPOAMHO U
ap.

BbInosHATH niepedop Bcex
BO3MOJKHBIX BAPHAHTOB IS
nepecueTa 00bEKTOB WIH
KOMOMHANNI, BBIAEIATD
KOMOUHAIIMK, OTBEYAIOLIHE
3aJJaHHBIM YCIIOBHSM
IIpuBoANTH pUMEPEI
KOHEUHBIX U OECKOHEUHBIX
MHOXkecTB. Haxoautb
00bEeTMHEHNE U TIepPEeCceUCHUE
KOHKPETHBIX MHOKECTB.
[IpuBOUTE IPUMEPHI
HECJIOXKHBIX KJIacCU(UKALUN
U3 Pa3IUYHBIX oOsacTen
KHU3HH.

WnmocTpupoBaTh TEOPETUKO-
MHOXECTBEHHBIC TIOHATHS C
HOMOIIBIO KPYTroB Diliiepa

7. Harasignasi reomerpus (45u)

Harnsinaele npezacraBieHus o Qury-
pax Ha IUIOCKOCTHU: IpsiMasi, OTPE30K,
Jyd4, YToJI, JIOMaHasi, MHOIOYTOJIbHUK,
IIPABWJIbHBIN MHOTOYTOJIbHUK, OKPYXK-
HOCTb, Kpyr. UYeThIpexyrojbpHUK,
MPSMOYTOJIbHUK, KBajapar. Tpeyroib-
HUK, BUJBI TPEYTOJIbHUKOB.
N3o00paxeHne reoMeTpuyeckux ¢u-
ryp. B3zauMHoe pacnosioxeHue IByX
IPSAMBIX, IBYX OKPY>KHOCTEW, IPSIMOU
Y OKPY’KHOCTH.

Jnuna otpeska, momanoil. Ilepumerp
MHOIOYrojbHUKa. EquHUIBI M3Mepe-
HUS JUIMHBL. VI3MepeHue [UIMHBI OT-
pe3Ka, IIOCTPOCHUE OTPe3Ka 3aJaHHOMN
JUIMHBI.

VYroin. Bugel yrinos. I'panycnas mepa
yria. MI3mMepeHne u mocTpoeHue yrios
C IIOMOIIBIO TPAHCIIOPTHPA.

[TonsiTre ruomanu GUrypbl; €TUHUIBI
u3Mepenuss  miuomaau.  Ilnomane
PSAMOYTOJIbHUKA W IUIONIaJb KBaj-
para. PaBHOBenukue Guryps.
Harnsneele mpeacraBieHuss O Ipo-
CTPAHCTBEHHBIX (pUrypax: kyo, napai-
JeNenunes, nprusmMa, NTupamMuaa, map,

Pacno3naBaTh Ha ueprexax,
pUCYHKaX M MOJEISIX Teo-
METpUYECKHe ¢burypsi,
KOH(Urypauuu ¢buryp
(mmockue W TPOCTPaHCTBEH-
Heie). IlpuBoauThL TpHUMEpPHI
aHaJIOTOB reOMETPUUYECKUX
(buryp B OKpy’Karolem MUpe.

H300paxkarb reoMeTpuyecKue
¢burypsl 1 UX KOH(Urypauuu
OT PYKH U C HCIOJIb30BaHUEM
YEpTEXKHBIX  HWHCTPYMEHTOB.
H300paxkarb reoMeTpryecKue
¢burypsl Ha Ki1eT4yaTol Oymare.
HU3mepars c IIOMOIIBIO
WHCTPYMEHTOB M CpaBHUBATH
JUITMHBl OTPE3KOB U BEIUYHHBI
yrioB. CTpoOMTB  OTpE3KH
3aJJaHHOM JUIMHBI C MTOMOIIBIO
JWHEWKA W THPKYIS W yTIIBI
3aJaHHOMN BEJIMYMHBI C
ITOMOIIIBIO TpaHCHOPTHPA. BbI-
paxkaTb  OAHM  €IUHHIIBI
W3MEpeHus  JUIMH qepes

IpyTue.

Crpoutrh  JOTMYECKYIO
LENOYKY PACCYKICHUH,
CONOCTABJIATH  IIOJIY-
YEHHBIM  Pe3yJbTar C
YCIIOBUEM 3aJauu.
Ymenue IIPUMEHSATH
WHIYKTUBHbBIE "
NEAYKTHUBHBIE  CIOCOOBI
pacCyXJIeHUH,  BHJIETh
pa3iauyYHble  CTpaTeTuu
peleHus 3a1aq

YMmeHnue miaHupoBatb U
OCYILIECTBIISATh JIEATEIb-
HOCTb,  HalpPaBJIECHHYIO
Ha pELIEHUE 3ajad Hc-
CJIEI0BATEIBCKOTO
XapakTepa;




chepa, xonyc, wmwmmHAp. W300pa-
KEHUE TIPOCTPAHCTBEHHBIX (UTYP.
[Ipumepsl ceuennii. MHOTOTrpaHHUKH,
MIPAaBUIILHBIC MHOTOTPAHHHKH.
[Tpumepsl pa3BEepPTOK MHOTOTPaHHU-
KOB, IIMJIMHJPA U KOHYCA.

ITonstre oOBEMA; eTMHHUIBI 00BEMA.
O6bem IIPSIMOYTOJIBHOT'O
napajuiesenuneaa u o0bem Kyoa.
[Tonsitne o paBeHcTtBe ¢uryp. llen-
TpaJibHasi, OceBasi M 3epKajbHasi CHUM-
MeTpun. M300pakeHne CUMMETpUd-

HBIX Quryp

Berauciasars IUTIOIIA U
KBaJpaToB U  MPSIMOYTOJIb-
HUKOB, HCHOJIb3YsI (HOPMYJIIbI
IIJIOIAIU KBAJIpaTa U TUIOIAu
MPSIMOYTOJIbHHKA.
BbipaxkaTb OJHUM €IMHULBI
W3MEpPEHHs ITUIOMAAN  4Yepes
IpyTHE.

HzroraBauBaTh
MIPOCTPAHCTBEHHBIE (DUTYPBI U3
pa3BePTOK; pacrno3HaBaTh
pa3BepTku KyOa, mmapasiene-
nuIea, MMpaMuIbl, [MUJIAHIPpA
u kouyca. Paccmampueamo

IpOCTEHIINe CEeueHus Ipo-
CTPaHCTBEHHBIX ¢buryp,
HoJlyqaeMble  IyTeM  Mpea-

METHOT'O WJIM KOMIBIOTEPHOI'O
MOJICIUPOBAHUs, ONpeAeasTh
UX BUJL.

Boruucasate o06bemMbl Ky0a u
IPSMOYTOJIBHOTO napasie-
Jenumnena, HCIIOJIb3YS
¢dbopmynel  obvemMa kyba u
o0Bbema MPSIMOYT OJIbHOT'O
napanienenunena. Belpaxarto
OHU CIUHHIBI  H3MEpPEHHUS
o0beMa uepes JIpyrue.
HccaenoBarb 1 ONMCHIBATH
CBOWCTBa reOMETpUYECKUX (hu-
ryp (IJIOCKUX M MPOCTPAHCT-
BEHHBIX ), UCIIOJIb3YS HKCIEepU-
MEHT, HaOII0EHHE,
usMmepenue. MoaeaupoBarb
r€OMETPUYECKUE 00BEKTHI,
ucrnonb3ys  Oymary,  mia-
CTWJIMH, NPOBOJIOKY U Jp.
Hcnonb3oBaTh  KOMIIBIOTEP-
HOE MOJEIMPOBAHUE U BKCIIe-
PUMEHT JUIsl U3Y4YEHUsI CBOUCTB
T€OMETPUUYECKHX 0OBEKTOB.
Haxomuth B OKpyXaromem
MHUpE IUIOCKHE U TMpOCTpaH-

CTBEHHBIE CUMMETPUYHBIC
¢buryps.

Pematn 3a71a4un Ha
HaxO0XXJICHHE JJINH OTPE3KOB,
[IEpUMETPOB MHO-
rOyrOJIbHUKOB, rpagyCHOMN
Meppl  YIJOB,  IUIOLIAJEH

KBaJpAaTOB W  NPSIMOYIOJIb-




HHUKOB, 00HEMOB KyOOB M TIpsi-
MOYTOJIBHBIX napasuiesne-
nunenoB, kyda. Beiaeasite B
yCIOBUM  33Jaud  JIaHHBIE,
HEoOXoIuMble JJsl ee pelle-
HUS, CTPOUTBD JIOTHYECKYIO I1e-
HOYKY paccyxJeHui,
CONOCTABJIATL  ITOJYYCHHBIN
pe3yabTaT C YCIIOBUEM 3aJauu.
H300pakaTh paBHbIE QUTYDEI,
CUMMETPUYHBIE (PUTYPBI

Peszepe epemenu -10 u

Maremartuka 7-9 kiaaccenl ( 5104)
Paznen «Aaredpa»

OcHoBHOE Xapakrepucruka MetanpeamMeTHble yMe-
cojiep:KaHue 1o OCHOBHBIX BH/I0B J1esi- HHS U HABBIKU
TeMaM TeJIbHOCTH YYeHHMKa (Ha
YPOBHe Y4eOHBbIX J1eii-
CTBHIA)
1 2 3
JelicTBUTEIbHBIE Ynca ([5u)
Pacmmpenue MHOXecTBa | OnucbIBATH MHOXKECTBO YMeHue MOHUMATh U UCIIOJb-
HaTypaJIbHBIX  YHMCEN [0 | IEJIbIX YHCEJ, MHOXKECTBO pa- | 30BaTh MAaTEMaTH4YECKUE CPEI-
MHOECTBa LEJNbIX, | IMOHAIBHBIX YHCET, CTBa HarisigHocTu (Tpadukw,

MHOXXECTBaA LECJIBIX YHUCCI JO0 | COOTHOMICHUEC MCKIY OTUMU AuarpamMmal, Ta6J'II/IIII)I, CXEMbI

MHO>KECTBA PALMOHAIBHBIX. | MHOKECTBAMH. U Jp.) I8 WIIIOCTpalUH,
PanmonansHoe uncno kak | CpaBHUBATH U | HHTEpIIpETalLNH,
OTHOILIEHWE m/n, TAe m — | yHOPSIAOYMBATH PALMOHATb- | ApIYMEHTALUH.
Lel0e 4HuClI0, a n — HaTy- | Hbleé  4YHCa,  BBIIOJHATH | YMeHHe HAaXOJIUTh B pas3iny-

pajbHOE YUCIIO.

CreneHs ¢ 1eIbIM
nokasaresneM. KBanpaTHslit
KOpeHb u3 uncina. Kopenb
TPEThEN CTEIEHHU.
[TonsaTne
UpPpaLOHAIEHOM
HppanmonanbHOCTH
uncnmay2 M HecomsMe-
PUMOCTB CTOPOHBI 51
JyaroHaau KBaJpara.
JlecsiTuuHble  TPUOTUKEHUS
VPPaLMOHAIBHBIX YHCETL.

00
YUCIIE.

BBIYHUCIICHUS C pPalUMOHAJIb-
HBIMU 4YHCJIAMH, BBIYHCIATH
3HAYEHHs CTENECHEW C LENIBIM
MTOKA3aTEeNEM.
®opmyMpoBaTh
ONpeACIeHne  KBaJApaTHOTO
KopHi w3 uucina. Hec-
NMoJb30BaTh Tpaduk (QyHK-
UK Y = X2 IS HAXOXKJICHHS
KBaJpaTHBIX KOpHEH.
BpruuciasaTs  TOYHBIE U
NpUOIIKEHHBIE 3HAYCHUS
KOpHEH, WCIOJb3yd  IIpU

HBIX MCTOYHHMKaX HWHQOpMa-
L1I0, HEOOXOIUMYIO A pe-
IIEHUS] MaTeMaTUYeCKUX IMpo-
OyieM, TIPEICTaBIATH €€ B
HOHATHON (hopMe, MPUHUMATh

pellleHne B YCJIOBHUSIX He-
MOJTHOH u M30BITOYHOM,
TOYHOW M  BEPOSTHOCTHOU

nH(pOpMaIHH.




MHoOXecTBO

JIEUCTBUTEIIBHBIX
MpeJICTaBICHUE
JICHCTBUTCIBHBIX YHCEI B
BHUJIe OECKOHEYHBIX NECATHY-
HBIX apoOeil. CpaBHeHHE
JIEHCTBUTEIIHLHBIX YHCE]I.

Bzaumuo OJIHO3HAYHOE
COOTBETCTBUE MEXAY JE-
CTBUTCIILHBEIMM 4YHCJIAMH U
TOYKaAMH KOOPJMHATHOMN
npssMoi. Yucnossle 1mpoMe-
JKYTKH: UHTEpPBaJl, OTPE3OK,

y4

YHCEIT,

HEOOXOONMOCTH
TOp;  IPOBOAWTH
KBaJPaTHBIX KOPHEH.
®opmyMpoOBaTh
olpesielieHue KOpHs TpeTbel
CTENEHM; HaXOJUTh 3HAYECHMUSI

KaJbKYJIsI-
OIICHKY

KyOM4eckux KOpHeH, mpu
HEOOXOUMOCTH  HMCHOJb3Ys,
KAJIBKYJIATOD.

IIpuBoauTh [IPUMEPBHI
UPPALMOHAIIbHBIX YHCEll;
pacno3HaBaTh
paloHaIbHbIE u
UppaLMOHAJIbHBIE LV (WEK

U300pakaTh YUCIIA TOUYKAMHU
KOOPJMHATHOU IIPSIMOM.
Haxoautb JECSATUYHBIC
pUOIKEHUS pauuo-
HAIBHBIX ¥ MPPAMOHATBHBIX
YHCeT; CPaBHUBATH u
yHopsiiouMBaTh  JCHCTBU-
TeJIbHBIC YHCTIA.

OnucbiBaTh MHOXECTBO
JEHCTBUTENbHBIX YHCET.
HUcnoan3oBath B
MUCPMEHHOW  MaTemaTHhue-
CKOM peun OO0O3HAYCHUS W
rpadgudeckue  HU300paKeHUs
YHCIIOBBIX MHO>KECTB,
TEOPETUKO-MHOKECTBEHHYIO
CUMBOJIUKY

N3mepenus, npudau:kenus, oueHku (/0y)

[Tpubnnxennoe
3HAYEHUE BEJIMYMHBI,
HOCTb TPUOIIVKEHUS.
Pa3mepsl 00beKTOB
OKpY>KaroIero Mupa (0T
3JIEMEHTAPHBIX YACTHUIL J10
Bcenennoit), AUTEIbHOCTD
IIPOLIECCOB B OKPYKAOIIEM
Mupe. Beiaenenne MHOXKUTE-
nsi — crenenu 10 B 3amucu
qucia.

[Ipukunaka u oneHka
pE3yJIbTaTOB BBIYUCICHUN

TOY-

Haxoaurhs, aHaIM3MpPOBATH,
COMOCTABJIATH YHCIIOBBIC
XapaKTePUCTUKH  OOBEKTOB
OKPY’KaIOIIETO MUPA.
Hcnoab30BaTh 3aIlCh YHCEIT
B CTaHJApPTHOM BHUIE IS
BBIPKECHUS pa3MepoB
00BEKTOB, JUIUTEIILHOCTH
MIPOLIECCOB B  OKPYXKaroleM
MHUpE.

CpaBHuBaTh yucna 51
BEIIMYMHBI, 3aIllUCaHHBIC C
HCIOIb30BaHueM cTerneHu 10.
Hcnoan3oBatb pasHble
dopmbl  3amucu  mpUOIH-
JKEHHBIX 3HAYCHMI, JeliaTh
BBIBOJIbI 0 TOYHOCTH

YMeHue BUIECTh MaTeMaTHUeE-
CKyI0 3aJadyy B KOHTEKCTE
npoOJeMHOM  cuTyauuu B
JIpyruxX  TUCHUIUIMHAX, B
OKPYKAOIEH KU3HU.
BbINOJHATHL BBIUUCIIEHUS C
peaIbHBIMHU JaHHBIMH.




NpUOJIMDKEHUST TI0  3aIlUCH
NPUOIMKEHHOTO 3HAYECHHUS.
BbINOJHATH BIUKCICHHUS C
pEeATbHBIMU JTAHHBIMH.
BbINOJHATH TPUKUAKY U
OLICHKY PE3yJIbTaTOB
BBIYHCIICHUI

Beenenne B anreopy (8 u)

BbykBeHHble BbIpaXKeHUS
(BBIpa)KEHHUS C IEPEMEHHBI-
Mu). YncnoBoe 3HaYeHHE
OYKBEHHOTO BBIpPA)KECHUSI.
JlomycTuMble 3HAYECHHUSI
nepemeHHbIX. [logcranoBka
BBIP2)KEHU BMECTO
[IEPEMEHHBIX.

[IpeobpazoBanue
OYKBEHHBIX BBIPKCHHI Ha
OCHOBE CBOWCTB
apuMeTHIecKuX EeHCTBUH.
PaBeHCcTBO OYKBEHHBIX
BbIpakeHUH. ToxaecTBO

BbINOJIHATH 3JIEMEHTapHBIC
3HAaKOBO-CHMBOJIMYECKHUE

JICUCTBHA: IPUMEHSATDH OyKBbI
I 0003HAYCHUS YHCEN, IS
3amucy OOIIUX yTBEPKICHHH;
COCTABJISITH OyKBEHHbBIE
BBIDAKCHUSI TI0  YCIIOBHSIM,
3aJJaHHBIM CJIOBECHO, PHUCYH-
KOM WJIM YEpPTEKOM; MpPeod-

pa3oBbIBaTHL  ainreOpande-
CKHE CyMMBbI U TIPOU3BEIACHUS
(BBIMOJIHATL  TIPUBEICHUC
0TOOHBIX CJIaraeMeiX,
pacKkpbITHE CKOOOK,

VIPOIEHNE TPOU3BEICHUT).

BoruucasaTs YHCI0BOC
3HaA4YCHUC 6}’KB6HHOFO
BBIPAXKCHUA, HaX0JIUTh

001aCTh JIOMYCTUMBIX 3Haye-
HUW IIEPEMEHHBIX B BBIPAXKE-
HUU

ITonumanmue CYIIHOCTH
AITOPUTMUIECKUX npen-
MUCAaHUN U yMEHHUE IEHUCTBO-
BaTb B COOTBETICTBHH C
MPEIOKEHHBIM aJITOPUTMOM.
IMonuMAaTh ¥ UCIOJIB30BATH
MaTEeMaTU4YECKHE CPEICTBA
HATJISITHOCTH (IMarpaMMBl,
TaOJHIIBI, CXEMBI U JIP.) JUIS
WLUTIOCTPAIIAH, HHTEPIIPETa-
I[UU, APTYMEHTAIIUH.

MHuorouJsieHbl (45 u)

CreneHsb ¢ HaTypaIbHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.
OHOWIEHBI 1 MHOTOUYJICHEI.
Crenenb mHOrowIeHa. Cio-
’KEHHE, BEIUMTAHUE,
YMHOKE€HHE MHOTOYJICHOB.
@opMyIIBI COKpPALIECHHOTO
YMHOXEHUS: KBaJ[pat
CYMMBI U KBaJpaT Pa3HOCTH.
dopMyna pa3HOCTH
kBaapartoB. [IpeoOpazoBanue
LIETIOTO BBIPAXKEHUS B MHO-
rousicH. Paznosxenme MHO-
rouJicHa Ha MHOYKUTEIIN:
BBIHECEHHE O0II[Er0 MHOKH-
TeJsl 32 CKOOKH, TPYIIIH-
POBKa, MpUMeHeHue GopmMy
COKpAIIIEHHOTO YMHOKEHHUSI.
MHoro4jieHbI ¢ OJTHOH

®opmyIMpOBaTh,
3alUCBHIBATH B CUMBOJIMYE-
ckoii (popme u 0boc-
HOBBIBATh CBOWCTBA CTEIICHU
C HaTypaJIbHBIM ITOKa3aTe-
JIEM; NIPUMEHATh CBOWCTBA
CTEMNEeHH JyTsl Mpeoopaso-
BaHUs BBIPAKEHUN U

BBIYHCIICHHUH.

BbInoaHATH IEUCTBUS C
MHOTOWICHAMH.

BoiBoauTH hopMyIbt
COKpAIIeHHOTO YMHOXEHUS,
NMPUMEHATH HX B
peoOpa3oBaHUAX  BbIpaXe-

HUU U BBIYUCIICHUSX.
BeInoHATH pa3noxeHue
MHOT'OYWICHOB Ha MHOXKUTEIH.

YMeHue BBIIBUTATh THIIOTE3BI
U pelieHnH Y4eOHBIX 3a/1ad,
MMOHMMAaTh HEOOXOJAMMOCTh UX
IIPOBEPKH.

YMeHue caMoCTOATENBHO
CTaBUTH LI€TTU, BBIOUPATH U
CO3/1aBaTh AJITOPUTMBI JIJIA
peleHus yuyeOHbIX
MaTeMaTUYECKUX MPOOIIeM.
IMonumare CYLIIHOCTHU
AITOPUTMUYECKUX  TIPEIIHN-
CaHUM U YMEHME JEHCTBOBATH
B COOTBETCTBUHU c
MPEAJIOKEHHBIM AITOPUTMOM.




nepemeHHo. Kopenb MHO-
rowieHa. KBagpatHslil Tpex-
YJIEeH, Pa3JI0KEHUE
KBaJIpaTHOI'O TPEXWJIECHA Ha
MHOKHUTEIN

Pacno3naBarb KBagpaTHBII
TpEXUJIEH, BBISICHAATH
BO3MOKHOCTb Pa3JI0KEHHS Ha
MHOXHUTEJIH, MNPeACTABJIATH
KBaJPaTHBIN TPEXUIEH B BUJIE
MIPOU3BEICHUS JIUHEHHBIX
MHO>KUTEJICH.

IIpuMeHATH pa3InyHbIC
(bOopMBbI CAMOKOHTPOJIS ITPH
BBITIOJIHCHUH
npeoOpa3oBaHUA

Auaredpanyeckue apoom (22 u)

Anrebpanueckas 1po0b.
OCHOBHO€E CBOMCTBO aireo-
pandeckoi apo0ou.
Cokpaienue apooei.
CnoxxeHue, BEIYUTAHUE,
YMHOXEHHE, JIeJIeHne areo-
pandecKux ApoOei.
CTteneHsb ¢ HeNbIM
IoKa3aTelIeM B €€ CBOMCTBA.

PanmmonanbHble
BBIpOXCHUS U UX Mpeodpa-
30BaHus. Jloka3aTenbCTBO
TOXK/IECTB

®opmyMpPOBaATH OCHOBHOE
CBOMCTBO  anreOpanyeckoun
IpoO ¥ MPUMEHSITh €ro Jis
npeoOpa3oBaHus IPOOCH.
BpInoJHATL  f€WCTBUS  C
anreOpanvdecKuMu JIPOOsSMH.
IMpencraBasaTb LIEJIOE
BBIpQXEHHUE B BUJE MHOTO-
qjieHa, JPOOHOE — B BUJC
OTHOIICHHUS] ~ MHOTOYJICHOB;
JIOKa3bIBaTh TOXKIECCTBA.
DopMyIMpPOBATH
OmpeieTIeHNe CTENEHU C I1ie-
JIBIM TIOKa3aTeJIeM.
®opmyIMpOBaTh,
3anMCchbIBATH B CHMBOJIHYE-
cKkoii (hopme u WLII0-
CTPUPOBATH IIPUMEpPaMU
CBOICTBA CTENEHU C LETbIM
MOKa3aTeseM; NPUMEeHSTh
CBOICTBA CTEIEHU JJISI
npeoOpa3oBaHUs BEIPAKEHUN
W BBIYUCIICHUN

Ymenue IIPUMEHSATH
UHAYKTUBHBIE U JECIyKTUBHBIC
CIOCOOBI  PACCYXKACHUH, BH-
JETh Ppa3JInYHbIE CTPATErHU
peleHus 3a1au.

IHonumare CYILLIHOCTH
QITOPUTMUYECKUX  MPEANH-
CaHMil M yMEHHue JEHCTBOBAThH
B COOTBETCTBUU c
IIPEUI0KEHHBIM AJITOPUTMOM;

2y)

IlonsaTHs KBaapaTHOTO
KOpHSI, apu(pMETHUECKOTO
KBaJIpaTHOT'O KOPHS.
VpaBHeHHe BUA X2=A.
CaoiicTBa apupMeTHIECKUX
KBaJIpaTHBIX KOPHEI: KOpEHb
13 NIPOU3BEACHHUS, YACTHOTO,

CTCIICHHU; Tomz[eCTBa,(\/E)z
=a, Tae a= 0,

Va2 = |a| Tlpumenenne
CBOMCTB apu(pMETHIECKIX
KBaJIpATHBIX KOpHEH st

Keaopamnuovie kopnu (1
Jloka3pIBaTh CBOMCTBaA
apupMeTHUECKUX KBaJ-
paTHBIX KOPHEH; MPUMEHSATH
ux Uil npeoOpa3oBaHMs
BBIPAKCHU.

BoruncasaTs 3HAYCHUSA
BBIPDOKEHUH,  colepkKallux
KBaJpaTHbBIC KOPHU;

BBIPAXKATh TIEPEMEHHBIE U3
reOMEeTpUUECKUX U (uznye-
cKux opmyi.

YMeHue IUIaHUpOBaTh U
OCYIIECTBIATh JESTENbHOCTD,
HalpaBJIEHHYI0O Ha pelIeHue
3aJad4  MCCIEI0BATENbCKOrO
Xapakrep.




npeoOpa3oBaHMs YUCITOBBIX
BBIPDA)KCHUM U BBIYUCIICHUI

HUccaenoBarb ypaBHEHHUE
BUA X2 = @; HAXOAUTh TOU-
HbIE ¥ MPUOIMKEHHbBIE KOPHU
npu

a>0

YpaBHeHMsI C OTHOM NepeMeHH

oii (38 u)

VYpaBHeHUE ¢ OHOU
nepemeHHoi. KopeHb
ypaBHeHus1. CBoiicTBa
YHCJIOBBIX PaBEHCTB. PaBHO-
CUJIBHOCTb YPaBHECHHM.
Jluneitnoe ypaBHEHHUE.
Pewenne ypaBHeHui, cBOA-
IUXCA K JTMHEWHBIM.
KBanpatnoe YpaBHEHHE.
Henosneie KBaJlpaTHbIE
YPAaBHEHU. dopmyna
KOpHEH KBaJIpaTHOIO
ypaBHeHus. Teopema Buera.
Pemenue YpaBHEHUH,
CBOJAILIUXCS K KBaJpPaTHBIM.
bukBanpatHOe ypaBHEHHE.
IIpumepsl pelIeHus
YPAaBHEHUN  TpeTbed W
YETBEPTOU CTENEHU
pa3IoKEHUEM Ha MHOXKHU-
TEIN.

Pemenue npoGHo-
palMOHAIBHBIX YPABHEHUM.
Pemenne TekcTOBBIX 3a1a4
anredpanyeckuM crnocodom

Pacno3HaBaTh JIHWHEWHBIE U
KBaJlpaTHbIC ypaBHEHMS, IIe-
JIbI€ U IPOOHBIE YpaBHEHUS.

Pemathb JIMHEHHEBIE,
KBaJpaTHbIC YypaBHEHHUs, a
TaKXKe ypaBHEHUS,

CBOJISIIMECS K HUM; peliaTh
JpOOHO-paIMOHATILHBIC
YpaBHCHHUS.

HccaenoBarh  KBaJpaTHBIC
YpaBHCHHSI 110 JHCKPUMH-
HAHTY U KO3 PUIeHTaM.
PemiaTth TEKCTOBBIC 3aJa4d
anreOpandecKuM CIocoOoM:
MEPEXOAUTh OT CJIOBECHOM
(bOpMyITHPOBKH YCIIOBHUS
3aJ]auM K anre0pandeckoii Mo-
Jed  TyTeM  COCTaBJICHHS
YpaBHCHUS, peniarb
COCTABJIICHHOC  ypaBHCHHE;
HHTEPNPETHPOBATH pe-
3yJIbTAT

Ymenue IIPUMEHSATH
WHJYKTUBHBIE U JIEyKTUBHbIC
CIOCOOBI  PACCYXKACHUH, BH-
JI€Th pa3JIMYHbIE CTpAaTEeruu
pelIeHus 3a1a4.
IlepBoHayaIbHBIE
IIPEICTaBICHUS 00 UAESIX U O
METO/IaX MATEMATUKHU KaK YHU-
BEPCAJIbHOM $SI3bIKE HAYKH U
TEXHUKH, CpelCTBE
MOJEIUPOBAHUS SABJICHUUA H
IIPOLIECCOB.

Bujaern MaTEMATHUECKYIO
3a1auy B KOHTEKCTE
npo0JIeMHOM  cUTyalluu B
JpYruX  JUCUUIUIMHAX, B
OKpY>KarOILEH )KU3HHU.
CaMoOCTOAITEJIBHO  CTaBUTh
LIeJIM, BBIOMpPATh U CO3/aBaTh
QITOPUTMBL  JUISL  pPELICHUs
y4eOHBIX MaTeMaTHYECKHUX
npo0Jem.

Cucremsl ypaBHeHui (30 u)

YpaBHeHue c
IIEPEMEHHBIMHU.
yYpaBHEHHUE C JIBYMsI
nepeMeHHbIMU.  [Ipumepst
pelleHns  ypaBHEHMHM B
LEJIBIX YUCIIAX.

Cucrema ypaBHEHHUH C AByMs
TIEPEMEHHBIMH. PaBHO-
CUJIIBHOCTb CHUCTEM YpaBHE-
HUU. Cucrema JBYX
JIMHEUHBIX  ypaBHEHUH ¢
IBYMS NEePEMEHHBIMU;
peluieHue IMOACTAHOBKOM H
cnoxeHueM. Pemenne cuc-
TEM JBYX YpaBHEHHi, OJIHO
U3 KOTOpPBIX JIMHEHHOE, a
JIpyroe BTOPOW  CTEICHM.

JBYMsI
JIuneitnoe

Onpenensitb, SBISETCA JIU
rapa 4ucell pelieHHeM JaH-
HOTO YypaBHEHHs C JBYMs
NEPEMEHHBIMH;, TNPHBOAUTH
IPUMEPBl PELICHHUs ypaBHe-
HUH C ABYMS IEPEMEHHBIMH.
Pematnb 3a7a4u,
anreOpanveckoil  MOJENbIo
KOTOPBIX SIBJISIETCS] ypaBHEHHE
C JByMsl  TEpEMEHHBIMY;
HAXOIMTh II€TIbIe pPELICHUs
myTem nepedopa.

Pematrs  cucrembl  JBYX
YpaBHEHHUH C JAByMs Iiepe-
MEHHBIMHM,  yKa3aHHbIE B
COJIep’KaHuU.

Pemats TekcTOBBIE 3a1aun
anredpanyeckuM  CIocoOOoM:

Hcnoab3oBars
(yHKIIMOHATIBHO-
rpaduyueckrue MpencTaBICHUS
JUISL PELICHUS] U UCCIIETIOBAHUS
YpaBHEHUH U CUCTEM.
IMoHuMaTh CylIHOCTH
ANTOPUTMUYECKUX MPEIITHU-
CaHMIl U yMEHUE ICHCTBOBATH
B COOTBETCTBHHU C
MPETI0KEHHBIM aJITOPUTMOM.
Hcnoan3oBars
MaTeMaTU4YeCKue CpeJCTBa Ha-
IAIHOCTH  Tpaduku IS
WHTEPIpPETALUH, apry-
MEHTAaIIHH.




[Ipumepsl pemieHus cuctem
HEJIMHEHHBIX YPaBHEHUMN.
Pemenne TekCTOBBIX 3ajay
anreOpandeckuM CriocoOOM.
JlekapToBbl KOOpAMHATHI Ha
wiockoctu.  I'paduyeckas
MHTEpIpeTalus ypaBHEHUs C
JBYMS TIEpEMEHHBIMH.

I'padux JUHEHHOTO
ypaBHEHHS c JIBYMS
MIePEeMEHHBIMU, YIJI0BOM
KO3 PHUIHEHT MIPSIMON;
yCIOBUE  MapalljIeIbHOCTH
MPSMBIX.

I'paduknu MPOCTEUIINX
HEJIMHEHUHBIX YpaBHEHUH
(mapabona, runepbona,
OKPY>KHOCTB).

I'paduueckas
UHTEpIpETalusl  CHCTEMBI
YPaBHEHUU c IBYMs
MIepEeMEHHBIMU

MEePEXOAUTh OT CIIOBECHOM
(bopMyIUPOBKHU YCIIOBHS
3aJa4d K anreOpandeckoi Mo-
JIeNd IYTeM  COCTaBJICHUS
CUCTEMBI ypaBHEHHIA;
pelmaTh COCTaBICHHYIO CHC-
TeMy ypaBHEHUH; UH-
TEPIPETUPOBATH PE3YIIbTAT.
Ctpoutsb rpaduxu
YpPaBHEHUU C JIBYMSI
MEePEeMEHHBIMH.
KouncTpyupoBats
HKBHUBAJICHTHBIEC PEUEBbIC BbI-
CKa3bIBaHUS C
HCIIOJIb30BaHUEM
anredpanvdecKoro u
re€OMETPUUYECKOTO SI3BIKOB.

Pemiate u  mccienoBarhb
YPaBHEHUS 51 CUCTEMBI
YpaBHEHUU Ha OCHOBE
¢$yHKIIMOHAIbHO-Tpaduye-
CKHX MpEeACTABICHUI
ypaBHEHUU

HepaBenctBa (20 u)

YUucnoBble HEPABEHCTBA U UX
CBOMCTBA.

HepaBenctBo ¢ oaHoit
MePEMEHHOM. PaBHOCHIIB-
HOCTB HEPABEHCTB.
JIuHeiliHple HEpaBEHCTBA C
OJTHOM IIEPEMEHHOM.

KBa,Z[paTHBIe HCPaBCHCTBA.

DopMyIHPOBATH CBOMCTBA
YUCJIOBBIX HEPABEHCTB, WJI-
JIOCTPUPOBATH UX HA
KOOPJAUHATHOU MPSIMOIA,
A0KA3bIBATH ANITeOpanyecKy;
NMPUMEHATH CBOMCTBA
HEPABEHCTB MPH PEIICHUU
3a1ad4.

IHonumare cyniHoCcTH
AITOPUTMHUYECKUX MPEIITHU-
CaHMIl U yMEHUE JECHCTBOBATH
B COOTBETCTBHUU C
IIPEIIOKEHHBIM aJITOPUTMOM.
HUcnouab3oBarb
MaTeMaTHYECKUE CPECTBA Ha-
TIISATHOCTH TpaduKu s

Cucremsl JTUHENHbIX | Paco3HaBaTh JIMHEHHBIE U | HHTEPIPETALMH, ApTy-
HEPABEHCTB C OJIHOH | KBaJpaTHbIE HEPABEHCTBA. MEHTALUH.
IIEPEMEHHOMN Pemate nuHElHHbIE

HEPABEHCTBA, CUCTEMBI

JIMHEWHBIX HEPABEHCTB.

Pemarhb xBagpaTHbIe

HEPaBEHCTBA HAa OCHOBE I'pa-

(budecKkux MpeacTaBIeHUN

3aBucUMOCTH MeKAYy BeJudyuHamu (/5 u)

3aBUCUMOCTb MEX]Y CocraBiasaTb dbopMynbl, | YMeHnune BHJIETH
BEJIMYNHAMU. BBIP@XKAIOUIME 3aBUCHMOCTH | MATEMaTUYECKYI0 3aJady B
[IpencraBnenue MEXy BEJIMYUHAMH, | KOHTEKCTE poOIeMHOI
3aBHCUMOCTEH MKy BEIH- | BBIYHCIAATH 10 (OopMyIaM. CUTyallul B JpYyrux JOuc-
yuHaMM B Buae @opmyn. | PacnmosHaBars mnpsMyr0 U | UMIUIMHAX, B OKpYXarouleu
Beruucnienus no popmynaM. | oOpaTHyl0 HpPONOPLHUOHAB- | HKHU3HH.

[Ipsmast nponoprmoHaIbHAs
3aBUCHUMOCTb: 3a/1aHue
dbopmymnoit, kodhdumeHT

HBIC 3aBUCUMOCTH.

YmMmenne BBIABHUI'aTh THITIOTC3bI
IIpH PCIICHUN y‘{C6HBIX 3aaa4,




MPOIOPLHUOHAIBHOCTH;
ceonctBa. IIpumepsl mpsiMo
MIPOIMOPLIHOHAIIBHBIX
3aBUCUMOCTEHN.

O6parnas
IIPOINOPLIMOHAJIbHAS 3aBUCH-
MOCTb: 3a/1aHue GopMyIIoii,
KO3 pHuIreHT 00paTHOM
MIPOIOPLIMOHAIBHOCTH;
cBoiicTBa. [Ipumepsrl oOpart-
HBIX IPONOPIUOHATIBHBIX
3aBUCUMOCTEHN.

Pemenue 3amgau Ha MpsAMyro
IIPOINOPLIMOHAIBHOCTD "
o0OpaTHyO poTop-
LIMOHAJIbHYIO 3aBUCUMOCTH

Pemiath TEKCTOBBIE 3agadu
Ha MPAMYI0 U 00paTHYIO TIpo-
MOPIIMOHATILHBIE  3aBUCUMO-
ctd (B TOM YHCIIE C KOHTEK-
CTOM M3 CMEXHBIX JHCIIUII-
JIMH, U3 peaJIbHOM JKU3HH)

MMOHUMAaTh HEOOXOAUMOCTh UX
MIPOBEPKHU.

Ymenue MIPUMEHSTh
WHJIYKTUBHBIC U JI€TYKTUBHBIC
CHOCOOBI pacCyXIeHUil, BH-
JIeTh pa3JInuHbIE CTpaTeruu
pelieHus 3a1ay;

Yucnosbie pynkuuu (35

4)

[Tonstue ¢pynkuu. O6macTb
OTIpEJIeJICHUs] U MHOYKECTBO
3HayeHudl QyHkuuu. Cro-
coObl  3amaHus  (QYHKIHH.
I'paduk dpyukiuu. CBoiicTBa
byHKIMK, WX OTOOpa)KeHUe
Ha rpaduke: Bo3pacTaHUE U
yObIBaHWe (QYHKUIWHU, HYIH
¢byHK1IMY, COXpaHEHHE
3HaKa. YTeHne 1 oCTpoeHue
rpadukoB QyHKIHH.
[Ipumepsl rpaduKoB
3aBUCHUMOCTEH,  OTpaxaro-
[IUX pealbHbIC TPOIIECCHI.
@OyHKIMK,  ONKCHIBAIOIIUE
npsIMyl0 1 0OpaTHYIO TIpo-
MOPIMOHAJIBHBIE 3aBHCHUMO-
CTH, UX TpaQUKH.

JIuneitnast pyHkiys, ee
rpaduk 1 CBOMCTBA.
KBagpatuunas QyHKIus, ee
rpaduk 1 CBOMCTBA.

CreneHHble  QYHKUMU C
HATYpaJbHBIMH  ITOKa3aTe-
asMu 2 U 3, uX rpaQuku u
CBOMCTBA. I'pacpuxn
byHKIUH

y=Ax y=7% y=lhl

y

Boruucasars 3Ha4YeHUs
¢yHKIMHI, 3amaHHBIX  (op-
MyJnamu (TIpyu HEOOXOAUMOCTH
HCIO0/Ib30BaTh
KaJbKYJIATOP); COCTaBJSATH
TaOIUIIBI 3HAUCHUH (DYHKITHIA.
CtpouTh 110 TOUKaM rpaduku
GyHKIMIA. OnuceiBaTh
CBOMCTBa (DYHKIIMM HA OCHOBE
ee TpapuIecKoro IMpeacTaB-
JICHUS.

MopaeanpoBaTrbe  peasbHbIC
3aBUCUMOCTH (GopMyJlIaMu U

rpagukamu. Yurarb
rpaduku peanbHbIX
3aBUCHUMOCTEH.
HUcnonb3oBars
(GYHKIIMOHATIBHYIO

CUMBOJIMKY JJisl 3allUCH pa3-
HOOOpa3HbIX (haKTOB, CBSI3aH-
HBIX C paccMaTpUBaE€MbIMU
GbyHKIMSIMEU, oborarasi OIbIT

BBIIOJTHECHUS 3HAaKOBO-
CUMBOJIMYECKUX  JICHCTBHIA.
Crpourtnb pedeBble
KOHCTPYKIIMA C HCIOJIb30-
BaHMEM (G YHKITMOHATTEHOM
TEPMHUHOJIOTHH.

Hcnoab3oBaTh

KOMITHIOTEPHBIE  TMPOTPAMMBI
JUTSL  TIOCTPOCHHSI TpauKOB
GyHKIMMA, 11 MCCIeT0BaHUS
MOJIOKEHUS HA KOOPIMHATHOM

YMeHHe caMOCTOSTEIBHO
CTaBUTH IIEITH, BBIOUPATH U
CO3/1aBaTh aJrOPUTMBI JIJIs
pereHus yaeOHbIX
MaTeMaTUYECKUX Mpodem.
Ymenue BHUJIETh
MaTeMaTUYECKyI0 3agady B
KOHTEKCTE poOJIEeMHOM
CUTyallld B JpYyrux Juc-
UUIUIMHAX, B OKpYXKarolleu
KU3HU.

CaMocToAITeJIbHO CTaBUTh
1[eNU, BEIOUpaTh U CO37aBaTh
QITOPUTMBI JUISI PEIICHUS
y4eOHBIX MaTeMaTHYECKUX
pooJIeM.

Il1anupoBars u
OCYIIECTBIISTH JCATCILHOCTb,
HaMpPaBIEHHYIO Ha PelIeHUE
3a/1a4 UCCIEeI0BATEIbCKOTO
XapakTtepa.




IJIOCKOCTH TpadukoB GyHK-
OUii B 3aBUCUMOCTH OT
3HAYCHUH  KOI(PPHUIIUECHTOB,
BXOJISAIINX B (hOpMyITy.
Pacno3znaBarhb BUIbBI
u3ydaembix pynakmuii. [loka-
3bIBATh CXEMAaTUYECKU
MOJIOKEHUE Ha KO-
OpPIMHATHOM TIOCKOCTHU
rpaduKOB U3y4aeMbIX
GbyHKIMI B 3aBUCUMOCTH OT
3Ha4eHUH K03((HUIIUEHTOB,
BXOJIALINX B (DOPMYIIBIL.
Ctpoutsb rpaduxu
U3y4aeMbIX (DYHKIIUI;
ONMHUCHIBATH NX

CBOMCTBA

Yucnosblie nociae10BaTebHOCTH. ApudMeTHYecKkasi U reoMeTpuiecKas

nporpeccun (/5u)

[TonsiTnie yncnoBoM
[I0CJIEI0BATEIBHOCTH. 3aja-
HUE 10CJIEI0BATEIbHOCTH
PEKyppeHTHON OpMYIIOi 1
dbopMyIoii N-To usIeHa.

Apudmernaeckas u
reoMeTpUuYecKas porpec-
cun. @opMyiIbl N-ro wieHa
apudmeTnyeckoit u
r€OMETPUYECKOH TPO-
rpeccuii, CyMMbI IEPBBIX 1T
yieHoB. M3o0paxenue
YJIEHOB apu(hMETUIECKO U
r€OMETPUYECKON Iporpec-
CUH TOYKaMU KOOPAUHATHOU
IJIOCKOCTH. JINHENHBIN 1
SKCIMOHEHIIMAJIbHBIN POCT.
Cno’xHble MPOLIEHTHI

I[IpumeHsATH UHJICKCHBIC
0003Ha4YeHMsI, CTPOUTH peue-
BbIC BBICKa3bIBaHUS C
HCII0JIb30BaHUEM
TEPMHUHOJIOTHH, CBS3aHHOU C
MOHSTUEM IOCJIEI0BATEIbHO-
CTH.

BoruuncasaTs
MocIe0BaTeIbHOCTEH,
3aJaHHBIX  (OPMYJIOH T-TO
YIeHa WIM PEKypPPEeHTHOU
bopmyIIoii.

YcranaBauBarhb
3aKOHOMEPHOCTh B TOCTpOE-
HUM  TIOCIEN0BATEIbHOCTH,
€ClIi  U3BECTHbl  IEpBbIE
HECKOJIBKO €€ YJICHOB.
N300paxath  4ieHBl  TIO-
CJIEIOBATEJIbHOCTH  TOYKaMH
Ha KOOPJIMHATHOM IIIOCKOCTH.

YJICHBI

Pacno3HaBarhb
apu(hMeTUIECKYIO "
F€OMETPUYECKYIO ITPOTPECCUH
IpU  pa3HbIX criocobax
3aJlaHus.

BoiBOAUTH Ha OCHOBE

JI0Ka3aTeNbHbBIX PACCYKAECHUN
dbopmynel  o0mero - ujeHa
apudMeTHIecKoi U
T€OMETPUUYECKON MPOTPECCHI,
CyMMBbl TIEPBBIX JI YJIEHOB

IHonumare cyuHocTH
ANTOPUTMHUYECKUX MPEITH-
CaHHUU U yMEHUE JECHCTBOBATH
B COOTBETCTBHUH C
MPEI0KEHHBIM aJITOPUTMOM.
Bugerb MareMaTHYECKYIO
3a/1a4y B KOHTEKCTE
npo0JIEMHOH cUTyaluy B
JPYrUX JTUCLUIUIMHAX, B
OKpY>KarOIEH )KU3HHU.




apupMeTHYeCKOl U  T€Oo-
METPUYECKON  MPOTpecCuil;
peliaTh 3aauu c
UCTIOJIb30BaHUEM THX
dbopmy.

PaccmaTpuBaTh ipuMepsl 13
pEaIbHOM  JKU3HH,  WILIIO-
CTPUPYIOIINE HM3MEHEHUE B

apupMeTHUIECKOU
IpOTpeccuu, B TeOMEeTpude-
CKOM MPOTrPECCUU;
U300paxaTh COOTBETCTBYIO-
nue 3aBHCHUMOCTHU
rpadu4ecKu.

PemaTp 3a1auu Ha CIIOKHBIE
IPOLEHTb, B TOM YHUCIE
3a71auu u3 peanbHOI
IIPAKTHKHU (c HCIIOJIb-
30BaHUEM KaJbKYJISATOPA)

OnucarejbHasi CTATHCTHKA

(10 u)

[IpencraBnenue qaHHBIX
B BUJIC TAOJIHII, AUArpamMM,
rpadukoB. CiydaitHast
n3MeH4nBOCTh. CTa-
TUCTHUYECKHE

XapaKTEPUCTHKH HAbopa
TAHHBIX: CpeHee apud-
METHYECKOE, ME/IaHa,
HauOOJIbIIIee U HAMMCHBIIIEE
3Ha4YeHus1, pasmax. [Ipen-
CTaBJIEHHE O BHIOOPOYHOM
UCCIICIOBAaHUH

N3BaekaTh nHPOPMAIUIO U3
TabMIl M JuarpamMm, BbI-
MOJHATh  BBIYHCICHUS  TIO
TaOJIMYHBIM JTAaHHBIM.
OmnpeneasaTs 10 JuarpaMmam
HauOOJbIIMEe ¥ HAaWMEHBIIIHE
JAaHHBIC, CPaBHUBATH
BEJIMYMHBI.

IpencraBiasaTh
uH(pOopMaInio B BUIE TaOIUII,
CTOJNOYAaTBIX U  KPYIOBBIX
quarpaMMm, B TOM YHCIE C
MOMOIIBI0  KOMIBIOTEPHBIX
MPOTPaMM.

IIpuBoauTs IIPUMEPBHI
YHCIOBBIX JIaHHBIX  (IIEHA,
pocT, BpeMsi Ha JOpOTY U T.
I.), HaXoAUThb CpeaHee
apupMeTnIecKoe, pa3mMax 4u-
CJIOBBIX HAaOOPOB.
Hpusoaurs
coJIepKaTeNbHbIE IPUMEPHI
WCIIOJTb30BAHUS CPETHUX IS
OMHCAaHUS JaHHBIX (YPOBEHB
BOJIBI B BOJIOEME, CITOPTHB-
HBIE TTOKA3aTeNH,
oTpejieIIeHUe TPaHUI]
KITMMATHYECKHUX 30H)

IMonuMaTh M HCIOJIL30BATEH
MaTeMaTHYECKUE CPECTBA
HATJISITHOCTH (IMarpaMMBl,
TaOJIMIIBI, CXEMBI) TS
WLTIOCTPAIIHH,
UHTEPIPETALINH, apry-
MEHTALIH.

Buaers MaTeMaTHUECKYHO
3a/1a9y B KOHTCKCTE
poOJIEMHOI CUTYyalllH B
JIPYTHUX JUCIUTIINHAX, B
OKpY’KaroIen KU3HU.

Cay4aiinble cOOBITHSI U BEPOSATHOCTD (15 u)




[TonsiTHE O CITy9aifHOM OTIBITE U CITyYaliHOM COOBITHH.
Yacrora ciny4aitHoro coobitus. CTaTUCTHYECKUN TTOAXO0 K
MOHSATUIO BEPOATHOCTU. BEpOSITHOCTH POTUBOMIOI0KHBIX
coObITHiA. JlOCTOBEpHBIC K HEBO3MOXKHEIE COOBITHS.
PaBHOBO3MOXKHOCTH cOOBITHH. Kitaccuyeckoe onpesenenue

BEpPOSITHOCTH

HpOBOIlI/ITb CJ'Iy‘lﬁfIHBIG OKCIICPUMCHTBI, B TOM YHCIE C
IMOMOIIBKO KOMIIBIOTCPHOI'0O MOACIIMPOBAHUSA, HHTCPIIPETHUPO-
BaTh UX PE3YyJIbTaThbI. BoruncasarTs qacToTy CHy‘I&ﬁHOFO COOBI-
THUA; OUCHUBATH BCPOATHOCTDb C ITIOMOIIBIO YaCTOTHI, ITOJTY4YCH-

HOH OITBITHBIM IIyTEM.

Pemath 3a1a4n Ha HAXOXKJICHUE BEPOSTHOCTEH COOBITUH.
IIpuBoauTH TpUMEpHl CIy4YailHBIX COOBITHUH, B YaCTHOCTHU
JIOCTOBEPHBIX M HEBO3MOXKHBIX COOBITU, MaJIOBEPOSITHBIX CO-

OBITHIA.

IIpuBoAUTHL NPUMEPHI PAaBHOBEPOSITHBIX COOBITHI

Bugers MaremMaTH4YECKYIO
3a/1a4y B KOHTEKCTE
npo0JIEMHOI cUTyalllH B
JpYrux QJUCUUIUIMHAX, B
OKpY’KaroIen KU3HU.
YmMmenue BBIABUT'aTh TUIIOTE3bI
U pelieHnH y4eOHBIX 3a/1ad,
IIOHUMATh HCO6XOI[I/IMOCTB nux
POBEPKHU.

JJ1eMeHThl KOMOMHATOPHKH

(10 )

Pemenue
KOMOWHATOPHBIX 3a7a4
nepebopoM BapuaHTOB.
KomOunaTopHoe mpaBuiio
yMmHOeHus. [lepectaHOBKH
u akropuan

BeimosnaTs 1mepebop Bcex
BO3MOXXHBIX BAapUAHTOB JUIS
nepecyera  OOBEKTOB  WIIU
KOMOHMHAaIH.

IIpumeHsATH MIPaBUIIO
KOMOMHATOPHOTO YMHOKCHHSI
JUIL  peIIeHHUsT 3a7a4  Ha
HaXO0XKJICHUE YHClIa 00HEKTOB
WM KOMOWHAIWK (TMaroHaau
MHOTOYTOJIbHUKA,  PYKOIIO-
JKaTHs, YUCJIO KOJOB, IIH(}-
POB, MapoOieH U T. 1. ).
Pacno3naBarh, 3amaun  Ha
oTpesielieHre Yrciia TiepecTa-

HOBOK u BBITIOTHSTh
COOTBETCTBYIOIIIHE
BBIUMCIICHHUS.

Pematn 3a7a4u Ha

BBIUUCIIEHHE BEPOSTHOCTU C
pUMEHEHHEM KOM-
OMHATOPHKHU

ITonumars W HMCHOJIB30BATh

MaTeMaTU4YeCKue cpeacTBa
HaIJSIIHOCTH  CXEMBbl  JJIs
WIIIOCTPALUH,
UHTEpIpeTaluu

MHo:kecTBa. DjieMeHTbI JIoTUKH (5 u)

MHOXECTBO, DJIIEMECHT
MHOXEeCTBa. 3aJaHue MHO-
YKECTB TIEPEUUCICHUEM
3JIEMEHTOB, XapaKTepH-
CTUYECKHM CBOMCTBOM.
CrangapTHbie 0003HAYCHHS
YHCIIOBBIX MHOKECTB.
[Iycroe MHOXKECTBO U €0
o6o3nauenue. [TlogmHaoxe-
ctB0. O0OBEIUHEHUE U

IIpuBoauTn IIPUMEPBHI
KOHEUHBIX M OECKOHEYHBIX
MHOJKECTB. Haxonuts
00BbeIMHEHNE U TepeceyeHHe
MHOXkecTB. [IpuBoauThL npu-

Mepbl HECJIOKHBIX
KJ1accu(puKarui.
Hcnonb3oBaTh TEOPETUKO-

MHOXCCTBCHHYIO CHMBOJIMKY
U A3bIK ITPU PCHIICHUU 3a1a4 B

IMonuMaTh ¥ UCIOJIB30BATH
MaTeMaTUYeCKue CpeacTBa
HaTJISITHOCTH (JIMarpaMMBl,
TaOJIMIIBI, CXEMBI) JIS
WJUTIOCTPAITUH,
WHTEpIpETaIH, apry-
MEHTAINH.




IepeceYeHue MHOKECTB,
Pa3HOCTbh MHOXECTB.

NnmrocTtpanus
OTHOILIEHUI MEXKY MHO-
YKECTBAMH C ITOMOIIbIO
nuarpaMm Ditiepa —
Benna.

IlonsTus o
PaBHOCUJIBHOCTH, CJI€I0Ba-
HUH, YIIOTpeOIeHne
JIOTUYECKUX CBSI30K €CIIU
TO, 8 MOM U MOALKO
mom cayuae. Jlornueckue
CBS3KM U, UIU

XO0Jle HW3YYECHHsS Pa3IUYHBIX
pa3esoB Kypca.
NinocTpupoBarthb
MaTeMaTUYECKUE MOHATHS U
VTBEPXKACHHUS  MPUMEpPaMHu.
Hcnoans3oBarh Ipumepsl U
KOHTPIIPUMEPBI B apryMeH-
TalUu.

KoncrpyupoBarsb
MaTeMaTUYECKUE IpeasIokKe-
HUS C TIOMOIIIBIO CBSI30K eciiu
Mo, 6 mom U MoabKO MOM
clydae, IJOTUYECKUX CBSA30K
u, uau

Pe3eps -20u

Marematuka 7-9 kJjiaccol
Pasnen « I'eomerpus»

Ipsimble u yrasl (20y)

I'eomerpuueckue Gurypsl.
Touka, npsiMasi, JIOCKOCTb.
OTtpe3ok, ayu. Yromn. [Ipamoi
yTOJl, OCTPBIN M TYIOH yTIJIbl,
Pa3BEPHYTHIN YIOJl.
BeprukanbHble 1 CMEXHBIE
yribl. buccektpuca yria u ee
cBoiicTBo. CBOMCTBA YIJIOB C
napajuleIbHBIMU U
NEepPIeHAUKYIIPHBIMU
cTopoHamu. B3zanmHoe
pacrojoKEeHUe NPsMbIX Ha
IJIOCKOCTH: TapajiebHble U

TEOPEMBI, BBIpaXKarOLIHe
CBOMCTBA BEPTUKAIBHBIX U
CMEXKHBIX YIJIOB, CBOMCTBA U
MIPU3HAKU NapauIeIbHbIX
IPSIMBIX, O €AMHCTBEHHOCTH IIEp-
MIEHIUKYJISIpa K IPsIMOH,
CBOMCTBE NEPIECHIUKYIISIPA U
HaAKJIOHHOM, CBOMCTBAX
OMCCEKTPHUCHI yTIIa U
CepEMHHOrO MEPIEeHIUKYIIIpa K
OTpE3KY.

Pematsb 3a1aum Ha mocTpoeHue,

@opmMyJMPOBATH U 10KA3BIBATH

YMerb HAXOIUTH B
pa3IMYHBIX UCTOYHHKAX
UH(OPMALHIO,
HEOOXOUMYIO IS
peleHus MaTeMaTu-
YyecKux npoosuem, u
IPEJICTaBIISATh €€ B
MOHATHOM opMme,
MIOHUMATh U
UCIOJIb30BaTh
MaTeMaTU4ecKue
CpeZCTBa HAIJIATHOCTH
(ueptexn) st

nepeceKaroIuecs npsmble. JI0Ka3aTeIbCTBO U BBIYMCICHHUS. WILTIOCTPAIIHH,
[lepnennukynsapHsle IpsMble. | BoiaensaTes B yciioBUM 3aa4u UHTEPIIPETALUU.
Teopembl 0 mapaIeIbHOCTU U | YCIIOBHE U 3aKIIOUEHHE.
MEPIIECHUKYIISIPHOCTH TIPsi- Omnmpasch Ha yclIoBHE 3a/1a4H,
MbIX. [leprienankymnsp u MIPOBOJIUTH HEOOXOAUMBIE
HAKJIOHHAS K MPSIMOH. J0Ka3aTeIbHbIE PACCYKICHNUS.
Cepenunnsblii neprnenaukynsap | CornocTaBisaTh MOTyYEHHBIH
K OTPE3KY. pe3yNbTaT C YCIOBHEM 3aJauH.
CBoiicTBa OMCCEKTPUCHI yTiia
U CePEeANHHOTO
MEPIIEHANKYIIpa K OTPE3KY.
Tpeyroabuuku (65u.)

TpeyroapHHUKH. @®opMyIMPOBATHL ONpEACICHUSA | YMeHHUe BBIJIBUTATh
[IpsiMOyTOiBbHBIE, OCTPOYTOJb- | MPSIMOYTOJIBHOTO,  OCTPOYTOJIb- | TUIIOTE3bI IIPH PELICHUN
HbIE U TYIOYTOJIbHbIE HOT'0, TYNOYTIOJbHOTO, paBHOOE- | y4eOHBIX 3ajad,
TpeyroibHUKHU. BricoTa, PEHHOTO, PaBHOCTOPOHHETO




MeauaHa, OMCCEKTpHcCa,
CpeAHss TUHUA TPEYroJbHHKA.
PaBHoGenpennbie u
PaBHOCTOPOHHUE Tpe-
yrOJIbHUKH; CBOWCTBA U MPHU-
3HAaKH PaBHOOEPEHHOTO
TPEYroJbHUKA.

IIpu3naku paBeHcTBa
TpeyrojabHuKoB. [Ipu3naku pa-
BEHCTBA MPSIMOYTOJIBHBIX Tpe-
yroyibHUKOB. HepaBeHCTBO
TpeyroyibHUKa. COOTHOIIEHUS
MEX1y CTOPOHAMU U YIIIaMu
TpeyronbHuka. CymMMa yrioB
TpeyrojbHuKa. BHenHue yrisl
TPEYIoJIbHUKA, TEOPEMA O
BHEIIHEM YTJIE TPEYTrOJIbHHKA.
Teopema ®aneca. [lonodue
TPEYroJILHUKOB; KO3 HUITHEHT
nogo6us. [Ipu3Haku momoous
TPEYrOJIbHUKOB.

Teopema [Iudaropa.
Cunyc, KOCUHYC, TAHTEHC, KO-
TaHT'€HC OCTPOTO YIiia MPsSIMO-
YTOJIBHOT'O TPEYTOJIbHUKA U
yraoB ot 0 1o 180°; npusene-
HHUE K OCTpOMY yriy. Pemenue
MPSIMOYTOJIBHBIX
TpeyrojabHUKOB. OCHOBHOE
TPUTOHOMETPHUECKOE
TOXAeCTBO. DOpPMYIIBI,
CBSI3bIBAIOILIUE CUHYC,
KOCUHYC, TAHT€HC, KOTAaHT'€HC
OJIHOTO U TOTO K€ yIJIa.
Pemrenne TpeyroibHUKOB: TEO-
pemMa KOCHHYCOB U T€OpeMa
CHUHYCOB.
3aMeyvarenbHble TOUKU
TpEeYrojbHUKA: TOUKH Iepece-
YEHUs1 CEPEIUHHBIX MEPIEH M-
KYJISIpOB, OMCCEKTpPUC, MEINaH,
BBICOT U UX IPOIOJIKEHUI

TPEYTrOJIbHUKOB,; BBICOTEI,
MeMaHbl, OMCCEKTPUCHI, CpeTHEN
JIMHUA TPEYrOJbHUKA;

pacno3HaBaTh U M300PaxKaTh UX
Ha 4epTekax U pUCYHKAX.
®opMyJIMpOBaTh  OIpENEICHHE
PaBHBIX TPEYroJbHUKOB. DopMy-
JINPOBATH u JA0Ka3bIBATH
TEOpPEMBI O IIPU3HAKAX PAaBEHCTBA
TPEYrOJIbHUKOB.

OO0BSCHATH U MWJUIKOCTPUPOBATH
HEPABEHCTBO TPEYTOJIbHUKA.
®opmMyIMPOBATh U J0KA3bIBATH
TEOpEMBl O  CBOWCTBax H
IIPU3HAKaX paBHOOEPEHHOTO
TPEYroJIbHUKA,  COOTHOLIECHUSX
MEXy CTOPOHAMH U YIJIamMH Tpe-
yroJIbHUKAa, CyMME YIJIOB Tpe-
yroJIbHUKa,  BHEIIHEM  yIJje
TPEYroJIbHUKA, O CPEIHEU JTUHUHU
TPEYroJbHUKA.

®opmMyIMPOBATH ONPEICICHUE
NOJOOHBIX TPEYTOIBHUKOB.
®opmMyIMPOBATh U JOKA3bIBATH
TEOpEMbl O MpU3HAKaX MOA00us
TPEYroJIbHUKOB, Teopemy Daneca.
®opMyJIMpPOBATH ONPECIECHUS U
WIJIIOCTPUPOBATH HNOHATUSA
CHUHYyCa, KOCHUHYyCa, TaHIeHca W
KOTaHI'€HCa OCTPOro yria MmpsiMo-
YTOJIBHOTO TPEYroJbHUKA.
BoiBoauTh (OpMYIBI, BBIpaxkaro-
e byHKIIUN yria
MPSIMOYTOJIBHOTO ~ TPEYrOoJbHUKA
yepes ero CTopoHbl. @opmyJimpo-
BaTb U J0Ka3bIBATb TEOPEMY
[Tucaropa.

®opmMyIMpPOBaTh  OIpEAEICHUS
CUHYCa, KOCHHYyCA, TaHT€HCa, KO-
TaHreHca yriaos ot 0 1o 180°.
BoiBoauTh pOpMyIIBI, BEIPAXKAIO-
e Gpynkuuu yrios ot 0 go 180°
yepe3 PYHKIMH OCTPBIX YIJIOB.
DopMyMPOBATH U Pa3bCHATH
OCHOBHOE TPHUTOHOMETPHUYECKOE
ToXxaecTBO. [0 3HaueHusIM OAHOM
TPUTOHOMETPUYECKON  (DYHKITUH
yrila BBIYUCJAATH 3HAUYCHUS JIPY-
TUX TPUTOHOMETPHUIECKUX
(byHKLUH 3TOrO yria.
®opmMyMpPOBaTh U 10KA3LIBATH
TEOPEMBI CUHYCOB U KOCUHYCOB.

MOHUMATh Heo0xo0-
JUMOCTB UX MTPOBEPKHU.
Ymenue MPUMEHSTh
WHIYKTUBHBIC u
JENYKTUBHBIE CIIOCOOBI
pacCyXIeHH, BHJIETh
pa3jMyHble  CTpaTeruu
perieHus 3aiay.
Ymenune
CaMOCTOSITEIILHO
CTaBUTb LIEJIU, BHIOUPATh
U CO3/71aBaTh aIrOPUTMBI
JUIS pelieHusl y4eOHbIX
MaTEeMaTHYeCKUX MPOo-
JeM.

YMeHnue rianupoBatb U

OCYIIIECTBIISATh
JeSTeTbHOCTbD, Ha-
NPaBJICHHYIO Ha pelie-
HUE 3a1a4y
HCCIIEI0BATEIBCKOTO
Xapakrtepa.




®opMyJIMpPOBATH U JOKA3bIBATH
TEOpPEMBbl O TOUKaX MEpPEeCeUCHUs
CEPEeIUHHBIX MEPHEeHAUKYISIPOB,
OMCCEKTpPUC, MEIHaH, BBICOT WU
UX TPOJIOTIKEHUMN.

HccaenoBars  cBOiiCTBA  Tpe-
YrOJIbHUKA C TTIOMOIIbIO KOMIIBIO-
TEPHBIX MPOTPAMM.

Pematsb 3a7aun Ha MOCTpOEHUE,
JTIOKa3aTeJIbCTBO U BHIYMCIICHHUS.
BbiaensiTh B yCoBUM 33/1a4u
YCJIOBHE U 3aKJIIOUCHHE.
MopenupoBaTthb ycioBUE 33a1a4u
C IOMOIIBIO YepTexa HIIH
PHUCYHKa, IPOBOIUTH
JIOTIOJIHUTEIIbHBIE TIOCTPOCHUS B
xoje pemenus. Onupasch Ha
JIAaHHBIE YCIIOBUS 3a/1a4u, MPOBO-
IUTh HEOOXOIUMBIE
paccyxaeHus.
HNuTepnperupoBaTh MojayyeH-
HBII Pe3yNabTaT U COMOCTABIIATh
€ro C yCIIOBUEM 3a/1auu

Yer1oipéxyroabuuku (20u)

YeTbIpexyroibHUK.
[TapannenorpamMm, Teopemsl O
CBOMCTBAaX CTOPOH, YIJIOB H
JIMaroHajen napajuieiorpamma
U €r0 MpU3HAKH.

[IpsmMoyronsHUK, TEOpeMa o
paBEHCTBE JyaroHajien
MIPSIMOYTOJILHUKA.

PomO, Teopema o cBoiicTBe
JTUaroHaJIeH.
Ksagpar.

Tpanenus, cpeaHsst TMHUSA
Tpaneluy; paBHoOepeHHas
Tpanenus

®opMyJIMpPOBATH  OIPEICICHUS
napajuieJorpaMMa, IMpsSMOYIOJib-
HUKa, KBajaparta, pomba, Tpare-
UM, PAaBHOOEIPEHHON M TPSIMO-
YIOJIBHON Tpameuuu, CcpeaHei
JUHUW Tparelnuu; pacno3HaBaTh
U M300paxKaTh UX Ha YepTekKax U
pPUCYHKaX.

®opMyJIMPOBATH U IOKA3BIBATH
TEOPEMBI O CBOMCTBAaX U
MpHU3HAKax Mapajenorpamma,
MPSIMOYTOJIbHUKA, KBApaTa,
poMba, Tpanemnuy.

HccaenoBarb CBONCTBA YETHI-
PEXYTOJIBHUKOB C TIOMOIIBIO
KOMITBIOTEPHBIX IMPOTPAMM.
Pemath 3amaun Ha MOCTpOEHUE,
JIOKA3aTeIbCTBO M BBIYMCIICHUS.
MopaenupoBarh ycjaoBHE 3a1auu
C TOMOIIBI0  uepTeka WU
pPUCYHKa, MPOBOAUTH JOTOJHU-
TeJbHbIE TIOCTPOEHUSI B XOJIE pe-
[ICHHUS.

Boiaeasith Ha qepTexKe
KOHpUrypanuu,  HEoO0XOAUMBIE
JUIs  TIPOBEJCHUST OOOCHOBAHHI
JIOTUYECKHX IaroB PeHICHHUS.

YMeHHe  BBIIBUTaTh
THIIOTE3bI PU PEIICHUH
y4eOHBIX 3aja4,
IIOHUMATh HE00X0-
JTUMOCTh MX ITPOBEPKHU.
Ymenue IIPUMEHSATH
WHIYKTUBHbBIE u
NEAYKTUBHBIE CIIOCOOBI
paccyXJIeHHid, BUICTbH
pa3jMYHbIC  CTPATETHH
pelieHus 3a1ad.
YMmeHue
CaMOCTOSTEIILHO
CTaBUTH IIEJIH, BRIOMPATH
U CO3/1aBaTh aITOPUTMBI
JUIS pelieHusl y4eOHbIX
MaTeMaTHYeCKUX Mpoo-
JIEM.

‘YMeHHe TUTaHUPOBAThH U

OCYUIECTBJIATh
JESTENBHOCTD, Ha-
MIPaBJICHHYI0 Ha pele-
HUE 3a1a4
HCCIIEN0BATENBCKOTO
Xapakrepa.




HNuTepnpernpoBars  IOJydYeH-
HBI pe3yibTaT U COIOCTaBIATh
€ro C YCIIOBUEM 3aJauu

MHuoroyrojabHuku (10y)

MHoroyroisHUK.  Beimykibie
MHOT'OYTOJIbHUKH. IIpa-
BWIBHBIE  MHOI'OYTOJIbHUKH.
Teopema 0 cymMme YIrjiOB BbI-
ITYKJIOTO MHOT'OYTOJIbHHUKA.
Teopema 0 CcymMMe€ BHEUIHUX
yIJI0B BBIITYKJIOTO
MHOT'OYI'OJIbHUKA

Pacno3naBaTh MHOTOYTOJILHUKH,
(¢hopmyMpoBaTh onpeeieHue u
NPUBOAUTH IPUMEPBI
MHOFOerJIBHI/IKOB.
®opmMyJMpPOBaTh U 10KA3bIBATH
TeOpeMy O CyMMe  YIJIOB
BBIITYKJIOTO MHOTOYTOJIbHHKA.
HccnenoBaTrh CBONMCTBA MHOTIO-
YTOJBHUKOB C TTOMOIIIbIO KOMITBIO-
TEPHBIX IIPOTPAMM.

Pematp 3amaun Ha JOKa3aTellb-
CTBO U BBIYHCJICHUS.
MopaenupoBath ycjaoBHE 3aJauu
C TIOMOIIBIO  4YepTeka WM
PUCYHKA, NPOBOAUTDH JOTOJIHU-
TEJbHBIC MOCTPOCHUS B XOJE pe-
[IEHH.

HNurepnpernpoBarh
MOJIyYEHHBI Pe3yNbTaT U COMOoC-

YMmeHue BBIJIBUTaTh
TUIOTE3bI PU PEIICHUH
y4eOHBIX 3aja4,
MMOHUMATh HEeo0Xo-
JMMOCTB UX ITPOBEPKHU.
Ymenue IIPUMEHSATH
WHIYKTUBHbBIE u
JCTYKTUBHBIE CIIOCOOBI
paccyXJIeHuid, BUICTbH
pa3jM4YHbIE  CTpaTErHH
pelieHus 3a1ad.
Ymenue
CaMOCTOSITETTLHO
CTaBUTH IIEJIH, BRIOMPATH
U CO3/1aBaTh AJITOPUTMBI
JUI pelIeHUs] Y4eOHbIX
MaTeMaTHYeCKUX Mpoo-
JIeM.

YMeHuUe MIaHuPOBaTh U

TaBIIATH €T0 C YCIOBUEM 3a]1a4u OCYLIECTBJIATh
NEeSATENbHOCTb, Ha-
IIPaBJICHHYI0 Ha pele-
HUE 3a/1a4
HCCIIEN0BATENBCKOTO
Xapakrepa.
OxpyHOCTb M KpYT (20u)
OxpyxHocTb 1 Kpyr. LleHTp, ®opmy/IMpPOBAThH ONPEICICHUS | YMeHue BBIJIBUTATh
panuyc, nuamerp. [yra, MOHATUH, CBA3AHHBIX C OKPYXKHO- | TMIIOTE3bI IIPU PELICHUU
xopaa. CexTop, CErMeHT. CTBIO, LICHTPAJIbHOIO U yueOHBIX 3azad,
[leHTpanbHBIi, BOMCAaHHBINA BIIMCAHHOTO YIJIOB, CEKYILEH U [IOHUMATh Heo0xo0-
yroJ1, BEJIMYNHA BIIMCAHHOTO KacaTeJIbHOM K OKPY)KHOCTH, yI- | AUMOCTb UX IIPOBEPKHU.
yria. BzaumHoe pacriosno- JIOB, CBSI3AHHBIX C OKPYXKHOCTBIO. | YMeHHe [IPUMEHSATH
YKEHUE IIPSMOM U OKPYKHOCTH, | POPMY/IMPOBATh U 10Ka3bIBATh | NHIAYKTHUBHBIC u
JIBYX OKPYKHOCTEH. TEOpeMbl O BIIMCAHHBIX YIJIaX, | AEAYKTUBHBIE CIIOCOOBI
Kacarenbnas u cexymas k yIjlax, CBA3AHHBIX C OKPYX- | paCCy)KIE€HHUH, BHJIEThH
OKPY>KHOCTH, UX CBOMCTBA. HOCTBIO. pa3iMyHbIE  CTpaTEruu
Brnucannsie wu  onucanHblie | M300paxaTh, pacno3HaBaThb U | PEIICHUS 3a7ad.
MHOT'OYTOJIbHUKH. Oxpyx- | onucbIBaTh B3aUMHOE DACIIONIO- | YMeHHe
HOCTb, BIIMCAHHAs B TPEYrOJIb- | )KEHUE MPAMOU U OKPYKHOCTH. CaMOCTOATENIEHO

HHUK, M OKPYXHOCTb, OIIU-
CaHHas OKOJO TPEYroJIbHUKA.
Teopembl O CyILIECTBOBAHUU
OKpPY>KHOCTH, BIIMCAHHON B
TPEYTOJBbHUK, U OKPYKHOCTH,

M3o0paxats u popmyaupoBarb
OMMpCACIICHUA BIIMCAHHBIX n
ONMCAHHBIX MHOTOYI'OJIBHUKOB H
TPEYTOJIBLHUKOB;

CTaBUTH IIEJIU, BHIONPATH
W CO3J/1aBaTh AJITOPUTMBI
JUIS pelieHusi y4eOHBIX
MaTeMaTUYeCKuX Mpoo-
JIEM.




OIMCAaHHOU
TpEYroJbHUKA.
Briucanssle u onucaHHble
OKPY>KHOCTH IMPaBUIILHOTO
MHOT'OYTOJIbHUKA.

@opmyJibl Uil BBIYMCIICHUS
CTOPOHBI IIPaBUIIBHOTO
MHOT'OYTI'OJIbHUKA; panuyca
OKpY’KHOCTH, BIIMCaHHOH B
IIPAaBUJIbHBII MHOT'OYT'OJIBHUK;
panuyca OKpPYXHOCTH, OIIU-
CaHHOM OKOJIO IPaBHIBLHOIO
MHOT'OYTOJIbHUKA

OKOJIO

OKPY’KHOCTH, BIIUCAHHOH B Tpe-
YTOJIBHUK, U OKPYKHOCTH,
OINKMCAaHHOM OKOJIO TPEYTOJIbHUKA.
®opMyIHpPOBATH U JOKA3BIBATH
TEOPEMBI O BIIMCAHHOW U
OIIMCAaHHOU OKPY>KHOCTSAX Tpe-
YroJIbHUKA U MHOTOYTOJIbHUKA.
HcceaenoBarh cBoiicTBa KOH(H-
rypanuii, CBA3aHHBIX C OK-
PYKHOCTBIO, C TIOMOLIBIO
KOMIIbIOTEPHBIX IIPOrPaMM.
Pemath 3amaun Ha MOCTpOCHHE,
JI0Ka3aTeIbCTBO U BBIUUCIICHHUSL.
MopaeaupoBath yCIIOBHE 3aJadu
C IIOMOLIBIO  4YepTeka WU
pHCYHKa, NPOBOAUTH
JIOTIOJIHUTEIIbHBIE TOCTPOCHUS B
XOJI€ PELLCHHUS.

BoieasiTe Ha uyepTexe KOH(H-
rypanuy, HEoOXOoOuMble IS
npoBeeHUsT O00OCHOBAHUHK  JIO-
IMYECKHX I1aroB PELICHHUS.
HNuTepnpernpoBaTh  MOJYyYCH-
HBI pe3yiabTaT U CONMOCTABJIATH
€ro ¢ yCIOBUEM 3a]1a4u

YMeHue IIaHUPOBaTh U

OCYILIECTBIIATh
NeSITeNIbHOCTb, Ha-
IIPaBJICHHYIO Ha pellle-
HUE 3a1a4y
HCCIIEI0BATEIBCKOIO
Xapakrepa.

I'eomeTpuueckue npeodpazoBanus (10u)

[TonsiTue o paBeHcTBe GUTYD.

OO0BbACHATH U WIJIIOCTPUPOBATH

Ymenue IUIAaHUPOBATb U

[TonsiTHE MBYKEHUS: OCEBasi U | IOHATHS ~ pPaBEHCTBA  (DUTYp, | OCYIIECTBIATH
LEHTpaJbHAsl CAMMETPUH, nonobus. CTPOUTH paBHBIE U | ACSATEIHHOCTD, Ha-
MapaJuIeIIbHBIA MTEPeHOC, CUMMETpUYHBIC (QUTYpPHI, BbI- | IPABICHHYIO Ha peIe-
noBopoT. [ToHsTHe 0 MOAOONHN | MOJMHATH MapasieIbHBINA EPEHOC | HHE 3a1a4y
(GUTryp ¥ TOMOTCTHH ¥ TIOBOPOT. HCCIIeIOBATEIIECKOTO

HccnenoBath CBOICTBa JBHIKE- | XapakTepa.

HUH C TTIOMOIIBIO KOMITBIOTEPHBIX

MPOTPaMM.

BbINOJHATHL TPOSKTHI 110 TEMaM

reoMeTpUUYECKUX mpeodpa3oBa-

HUI Ha TUIOCKOCTH

IMocTpoeHusi ¢ NOMOLIbIO HUPKYJISI U JIMHEHKH (Jy)

[TocTpoeHwmst ¢ TOMOIIBIO Pemiath 3a7a4n Ha TIOCTPOCHUE C | YMeHHUe BH/JICTh
HUPKYIs U MuHeiku. OCHOB- MTOMOIIIBIO ITUPKYJIIS U TUHEHKU. MaTeMaTHYECKYIO
HBIC 33J1a9H HA TIOCTPOCHHE: HaxoauTth yciOBHS CyIIECTBOBA- | 337jady B  KOHTEKCTE

JIEJICHUE OTpE3Ka IOIoJIaM;
ITIOCTPOEHHE YTIIa, PABHOTO
JAHHOMY; IIOCTPOECHUE Tpe-
YTOJIBHUKA IO TPEM CTOPOHAM;
[IOCTPOEHHUE MEPIEHIUKYIISIPA
K NPSMOW; IOCTPOCHHE
OMCCEKTPUCHI yTIIa; AeJICHUE
OTpe3Ka Ha 7 PaBHBIX YaCTeU

HUS pelieHus, BBITIOJIHSATh
MOCTPOEHUE TOUEK, HEOOXOTUMBIX
JUTSt IIOCTPOEHHUS HCKOMOM
burypsl.

Joka3pIBaTh, 4YTO IOCTPOCHHAs
¢burypa ynoBiIeTBOPSIET YCIOBUIM
3ajaud  (ompeneJsiTb  YHCIIO

npoOJeMHON  CUTyaIruu
B JIPYTHX TUCIHIUIMHAX,
B OKpY’KaloIen KU3HH.
Nmetnb
nepBOHAYalIbHbIE
MIpe/ICTaBICHUS 00
uaedXx M O MeTrojax




pElICHU 3aladyud TNpU  KaxKIOM
BO3MOKHOM BBIOOpE JAHHBIX )

MaTE€MaTUKH KaK YHH-
BCpCAJIbHOM SA3BIKE
HAayKM U TCXHUKH, CPCI-
CTBC MOACIIUPOBAHUA
SIBIICHUH U IIPONLECCOB.

n3

MepeHue reoMeTpuYecKuX BeJMYuH (25v)

Jnuna otpeska. nuna
nomanoi. [lepumerp MHOTO-
YTOJIbHUKA.

PaccrosHue ot ToukM 110
npsamoil. PaccrosgHue Mexay
napajuieaIbHBIMU TPSIMBIMHU.
JliiHa OKpY>KHOCTH, YHCIIO JI;
JUTMHA TYTH OKPY>KHOCTH.
['pagycHas mepa yria,
COOTBETCTBHUE MEXK/TY BEITUUH-
HOM LIEHTPAJILHOTO YIiia U
JUTMHOU TyTH OKPY>KHOCTH.
[TonsiTHE MIOMIAAY MTIIOCKUX
¢uryp. PaBHOCOCTaBIEHHBIE U
paBHoBenukue purypsi. [1no-
majap npsaMoyroyibHuka. I1no-
[aid napajuieiorpaMmma,
TpEyroJibHUKA U Tpanenuu
(ocHoBHBIE hopMyIibl). Dop-
MYJIbI, BEIPXKAIOIIHNE TUIOIIA b
TpEeYrojbHUKa Yepes3 JBe
CTOPOHBI U YTOJI MEXK1Y HUMHU,
yepes MepuMeTp U paanyc
BIIMCAaHHOW OKPYKHOCTH;
¢dbopmyna I'epona. [Tnomanp
MHOroyrojsHuka. [lmomanp
KpyTra U IJI0Ia/lb CEKTOpa.
CooTHolIeHHE MEXTy
TUIOMIAISIMU TTOI00HBIX (pUryp

OO0BICHATH U MJUIIOCTPUPOBATH
MOHSITUE  TMEpUMETpa  MHOTO-
YT OJIbHUKA.

®opmyMpoOBaTh  OIpeIeICHUS
paccTosHUSL MEXIy TOYKaMHU, OT
TOYKH JI0 TIPSMOM, MEXKIY Iapai-
JICJIbHBIMH TPSMBIMH.
®opmyaMpoBaTh U O0BICHATH
CBOMCTBAa  JUIMHBI, T'pagyCHOMI
MEpHI yTIiia, TUIOLIAIH.
@®opMyJIMPOBATH COOTBETCTBHE
MEXy BETUYMHON LEHTPATHHOTO
yria u ATUHOU JYTH OKPYKHOCTH.
OO0BbSACHATH U WIJIIOCTPUPOBATH
MOHSTUS PaBHOBEIIMKHUX u
PaBHOCOCTABJICHHBIX (pUTYD.
BoiBoauTh Qopmynbl momanaeit
MPSIMOYTOJIbHUKA, napasuieso-
rpaMma, TpeyrojibHHKa M Tparie-
Uy, a Takke (HopMmyry, BbIpa-
YKAIOUIYIO TUIOIIAh TPEYTOJIbHUKA
Yyepe3 JIBE CTOPOHBI U YTOJI MEKITY
HUMHU, JUIMHY OKPY>KHOCTH, IUJIO-
maab Kpyra.

HaxoauTsp miomaas MHOTOYTOJlb-
HUKa pa30ueHueM Ha  Tpe-
YTOJBHUKH U YEThIPEXYT OJIbHUKH.
OO0BbSACHATH U WIJIIOCTPUPOBATH
OTHOINICHHE TIIOMIAAEH MOJOOHBIX
duryp.

Pemiatp 3a7aun Ha BBIYMCIICHHE
JUHENHBIX BEJIWYUH, TI'PaJTyCHON
MEpBI yIJia U IJI0Ia/Iel TPEeyroib-
HUKOB, YETBIPEXYrOJbHUKOB U
MHOT'OYTOJIbHUKOB, JUTUHBI
OKPY>KHOCTH W TUIOWIATU Kpyra.
Onupasicb Ha JaHHBIE YCJIOBHS
3a/1aud, HAXOJAUTh BO3MOXKHOCTH
MPUMEHEHUS HEOOXOAUMBIX (op-
MyJ1, TpeoOpa3oBbIBAaTh (HOPMYIIHI.
Hcnoab3oBath GOpMyNbl IS
000CHOBaHHUS JIOKa3aTeIbHBIX

paCCY)K,Z[CHI/Iﬁ B XOJI€ PCIICHMU.

YMmenue BUJETH
MaTeMaTUYeCKyIo
3a7aqy B KOHTEKCTE

npoOJeMHON CUTyaIluH
B IPYTUX JUCLMIUIMHAX,
B OKPY’KAIOIICH JKU3HU.
HNmern
IIepBOHAaYaJIbHbIE
IIPECTaBICHUS 00
uaesx U 0 MeTojax
MaTEeMaTUKU KakK YHH-
BEpPCAIbHOM A3BIKE
HAyKH U TEXHUKH, Cpel-
CTBE  MOJEIMPOBAHUS
SBJICHUH U NIPOLIECCOB




HNuTepnpernpoBars  IOJydYeH-
HBII pe3ysbTaT U CONMOCTABJIATH
€ro C YCIIOBUEM 3aJauu

Koopaunarsi (10u)

JlexkapTOBbI KOOPAMHATHI HA
IJIOCKOCTH. Y paBHEHUE
npsamoii. Koopnunatsl cepe-
JIMHBI 0Tpe3ka. Popmyiia pac-
CTOSIHUS MEXY IBYMS
TOYKAMHU IIJIOCKOCTH. Y paBHe-
HUE OKPYKHOCTH

OO0BSCHATH U MJUIKOCTPUPOBATH
IOHSTHE JIEKAPTOBOW CHCTEMBI
KOOpJIMHAT.

BbiBooMTL U HMCHOJIB30BaTh
dbopMyIibl  KOOPAMHAT CEpeIUHbI
OTpe3Ka, PpacCTOSIHUSL ~ MEXIY
JIBYMsI TOUKaMU IIJIOCKOCTH, YpaB-
HEHUs NIPSIMOM U OKPY>KHOCTH.
BbINOHATH MPOEKTHI IO TEMaMm
UCIIOJIb30BaHUsl  KOOPAMHATHOIO
METO/Aa NpPHU PELIEHUH 3a7ad Ha
BBIUMCJICHUS U JOKA3aTeJIbCTBA

YmMmenue BUJETH
MaTeMaTUYeCKyIo
3a7ayy B KOHTEKCTE

npoOJeMHON CUTYyaluH
B IPYTUX JUCLMIUIMHAX,
B OKPY’KAIOIICH JKU3HU.
HNmern
IIepBOHAYaJIbHbIE
IIPEICTaBICHUS 00
uaesx U 0 MeTojax
MaTEeMaTUKU Kak YyHH-
BEpPCAIbHOM A3BIKE
HAyKH U TEXHUKH, Cpel-
CTBE  MOJEIMPOBAHUS
SIBJICHUH U NIPOLIECCOB

BexkTopsi (10u)

Bexrop. nuna (Mogyms)

BCKTOpa. PaBenctBo BCKTOPOB.

KosmueapHsie BEKTOPBI.
Koopaunats! BekTOpa. YM-
HO’KEHUE BEKTOpPA Ha YUCJIO,
CyMMa BEKTOPOB, pa3jokKeHHe
BEKTOpa 110 IByM
HEKOJUIMHEAPHBIM BEKTOpaM.
Yron Mexay BEKTOpaMH.
CkansipHO€E TpOU3BEIEHUE
BEKTOD

®opMyJIMpPOBATH ONPECIECHUS U
WITIOCTPUPOBATh IOHATHUS BEK-
TOpa, JJIUHBI (MOIyJsl) BEKTOpA,
KOJIJITMHEAPHBIX BEKTOPOB, PABHBIX
BEKTOPOB.

BbIuucasaTh AUHY U KOOPAU-
HaTbl BEKTOPA.

Haxoautpb yron Mexny BEKTO-
pamu.

BbInoJHATH onepanuu HaJ| BEK-
TOpPaMHU.

BbINOJHATL IPOEKTHI MO0 TEMam
UCIIOJIb30BaHUSI BEKTOPHOIO Me-
TOJa IPU PEUICHUH 3a/ad Ha BbI-
YHUCIJIEHUS U JI0Ka3aTeIbCTBA

YMenue nOHUMATH U
UCIOJIb30BATh
MaTeMaTUYeCKUe Cpej-
CTBa HATJISITHOCTH.
Ymenue IIPUMEHSATH
WHIYKTUBHbBIE u
JCTYKTUBHBIC CITOCOOBI
paccyXIeHul, BHIETb
pa3iauyHble  CTpaTeruu
peleHns 3a1ad.
YMeHnue ruianupoBaTh U

OCYILIECTBIIATh
NeSITENIbHOCTb, Ha-
IIPABJICHHYIO Ha pellle-
HUE 3ajga4
HCCIJIE0BATEIBCKOIO
XapakTepa;

DJieMeHThI JIOTUKHU (Ju)

Ompenenenne. AKCHOMBI U
TeopeMbl. Jloka3aTenbCTBO.
Jloka3arenbCcTBO OT MPO-
tuBHOTO. Teopema, oOpaTHas
nanHoi. [Ipumep m koHTpHIpH-
Mep

BocnpousBoauthb bopmynu-
POBKH OIIpENETICHUM; KOHCT-
PYUPOBATh HECIOXHBIE OIpeJie-
JEHUs CaMOCTOSITENILHO.
Bocnpoussoaurs bopmynu-
POBKHM M J0Ka3aTeJIbCTBA U3YYEH-
HBIX TEOpeM, NPOBOINTH
HECJIOXKHbBIE JI0Ka3aTeNnbCTBa
CaMOCTOSITENIBHO, CChLIATHCH B

YMenue mnoHUMATh |
HCIIOJIb30BATh
MaTeMaTU4eCcKue Ccpej-
CTBa HArJISIHOCTH.
Ymenue MIPUMEHSATH
WHIYKTUBHbBIE u
JNEAYKTUBHBIE CIIOCOOBI
pacCyXJIeHHil, BUAETh
pazUyHbBIE  CTpATETHH
penieHus 3aay.




X0Jie 000OCHOBAHMI Ha OmIpe/eIne-
HUSI, TEOPEMBI, aKCUOMBI

YMeHue IIaHUPOBaTh U

OCYILIECTBIIATh
NeSITeNIbHOCTb, Ha-
IIPaBJICHHYIO Ha pellle-
HUE 3a1a4y
HCCIIEI0BATEIBCKOIO
Xapakrepa;

Pe3epB Bpemenn (10u)

IIpumepHoOe TeMaTHYeCKOe IUIAHUPOBaHMe. MaTemaTuka. 5 Kiacc

5 gacoB B HeJelno, Bcero 170 Jacos;

E
Z 5 Conep:xanue yueOHOro MaTepuaa
S =
al-
TI'naga 1 20
HarypanbHble ynciia
1 Psn HatypasbHBIX 4ncen 2
2 [udpsl. lecaTnuHas 3anKch HATYpaIbHBIX YHCEI 3
3 OTtpesok 4
4 | TInocKocTb. 3
IIpsmas. JIyu
5 Hlkana. 3
KoopnunatHslii 1y
6 CpaBHEHHE HaTypaIbHBIX YUCEIT 3
[ToBTOpEHME M crcTeMaTH3alUsl Y9eOHOTO MaTeprasa 1
KonTponbHas 1
pabota Ne 1
I'naga 2 33
Cro:xeHue U BbIYNTAHHE
HATYPAJbHBIX YHCeJI
7 CrnoxeHue HaTypanbHBIX yncen. CBOWCTBA CIOXKEHUS 4
8 BbrunTanne HaTypabHBIX YHCEI 5
9 YucnoBsie 1 OyKBEHHBIE BBIpakeHUs1. DOpMyITbI 3
Konrpomnbnas padora Ne 2 1
10 | YpaBHeHHe 3
11 | Yron. O6o3HaueHue yrion 2
12 | Bugsl yrnos. U3mepenue yrios 5




Homep
naparpag

a

Conep:xanue yueOHOro MaTepuaJia

13 | MuoroyronsHUKHU. PaBHBIE QUTYPHI 2
14 | TpeyroabHUK U €ro BUABI 3
15 | IIpAMOYrOJbHUK. 3
Ocb cummerpun purypol
[ToBTOpEHME M cUCTeMaTH3aIMs Y4eOHOTO MaTepraia 1
Kontponbnas padota Ne 3 1
I'naea 3 37
YMHOKeHHe U JeJIeHue
HATYPAJbHBIX YHCeJ
16 YmHuoxenue. [IepeMecTuTenbHOE CBONCTBO YMHOXEHUS 4
17 CoueTaTenbHOE U paclpeeTUTEIHPHOE CBONCTBA YMHOXKEHUS 3
18 | Henenue 7
19 Jlenenue ¢ ocTaTkoMm 3
20 | Crenenp uncna 2
KonTposbhas pabota Ne 4 1
21 [Tnomazas. IInomane npaMoyrojibHUKa 4
22 [Ipsamoyrosnbublid mapamienenunen. [lupamuna 3
23 O0BEM IIPSIMOYTOIFHOTO TIApaJUIeIIeTIHITeAa 4
24 KomMOuHaTopHble 3a1a4n 3
[ToBTOpeHHe 1 cucTeMaTn3alus yueOHOro MaTeprana 2
Kontponbhas padora Ne 5 1
I'nasa 4 18
OO0bIKHOBEHHBIE IPOOH
25 [onsiTrie OOBIKHOBEHHOM JpoOH 5
26 [MpaBuibHBIC ¥ HeNpaBUIIBHBIE 1poOu. CpaBHEeHUE qpoOeit 3
27 CroxeHue v BEIYUTaHUe IpoOe ¢ OTMHAKOBBIMU 3HAMEHATEIISIMU 2
28 Hpobu u neneHre HATYypaTbHBIX YHCENT 1
29 | CmemanHbIe YuCTa 5
[ToBTOpeHvue U cucTeMaTH3alus y1eOHOTO MaTeprana 1
Kontponbnas padorta Ne 6 1
I'nasa 5 48
JecsaTu4HbIC APOOH
30 [IpencrasieHue o JECITUYHBIX JPOOSIX 4
31 CpaBHEHHE TECATUIHBIX APOOECH




Homep
naparpag

a

Conep:xanue yueOHOro MaTepuaJia

32 Oxpyrnenue ancen. [pukuakn 3
33 Cro>keHHe W BEIYUTaHUE TECATHIHBIX APOOCi 6
Koutposnbhast pabora Ne 7 1

34 YMHOXEHHUE TeCITHIHBIX ApOoOei 7
35 Jlenenue necATHIHBIX APOOEi 9
Kontposnbhast padora Ne 8 1

36 Cpennee apudmerndeckoe. CpegHee 3HAUCHUE BETHINHBI 3
37 TIpouentsl. HaxoxxieHre npoLeHTOB OT Yncia 4
38 Haxoxnenue yucia no ero npoueHTaM 4
[ToBTOpEeHHE U crucTeMaTH3aIwsl y9eOHOr0 MaTepraa 2
KonTposbhas pabota Ne 9 1
IloBTOpEHUE 14

U CUCTEeMaTU3aAUA
yueOHOro marepuaJjia

VYnpaxkHeHus s TOBTOPEHUS Kypca S Kiacca 18
Kontponsnaspadora Ne 10 1




IIpumepHoe TeMaTH4YecKOe INIAaHUPOBaHMe. MaTemMaTHKa. 6 Kj1acc

5 yacoB B Heemo, Bcero 170 gacos.

=
=g
= ? Conep:xaHue y4eOHOro MaTepuaia
o
I'nasa 1 17
JesuMocTh HATYPAJbHBIX YHCeJ
1 Jlenutenuu KpaTHbIe 2
2 [Ipusznaku nenumocty Ha 10, Ha 5 1 Ha 2 3
3 [Ipusnaku nenumMocty Ha 9 1 Ha 3 3
4 [IpocTeie 1 cocTaBHbIE UnCa 2
5 HanbGonpmuitoOmuii 1eauTeins 3
6 HaumenbieeoOriee kpaTHOE 3
KonTponpHaspabora Ne 1 1
I'nasa 2 38
OO0bIKHOBEHHbIE IPOOH
7 OcHOBHOE CBOICTBO JpoOU 2
8 Coxkpammenuenpooeit 3
9 [MpuBenenue npobeii k 00meMy 3HaMeHaTe0. CpaBHEeHUE Apo0ei 4
10 CrnoxeHue U BhIYUTaHKE ApoOei 5
Konrtponbraspadbora Ne 2 1
11 YMHOXKeHHE Apodeit 5
12 HaxoxeHue qpobu oT ymcia 3
Konrtponbraspabora Ne 3 1
13 B3aumHo oOpaTHbIe YKcIia 1
14 Jenenue npobeit 5
15 HaxoxieHue uncia mo 3Ha4eHHIO ero Apodu 3
16 [IpeobpazoBaHre OOBIKHOBEHHBIX APOOEH B ACCATHUHBIC 1
17 BeckoHeYHbIe MEPUOUUECKUE AECATUUHBIC IPOOH 1
18 HecsituuHoe nmpubamxeHne oObIKHOBEHHON ApoOu 2
KonrtponsHaspabota Ne 4 1




Homep
naparpaga

Conep:xaHue y4yeOHOro MaTepuasa

I'naga 3 28
OTHOIEHHUS U PONOPIUN
19 OTHOIIEHUS 2
20 [Iponopuuu 5
21 [IpoueHTHOE OTHOLIEHUE ABYX YHCEI 3
Konrponsnaspabora Ne 5 1
22 [Ipsmast u oOpaTHas TPOMOPIIUOHATBHBIC 3aBUCHMOCTH 2
23 Jenenue urcia B JaAHHOM OTHOIIICHUH 2
24 OKpY>KHOCTB U KPyT 2
25 Hnuna oxpyxHoctu. Ilnomans kpyra 3
26 Hununaap, koHyc, map 1
27 JuarpamMmet 3
28 Cnyyaiiabie cOOBITHS. BEepoSTHOCTD CITy4aiiHOTO COOBITHSI 3
Koutposnbrasipabora Ne 6 1
I'nasa 4 72
PannoHaJbHBIE YHCIA
U JIeCTBUS HAX HUMH
29 TTonoxxuTenbHbIE 2
Y OTpUIIATEIbHBIE YHCIIa
30 KoopaunarHast npsimast 3
31 Lesbie yncna. 2
PanmonanbHble ynciaa
32 Momyns uncia 3
33 CpaBHeHHE YuCeN 4
Konrponbnaspabora Ne 7 1
34 CnoxxeHue pauuoHaIbHBIX YUCEN 4
35 CBOIiCTBA CITOKEHUS PAITMOHAIBHBIX YUCEI 2
36 BrlunTanue panvoHanbHBIX YHACET 5
Konrtponsnaspadbora Ne 8 1
37 YMHOXKEHUE palluOHAIbHBIX YHUCEN 4
38 CBoiicTBa YMHOKEHHSI PAITMOHAIBHBIX YHCET 3
39 Koaddurment. 5

Pacr[pe;[emnenbﬂoe CBOMCTBO YMHOXCHUA




s
52
= = Conep:xaHue y4yeOHOro MaTepuasa
o =
2
40 Jenenue panoHaIbHbBIX YHCEI 4
KouTtponbsraspabora Ne 9 1
41 PewenneypaBaenuil 5
42 Pewienure 3a1a4 ¢ moMOIIBIO YpaBHEHUH 6
KonTtponsraspabora Ne 10 1
43 [IepnenaukynsipHbIE OpsSIMbIE 3
44 OceBas U LUEHTpaJIbHAas CHMMETPUU 3
45 [TapamienbHble IpsAMbIE 2
46 KoopaunatHas miaockocTb 4
47 I'paduku 3
Kontponbraaspadora Ne 11 1
IloBTOpEeHue U cucTeMaTH3ANUAY1e0OHOr0 MaTepuaia 15
YopaxHeHus: [js DOBTOPEHUs Kypca 6 Kiacca 19
KoHTponbHaapaboTa Ne 12 1
IIpuMepHoe TeMaTH4YeCKOe IJIAHNPOBaHue. Ayredpa. 7 Kiace
(SuacoB B Hepemto -1 yeTBepTh.349acaB Henemo -2-4 yerBepTH. Beero-120q )
.g.
g § Conepxanue yueOHOro nl-cl;)o
é § MaTepuaJia .
=
I'nasa 1 JIuHeiiHOe ypaBHEHHUE ¢ 0JJHOI MepeMeHHOI 15
1 Beenenue B anredpy 3
2 JIuneliHOE ypaBHEHHUE C OTHOMN TEPpEMEHHON 5
3 Peurenue 3aayu ¢ noMouIp0 ypaBHEHUH 5
[loBTOpeHue u cucteMaTH3anusl yueOHOTO MaTepraa 1
KonTponbnas padora Ne 1 1
I'naga 2 llesible BhIpaKeHUs! 55
4 Tox1eCTBEHHO paBHbIE BbIpaxkeHus. ToxaecTsa 2
5 CreneHb ¢ HaTypaJbHBIM MOKa3aTesleM 3




®
=5 Ko
2 ? Conep:xanue yueOHOro 1-Bo
z 2 MaTepuaia .
=
6 CBoiicTBa CTENEHN C HATYPaIbHBIM MIOKa3aTelleM 3
7 OHOYIIEHE] 2
8 MHOTOYJICHBI 1
9 CrnosxeHue U BbIUNTaHHE MHOTOUYJIEHOB 4
Kontponbnas padora Ne 2 1
10 YMHOKEHHE OIHOUJIEHa HA MHOTOWJICH 4
11 YMHOKEHNE MHOTOYJIEHA HA MHOTOWIEH 4
12 PaznoxeHne MHOTOUJICHOB Ha MHOXKUTENN. BbiHEeCceHHe 001ero MHOKHTEIS 32 4
CKOOKHU
13 Pa3noxeHne MHOTOYJIEHOB HA MHOXKUTENH. MeToa rpynmnupoBKU 3
Kontponpraspabdora Ne 3 1
14 IIponsBeneHune pa3HOCTH U CyMMBI IBYX BBIPaKEHHI 3
15 Pa3HOCTh KBapaToOB ABYX BBIPAKEHUI 3
16 KBanpar cyMMBI M KBaipaT pa3HOCTH IBYX BBIpaKCHHI 4
17 [TpeoOpa3oBaHre MHOTOWICHA B KBaApaT CyMMBbI WJIM Pa3HOCTH JIBYX BBIpaKEHUH 3
Kontponbsnas padora Ne 4 1
18 CyMmMa 1 pa3HOCTh KyOOB JIBYX BbIpaKeHHUN 2
19 [IpuMeHeHue pa3In4HbIX CIIOCO00B Pa3JIOKECHHUS MHOTOWIEHA Ha MHOXKUTEH 4
IToBTOpEeHME U crcTeMaTH3alMsl y4eOHOr0 MaTepraa 1
Kontponbhas pabora Ne 5 1
I'nasa 3 ®ynkuuu 12
20 Cas13u Mexay BennunHaMu. OyHKIUSA 2
21 CriocoObI 3a1anust QyHKIMN 2
22 I'paduk pynxumn 2
23 Jluneitnas ¢pyHkuus, e€ rpaduku cBoiicTBa 4
[ToBTOpEeHME U crcTeMaTH3alMsl Y4eOHOr0 MaTepraa 1
KonrtponsHaspabora Ne 6 1
I'naséa 4 Cuctembl JUHEHHBIX YPABHEHHUI ¢ IBYMS NMepeMeHHBIMH 23
24  |YpaBHEHUS C ABYMs IEPEMEHHBIMU 3
25 | JluneiiHoe ypaBHEHHE ¢ IByMs IEPEMEHHBIMU H €T0 IpaduK 4
26 | CucteMbl ypaBHEHHH ¢ 1ByMs epeMeHHBIMU. | paduueckuii MeTos pereHus 4
CHCTEMBI JIBYX JINHEWHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU
27 | PemieHune cucteM JUHEWHBIX YpaBHEHUHA METOJIOM MOJICTAHOBKH 3
28 | Pemenune cucteM TMHEWHBIX YpaBHEHUH METOJIOM CIOXKEHHMS 3




]
& < Ko
2 ? Conep:xanue yueOHOro 1-Bo
z 2 MaTepuaia .
=
29 | Pemenue 3aa4 ¢ IOMOILBIO CUCTEM JTMHEWHBIX YpaBHEHUN 4
[loBTOpeHue U cucTeMaTu3anus y1ieOHOro MaTepuana
Konrposnsnasipabora Ne 7 1
IloBTOpEeHMe M cucTeMaTH3alUsl y4eOHOr0 MaTepHaJia 11
YnpaxHeHus 1715 DOBTOPEHUS Kypcea 7 Kiacca 10
1

Htorosas koHTposbHas padoTa




IIpumepHoe TeMaTH4YeCcKOe VIAHMPOBaHue. AJireopa. 8

KJIacc

=
=
£s K
s = Conaeprxanue yued0HOI o o
S s MaTepHuaja eero
= % 4acoB
=
|
I'naga 1 44
PanmoHanbHbIe BbIpaskeHUsI
1 PanmonanbHble 1poOu 2
2 OCHOBHOE CBOMCTBO paLlMOHAIBHON APOOH 3
3 CrnoxeHue U BRIYUTAHHUE PAIMOHAIIBHBIX IPOOCH ¢ OIMHAKOBBIMU 3HAMEHATEIISIMHU 3
4 CroxeHue 1 BBIYMTaHUE PALMOHATBHBIX APOOE C pa3HBIMHU 3HAMEHATEIIIMU 6
KonTponbHaspabora Ne 1 1
5 YMHOXEHHUE U IeleHNe paluOHAIBHBIX Apo0eil. Bo3Benenue panuonansHol Apobu 4
B CTEIICHb
6 ToxnecTBeHHBIEPEOOPA30BAHUAPATNOHATEHBIXBEIPAKECHUIH 7
KonTponbraspabora Ne 2 1
7 PaBHOCMIIBHBIC YpaBHEHHSI. 3
PanyonansHble ypaBHEHHUS
8 CreneHsb ¢ LEJIBIM OTPULIATETIBHBIM [TOKA3aTeIeM 4
9 CBoiicTBa CTETNEHH C LENBIM TTOKa3aTeNeM
10 B 4
Oynkus Y = — u e€ rpadgux
X
KonTtponsraspabora Ne 3 1
I'nasa 2
KBaapatHsblie kopHu. 25
JeilicTBUTEJbHBIE YHCIA
11 Oyuknus y = X* u eé rpaduk 3
12 | KBagparHbie KopHH. ApHU(PMETHUECKUI KBaJpaTHBIH KOPEHb 3
13 MHOXeCTBOU €r0 IEMEHTHI 2
14 [ToamuOX)ecTBO. OnepanuuHa MHOKECTBAMHI 2
15 | YnuciaoBBIEMHOXKECTBA 2
16 CpoiicTBaapr(phMETHIECKOT0 KBaAPATHOTO KOPHS 4
17 | ToxxaecTBeHHBIE MPEOOPa30BAHUS BHIPAKEHUI, 5

cozepKallux
KBaJpaTHbIE KOPHU




]
=
2 e Conep:xanue yueoOHOro o
4Y€CTBO
E % MaTepHaJa uacos
=
|
18 OyHKIuA Y = \/; u e€ rpaduk 3
KontponsHaspadora Ne 4 1
I'naga 3 26
KBagpaTHble ypaBHeHHSA
19 KBagpatHble ypaBHeHUs. PenieHue HENOIHBIX KBAIPaTHBIX YPABHEHUI 3
20 ®dopMyna KOpHEH KBaIpaTHOTO YpaBHEHUS 4
21 | Teopema Buerta 3
KonTposbHaspabora Ne 5 1
22 | KBagpaTHBINTPEXUIIECH 3
23 | Pemenue ypaBHEeHUH, KOTOpBIE CBOIATCS K KBaJpPaTHBIM YpaBHEHUSIM 5
24 PanmonanpHble ypaBHEHHS KaK MATEMaTHYECKHAE MOJENN PeaIbHBIX CUTyallui 6
KonTponbHaspabora Ne 6 1
IToBTOpEHue
U cHCTeMaTH3auus 10
y4eOHOro MaTepuaia
YnpaxHeHus 175 DOBTOPEHUs Kypea § Kiacca 9
Kourponsuasipabora Ne 7 1

Hroro: 105




IIpumepHoe TeMaTH4YecKOe VIAaHMPOBaHue. AJreopa. 9

KJIacc

®
> £l Koun
S Conep:xanue yueoOHOro
g = 4YecTBO
MaTepuaJia
== =) 4acoB
=
|
TI'naea 1 20
HepasenctBa
1 YuncnoBbIeHEPAaBEHCTBA 3
2 OcCHOBHBIE CBONCTBA YHCIIOBBIXHEPABEHCTB 2
3 CrnoxeHne 1 yMHOXEHHE YUCIIOBbIX HepaBeHCTB. OLeHUBaHUE 3HAUCHHSI BEIPA)KECHUS 3
4 HepasencrtBac ogHOMIIEpeMEHHOM 1
5 Pemenne HepaBeHCTB ¢ OAHOM EpEMEHHOM. UNCIOBBIE TPOMEXYTKH 5
6 CucTeMBl TMHEHHBIX HEPABEHCTB C OJHOM TEpEMEHHOU 5
KonTtpoinbsHas pabora Ne 1 1
I'naga 2 38
KBaagparuunas pynkuus
7 IToBTOpEeHME U paclIMPEeHne CBEACHNH O QYHKIMH 3
8 CpoiicTBa GyHKIUH 3
9 Kak noctpouts rpaduk Gpyukiwn y = Kf(X), ecnu uzsecter rpadux GyHKuum 3
y =f(x)
10 Kaxk noctpouts rpaduku pynkuuii y = f(x) + b 4
uy = f(X + a), eciu usBecren rpaduk Gpyuxuuu y = f(X)
11 KBagpatnunas ¢pyHkuus, e€ rpaduk 1 CBOMCTBa 6
KontponsHaspabora Ne 2 1
12 PeeHne kBaspaTHBIX HEPABEHCTB 6
13 Cucremsbl ypaBHEHHH ¢ ABYMS EPEMEHHBIMU 6
14 Pemenne 3a1a4 ¢ TOMOILBIO CUCTEM YPaBHEHUI BTOPOM CTEIIEHU 5
KonrtposnbHasipabora Ne 3 1
I'nasa 3
DJieMeHThI NPUKJIATHON 20
MaTeMaTHKH
15 MaremaTHueckoe MOIEITMPOBAHNE 3
16 [IponeHTHBIEPACUETHI 3
17 [TpubnmkEéHHBIE BEIYUCICHUS 2
18 OcHOBHBIE NpaBUiIa KOMOUHATOPHKHU 3




]
> 5 Kouu
=7 Conep:xanue yueoOHOro
25 MaTepuajia HecTBo
T & P 4acoB
=
I
19 YacToTa 1 BEpOSATHOCTh CIY4alHOTO COOBITHS 2
20 Knaccuueckoe onpeneneHneBeposTHOCTH 3
21 HavaneHbie cBegeHus 3
0 CTaTHUCTHKE
Kontponbnas padora Ne 4 1
TI'nasa 4
YuciioBble 17
MOC/1e10BaTeIbHOCTH
22 UYucnoBble MOCIE0BATENHHOCTH 2
23 Apudmerrueckas mporpeccust 4
24 CyMMa N TIepBBIX WICHOB apu(pMETHIESCKOM MPOTPECCHH 3
25 I'eomeTpuyeckast mporpeccust 3
26 CymMa N TIepBbIX WIEHOB FeOMETPUYECKON MPOrpeccuu 2
27 CymMa 0eCKOHEYHOI reoMeTpUYECKOH ITporpeccuu, y KoTopoii | q | < 1 2
Konrposnsnaspadora Ne 5 1
IToBTOpEHue
U cUCTeMAaTU3aALUsI 10
y4eOHOro MaTepuaia
VYnpaxHeHus 4715 MOBTOPEHUs Kypca 9 Kiiacca 9
Koutposnbraspabora Ne 6 1
Uroro: 105 yacos
IIpumepHoOe TeMaTHUYECKOE IIJIAHUPOBAHME.
I'eomerpus. 7 knacc ( 2-4 yetBepTh Bcero S0 4acoB)
]
= '§‘ Kommue
2 & Copepaxanne yueOHOT0
= o CTBO
E § MarepuaJia 4ACOB
=
I'naga 1
IIpocreiimue 11

reomMerpudeckue Gurypbl
M UX CBOMCTBA




=
% .g- Kosmmue
s = Conep:xanue yueoOHOT0 p
= § mMaTepuaja 4acoB
=
1 Touku u npsiMble 1
2 OTpe30K U ero JIrHa 2
3 Jlyu. Yron. Usmepenue yrios 2
4 CMeXHbIE ¥ BEPTUKAIbHBIE YIJIbI 2
5 [epnieHTUKYISpHBIE TIPSIMBIE 1
6 AKCHOMBI 1
[ToBTOpEeHME U cUcTeMaTH3alusl yueOHOTo MaTepHraa 1
Konrtponbrast padora Ne 1 1
I'naea 2 12
TpeyroJbHUKU
7 PaBHrIe TpeyronbHuky. BeicoTa, Meauana, OuccekTpuca TpeyrojabHHUKa 2
8 IlepBblil 1 BTOPOM PU3HAKH PABEHCTBA TPEYTOJIbBHUKOB 3
9 PaBHOOEIpEHHBIN TPEYTOJILHUK U €r0 CBOMCTBA 3
10 [Tpu3Haku paBHOOEAPEHHOI'O TPEYTOJILHUKA 1
11 Tpernit NpU3HaK paBeHCTBA TPEYTOJBHUKOB TeopeMsl 2
Kontponbhas padota No 2 1
I'naea 3 12
IMapasuieabHble npsiMmble. CyMMa yIJIOB TPeyroJibHUKA
13 [TapannensHble TpsMBbIe 1
14 IIpu3HaKky mapaaenTbHOCTH NPSMBIX 1
15 CBoiicTBa MapaysienbHbIX MPSIMBIX 2
16 CyMMa yrioB TpeyroJbHHKA 3
17 IIpsAMOYTOJIBHBIN TPEYTOJIbHUK 1
18 CBolicTBa MPAMOYTOJIBHOTO TPEYTOJIbHUKA 2
[ToBTOpeHMe 1 cucTeMaTn3alus yaeOHOro MaTeprana
KontponbsHas pabora Ne 3 1
TI'naea 4
OKpy:KHOCTBH M KpYT. 11
I'eomeTpuyeckue mocrpoeHust
19 I'eomerpuueckoe MecTo ToYeK. OKPYKHOCTD U KPYT 1
20 Hekotopsle cBoiicTBa okpykHOCTH. KacaTenpHas K OKpYKHOCTH 2
21 OnwucaHHas ¥ BIKMCaHHAS OKPYKHOCTH TPEYTOJIbHUKA 2
22 3amgaun Ha IOCTPOCHHE 2
23 MeTo1 reOMETPHUECKHX MECT TOUEK B 3a/ladax Ha MOCTPOCHUE 2
IToBTOpEeHME U crcTeMaTH3AlMsl y4eOHOr0 MaTepraa 1




]
g e Conepxkanue y4eGHOIo ::::e
S =
z 2 MaTepuaia 4acoB
=
Kontponbhas pabora Ne 4 1
O06o00meHue
H cHCTeMaTH3alus 4
3HAHMH ydyammxcst
YnpaxHeHus 1715 DOBTOPEHUS Kypea 7 Kiacca 7
Kourposnsnas pabora Ne 5 1

IIpuMepHoe TemMaTH4yeckoe I1anupoBanue. I'eomerpus. 8 kiace ( Bcero 70

4acoB)
=3
s Kou
S 2 Coneprxanue y1e0HOT0
g5 HYeCTBO
s MaTepHaia
= 2 4acoB
=
I'naga 1
YeTbIpEXyroibHUKH 22
1 YeTbIpEXYTONBHUK H €r0 JIEMEHTHI 2
2 [Tapannenorpamm. CBoCTBa mapasieaorpaMmma 2
3 IIpu3Hakyu nmapauienorpaMma 2
4 IIpssmoyronbpHUK 2
5 Pom06 2
6 KBanpar 1
KonTtposnbHas padora Ne 1 1
7 CpenHss TMHHS TPEyTOJIbHUKA 1
8 Tpanerus 4
9 LlenTpanbHble U BIUCAHHBIE YTIIbI 2
10 BrincanHbie 1 OnMCaHHBIE YeTHIPEXYTOIBHUKI 2
KonrtponbHas padora Ne 2 1
I'naga 2 16
Iono0ue TpeyroaLHNKOB
11 Teopema ®aneca. Teopema 0 IPONOPIMOHAIBHBIX OTPE3KaX 6
12 [Moo6GHBIE TPEYTONBLHUKH 1
13 [lepBblii mpr3HAK TOAOOUS TPEYTOJIEHUKOB 5
14 Bropoii u TpeTnii npru3HaKK T000HS TPEYTOIBHUKOB 3




<
= < Kou
2 Conep:xanue y4eoHOro
s = HYeCTBO
g s Martepuajia
T = 4acoB
=
Konrposnsnast pabora Ne 3 1
I'naga 3
Pemenne npaMoyroiabHbIX 14
TPeyroJbHUKOB
15 Mertpuueckue COOTHOLIEHUS B IPSIMOYTOJIBHOM TPEYTOJIbHUKE 1
16 Teopema [ucdaropa 5
Konrponbras padora Ne 4 1
17 Tpuronomerpuueckue GyHKLIUH OCTPOTO yria MpsIMOYTOJIBHOT'O TPEYTOIbHUKA 3
18 Pemenne mpsMOyToJIBHBIX TPEYTOJIbHUKOB 3
Konrposnsnast pabora Ne 5 1
I'nasa 4
MHoOroyrojbHIKH. 10
[lnomanb MHOIOYroJibHUKA
19 MHOroyroasHUKH 1
20 [NonsiTre TUTOIIA U
MHOT'OYTOJIbHUKA.
[Tnomans npsSMOYTroJIbHUKA
21 [Tnomans napasmienorpaMma 2
22 IInomane TpeyroapHuKa 2
23 [Tnomane Tpaneuu 3
KonrtponbHas padora Ne 6 1
IToBTOpEHME
U cUcTeMAaTH3alusl 8
yueOHOro MmaTepuaia
VYupaxxHeHus aJis TOBTOPEHUs Kypca 8 Kiacca 7
KonrtponbsHas padora Ne 7 1
IIpuMmepHoe TemaTHuyeckoe manuposanue. I'eomerpus. 9 kiaace (Bcero 70
4acoB)
<
e
2 s Conep:xanue yueoHOT0 KosnuecTBo
= % MaTepuaja uacoB
=
I'naga 1 16
Pemenne TpeyronbHUKOB
1 CuHyc, KOCHHYC, TAaHT€HC U KoTaHreHc yriia ot 0 1o 180 2




- £
g & Coaep:xanue y4edGHOT0 KoangectBo
= % MaTepuaJa 4acoB
=
2 Teopema KOCHHYCOB 3
3 Teopema cuHycoB 3
4 Pemenune TpeyroasHUKOB 3
5 DopMyIIbl A1 HAXOXKISHUS IUIOLIAIN TPEYTroJIbHHUKA 4
Kontponbhas padota Ne 1 1
I'naga 2 8
IIpaBuibHbIE MHOIOYI0JbHHKHU
6 [TpaBubHBIE MHOTOYTOJIBHUKH U MX CBOHCTBa 4
7 JnuHa okpyxxHOCTH. Ilnomans kpyra 3
Kontponphaspadora Ne 2 1
I'naea 3
JexapToBbI 11
KOOPAMHATHI HA MJIOCKOCTH
8 Paccrosiaune Mexay IByMsl TOUKaMU C 3aJaHHBIMU KoopAuHaTaMu. KoopauHatel 3
CepeIMHBI OTpEe3Ka
9 YpaBHeHHeHUTYpEL. YpaBHEHUE OKPY>KHOCTH 3
10 YpaBHeHue npsMoi 2
11 YrnoBoit ko3 unuent npsmoit 2
Kontponpraspabdora Ne 3 1
I'nasa 4BexTopnl 12
12 IlonsTne BexTopa 2
13 KoopnunateiBektopa 1
14 CrnoxeHue U BEIYNTaHUE BEKTOPOB 2
15 YMHOXEHHE BEKTOpa Ha YHCII0 3
16 CxaysipHOE IPOU3BEACHHUE BEKTOPOB 3
Kontponsuaspabora Ne 4 1
I'nasa 5 T'eomerpuyeckue npeodpazoBaHus 13
17 Jswxkenue (nepemeienue) Gurypsl. [lapannensublil nepeHoc
18 OceBas u uenTpaigbHast cummeTpuu. [ToBopot 4
19 I'omoretus.Ilogobue puryp 4
Kontponsnaspabora Ne 5
IloBTOpeHME U cHUCTEMATU3ALMS YU4eOHOT0 MaTepHuaJia 10
VYrpakHeHHs A7 TOBTOPEHUsI Kypca 9 Kiacc 9
Konrponsraspabora Ne 6 1




