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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma snekTuBHOro Kypca «Pemenue 3amau» nns 7 kjnacca
paccuutaHa Ha 34 yaca. ConepkaHue NporpaMMbl HAMpaBlIeHO HA 0000IIeHUE U
cUCTeMaTu3a- IMI0 3HaHW, YMEHWH M HaBBIKOB IO MaTeMaTHKe, MPOBEPKY
KOTOPBIX I€J€CO00pa3Ho OCy- MECTBISIThL B hopme TecToB. Ocoboe BHUMaHUE
JOJDKHO OBITh  yNEJIEHO CHUCTEMAaTU3allMM METO- JIOB pEILIeHUs 3ajiad,
dbopMupoBaHusi MPOCTPAHCTBEHHOTO BOOOpa)KeHUsI, BHIOOPY pallMOHAIBHO- TO
MeToJa  peueHus  3axad.  JlaHHBII KypCc  pa3sBHBAaeT  MBILUICHUE U
UCCJeI0BAaTEeNbCKUE  3HaHWUA  yvammxcs;  ¢opmupyer  6a3zy  oOmmx
YHUBEPCAJIBHBIX MPUEMOB U TMOJXOJI0B K PEUICHUIO 3aJaHUN COOTBETCTBYIOLIUX
TUTIOB, oOecreunBaeT Oosiee MmHpokue AuGPEepeHITUPYONIEe BO3MOXKHOCTH,
OpPUEHTUPOBAH Ha COBPEMEHHbIE TPEOOBaHUSI K YPOBHIO MOJITOTOBKHU yYalTUXCs K
oro.

Heas nanHoro Kypca - pa3BUTHE MHTEpeca OOyUYaIOIIUXCS K MAaTEMATHUKE;
YMEHHUS CcaMo- CTOSITEIbHO J00bIBaTh 3HAHUS W MCIOJB30BAaThb HX A
JOCTHXKEHUsI COOCTBEHHBIX ILIeJieH; pa3BU- THE MaTeMaTHYEeCKOro Kpyrosopa,
MBIIIJICHUS,  HCCIIEIOBAaTEIbCKUX  YMEHUW; BOCIUTAaHUE HACTONYHMBOCTH,
WHHUIMATHBEI, JIJIsl aKTUBHOTO YYacTHs B )KU3HU OOIIIECTBA.

OCHOBHBIMHM 3aJa4aMM Kypca SBIISIIOTCS
- YCBOEHHE MAaTEMaTUYECKON TEPMUHOJIOTUN U CUMBOJIUKY;

— (popmupoBanue MOTPEOHOCTH K TOTUYECKUM OOOCHOBAHUSAM U PACCYKICHUSM;
- pa3BUTHE MTO3HABATEILHOI'O HHTEPECA;

— BOBJICYEHUE B HCCIIEIOBATEIBCKYIO EATEIbHOCTD;

— COJICWCTBHE BOCHHUTAHUIO AKTUBHOCTU JIMYHOCTH, KYJIbTYpPhl OOIICHUS H
HOPMATHUBHOT'O MOBE-JACHUS B COIIYME.

COIAEPKAHHUE SJIEKTUBHOI'O KYPCA «PEHIEHUE 3ATAY»



Kypc paccunrtan Ha 34 4. BKIIOYEHHBI B IPOrpaMMy MAaTEpHUANl IPEANOIaraet
MIOBTOPEHHE NYIIIYOJIEHUE CIEAYIOIUX Pa3IeIOB MAaTEMATUKHU

Auare0Opa

Yucia v BbIYMCICHUS

Payuonanvnuie uucna

Hpobu 0OBIKHOBEHHBIE U JECATUYHBIC, IEPEXO]T OT OJHOU (POpPMBI 3aNTUCH
npoOeit k aApyroi. [loHsTHE palMOHAIBHOTO 4YHUCJA, 3aluCh, CpPaBHEHUE,
yIOPSOYMBAHUE pPAIlMOHAJIBHBIX YH- celd. ApupMeTHdeckue AeUCTBUS C
panMoHaNbHBIMU ynciaamu. PelieHue 3a1a4 U3 peajbHON NPaKTUKK Ha YacTH, Ha
TpoOu.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTelieM: OMpeJesieHne, MpeoOpa3oBaHUE
BBIPXKCHUN HA OCHOBE OMPEACIICHUS, 3aITUCh OOJIBIIUX YUCET.

[IporieHThI, 3aNTUCh TIPOIICHTOB B BUJE APOOU U APOOU B BUE MPOIICHTOB.
Tpu ocCHOBHBIE3a/]a4M HA TIPOIIEHTHI, PEUICHUE 3a/1a4 U3 PEATbHON MPAKTUKHU.

[IpyuMmeHeHre TPU3HAKOB JEIMMOCTH, PA3J0KEHUE Ha MHOKUTEIH

HATypaJIbHBIX YKcell. PeabHble 3aBUCUMOCTH, B T.4. MpsMasi U oOpaTHas

PONOPIIMOHATIBHOCTH.

AJire0panyvecKue BbIpasKeHUs

IlepemeHHbIE, YHWCIOBOE€ 3HAYCHHE  BBIPAKEHUS C  MEPEMEHHOIM.
JlonycTuMble 3HAuY€HUA NEpeMeHHBbIX. [IpencraBieHUe 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU B Buze popMyibl. Berancnenus no hopmysam.

[IpeoGpa3zoBanrne OYKBEHHBIX BBIPRKEHHUH, TOXIECTBEHHO paBHBIC
BBIp@KEHUS, TMpaBWiIa MpeoOpa3oBaHHs CYMM U TMPOU3BEACHUM, MpaBuiia
PacKpBITUS CKOOOK U MPUBEEHUS MOJO0HBIX ClIaraeMbIX.

CBoliCcTBa CTENEHH C HATYPAJIbHBIM MTOKA3aTEIIEM.

Onnowrensl W MHorowieHsl. CteneHb MHorowieHa. CroxkeHwue,
BBIUMTAHUE, YMHOKEHHUE MHOTOUYIEHOB. @OpMYibl COKPAIIEHHOTO YMHOKECHHUS :
KBaJApaT CyMMbl UM KBaApar pa3HocTH. @opMmyrna pa3HOCTH KBaJApPATOB.
Pa3noxeHre MHOTOWIEHOB HA MHOHUTEIH.

YpaBHeHus

VYpaBHeHUE, KOpEHb YypaBHEHHWs, TMpaBuja MpeoOpa3oBaHUS YpaBHECHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JIuHeliHOE ypaBHEHHE C OJHOM MEPEMEHHOM, YHCIIO KOPHEW JMHEWHOTO
YpaBHEHHUsI, pEUIeHUE JIMHEHHbIX ypaBHeHHU. CocTaBleHHE YpPaBHEHUU IO
YCJIOBHIO 3a7auu. PemeHne TeKCTOBBIX 3a/1a4 C TOMOUIBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C JABYMs MEpeMEHHBIMH U ero rpaduk. Cucrema
JIBYX JIMHEMHBIX YpPaBHEHHWW C JAByMs IIepeMeHHbIMH. PemeHne cucrem
ypaBHEHHUI CrOCOOOM TOJCTaHOBKH. [IpwMepbl pemieHus TeKCTOBBIX 3ajad C
MMOMOIBI0 CHCTEM YPaBHECHUU.

Koopannatel u rpagpuku. PyHKUMHU

Koopaunara toukm Ha npsamoun. YucnoBble npoMmexyTku. PaccrosiHue
MEXY JIBYMSI TOUKAMU KOOPJIMHATHOW MPSIMOM.

[TpsimoyrosnbHas cuctema koopauHat, ocu OX u Oy. AGciucca U opMHaTa
TOYKM Ha KOOpAMHATHOM 1uiockocTu. Ilpumepsl rpadukoB, 3aJaHHBIX
dbopmynamu. UteHue rpaukoB peaibHbIX 3aBUCUMOCTEH.



[lonsitue dynkuuu. I'papuk dynkuuu. CpoiictBa GyHkuuit. JlunelHas
¢ynkuus, e€ rpapuk. I'papuxk ¢yskmum y = |x|. ['paduueckoe pemenue
JIMHEMHBIX YPABHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.

I'eomerpusn

Hauvanenuble monsTtus reomerpuu. Touka, mpsiMasi, OTPE30K, JIyd. YTOI.
Bupapr yrios. BeptukanbHble U cMexHble yribl. buccekrpuca yria. Jlomanas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U NEPIIEHANKYISIPHOCTD NPSIMBIX.

Tpeyronpnuk. Beicota, MenuaHa, OuccekTpuca, HX  CBOWCTBA.
PaBHOOeApeHHBIN M PaBHOCTOPOHHMH  TpeyroibHUKU.  HepaBeHCTBO
TpPEyroJIbHUKA.

CBoiicTBa ¥ TpHU3HAKU PaBHOOEIPEHHOTO TpeyroibHuka. [Ipu3Haku
PaBEHCTBA Tpe- YTOJBbHUKOB.

CBoiicTBa M TNpPHU3HAKKM MApaUIeNbHBIX MpsAMbiX. Cymma  yIJoB
TpPEYroJibHUKA. BHEIIHNE YIiIbl TPEYTOJIbHUKA.

[IpssMoyronbHbIA  TpeyronbHUK. CBONMCTBO MEAHMAaHbl MPSMOYTOJIBHOIO
TpEyrojibHuKa, IpOBeAEHHOW K  runoreHyse. IIpu3Haku  paBeHCTBa
IIPAMOYTOIBHBIX TPEYrOJLHUKOB. [IpIMOYroNbHBIN TpeyronbHuk ¢ yriaom B 30°.

HepaseHncTBa B reomeTpuu: HEPaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUTMHE JIOMAHOM, TeopemMa 0 OOJbIIeM yriie U OOJbIIe CTOPOHE TPEYroJbHUKA.
[lepneHauKyJIAp U HAKIOHHAS.

OnucareibHASI CTATHCTHKA.
[IpencraBienne NaHHBIX B BHUjE TaONUI, AUarpamMm, rpadukoB. 3amoiaHeHHe
Ta0JIUL, YTEHUE W TOCTPOEHHE JuarpaMm (CTOJIOYATHIX U KPYroBBIX). UTeHue
rpaduKoB peajbHBIX MpoleccoB. M3- Bieuenne mHboOpMalMK U3 JUATPaMM U
Ta0JIUII, UCTIOJIb30BAaHUE ¥ MHTEPIIPETAIINS JaHHBIX.

OnucaTenbHas CTAaTUCTHKA: CpeiHEe apudMeTHIecKoe, MeInaHa, pa3Max,
HaumOoJbIIIee ¥ HAaWMEHbIIIEe 3HAUCHUsS HaOopa YMCIOBBIX NaHHBIX. [IpuMmepsr
CIIy4aliHOM M3MEHYHUBOCTH.

Benyumme meToabi:
e cJoOBecHBbIM (JEeKIusi, OOBACHEHHE aJTOPUTMOB pEIICHUsS 3a7aHuii, Oecena,
JUCKYCCHS);

e HaIJBIAHBIA (JIEMOHCTpAIMSI HATYPaJTbHBIX OOBEKTOB, MPE3CHTAIIUN
YPOKOB, BHI€O(OUILMOB, aHUManuid, ¢oTtorpaduii, TaOIHI, CXEM B
udpoBoM Gopmare);
e  YaCTUYHO-TIOUCKOBBIM, TIOMCKOBBIN, MpOOJEeMHBIM (0OCYyXIeHUE
MyTeH pemnieHus mpoOIeMHON 3a1a4n);

e TMPAKTHYECKUM.

DopMbI 00y4YeHUSA:

e KOJUICKTHBHBIC (JIEKIMs, Oeceqa, MTUCKYCCHS, MO3TOBOM IITYpM, OOBSICHEHHE H
T.IL);



eIpyMNMoBkie (00CYXIeHHE TPOOJIEMBI B IPYIINaX, pelIeHUE 3a1a4 B Iapax U T.I1.);
e WHAMBHUIYyaAIbHBbIC (MHIUBUAYAIbHASI KOHCYJIbTALIMS, TECTUPOBAHUE U D).

OcHoBHbBIE cpeAcTBA 00y4YeHU:
e DJIEKTPOHHBIC YUEOHBIE MOCOOUS;
e TEOPETUYECKHUE MAaTE€pPHUAIbl B 3JIEKTPOHHOM U NEYaTHOM (popmare;
e BHUIEODUIBMBI, aHUMALUHU, TaOJULbI, CXEMbl, MaTEMaTUYECKUE
MOJIENIN B AJIIEKTPOHHOM (op-Mare;
e  pa3NUYHbIC BapUaHTbl KOHTPOJIBHO-U3MEPUTENbHBIX MaTepranoB OI'D
[0 MaTeMaTHKE B 3JIEK-TPOHHOM U MIEYaTHOM BHJIAX.

INIJTAHUPYEMBIE PE3YJIBTATDI OCBOEHUA
IJIEKTUBHOI'O KYPCA «PEIIEHUE 3AJTIAY»



OcBoeHure >MEeKTUBHOTO Kypca JOIKHO 00eceunBaTh JOCTI)KEHNE Ha YPOBHE
OCHOBHOTO 00I111eT0 00pa30BaHUsl CIAEAYIOMIUX JIUUYHOCTHBIX, METAPEIMETHBIX U
MIPEAMETHBIX 00Pa30BATEIHHBIX PE3YIHTATOB:

JIMUYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIbTATHl OCBOCHUSI 3JIEKTUBHOTO Kypca XapaKTEePU3YOTCS:

IlarpunoTrnyeckoe BOCIMTAHHE:

IIPOSIBJICHUEM HHTEpeca K IPOUUIOMY M  HACTOSLIEMY POCCUHUCKOU
MaT€MaTUKH, LEHHOCTHBIM OTHOLIEHWEM K JIOCTHIKCHHSIM POCCUHMCKHX
MAaTE€MAaTUKOB U POCCUKMCKON MAaTEMaTUYECKOW IIKO- JIbl, K MCIOJIb30BAHHUIO 3TUX
JOCTUXKEHUHN B IPYTrUX HAyKaX U MPUKIAAHBIX cepax.

I'paknanckoe U 1yXOBHO-HPaBCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHHIO OOS3aHHOCTEW rpakJlaHWHA W pealu3alii ero
npaB, TMPEACTABICHHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEAYpP I'PaKJaHCKOro 00iiecTBa (BbIOOPHI,
OTIPOCHI U TP.); TOTOBHOCTHIO K OOCYXKIEHHUIO ATHYE- CKUX MPOOJIEM, CBSI3aHHBIX
C NPaKTUYECKUM MPUMEHEHUEM JOCTUKEHUU HAYKH, OCO3HAHHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MTPUHIUIIOB B IESITEIBHOCTH YUYEHOTO.

Tpynosoe BociuTanme:

YCTAHOBKOW Ha aKTUBHOE Y4YacTHE B pEIICHUM MPAKTUYECKUX 3a/Jad
MaTE€MaTHYECKON HaNpaBJIEHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMAaTHYECKOTO
oOpa3oBaHus Ha MPOTSHKEHUHM BCEHM >KM3HU JJIA YCIEIHOW NMpogecCuoHalIbHON
JESTENBHOCTH U PA3BUTHEM HEOOXOJUMBIX YMEHHM; OCO3HaHHBIM BBHIOOPOM U
MOCTPOCHHEM MHANBUAYAIBbHON TPACKTOPUM 00PA30BaHUS U KU3HEHHBIX IIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM.

JcTeTHUECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K  DOMOIIMOHAIBHOMY H  3CTETHUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/Jad, PEIICHUH, PACCYKICHHUH, YMECHHUIO BHJICTH
MaTeMaTUYE€CKUE 3aKOHOMEPHOCTH B UCKYCCTRBE.

IleHHOCTH HAYYHOI'O IO3HAHMS:

OpHEHTallMEd B JACATECIIBHOCTH Ha COBPEMEHHYK) CUCTEMY HAay4YHBIX
MpPEACTaBIECHUN 00 OC- HOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOIBI
1 00IIIecTBa, TOHUMAaHUEM MaTeMaTH- YECKOW HAyKH Kak cepbl YeIOBEUECKOU
NEATENBHOCTH, ATANOB €€ Pa3sBUTUS U 3HAYMMOCTH Ui Pa3BUTHS UMBUIN3ALUH;
OBJIQJICHUEM SI3bIKOM MATEMATHKHA U MATEMATUYECKOWU KYJIbTYPOH KaK CPEICTBOM
MO3HAHUSI MUPA; OBJAJCHHEM NPOCTEHMIIMMHU HABBIKAMHM HCCIEA0BATEIbCKON
Jesi- TEIbHOCTH.

duznyeckoe BOCNUTAHME, (opMHpoOBaHUE KYJIbTYPbl 310POBbS W
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

FOTOBHOCTBHIO MPUMEHITh MaTeMaTUYECKUE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBS, BEIEHHMS  30pOBOro oOpa3a KU3HM (340pPOBOE  IUTAHUE,



cOQJIaHCUPOBaHHBIA PEXKHUM 3aHATHM W OTAbBIXa, peryisgpHas (¢usndeckas
AKTUBHOCTB); C(POPMHUPOBAHHOCTHIO HaBbIKA pPe(IIEKCUH, MPU3HAHUEM CBOETO
IIpaBa Ha OLINOKY U TAKOT'O K€ IIPaBa JPYroro 4eIoBeKa.

IKO0JOrHYecKoe BOCIUTAHHUE:

OpUEHTaluel Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUM JJIs pelleHus 3a1ay B
00JIaCTH CO- XPAaHHOCTU OKpYXalolleld cpeibl, IJIaHUPOBAHUSA IOCTYNKOB U
OLICHKM MX BO3MOXXHBIX TOCJE/A- CTBUU AJI OKPYXaloleh Cpelibl; OCO3HAHUEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM U MyTed UX PEIICHHUS.

JInyHOCTHBIE pe3yJIbTAThI, 00ecleYrBAOIIHE AJANTANNIO 00yYAIOIerocs K
U3MEHS0- IUMCS YCJIOBUSAM COIHAIBHON U MPUPOAHOM Cpebl:

FOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSAX HEONPEIEIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOEM KOM- METEHTHOCTU 4YEPE3 MPAKTUYECKYIO NEATEIBHOCTb, B TOM
qyclie YMEHUE YYMUTbCS Yy JpYrux Jo- Jeid, npuodperat B COBMECTHOMU
NEATEIbHOCTY HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIMU U3 ONBITA APYTHX;

HEOOXOJUMOCThIO B (OPMHUPOBAHHMM HOBBIX 3HAaHUH, B TOM YHCIIE
dbopMynupoBaTh UAEH, MO- HATHUSA, TUMOTE3bl 00 O0BEKTAX U SIBICHHUSIX, B TOM
YlClie paHee HE M3BECTHBIX, OCO3HABaTh Jie- (YUIUTHI COOCTBEHHBIX 3HAHWUHA M
KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh  CTPECCOBYIO  CHUTYallMIO,  BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIUNA KOHTpPMEp, KOPPEKTUPOBATH
IPUHUMAaEMble PELICHUs U AeicTBUs, (HOp- MYJIMpPOBATh U OLEHUBATh PUCKU H
nociencTBus, GOpMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI
MeranpenMeTHbie pe3yiIbTaThbl XapaKTEPU3YIOTCS OBJIAJICHUEM

VHUBEPCAIbHBIMU —~ HOZHABAMEIbHBIMU  OelicmBUsiMU,  VHUBED-  CAJIbHbIMU
KOMMYHUKAMUBHBIMU  OCUCMBUAMU U  YHUBEPCALbHLIMU — PezYIAMUGHbIMU
oelcmeu- Amu.

1) Vuueepcanvrole no3naeameibHvle oeticmeus obecneyusaiom
Gpopmuposanue 6a306vbIX KO- SHUMUBHLIX NPOUECCO8 00YUaArOUUXCs (0C80eHUe
MemoO08  NO3HAHUSL — OKPYJCAlowe20  Mupa,  NpUMEeHeHue  JI0SUHECKUX,
Uccne008amenbCKux onepayutl, ymenul pabomams ¢ ungopmayueii).

Ba3oBble Jornueckue 1eicTBUA:

* BBIABIIATh U XapaKTEPU30BATh CYIIECCTBEHHBIC NMPU3HAKA MATEMATUYECKUX
00BEKTOB, MO- HATHIA, OTHOIICHUH MEXIY MOHATHIMH; (OpMyIUpoBaTh
ONpPEAEIEHUs] TOHATUM; YCTa- HABIMBATh CYIIECTBEHHBIA NPU3HAK
KIaccu(UKaIMi, OCHOBAaHUSA JUIsi OOOOIIEHUS W CpaBHEHHS, KPUTEPUU
IPOBOAMMOIO aHAJIN3a;

* BOCIpPUHHUMATh, (OPMYIUPOBATH W  NPeoOpa3OBBIBATh  CYKJICHHUS:
yTBEPAUTEIbHbIE M OTpPULATEIbHbIC, €IUHUYHBIC, YaCTHbIE U OOIIUE;
YCJIIOBHBIE;

* BBIABIIATH  MAaT€MaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTax, JIaHHBIX, HAONIOACHUSAX M YTBEPKICHUSIX;
npeajaratb  KpUTEpUM Uil BBISIBIICHUS  3aKO- HOMEPHOCTEH U



MIPOTUBOPEUHIL;

* JeNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKHU, JAEAYKTUBHBIX H
MHIYKTUBHBIX yMO3aKJIIOUEHUH, YMO3aKIIOUEHUN 110 aHAJIOTHH;

* pa30uparh JOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKIECHUN (HpAMBIE U OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIBHO HECJIOXKHBIE J0Ka3aTelbCTBA
MaTeMaTu4ecKux (aKkToOB, BbI- CTpaWBaThb ApPryMEHTALMIO, HPHUBOJIUTH
OpUMEPBI U KOHTPIIPUMEPHI; 000CHOBBIBATH COO- CTBEHHBIE PACCYKIEHUS;

* BbpIOMpaTh crnoco0 pemeHuss yd4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BbHIOMpaTh HauOoNee MOAXOASAMMI ¢ y4€ToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTE- PUEB).

ba3oBble ucciien0BaTeILCKUE TEHCTBUS:

" HCNOJB30BaTh BOIPOCHI KaK HMCCIENOBATENbCKUA MHCTPYMEHT MO3HAHHUS;
dopMynupo- BaTh BOMPOCHI, (UKCUPYIOIIKE MPOTUBOpPEUHUE, MpoOdiieMy,
CaMOCTOSATEJIbHO YCTaHABIM- BaTh HMCKOMOE M JaHHOE, (HOpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIMI0, MHEHHUE;

* TPOBOJUTH II0 CAMOCTOSTEIBHO COCTABJICHHOMY IIIaHY HECJIOKHBIN
OKCIICPUMEHT, He-  OONBIIOE  HMCCIENOBAaHHWE IO  YCTAHOBJICHHUIO
0COOEHHOCTEN MAaTEMaTUYECKOTO0 OOBEKTA, 3aBUCHMOCTEH OOBEKTOB
MEXTy CO0O0ii;

*  CaMOCTOSATEIBLHO (OPMYJIMPOBATH OOOOIICHHS M BBIBOJBI IO pe3yIbTaTaM
NIPOBEIEHHOTO HAOJIOJICHUS, WCCICAOBAHMS, OIEHUBATH JOCTOBEPHOCTH
TIOJIYYCHHBIX PE3YJIbTAaTOB, BbI- BOJOB M 000OIICHHUI;

* TIPOTHO3UPOBATh BO3MOJKHOE pa3BUTHE IIPOIECcca, a TAKXKE BBIIBUTATh
IIPEIITOJIOKEHHUS 0ET0 PA3BUTHH B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanueii:

* BBISBISTH HEJOCTATOYHOCTh M HM30BITOYHOCTh HHGPOPMAIMM, AHHBIX,
HEOOXOUMBIX I PEIICHUS 3a1a4H;

* BBIOWpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH M HMHTEPIPETUPOBATH
UH(GOPMAIMIOPA3IMYHBIX BUIOB U (DOPM IpE/ICTABICHUS;

» BpIOMpaTh (opMy TpeAcTaBiIeHHS HWHGOPMAMKM W HWUTFOCTPUPOBATH
perraemMbie 3aaydl CXeMaMH, AuarpaMMaMu, WHOW TrpaduKkod U UX
KOMOMWHAIIASIMU;

* OICHWBATh HAAEKHOCTh MHPOPMALMK IO KPUTEPHSIM, MPEAI0KCHHBIM
yauTesaeM WInCc(HOopMyIUpOBaHHBIM CAMOCTOSITEIHHO.

2) Vuusepcanvroie KOMMYHUKAMUBHbLE oelicmeus obecnevyusarom
CchOpMUPOBAHHOCMB CO-YUATBHBIX HABLIKOS 00YUAIOUJUXCAL.
Oo0menue:

* BOCIpPUHUMATh U (QOPMYIUPOBATH CYXKIEHHUS B COOTBETCTBHUH C
YCIIOBUSIMU M LEJISIMUA OOLIEHUS; SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO
TOYKY 3PEHUS B YCTHBIX U NMUCBMEH- HBIX TEKCTAX, 1aBaTh MOSICHEHUS IO
XOJly pELICHUS 3aa4yi, KOMMEHTUPOBATh NOJIYUYEH- HbIM PE3YJIbTAT;

* B X0A€ OOCYXKJEHMs 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaEMON TEMBbI,
npoOJieMbl,periaeMoi 3aJlaud, BBICKA3bIBaTh HJIEH, HAlIEJICHHbIE Ha IOUCK



pEIIeHus; COMOCTABISATh CBOH CYKIEHUS C CYKICHHUSIMH JPYTHX YYaCTHUKOB
nuanora, OOHapyXUBaTh pa3IMuU€ W CXOJCTBO TMO3UIUM; B KOPPEKTHOM
dbopme hopmyIUpoBaTh pa3HOTIACHS, CBOM BO3paXe- HUS,

* TPEACTAaBIATH  PE3yNbTaThl  pEHICHWS  3aJa4d,  OIKCIEPHMEHTa,
UCCJENIOBAaHUs,  IPOEKTa;  CAMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YIETOM 3a7a4 MPE3ECHTAIIMH U 0CO- OEHHOCTEH ayIuTOPHUH.

CoTpyaHun4ecTBo:

* TIOHMMaTh W  HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW W
VMHIUBHUIYaTbHON paObOThI MPH PEIICHUH YI€OHBIX MATEMAaTUICCKUX

* 337a4; TOPUHAMATH IIeb COBMECTHOH [IE€ATEIbHOCTH, IUIAHHPOBATH
OpPraHM3allMI0 COB- MECTHOM paloThl, pacmpeAensiTh BHIBI padorT,
JIOTOBAapUBAThCs, OOCYX JaTh MPOIECC W PE3ysbTaT paboThl, 0000IIaATh
MHEHHsI HECKOJIBKUX JTFOJICH;

* y4yacTBOBAaTb B TpyHnmnoBbeIX (opmax paboTel (00CyxkaeHUs, OOMEH
MHEHHSIMH, MO3TOBBIE IITYPMBI U JP.); BBIIIOJHATH CBOIO YacTh paOOTHI U
KOODJAMHUPOBATh CBOW JEHUCTBUS C JPYTHMH WICHAMH KOMAaH/IbI;
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMHA MPOAYKT MO KPHUTEPHUSM,
chOopMyITUPOBaHHBIM YYaCTHHKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pecynamuensvie oeiicmsus obecneuusarom ¢hopmuposanue
CMBICTIOBbIX YCMAHOBOK U ICUSHEHHBIX HABbIKOG TUYHOCTIU.

Camoopranusanus:

" CaMOCTOATENBFHO COCTAaBJIAThH IUIAH, AITOPUTM PEIICHHs 3aAadd (WM €ro
4acTh), BBIOU- paTh COCOO pelieHusl ¢ YYETOM HMEIOUIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEeHTHpPOBaTh W KOPPEKTHPOBATH
BapHaHTHI PEIICHUI ¢ YIETOM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb:
* BJQJCTh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS —Ipollecca U

pe3ysbTaTa penieHus MaTeMaTHYeCKOM 3a1auu;

" [pPEeABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU PELICHUU
3a7]a4d, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAMIEHHBIX OITMOOK, BRISIBJICHHBIX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IIOCTABICHHOMN LEIU U
YCIIOBUSAM, OOBSICHATH MPUYUHBI JTOCTHXKCHUS WU HEJOCTIKEHUS IIENH,
HAXOJIUTh OIMOKY, aBaTh OLIEHKY TPUOOPETEHHOMY OTIBITY.

IHNPEIMETHBIE PE3YJIBTATHBI
OcBoeHHE DSJEKTUBHOTO Kypca JOJDKHO — o0ecreunBaTh JOCTHIKCHHUE

CICAyOmuX IIpCAMCTHBIX O6pa3OBaTeJII>HBIX PE3YyJIbTATOB:

Yucua u BbIYUCTICHUS

- BeInmosiHsTh, codetast yCTHbIE U MUCbMEHHBIE MPUEMBI, aprU(PMETUUECKUE
JNEUCTBUA C PAMOHAIBHBIMU YHCIIAMMU.

- HaxonuTh 3HaueHUs1 YUCIOBBIX BBIPAKEHUI; IPUMEHSITh Pa3HOOOpa3HbIe



CIOoCOOBI ¥ MPUEMBI BBIYMCIICHHS 3HAUEHUW APOOHBIX BBIPAKEHU, COJIEpKaIIUX
OOBIKHOBEHHBIE U JIECSITUUHBIE APOOH.

-Ilepexoaute OT opHOW  (OpMBI  3amMCU  4YHCEN K  JIPyrou
(mpeoOpa3oBbIBATH JIECATUYHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATUYHYIO JPOOB).

- CpaBHUBATh U YHOPSAJOUYMBATH PALIMOHAIbHBIEC YHUCIIA.

- OKpyTJIATH YKCa.

- BBITIONMHAT, NPUKHUAKY M OLEHKY pe3yjbTara BbIYUCICHUN, OLIEHKY
3HAYEHUU YMCIIOBBIX BBIPAKCHUN.

- BBINOJIHATE JENCTBHS CO CTENEHSAMM C HATYpaJIbHBIMU IMOKA3aTEIAMMU.

- IlpuMeHATh  NpU3HAKK  JEJIUMOCTH,  PA3J0KEHUE HA  MHOMKHUTEIHN

HaTypAJIbHBIX YUCEI.

- PemaTpe npakTUKO-OPUEHTUPOBAHHBIE 3a/1a4l, CBA3AHHBIE C OTHOLIEHUEM
BEJIMYMH, IMPONOPLUHOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH; WHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHUS 3a/1a4 ¢ YYETOM OIPAHUYEHUH, CBA3AHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKue BbIpasKeHUs

- Ucnonp3oBath  anreOpandyeckyrd  TEPMHUHOJOTHIO UM CHUMBOJIUKY,
OPUMEHSTH €€ B IIPO- IIECCE OCBOCHUS YYEOHOr0 MaTepuaia.

- Haxonuth 3HayeHuss OyKBEHHBIX BBIPOKEHUW MPU 3aJaHHBIX 3HAYEHUIX

NIEPEMEHHBIX.

- BeimonusaTe  mpeoOpa3oBaHUs  LETOTO  BBIPAKEHHS B  MHOTOWIEH
PUBEJICHUEM 0100~ HBIX CIaraeéMbIX, paCKpbITUEM CKOOOK.

- BBINOJIHATE YMHOXKEHUE OJHOYJIEHA HA MHOTOWIEH M MHOrOWIeHa Ha
MHOTOWIEH, TPU- MEHATH (POPMYJIbI KBaJIpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

- OCyIIECTBIATh PA3JIOKEHUE MHOTOUYIEHOB HAa MHOMXHUTEIU C MOMOILBIO
BBIHECEHUSI 32 CKOOKHM OOIIEro MHOMXMWTENS, TPYNIUPOBKUA CJIaraeMbIX,
npuMeHeHHs! GOPMYIT COKPAIIEHHOTO YMHOKEHHUS.

- IlpumensTs mpeoOpa3oBaHMsT MHOTOUJICHOB Jisi PEIICHUS Pa3IUUYHBIX
3a/1a4 U3 MaTe- MaTUKU, CMEKHBIX MPEIMETOB, U3 PEaIbHOM MPAKTHKHU.

- Mcnosib30BaTh CBOMCTBA CTENEHEH C HATYPAIbHBIMHM MOKA3aTEIAMU IS
npeoOpazoBa- HUS BEIPAKEHUH.

YpaBHeHUs U HEPABEHCTBA

- Pemrate nuHEHbIE YpaBHEHHS C OAHOM MEPEMEHHOW, IPUMEHSS ITpaBUia
rnepexofa OT HCXOJHOTO YpaBHEHUs K pPAaBHOCWIBHOMY eMy. IIpoBepsts,

SBJISICTCS JIM YUCJIO KOPHEM ypaBHE- HUSL.
- [IpumensTh rpadmdeckre METOBI IPU PEIICHUH JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.

- Ilonbupate mpumepsl Tap YHcelN, SBISIOMIMUXCS PEIICHUEM JTHHEHHOTO
YPaBHEHUS CABYMs EPEMEHHBIMU.

- CTpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JTUHEHHOTO YpaB HEHUS C
JIBYMs TIepe- MEHHBIMU; TOIB3YSCh TpadUKOM, MPUBOIUTH MPUMEPHI PEIICHUS
YpPaBHEHUS.

- Pemate cuctemsbl JBYX JMHEWHBIX YPAaBHEHUN C JABYMs NEPEMEHHBIMH, B

T.4. rpaduye-
CKH.
-CocraBnsiTh W pelarb JUHEMHOE YPAaBHEHHE WM CUCTEMY JIMHEHWHBIX



YPaBHEHUU 110
YCIOBUIO 3aJlayd, WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJlayu
[IOJIy4YECHHBIN pe- 3yJIbTar.

Koopaunatel u rpadpuku. @PyHkuumn

- M300pakaTh Ha KOOPAMHATHOW NPSIMOM TOUYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpJU- HAaTaM, Jy4d, OTPE3KH, UHTEPBAJbl, 3alUChIBATh YMCIIOBBIC
MIPOMEKYTKHU Ha alre0pandyeckoM si3bIKe.

-OrMeyarh B KOOPAMHATHOM IUIOCKOCTH TOYKM MO  3aJaHHBIM
KOOpJMHATaM; CTpOUTh rpaduku JuHEWHbIX @yHKuHA. Crpouth rpaduk
GyHKIUU Y = Px L.

-OnuceiBaTh € TOMOILIBIO (PYHKIUMHA HM3BECTHBIE 3aBHUCHUMOCTU MEXAY
BEJIMYMHAMH: CKOPOCTh, BpPEMsI, PACCTOSIHME; II€HA, KOJUYECTBO, CTOMMOCTD;
POU3BOJIUTEIBLHOCTD, BPEMsI, 00BEM PabOTHI.

- HaxonuTth 3HaueHune pyHKIUU MO 3HAUEHUIO €€ apryMeHTa.

-Tlonumars  rpaduueckuii  cmoco®  MpeACTaBICHHsT M aHajIu3a
uHboOpMalMK; M3BIEKaTh W HWHTEPHPETUPOBAThH MHGOPMALMIO U3 TpaduKOB

peanbHBIX MPOLECCOB U 3aBUCUMOCTEN.
I'eomerpusn
» Pacro3HaBaTh H3yYEHHbIE TE€OMETPUUECKUE (QUTYpPBI, OINPEACNATh HX

B3aMMHOE  pACIIOJIOKEHUE, U300pakaTb TreoMeTpuyYeckue (QUrypsi;
BBITIOJIHSITh YEPTEKHU 110 YCJIOBHIO 3ahadu. V3MepsTh JUHEHHBIE W
yIJ0BbIe BEIWYHMHBL. PermaTth 3a7auv Ha BBIYUCICHHUE JJIUH OTPE3KOB U
BEJIMYMH YTJIOB.

» Jlenath rpyOyl0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH MPEAMETOB B
peaNbHON KU3HH, pPa3MEPOB MPUPOJHBIX 00BEKTOB. PaznuuaTe pazmepsl
ATUX 0OBEKTOB MO MOPSIIKY BEJIM- YUHBI.

*  CTpouTh YepPTEXKH K TEOMETPHUUECKUM 3a]ja4aMm.

» Jlosmp30BaTbCsl NpPU3HAKAMHM PABEHCTBA TPEYTOJBbHUKOB, MCIIOIB30BAThH
NPU3HAKU U CBOM- CTBa PaBHOOEIPEHHBIX TPEYTOJBbHUKOB MPHU PEIICHUU
3a7ay.

» [IpoBOAUTH JOTMYECKHE PACCYXKICHUS C HMCIIOJIB30BAHHEM T'€OMETPUUYECKUX
TEOPEM.

» [lonp30BaTbCsl MPU3HAKAMU PABEHCTBA MPAMOYTOJBHBIX TPEYrOJbHHUKOB,
CBOMCTBOM Me€- JWaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYTOJIBHOTO
TPEYroJbHUKA, B PEIICHUU I'€0- METPUUECKUX 3a/ad.

» Onpenenarh MapaJyIebHOCTh MNPSAMBIX C TOMOIIBIO YIJIOB, KOTOPBIE
obpazyer ¢ HuMH cekymas. OnpeacnsaTh MapalIeIbHOCTh MPSMBIX C
MOMOIIIPI0 PABEHCTBA PACCTOSAHUM OT TOYEK OJHOM MPSIMOW O TOYEK
IPYTrOou MPSIMOM.

» Pematp 3a7a4n Ha KJaeTyaTon Oymare.

» [IpoBOAUTH BBHIYUCIEHUS U HAXOAUTH YHUCJIOBbIE U OYKBEHHBIC 3HAUCHHS
YIJIOB B T€OMET- PUYECKUX 3aJlayaX C MCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYroJIbHUKOB U MHOTOYT'OJIbHU- KOB, CBOMCTB yIJIOB, 00pa30BaHHbBIX MPU



MEPECEYEHNH [JIByX MapajuleNibHBIX NPsMBIX Cce- Kylel. Pemarp
MPAKTUYECKUE 3a1a4M HA HAXO0XKICHUE YTJIOB.

* BiaaeTtb NOHATUEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEHEIATh
OMCCEKTpUCY yI- Jla U CEPEAUHHBIN MNEPHEHAUKYISIP K OTPE3KYy Kak
F€OMETPUUYECKUE MECTA TOUEK.

»  QOpMyJIUPOBATH ONPEAECICHUS OKPYKHOCTU M KpPyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TIIOJIb30BaTbCA HMX CBOWCTBAMH. YMEThb IIPUMEHATH OTH
CBOMCTBA NP PELLICHUU 3a/1a4.

» BiiageTh NOHATHEM ONKUCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonap3oBaThes (pakTamMu O TOM, YTO OUCCEKTPHUCHI
VIJIOB TPEYrOJIbHUKA MEpEce- KArTCA B OJHOM TOYKE, U O TOM, 4YTO
CEpEAMHHBIE NEPIEHAUKYIAPHI K CTOPOHAM TPE- YTOJbHUKA NIEPECEKAIOTCS
B OJTHOM TOYKE.

» BiiageTh NOHATHEM KACATEIbHOW K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOU
O MEPNEHAU- KYJISPHOCTU KACaTEIbHOW U pajinyca, NPOBEIEHHOIO K TOUKE
KacaHus.

» [lonp30BaTbCs  MPOCTEMIIMMU  TEOMETPUYECKUMH  HEPABEHCTBAMH,
IIOHUMATh UX MPAKTU- YECKUN CMBICI.

* JIpoBOAUTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUSI C TOMOIIBIO IUPKYJIS U
JIMHEUKH.

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC

No Pa3znen moBTopenus Kox- Buabl koHTpOIA
n/ BO CP | IIP | KP
II 4acoB

1. | Yncaa v BEIUHUCIICHUS. 2

2. | BykBenHsie BBIPAXKEHUS. 2




DopMyIIBL.

w
Z
p—

3. | Jlunelinple ypaBHEHHUS.

o
I

CBoiicTBa CTEIICHU C
HATYpaJbHBIMIOKA3aTEIIEM.

MHoOro4J1eHEI. No2

[TapannenbHOCTD NPAMBIX.

TpeyronbHUKH. Ne3

Anrebpanueckue 1poou Ne4

O X N o O
w| B w| w| U

JIuneitHas pyHKUIUS

10. | IIpsiMmOyrOJIbHBIE TPEYTONBHUKU. |2 Ne5

OmnucarenpHas CTATUCTHKA. 2

Konmponvuas paboma 1 Nel

Hmozo 34

KoHuTpoJb peanusauum nporpamMmmsi.

Camocmosimenvhbie pa60m bl

0 Tema

Brluncnenue 3HaueHWi YHMCIOBBIX M OYKBEHHBIX BhIpakeHHi. Pabora ¢
dbopMyIaMu.

MHorouJjeH. CJ'IO)KGHI/IG:, BbIYUTAHHUC, YMHOXKCHUC MHOT'OYJICHOB.

[lapannenbHbie psimbie. TpeyroJbHUKY U UX CBOWCTBA.

JleficTBus ¢ anreOpandyeckKuMu ApoOsiMu.

a1 B W) N I—‘z

[IpsiMmoyTOJIbHBIE TPEYTOJIBHUKH.

IIpaxmuueckue pabomoi
Nel. JIuneitnas ¢pyHkuus u e€ rpaduk.

Koumponvruie pabomul
Nel KoHTposibHOE TECTUPOBAHUE
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