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Егор Беседин


IlosicHuTeNbLHAS 3aMMUCKA

B coBpeMenHOM 00pa30oBaTebHOM MPOCTPAHCTBE 0CO0O0E 3HAUCHHE MPUOOPETAIOT 3aJauu
MOBBIIIEHHOW CJOXHOCTH, TOCKOJIBKY OHHM HE TOJBKO CIOCOOCTBYIOT YIIyOJCHHIO 3HAHUU TIO
MaTEMATHUKC, HO H pa3BI/IBaIOT y 06yqafoumxc;1 YMGHI/IC HeCTaH,Z[apTHOFO MBIIIJICHUA, ITOHMCKa
OPUTMHAIIBHBIX UICHHBIX PELICHUH U 0OOCHOBAHUS MOJYYEHHBIX pe3yibTaToB. OCBOGHHE METOI0B
pelIeHHs TaKuX 3a/1a4 TpeOyeT 6oiee BHICOKOT0 YPOBHS KOHIIEHTPALMHU, HACTOMYMBOCTH U THOKOCTH
MBIIJICHUA, YTO (bopMpreT y MIKOJBbHUKOB IICHHBIC KA4CCTBaA, HGO6XOHI/IMHG HEC TOJIBKO B I/I3y‘-IeHI/II/I
MaTEeMaTUKH, HO U B IPYTHX cepax AeITeTbHOCTH.

B npomecce paGoTel Haj 3amauaMy TOBBIIICHHOM CIIO)KHOCTH INKOJBHUKHA OCBAaMBAIOT
IIUPOKHUNA CHEKTP METOOB PACCYKICHUN: HHAYKIUIO M IEAYKIUIO, aHAJIH3 M CUHTE3, 00001IeHE U
KOHKpETH3aIuio, adcTparupoBanue u aHanorur. Ocoboe BHUMaHHE YIENSIeTCs (OPMUPOBAHUIO
YMEHUH CTPOUTH JIOTUYECKH Oe3ylpeuHble J0Ka3aTelIbCTBA, NPOBOJUTH CHCTEMAaTH3AlUIO
Pa3NIUYHBIX OJXO0/I0B U BEIOMpATh HanboJee paloHaIbHbIE CIIOCOOBI peIIeHusI.

Perienue cioXHbBIX 337]a4 UMEET HE TOJIBKO YU€OHYIO, HO M BOCIIUTATENbHYIO IEHHOCTh: OHO
bopmMHpyeT IeNeyCTPEMIICHHOCTh, YBEPEHHOCTh B COOCTBEHHBIX CHJIaX, YMEHHE IPEOA0JIeBATh
TPYAHOCTU U PATOCTh OT HMHTEJUIEKTYaJIbHBIX OTKPBITUH. IIpakThMka caMOCTOSATENBHOIO IOUCKA
peLICHUI IOMOTaeT y4alluMCs HE TOJIBKO 3aKPEIUTh 3HAHMS IKOJIBbHOM IPOrpaMMBbl, HO U BBIMTH 3a
e€ paMKH, 0CO3HaB IITyOMHY U KPacoTy MaTeMaTHUECKOW HaYKH.

Kypc «3agaun NOBBIIIEHHON CIOKHOCTH» HAINpaBiI€H HA pa3BUTHE Yy UIKOJBHUKOB
YCTOMYMBOrO MHTEpECA K MaTeMaTHUKe, JOPMHUPOBAHUE UCCIIECOBATEIICKUX HABBIKOB, TOATOTOBKY K
YYacTHIO B OJIMMIIMAJAX M KOHKYpCax, a TaKKe Ha 3aKiIaJblBaHUEC MPOYHOro (yHIaMeHTa s
JanbHEMIero W3y4eHHus MaTeMaTUKW Ha YriyOjleHHoOM ypoBHe. B pamkax kypca OyayT
paccMaTpuBaThCS 3alaud Pa3IMYHONW HANpaBIEHHOCTH: KOMOHMHATOpHBIE, anreOpanyeckue, H
reOMETPUUYECKHE. DTO MO3BOJUT YYaIIMMCSI OCBOMTh YHMBEPCAJIbHBIE MOJIXOJbI, IPUMEHUMBIE B
CaMbIX pa3HbIX pa3/iellax MaTEMaTUKH.

3aHATHS Kypca CTPOSTCs B (hOpMe CHCTEMHOM MPaKTUKU: YYallluecs MOTy4YaroT BO3MOKHOCTh
poOOBaTh pa3HbIE METOABI PEIICHHS, CPABHUBATH MOXO/IbI, HAXOIUTh ONTUMAIIbHBIE BAPUAHTHI U
CaMOCTOSTENNLHO (HOPMYITHPOBATH BBHIBOABI. TaKON OMBIT CIIOCOOCTBYET HE TOJBKO POCTY YPOBHS
MaTEeMaTHYeCKOH TMOATOTOBKH, HO W PAa3BUTHIO METAlPEIMETHBIX KOMIIETEHIIUH — YMEHHIO
UCCIIeIOBaTh, aHATTM3UPOBATh U 0000IIATh.

[lenp kypca «3amgaudl TOBBIMICHHOH CIIOKHOCTH» — c(OpMUpOBaTH y OOYYaIOUIMXCS
CIOCOOHOCTh K CaMOCTOSITEIbHOMY PEIICHUI0 HETPUBHAIBHBIX 3a/1a4, Pa3BUTh KPUTHUECKOE WU
TBOPUYECKOE MBIIIJIEHHUE, IOBBICUTh MOTUBALIMIO K U3YYEHUIO MaTEMATUKHU U MTOATOTOBUTH 0azy 1uid
YCIELHOr0 Yy4acTHs B OJINMIINAHOM ABMKEHUH U JAJIBHEHNIIEr0 akaIeMUYECKOTO poCTa.

MeTo1010rnYeCcKO OCHOBOM pealiu3aldy IMOCTABICHHOM LENU SIBISIOTCA CIEAYIOLINE
MPUHLIMIIBI:

— ITpuniun pa3BUTHS, KOTOPBI COCTOMT B TOM, YTO HOJTOTOBKA JOJDKHA OBITH HalleJeHa
IIPEXJAE BCEr0 Ha CO3JAHME YCIOBHUM JUIsl BCECTOPOHHETO PAa3BUTHUS MBILIICHUS U JUYHOCTHBIX
Ka4eCTB KayKJ0I'0 YYCHHKA, a HE OTPaHUYMBATLCS TPEHUHIOM B OCBOCHUM UMY METOZ[0B MAaTEMATHKHU.
CyTb 3TOro NMpUHIMIA MOKHO KpPaTKO BBIPA3UTh TE3HCOM: «PAa3BUTUE CPEICTBAMU MaTEMaTHKU
Ka)KJI0TO YYCHHUKa».

— IlpuHuun «BeIpalIMBaHUS) COCTOUT B COBMEILICHUH, C OJHOM CTOPOHBI, BHYTPEHHEU
AKTUBHOCTH YUYEHHKA, €0 LEJIEHANPABICHHBIX MONBITOK PACKPBITh U PEATU30BaTh CBOM NOTEHLIHAIL,



a ¢ Ipyroy CTOPOHBI, BHEIIHEH OPraHU3alUU 3TOM AKTUBHOCTU CO CTOPOHBI YUUTEI B paMKaX TOU
Ke LCIH.

— [IprHIHN yCIIEITHOCTH COCTOUT B aKLICHTUPOBKE HA YCIIELIIHOCTb, TO €CTh B CO3JaHUU TAKON
Cpenpl, I7ie K OIIMOKe OTHOCATCS KaK K CTYIEHbKE pOCTa, a He MOBOAY JUIsl OTOPYEHUS M TOPHUIIAHNS,
r7ie UEHUTCA W TMOJJCPKUBACTCS YCIEX KaKJOro YYEHHUKAa OTHOCHUTENIBHO ceOsi, He3aBUCHUMO OT
HAYaJIbHOTO YPOBHS €T0 MOJATOTOBKH U MAaTEMaTHYECKUX CIIOCOOHOCTEH.

IInanupyemble pe3yJbTaTbl 0CBOCHHS NpeAMeTa
OcBoenue y4eOHOTo Kypca «3ajaud MOBBIIIEHHON CIOKHOCTU» B 7 Kilacce 0OecreunBaeT
MIOMOIIb B JOCTH)KEHUH CIIEAYIOMUX MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB 110 OCHOBHOMY
yueOHOMY TpeaMeTy «MaTemMaTukay:

JInuyHOCTHBIE pe3yJIbTaThI

— TATPUOTHYECKOE BOCIUTAHME: TMPOSBICHHEM HHTEpeca K MPOIUIOMY U HACTOSALIEMY
POCCHUICKON MaTeMaTHKH, IICHHOCTHBIM OTHOILIIEHHEM K JIOCTHKEHHUSM POCCHUICKHX MaTeMaTHKOB U
POCCUICKOM MaTEMaTUYECKOM ILKOJIBI, K MCIOJIb30BAHUIO ITUX JOCTHKECHHMM B IPYIMX HayKax U
NPUKIIAJHBIX cepax;

— TPaXIaHCKOE U JYyXOBHO-HPAaBCTBEHHOE BOCIHTAHHME: TOTOBHOCTBHIO K BBIMOJHEHUIO
0053aHHOCTEH TpaKIaHWHA U peau3alliy ero Npas, MPEICTaBICHHEM O MaTeMAaTHYECKUX OCHOBAaX
(YHKIMOHMPOBAHUS PA3JIMUYHBIX CTPYKTYp, SBJICHUH, TNpoueayp TpakIaHCKOro oOIIecTBa
(Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIIEHUIO ITHYECKUX MPOOJIEM, CBS3AHHBIX C
NPAaKTUYECKHM MPHUMEHEHHEM IOCTH)KEHUI HAayKH, OCO3HAHHEM Ba)KHOCTU MOPAJIbHO-3THYECKUX
MPUHITUIIOB B ICATEIBHOCTH YYEHOTO;

— TpPYyIOBOE BOCIHMTAaHUE: YCTAaHOBKONH HA AaKTUBHOE YYAacTHUE B PEIICHUH MPAKTUYECKUX
3aJja4 MaTeMaTU4eCKOl HarpaBlI€HHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMaTHYECKOro 0Opa3oBaHUs
Ha TPOTSHKEHUM BCEH KHM3HM JUIS YCHEIIHOW MpOo(EeCCHOHATBHON AEATENbHOCTH U Pa3BUTHEM
HEOOXO/MMBIX YMEHHUI, OCO3HAaHHBIM BBHIOOPOM M TIOCTPOCHHEM HWHIWBUAYAIBHOW TPaeKTOPUU
00pa3oBaHMs U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIIECTBEHHBIX MOTPEOHOCTEH;

— DCTETHUYECKOE BOCIUTAHHE: CHOCOOHOCTHIO K 3MOIMOHAIBHOMY W 3CTETHUYECKOMY
BOCTIPHATHIO MaTeMaTHYECKUX OOBEKTOB, 33a/1ay, PELICHUH, pPaCcCyXACHUH, YMEHUIO BHICTb
MaTeMaTHYeCKUe 3aKOHOMEPHOCTH B HCKYCCTBE;

— IICHHOCTH HaYYHOT'O TIO3HAHUS: OPHEHTAIMEH B AEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY
HAYYHBIX TPEACTAaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHs 4YeJIOBEKa, NPUPOABI U
o01iecTBa, TOHUMaHUEM MAaTEMAaTUYECKON HAyKH Kak cepbl UeIOBEUECKOM AEATEIbHOCTH, ITAOB
e pasBUTHS W 3HAUYUMOCTH JUISI Pa3BUTHS LMBWIN3ALWHU, OBJIAJCHHUEM S3bIKOM MaTEMaTHKH WU
MaTeMaTHYECKOM KyJIbTYpOH KaKk CpEACTBOM MO3HAHUS MUPA, OBJIAICHUEM IPOCTEHIIIMMU HaBbIKAMU
UCCIIEI0BATENLCKON ACATEIbHOCTH;

— ¢u3nyeckoe BOCHMUTAHUE, (POPMUPOBAHUE KYJIBTYPHI 3J0POBbS M SMOLMOHAIHLHOTO
OJIaromnoy4rs: TOTOBHOCTHIO IIPUMEHITh MaTeMaTHUECKUE 3HAHUS B MHTEPECax CBOETO 370POBbBS,
BEJICHUSI 3/10pOBOr0 00pa3a XKU3HHU (3A0pPOBOE MHUTaHHE, COAJIAHCHPOBAHHBIA PEXUM 3aHATUN U
OTAbIXa, peryisipHas (¢U3UUecKass AaKTHBHOCTH), C(HOPMHUPOBAHHOCTBIO HaBBIKa pedIIeKcH,
MIPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOTO )K€ MpaBa JAPYroro 4eaoBeKa;

— DKOJIOTHUYECKOE BOCIIUTAHHE: OPUEHTAIIMEH HAa MPUMEHEHUE MaTeMaTUYECKUX 3HAHUN /TSt
pelieHus 3a/1a4 B 00J1aCTH COXPAaHHOCTH OKPY’KaIOLIEeH Cpe/ibl, INIAHUPOBAHUS TIOCTYIIKOB M OILICHKH
X BO3MOXXHBIX IOCTEICTBUI s OKpY’KAIOUIeH cpenbl, OCO3HAaHUEM TJI00aTBbHOIO XapakTepa



HKOJIOTHYECKUX MPOOTIEM U MyTEH UX pelieHHus;

— aJanranys K U3MEHSIOIUMCS YCIOBUSM COLUAIBHON U IPUPOJHON Cpeibl: TOTOBHOCTBIO
K JICHCTBHSM B YCIIOBUAX HEONPENEIEHHOCTH, ITOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4epes
MPAaKTUYECKYIO JESTEIbHOCTh, B TOM YHCJIE€ YMEHHME YUUTBCS Y APYTUX JIIOJeH, mpuodperars B
COBMECTHON JEATEIILHOCTA HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIMU U3 OINbITa APYIUX;
HE00X0IUMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HCie (GOPMYIHPOBATH UICH, TOHATHS,
TUNOTE3bl 00 00BEKTaxX W SIBICHUSX, B TOM YHUCIIE paHee HE M3BECTHHIX, OCO3HABATH AC(PUIIUTHI
COOCTBEHHBIX 3HAHUH 1 KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE; CIOCOOHOCTHIO OCO3HABATH
CTPECCOBYIO CUTYallMIO, BOCTIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK BBI30B, TPEOYIOMINN KOHTpMED,
KOPPEKTHPOBAaTh MPUHUMAEMbIe PEUICHUsT M JEHCTBUA, (OPMYIMPOBAaTh M OLIEHUBATH PUCKH U
MOCTIENICTBUS, (POPMUPOBATH OIIBIT.

MeTtanpeameTHble pe3yJIbTaThl

VYHHUBepcaslibHBIE TO3HABATENbHbIE JEHCTBUA obOecneunBaloT (opMHpOBaHHE 0a30BbIX
KOTHUTHBHBIX MPOIECCOB 0OydYaromIMXcsi (OCBOECHHE METOAOB IO3HAHUS OKPYXKAIOIIEro MHUpa,
IpUMEHE HUE JIOTHYECKUX, UCCIIEA0BATENILCKUX ONepaluii, yMeHu paboTaTh ¢ HHPpOpManueil).

Y obyuaromierocst OyayT copmupoBaHbl cleayronme 0a3oBbie TOTUIECKUE ACHCTBHS Kak
4acTh YHUBEPCAIBHBIX TIO3HABATEIILHBIX YUCOHBIX JICHCTBUI:

— BBIABIITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMAaTUYECKUX OOBEKTOB,
MOHATHUH, OTHOIICHUH MEXY MOHATUAMH, (OPMYIUPOBATH ONPE/IEICHUs TOHATHH, YCTaHABIMBATD
CYLIECTBEHHBIN MPHU3HAK KacCU(UKAIIMK, OCHOBAHUS Uil OOOOIIECHHS M CPaBHEHUs, KPUTEPUU
IIPOBOJUMOI0 aHAJIN3A;

— BOCIPHHUMATh, (OPMYJIHPOBATH U TMPEOOPA30OBBIBATH CYXKICHUS: YTBEPIAHUTEIbHBIC U
OTpHLIATENIbHBIC, €TUHIUYHBIC, YACTHBIE U 00IKE, YCIOBHEIC,

— BBIABIIAITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOpEUHs B (hakTax,
JaHHBIX, HAOIIOICHHUSIX U YTBEPKACHUSAX, MIpeIaraTb KpUTCPUH JUIsI BHISIBJICHUS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUL;

— JIeJIaTh BBIBOJIBI C HCIIOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HHAYKTHUBHBIX
YMO3AKJIOUYEHUH, YMO3aKIOUEHHI 110 aHAJIOTUH;

— pa30uparh I0Ka3aTeNbCTBA MATEMAaTHUYECKUX YTBEPXKICHHN (TIPsMBbIE U OT TPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSITENIFHO HECJIOKHBIE JI0KA3aTeIbCTBA MAaTEMaTHUECKUX (PaKTOB, BBHICTpAUBATh
apryMEHTalWIO, TMPUBOAUTH MpPUMEPHl M  KOHTPIPUMEpPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

— BBIOMpaTh cnoco0 pemieHUs Y4eOHOW 3amaud (CpaBHHUBATh HECKOJBKO BapUaHTOB
pelieHust, BRIOMpaTh Hanbosee NOIXOAAIINHA ¢ YIETOM CaMOCTOSTEIbHO BBIACICHHBIX KPUTEPHEB).

Y oOyuatomerocss OyayT cOpMUPOBaHBI ClEIyIONIHe O0a30BbIE HCCIEIOBATEIBCKHIE
JeUCTBUS KaK 4aCTh YHUBEPCAIBHBIX M03HABATEIbHBIX YUCOHBIX ACHCTBHIA:

— HCIIOJIb30BaTh BONPOCHI KaK UCCIIE0BATEIbCKUN MHCTPYMEHT IMO3HAHUS, (JOPMYITHPOBATH
BOIPOCHI, (PUKCHPYIOLIUE MPOTUBOPEUHE, MPOOIEMy, CAMOCTOSATENIFHO YCTaHABIMBATh UCKOMOE U
naHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UIUIO, MHEHHE;

— MPOBOAUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUJIaHY HECJIOXHBIM HKCIIEPUMEHT,
HEOOJBIIOE WCCIEAOBAaHWE IO YCTAHOBIEHUIO OCOOCHHOCTEH MAaTeMaTH4ecKOoro OOBeKTa,
3aBUCUMOCTEHN 0OBEKTOB MEXKy CO00IA;



— CaMOCTOATENIbHO (POPMYJIMPOBAaTH OOOOIIEHHUS M BBIBOBI 10 pe3yiIbTaTaM MPOBEIEHHOTO
HaGHIOIICHI/ISI, HUCCICOOBaHUsA, OLICHUBATh I[OCTOBepHOCTB HOHy‘-IeHHI:IX pe?)y.]'H:TaTOB, BBIBOJIOB U
0000IIIEeHMIT;

— IMPOTrHO3UPOBATH BO3SMOXKXHOC PAa3BUTUC NPOLECCCA, a TAKIKC BBIABUT'AaTh IMPCAIIOJIOKCHUA O
€T'0 Pa3BUTUH B HOBLIX YCJIIOBUAX.

Y obyuartorierocs OyxyT chOpMUPOBAHBI CIEAYIONINE YMEHHs paboTaTh ¢ MHpOpManuen Kak
94acTh YHUBEPCAIBHBIX TIO3HABATEIILHBIX YUCOHBIX JICHCTBUI:

— BBISBIATH HEJOCTATOYHOCTh M M30BITOYHOCTh WH(OPMALIUU, TAHHBIX, HEOOXOIUMBIX IS
pELIEHHUs 3a/1a4u;

— BBIOMpaTh, aHATU3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(POPMAIIUIO
pa3NUYHBIX BUAOB U (POPM IpEICTaBICHHUS;

— BBIOMpaTh hopMy mperncTaBiIeHUs MH(DOPMAIMK U WLTIOCTPUPOBATH pelIacMble 3a1auu
cXeMaMH, AuarpaMMaMu, HHOH rpadukoil 1 uX KOMOWHAIHSIMU;

— OLIEHUBaTh HAA&KHOCTh MH(GOPMAIMM 1O KPUTEPHUSAM, MPEAJIOKCHHBIM YUYUTEIEM HIU
c(OpMyYITMPOBAHHBIM CAMOCTOSITENHHO.

VYHHUBepcallbHble KOMMYHUKATHBHBIE JIEHCTBHS  00€CHEeunBalOT  CPOPMHPOBAHHOCTH
COLIMAJIBHBIX HaBBIKOB 00YYaIOLIHXCSI.

Y oOyuaromierocst OyayT cQOpPMHpPOBAHBI CIEAYIOIIAE YMEHUS OOIIEHUS KaK 4YacTh
YHHUBEPCATbHBIX KOMMYHUKATHUBHBIX YUCOHBIX JCHCTBHIA:

— BOCIPHHUMATh U (HOPMYJIHPOBATH CYXJCHUS B COOTBETCTBHU C YCIOBUSIMH U IEIISIMHU
00I1IeHUs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTAaX,
JIaBaTh MOSICHEHHUS 110 X0y PELICHUs 3a/1a4i, KOMMEHTHPOBATh NIOJIy4YCHHBIH PE3yJIbTaT;

— B X0Jie 00CYX/IEHUS 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXJIaeMOW TEMBI, MPOOJIEMBI,
pemaeMoi 3ajauu, BBICKA3bIBAaTh HJIEH, HALIEJICHHBIE HA TOWUCK PEIIEHUs, CONOCTABIATH CBOM
CYXJEHHUS C CYXJCHUSMH IPYTUX YYaCTHMKOB AMAJOra, OOHAapy>KUBaTh pa3indMe U CXOJCTBO
MO3HILIMH, B KOPPEKTHOU opme (popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKEHHUS,

— MPEACTABIATh PE3YJbTAThl PELICHMs 3a7a4d, HKCIIEPUMEHTA, UCCICAOBAHMS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (hOpMaT BBICTYIUICHHUS C YYETOM 3a/1ad MPE3CHTALUU U OCOOCHHOCTEH
ayIUTOPUH.

VY obygaromierocst OyayT copMHpOBaHBI CISAYIONINE YMEHHUS COTPYJHHUYECTBA KaK 4acTh
YHHUBEPCATbHBIX KOMMYHUKATHBHBIX YUCOHBIX JICHCTBHIA:

— TIOHUMATh U HUCIOJIBb30BATh NPEUMYIIECTBA KOMAaHAHON W MHIUBUAYaTbHONU pabOTHI MPU
peleHnH yueOHbIX MaTeMaTHYECKUX 3a7ay;

— TIpPUHUMATH LEJIb COBMECTHOW AEATENbHOCTH, IUIAHUPOBATH OPraHU3AIlMI0 COBMECTHOM
paboThl, pacnpenensTh BUIAbl paboT, HOTOBapUBaThHCs, 00CYXkIaTh MPOIECC U pe3yibTaT paboThl,
0000111aTh MHEHHUS HECKOJIBKHUX JIIONIEH;

— Y4acTBOBaTh B IPYIIOBHIX (opMax paboTsl (00CYXIAeHUs, 0OMEH MHEHUSIMH, MO3TOBBIE
IITYPMBI U JIPYTHUE), BBIMOIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU JACUCTBUS C IPYTHUMHU
YJieHaMM KOMAaH[Ibl, OLIEHMBATh KayeCTBO CBOET0 BKJIaga B OOLIMI MPOIAYKT MO KPUTEPHSIM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

VYHUBepcaJIbHbIE PETYJISTHBHBIC JACHCTBHS 00ecreunBaoT (HOPMUPOBAHHE CMBICIOBBIX
YCTaHOBOK U ’KM3HEHHBIX HABBIKOB JIMYHOCTH.



VY obyuarorierocst OyayT copMUpOBaHBI CIEAYIONIME YMEHHSI CAMOOPTaHU3aIllMK KaK 4acTh
YHHUBEPCAIbHBIX PETYJISATHBHBIX YUCOHBIX JICHCTBHIA:

— CaMOCTOSTENILHO COCTABIIATH IUIAH, AJITOPUTM PELICHHS 3a/1a4H (U €T0 YacTh), BHIOUPATh
cnocod pemieHust ¢ y4y€TOM HUMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PELICHUH C y4€TOM HOBOM MH(pOpMAIIHH.

VY oOyuaromerocst OyayT copMHUpOBaHBI CIEAYIONIME YMEHHS CAMOKOHTPOJS KAaK 4acTh
YHHUBEPCAIbHBIX PETYJISATHBHBIX YUCOHBIX JICHCTBHIA:

— BIAAETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS TPOIECca W pe3ysibTara pElICHUs
MaTeMaTHUYECKOM 3a1aun;

— MNOpCABHUACTL TPYAHOCTH, KOTOPLIC MOT'YT BO3HUKHYTH HpPHU PCHICHUU 3aJa4dW, BHOCUTH
KOPPCKTHUBBI B ACATCIIBHOCTL HA OCHOBC HOBBIX OGCTOSITGJIBCTB, Hafll[eHHBIX OH_II/IGOK, BBISIBJICHHBIX
TPYIHOCTEH;

— OLIGHUBATh COOTBETCTBUE pPE3yJbTaTa JEATEIbHOCTH MOCTABICHHON LIEIH U YCIOBHUSM,
OOBSICHATh NMPUYUHBI JOCTIKEHHUS WM HEJOCTH)KEHUS LI, HAXOIUTh OIIMOKY, aBaTh OICHKY
pUOOPETEHHOMY OTIBITY.

IIpenmeTHbIe pe3yJIbTaThI

Auredpa
Yucia 1 BLIYUCJIECHUSA.
Payuonanvuvie yucaa.

[Tepexoauts OT OAHOM (OPMBI 3aMUCH YUCEN K JAPYroi (mpeoOpa3oBBIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECITHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO IECATHYHYIO
IpoOBb.

Hcnonp30BaTh TIOHATHS MHOXKECTBA HAaTypaJIbHbBIX YHUCCIJI, MHOXCCTBa MCJIbIX YHCCI,
MHOKCCTBA PAlIMOHAJIbHBIX YUCCII ITPU pCHICHUH 3a/1a4, TPOBCACHUN paccyxc,ueHHﬁ U JOKa3aTCJIbCTB.

[ToHuMaTh U OOBSICHATH CMBICIT TIO3ULIMOHHON 3aITMCH HATYPaJIbHOTO YHCIIA.
CpaBHUBATH U YIIOPSI0UYMBATH PAllMOHAIBHBIE YHCIIA.

BbImonHATe, coyeras yCTHbIE M NHCbMEHHBbIC NpUEMBI, apudmMeTHueckue IEUCTBUS C
palMOHAIBHBIMM YUCJIAMH, MCIOJIb30BaTh CBOMCTBA 4YHMCEJ U IIpaBUia JCUCTBUH, NPUEMBI
palMOHAIbHBIX BEIYMCIICHUMN.

BBINIONHATE IEUCTBUS CO CTENEHSMHU C HaTypaJbHBIMU NOKa3aTesiMu. HaxonuTs 3HadeHUs
YUCJIOBBIX BBIPAKECHHUM, COACPKAIUX PALMOHAIBHBIE YKCIAa M CTEIEHU C HaTypalbHbIM
nokaszarejieM, MPUMEHSATh pa3HoOoOpa3Hble CHOCOObI W TPUEMBI BBIYUCICHHS, COCTaBIATh U
OLICHUBATh YUCIIOBBIC BBIPAKECHUS NIPU PEIICHUH MPAKTHYSCKUX 3a/a4 U 3a/1a4 U3 JAPYTHX yueOHbIX
IIPEAMETOB.

OkpyriasaTh 4yucia ¢ 3aJaHHOM TOYHOCTBIO, @ TAK)KE 10 CMBICILY NPAKTUYECKOW CUTyaluH,
BBIIIOJIHATH IPUKHUJIKY U OLIEHKY pe3yJIbTaTa BBIYUCICHUN, OLICHKY 3HAYCHU! YUCIIOBBIX BBIPAXKCHUH,
B TOM YHCJIE [IPU PELICHUH NTPAKTUYECKUX 3a1a4.

Pemarh TekcToBBIC 33amaun apuPMETHUESCKUM CIOCOOOM, HMCIIOJIB30BAaTh TAOIUIIBI, CXEMHI,
YepTEeXH, IPYTHE CPEICTBA MIPEICTABICHHS JAaHHBIX MPU PEIICHUH 3a/1a4.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/ayd, CBS3aHHBIE C OTHOLICHUEM BEJIMYMUH,
[IPONOPLUUOHAIBHOCTBIO BEJIUYMH, IIPOLECHTAMU, HHTEPIPETUPOBATh PE3YJIbTATHI PEILICHUS 3a1ad C
yu€TOM OrpaHHUYEHHM, CBI3aHHBIX CO CBOMCTBAMHU PACCMAaTPUBAEMBIX OOBEKTOB.



Henumocme.

Jloka3biBaTh U MPUMEHSTH MPU PEIICHUH 3a/1a4 MPU3HAKU AeIUMOCTU Ha 2, 4, 8, 5, 3, 6, 9, 10,
11, mpu3HaKKU IETMMOCTH CYMMBI U ITPOU3BEICHUS IEIBIX YUCEIL.

PaCKHaIU:IBaTI: Ha MHOXXUTCJIM HATYPAJIbHBIC YHCJIA.

CBOOOIHO OTEepHPOBATh MOHATUSAMU: YETHOE YHCIIO, HEYETHOE YHCIIO, B3aUMHO IMPOCTHIC
qyuca.

Haxomuth HauOONbIIM OOIMN ACTUTENh W HAUMEHbIIEEe OOIee KpaTHOE Yucen H
MCIIOJIb30BaTh UX MPH PEIICHUU 33]1a4, IPUMEHSTh anroput™ EBkimuma.

OnepupoBaTh MOHATHEM OCTATKa 10 MOJYJIIO, IPUMEHSTH CBOMCTBA CPABHEHUH 11O MOAYJIIO.
Auredpanyeckue BbIPasKeHHUsI.
Buipaowcenus ¢ nepemennvimu.

Hcnonb3oBaTh anreOpanyeckyto TEPMHUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B Mpolecce
OCBOCHHSA y4eOHOr0 MaTepuaia.

Haxonuth 3HaueHHss OYKBEHHBIX BBIPDOKEHHHM MNpPU 3aJaHHBIX 3HAUYCHHUSIX IEPEMEHHBIX.
Hcnonb30BaTh MOHSATHE TOXKIECTBA, BBIMOJIHATH TOXKICCTBEHHBIE MPeoOpa3oBaHUS BBIPAKEHHM,
JIOKa3bIBaTh TOXKIECTBA.

MHnozcounenui.
BeimonHsTh ipeoOpa3oBaHusi LEIOTO BBIPAKCHUS B MHOTOWIEH NMPHBEACHUEM MOJOOHBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BoinonHsaTe  geicTBust  (ClIOXKEHUE, BBIUUTAHUE, YMHOXKEHHME) C OJHOWICHAMHM U C
MHOTOYJICHAMH, IPUMEHSITH OPMYITBI COKPAIIEHHOTO YMHOKEHUS (KBaapaT U KyO CyMMBI, KBaipat
1 Ky0 pa3HOCTH, Pa3HOCTh KBaJpaToB, CyMMa W Pa3HOCTh KyOOB), B TOM YHCIIE IJIS YIPOIICHUS
BBIUMCIICHUH.

OcymiecTBIATh pa3IokKeHHe MHOTOYIEHOB HA MHOXKHTEH C TIOMOIIbIO BEIHECEHUS 32 CKOOKH
00I1IEr0 MHOXKUTEIIS, TPYIIITUPOBKHU CIIAraeMbIX, TPUMEHSS POPMYIIbI COKPAIEHHOTO YMHOKEHUSI.

[TpuMeHATH TpeoOpa30BaHUsl MHOTOUJICHOB JIJIsl pEILICHHsI Pa3InYHbIX 337a4 U3 MaTeMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEAIILHON IIPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU TOKa3aTeIsIMU i IpeoOpa3oBaHUs
BBIPaKCHUM.

YpaBHeHHUS H CHCTEMbl YPABHEHUI.

Pemate nuHEHHBIE YpaBHEHMs C OJHOM IIEPEMEHHOM, NPUMEHsS IpaBUia IEPEeXoaa OT
HCXOJIHOTO YPaBHEHHUs K PaBHOCUIBHOMY eMy. [IpoBepsTs, ABIIAETCS JIM YACIO KOPHEM YPaBHECHMUS.
[TonGupath mnpuMepsl Map 4YHUCEN, SBISIONIMXCS pPELUICHUEM JHMHEHHOIO YpaBHEHHUS C ABYMS
[IEPEMEHHBIMU.

Ctpouthb B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO ypaBHEHHS C JIByMs
NIEPEMEHHBIMH, TIOJIB3YsICh TPaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemate cuctembl IBYX JIMHEHHBIX YypaBHEHHH C JBYMs IEPEMEHHBIMH, B TOM 4YHCIE
rpaduuecKu.

CocTaBisiTh M peliaTh JMHEWHOE YpaBHEHHE WM CHCTEMY JIMHEHWHBIX YpPaBHEHUH IIO
YCJIOBMIO 3a/1a41, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa41 I10Jy4CHHbIN pe3ysIbTarT.

DOyHKIUH.



Koopounamot u epaghuxu.

N300pakaTh Ha KOOPIAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIINE 33JaHHBIM KOOPIMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3alMCHIBATH YHCIOBBIE MPOMEXKYTKH Ha ajreOpandeckoM s3bIKe.

OTmeuaTh B KOOPAWHATHOM MJIOCKOCTH TOYKH T10 3alaHHBIM KOOPIMHATAM.

DyHKryuu.

Crpouts rpaduku TUHEHHBIX (QYHKIHA.

OnwuceIBaTh ¢ MOMOIIBIO (PYHKINI M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMU: CKOPOCTH,
BpeMsi, PacCTOSIHUE, [IEHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM padoThI.

Haxonuth 3HaueHne (QyHKIIMU 1O 3HAYEHUIO e€ apryMeHTa.

[Tonumath Tpaduueckuii crocod MpeACTaBiICHUS M aHaIW3a MH(pOpMAaIUH, U3BJIEKaTb U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEaTHHBIX MPOIIECCOB U 3aBUCUMOCTEH.

Hcnonb30BaTh CBOWCTBA (PYHKIUH U1 aHAIM3a TPapUKOB peabHBIX 3aBHCUMOCTEH (HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA (DYHKIIMHM, MPOMEXYTKH BO3pAaCTaHUs M yOBIBaHUS
¢byHKUMH, HanOObIIIee U HAMMEHbBIIIee 3HAaYCHUS (PYHKIIUH).

Hcnonb30Bath rpaduKku U1 HCCIETOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH, IPU PEILICHUH 33124
U3 APYTUX yYEOHBIX MPEAMETOB U PEATbHOMN KU3HHU.

I'eomerpus

Pacnio3HaBaTh M3y4eHHBIE TEOMETpPUYECKHE (UTYpbI, OINpelNeNiaTh HX B3aUMHOE
pacroio’keHue, u300pakaTb reoOMeTpUIecKre (GUryphl, BHITOJHATh YEPTEKHU 1O YCIOBHUIO 337a4H.
N3mepsaTe nUHEHHBIE W YIVIOBBIE BEIWYUHBL. Pemars 3amauu Ha BBIYMCIEHUE JUIMH OTPE3KOB U
BEJINYUH YIJIOB.

Jlenats IPUKUIAKY U OLEHKY JIMHEHHBIX U YIVIOBBIX BEJIUYHUH IIPEIMETOB B PEAILHON KU3HH,
pa3MepoB NMPUPOIHBIX 00BEKTOB. PaznnuaTh pasMepsl STUX 0OBEKTOB I10 MOPSIKY BETHYUHBI.

CTpouTh 4epTexku K reOMETPUUECKUM 3a]a4aM.

ITonb30BaThCs IPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BATh IPU3HAKU U CBOMCTBA
pPaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3a/1a4.

IIpoBOAUTE JIOTMYECKUE PACCYKIEHUS C UCIOJIB30BAHUEM TI'E€OMETPUYECKUX TEOPEM.
[Tonb30BaTbCs NMPU3HAKAMU PABEHCTBA IPSIMOYIOJBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEIHAHBI,
IIPOBEAEHHOU K THIIOTEHY3€ IIPSMOYTOJIBHOTO TPEYTOIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4.

OnpenensiTh MapasIeIbHOCTh MPSMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMH
cexkymasi. OnpenensiTe NapajyIeNbHOCTh MPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOUYEK IPYroH IPSIMOM.

Pemartp 3amaun Ha kieT4aroit Oymare.

HpOBOI[I/ITB BBIYMCIICHUA MW HaAXOAUTh YHUCJIOBBIC H 6yKB€HHLIe 3HA4YCHHUA VYIJIOB B
rCOMCTPHUICCKUX 3adadax C UCIIOJIb30BAHUCM CYMMBI YTJIOB TPCYT'OJIbHUKOB

¥ MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX IPH MEPECEUECHUH IBYX MapalIeIbHBIX
IPSAMBIX CEeKyIleH. Pemars mpakTuyeckue 3aa4y Ha HaX0KICHHUE YIJIOB.

Brnaners nonaruem reomerpuueckoro mecta touek ('MT). Onpenensite OMcceKkTpHcy yria u
CEpEeIMHHBIN NEPIEHIUKYIISIP K OTPE3KY KaK reoMeTpuuecknue Mecra Touek. [lonp3oBaThest HOHATHEM
reoMerpuueckoro mecra Touek (I'MT) mpu noka3aTenbcTBe FeOMETPUUECKUX YTBEPKIECHUN U IIPU
pelLIeHnN 3aau.



@opMynHMpOBaTh ONPEACICHUS OKPYXKHOCTM M Kpyra, XOpAbl M JUaMeTpa OKPY’KHOCTH,
YBEPEHHO BJIAJIETh UX CBOMCTBAMU. YMETh JOKa3bIBATh U IIPUMEHATH 3TH CBOWCTBA IIPU PEIICHUU
3a/1ay.

Biiagers NMOHATHEM ONMCAaHHOM OKOJIO TPEYIOJIbBHMKA OKPY’KHOCTH, YMETh HAXOAUTh €&
neHtp. JlokasplBaTh M HCHOJB30BAaTh (PAKTBl O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA
[IEPECEKAOTC B OJHOM TOYKE, U O TOM, 4YTO CEPEAVHHBIC IEPIEHIUKYISAPBI K CTOPOHAM
TPEYTOoJIbHUKA [IEPECEKAOTCS B OJHOU TOYKE.

Biagers noOHATHEM — KacaTeIbHOM K  OKPYXKHOCTH, IIOJb30BAaTbCs TEOPEMOM O
NEPIEHIUKYIISIPHOCTA KacaTeIbHOM M paauyca, IPOBEAEHHOIO K TOUYKe KacaHus. [loka3bIBaTh
PaBEHCTBO OTPE3KOB KACATEIIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3 OJHOU TOYKH, U IIPUMEHSTH 3TO
B PELICHUU T€OMETPUYECKUX 3a/1a4.

Jloka3plBaTh M IPUMEHATH IIPOCTEUIINE T'€OMETPUYECKHE HEPABEHCTBA, IIOHMMAaThb MX
[IPAaKTUYECKUI CMBICIL.

HpOBOI[I/ITB OCHOBHBIC TCOMECTPHUYCCKUC TOCTPOCHUA C MOMOIIBIO TUPKYJIIA U JIMHEHKH.

BeposiTHOCTB M CTATHCTHKA

Yurate nHpOpMaIHIO, TPEICTABICHHYIO B TAOIUIAX, HA TUAarpaMMaXx, IPEICTaBISITh JAHHBIE
B BHUJAC TaOIUI, CTPOUTH CTOJIOMKOBBIC (CTOJOYATHIE) W KPYTrOBbIE AMArpamMMbl IO MAacCHUBaM
3HAYEHUI.

OnuceiBaTh ¥ WHTEPHPETHUPOBATH pEANbHBIC YHCIOBBIC JIaHHBIC, MPEICTABICHHBIC B
TabNIuIax, Ha AUarpammax, rpadukax.

Hcnonb3oBaTh AJI OMUCAHUA JaHHBIX CTATUCTUYCCKHUC XAPAKTCPUCTUKH: CPCIAHCC
apI/I(bMCTI/I‘IeCKOG, ME€AHaHa, HanOOJIbIIEE H HANMEHBIIIEE 3HA4YCHU, pa3dMax, KBaApTUIIHA.

HMMeTs mpencraBlieHHE O JIOTUYECKUX YTBEPXKACHUAX U BBICKA3bIBAHUSAX, YMETb CTPOUTH
OTpHLIaHUs, POPMYIMPOBAThH YCIOBHBIE YTBEPXKICHUS IIPH PEILICHUH 3a/1a4, B TOM YHCIIE U3 APYTHX
yueOHBIX KypCOB, HMEThb IPEJACTABICHHE O TEOPEMax-CBOMCTBaX M TeopeMax-NpU3HaKaX, O
HEOOXOIUMBIX U JOCTATOYHBIX YCIOBHUSX, O METO/IE JOKA3aTENIbCTBA OT MPOTUBHOTO.

MMets nipencTaBiIeHHE O CIIy4YalHOM M3MEHYMBOCTH Ha IpUMEpax pe3yJIbTaTOB U3MEPEHUN,
1eH, (U3NYECKUX BEIMYUH, AaHTPONOMETPUYECKHX JAHHBIX, MMETh IMpPEJICTAaBICHHE O
CTaTUCTUYECKON YCTONYMBOCTH.

Hcnons30BaTh Uil ONUMCAHUS JAaHHBIX 4aCTOTHI 3HAYEHUH, IPYNIIUPOBATh JAHHBIEC, CTPOUTH
TUCTOTrPaMMBbI I'PYIIIUPOBAHHBIX JAHHBIX.

Hcnonb3oBate rpadpl Ui pemieHus 3a1ad, UMETh NPEACTaBICHHE O TEPMHUHAX TEOPUHU
rpa¢oB: BeplIMHa, pedpo, Lenb, [IUKI, MyTh B rpade, UMeTh npecTaBieHne 00 ooxoze rpada u 06
OpPHEHTUPOBAHHBIX Ipadax.



Coaepsxanue npeamera
Yuciia 1 BLIYUCJIECHUA

Pauuonaﬂbnue uucaa

Panmonaneueie uyucna. CpaBHEHHE, YNOPAJOYMBaHHE M apu(pMETHYECKHE ACUCTBUS C
palMOHaNIbHBIMU YncIaMu. YucaoBas npsimasi, MOAYJIb YUCIIA.

CreneHb C HaTypajbHbIM IIOKa3zaTelleM M €€ CBOMCTBA. 3amuch 4YKCIAa B JIECITHUYHOM
MO3ULMOHHON CUCTEME CUUCIICHHUS.

Pemenue TeKCTOBBIX 3a1ad apudMeTndeckuM crocobom. Pemnenue 3amad u3 peagbHOM
NPAaKTUKU Ha YacTH, Ha APOOH, HA MPOLIEHTHI, IPUMEHEHHE OTHOIICHHUI U MPOIIOPIIUI MTPH PELICHUN
3aJa4; pelIeHre 3a/1a4 Ha JABIKEHHE, paOdoTy, TOKYIIKH, HAJIOTH.

Henumocmo
JlemumocTs 1enbix yncell. CBOCTBa JEIUMOCTH.

[Ipoctbie u coctaBHble yncia. YéTHbie 1 Heu€THBIC unciaa. [Ipu3naku genumoctu Ha 2, 4, 8,
5,3,6,9, 10, 11. [IpuzHaku 1e1MMOCTH CYMMBbI U MPOU3BEICHUSI 1IEJIBIX YUCEI MIPU PEILICHUH 3a7a4
C IPAKTUYECKUM COACPIKAHUEM.

HauOonpmmii oOmmidi AenuTeNh M HaUMEHblIee oOlee KpaTHOE ABYX uucel. B3aumuo
npocTele yncna. AiaroputM EBkimna.

Jlenenue ¢ octaTkoM. ApupMETHIECKHE OTIepalliy HaJl OCTATKAMH.
AnredpanyecKkue BbIpasKeHUsA
Buipasicenusn ¢ nepemennvimu

BeipaskeHue ¢ nepeMeHHbIMU. 3HAUEHUE BBIpaXXEHUS ¢ NepeMeHHbIMU. IIpencraBienue
3aBHCUMOCTH MEX/y BETUUMHAMH B BUE (HOPMYJIBL.

ToxaecTso. ToxaecTBEeHHbBIC npeoOpa3oBaHus anredpanvdecKux BBIPAKECHUIA.
JloKka3aTeabCTBO TOXKIECTB.

Mnozounennt
Opnnounensl. ONHOWIEH cTaHIapTHOrO Buaa. CTeneHb oOAHOUJICHA.

MHuorouseHbl. MHOTro4JIeH CTaHAAapTHOTO BH/A. CrereHb MHOTOYJICHA. CJIO)KGHI/IG,
BBIUUTAHUC, YMHOKCHHC W JACJIICHUC MHOTI'OYICHOB. HpeOGPaSOBaHI/Ie OCJIOTO BBIPAKCHHUA B
MHOI'O4JICH. KOpHI/I MHOT'O4YJICHA.

@opMyJIbl COKPAIIEHHOTO YMHOXEHHUS: KBaApaT CYMMbl M KBaJpaT pPa3HOCTU JBYX
BBIpQKEHUH, KyO CYMMBI B Ky0O pa3HOCTH JIBYX BBIPQXKECHUMN, pa3HOCTh KBAJPATOB ABYX BBIPAKCHHIA,
MIPOM3BE/ICHNE PA3HOCTH ¥ CYMMBI IBYX BBIPQXKEHUI, CyMMa B Pa3HOCTh KYOOB JIBYX BBIPaKEHUH.

Pa3noxxenue MHOro4ieHa Ha MHOXKHATENN. BulHecenne o0I1ero MHOKUTEIS 3a CKOOKH. MeTos
TPYIIIUPOBKH.

YpaBHeHHUs U CHCTeMbl YPABHEHUI
Ypasenenua
VYpaBHenue c¢ ogHoil nepemeHHoW. Kopenb ypaBHeHus. CBONCTBa ypaBHEHUH C OJHOM

IepeMeHHON. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHME KaK MaTe€MaTH4YecKas MOJEIb peaabHOU
CUTyalUH.

JIuneliHOe ypaBHEHHME C OJHOM INEpPEeMEHHOW. YMCIO KOpHEH JIMHEHHOIO YpaBHEHHS.
Pemenue TekCTOBBIX 3a7a4 € MOMOLIBIO JIMHENHBIX YpaBHEHUN. JINHEHHOE ypaBHEHUE, COIEpKAILEEe



3HaK MOJTYJIS.
Cucmemul ypaguenuii

VYpaBHeHUe ¢ 1ByMs TepeMeHHbIMU. ['pa ik TUHEHHOTO ypaBHEHHUS C IBYMS IEPEMEHHBIMH.
CucteMbl TMHEHHBIX YpaBHEHHH C IBYMs NepeMEeHHbIMU. | padudeckuii MeToa pelieHns CUCTEMBI
JIMHEHHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU. PelieHue cUCTeM JIMHEMHBIX YPaBHEHUU C ABYMS
IIEPEMEHHBIMU METOIOM IIOICTAHOBKU U METOJOM ci0XkeHus. Cuctema JIByX JUHENHBIX YPaBHEHUN
C ABYMs IIEPEMEHHBIMM KaK MOJIEJIb PEaJIbHOM CU TyallUH.

DyHKUUHA
Koopounamut u cpaguxu

Koopaunara Touku Ha nnpsiMoil. YucioBble npoMexyTKkU. PaccTosiHue Mexay JByMs TOUKaMH
KOOPJAMHATHOU IIPSIMOM.

[TpsamoyronbHas cuctemMa KoopAuHaT. AOciucca M OpauHAaTa TOYKM HA KOOPAMHATHOMN
wiockoctu. [lpumepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadUKOB pearbHBIX
3aBHCUMOCTEMN.

Dyukyuu

@OyHKIMOHAIBHBIE 3aBHCUMOCTH MEXIy BenuunHamu. [loHstue ¢(yHkimu. OyHKIUS Kak
MaTeMaTH4eckass MOJeNb peanbHoro mpouecca. OOmacTh ompeneneHuss W 00JacTh 3HAYCHUN
¢ynkuuu. CrocoObl 3ananust ¢ynkuuu. I'padpuk ynkmum. [ToHATHS MakcUMyMmMa ¥ MHHHUMYMa,
BO3pacTaHMs U YOBIBaHUS HA PUMEPAX PealibHBIX 3aBUCUMOCTEH.

Jluneiinas ¢pyHkuus, e€ cBoiictBa. I'paduk nuneitnoit pynkuuu. ['padux pyHkmmu y = | x |.
KycouHno-3a1anubie GyHKINU.

HayaJjia reomerpuu.

I/ICTOPI/IH BO3HHUKHOBCHUSA U pPa3BUTHA I'COMCTPUU. HauanpHble TOHATHS reoMCTpHru. TO‘IKa,
npsimasi, OTpE30K, JIy4. [TousiTue 00 AKCHUOMC, TCOPEME, NOKA3aTCIILCTBEC, OIIPCACICHNUN.

B3anMHoOe pacrosnoxeHue To4eK Ha IpsiMoil. Mi3aMepeHue JIMHBI 0TPE3Ka, pACCTOSHUE MEXIY
TOYKaMH.

ITonmymnockocte ¥ yros. Buasl yrinos. M3mepeHue BenuuuH yrioB. BeprukaibHble U
CMexHbIe yribl. [lapamnenbHele U EpIeHIUKYISIPHBIE IpsiMbIe. PaccTosiHUE OT TOYKH 10 IPSIMOM.
buccekrpuca yria.

Jlomanas. Bunbl  snomasbix.  JlnuHa  goma”oW.  MHoroyroineHuku.  Ilepumerp
MHOroyrojpHuka. [IoHATHE O BBIMYKIIBIX U HEBBIITYKJIBIX MHOTOYT'OJIBHUKAX.

[lepBuyHbIE TPEICTaBICHUS O paBEHCTBE (QUIYp, WX PACIOJIOKEHHH, CHMMETPHUU.
IIpocreiimme nocrpoenus. THCTpyMEHTBI 1711 U3BMEPEHUM U ITIOCTPOCHUMN.

TpeyroabHuKH.

Buzpsl TpeyroiabHUKOB: OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE, TYIOYTOJIbHbIE, pABHOOEIPEHHBIE,
paBHOCTOpOHHHE. MeauaHna, OUCCeKTpuca U BICOTA TPEYTOJIbHHKA.

PaBeHcTBO TpeyronbHuUKoB. IlepBblli M BTOpPOW IPU3HAKKM DPABEHCTBA TPEYTOJIBLHUKOB.
PaBHOOe1peHHbIE TPEYTOJIBHUKH U MX CBOMcTBA. [Ipu3Hak paBHOOEAPEHHOTO TpeyroabHuUKa. TpeTuit
IIPU3HAK PABEHCTBA TPEYTOJILHUKOB.

CooTHoIEHN MEX Ay CTOPOHAMU U YIVIaMU TpeyroibHUKa. HepaBeHCTBO TpeyrojapHUKa.

HepaBeHCTBO 0 1iIMHE JTOMAaHOM.



Cummerpuunbie purypsl. OCHOBHBIE CBOICTBa 0ceBoil cummeTpun. [IpuMepsl cuMMeTpuun B
OKPY’KaIoIlleM MUpE.

IMapannenbHble npsiMbie. CyMMa YIJji0OB MHOTOYTOJ1bHUKA.

[TapamienpHOCTh HPSMBIX, MCTOPUYECKUE CBEACHUSA O IocTyjgare EBkiauaa u o poau
JloGaueBCKOro B OTKPBITUM HEEBKIMIOBOM reomerpuu. CBOWCTBA M MPU3HAKH MapalIeIbHBIX
npsmbix. CyMMa yriaoB TpeyrojbHuKa. BHeniHue yriel TpeyroiapHuka. CymMmma BHYTPEHHHUX YIJIOB
MHOI'OYT'OJIbHUKA U CYMMa BHEIIIHUX YTJIOB BBITYKJIOIO MHOTOYT'OJIbHUKA.

IIpsiMoyroJibHBIE TPEYroJbHUKH.

IIpu3Haku paBEHCTBA NPSAMOYIOJBHBIX TPEYTrOJIbHUKOB. [IepreHIUKYIsip UM HaKJIOHHAS.
CBoOICTBO MeIaHbl IPSIMOYTOJILHOTO TPEYTOJIbHUKA, IPOBEAEHHON K runoTenyse. [IpsamoyronsHblit
TPEYroJbHUK C yIiioM B 30°.

OKpy:KHOCTb.

[ToHATHSI OKPYKHOCTH U Kpyra. DJIEMEHTBI OKPYKHOCTH M Kpyra: LIEHTp, paainyc, AUaMeTp,
X0pAa, UX cBOMCTBa. B3auMHOe pacnosnokeHue oKpyHOCTU U npsAMoil. KacarenbHas u cexymas K
OKpyxkHOCTH. OKpY>KHOCTb, BIIMCaHHas B yroi. IIpocTeiiine nocTpoeHus: ¢ MOMOILBIO LIUPKYJIA U
JIMHEUKH.

I'eomeTpnyeckue MecTa TO4EK.

[TonsiTiE O reoMeTpUYEeCcKOM MecTe ToueK. lIpuMmepsl reoMeTpuuecKMX MECT TOYeK Ha
IUIOCKOCTH. buccekTpuca yria u cepeilMHHbIN IEpIEHANKYJIISP K OTPE3KYy KaK FEOMETPUUECKHE MECTa
Touek. OnMcaHHas OKPYKHOCTb TPEYTOJbHUKA, €€ HEHTP. MeTo] FeOMETPUUECKUX MECT TOUEK IIPU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

ITocTpoeHnust ¢ MOMOIIbIO HUPKYJISI M JINHEHKH.

Hctopuueckue cBeneHus. OOOCHOBaHHMS NPOCTEHIIMX MOCTPOCHUH, ATambl 3ajadyd Ha
[IOCTPOEHHUs, PELICHHUE 3a7a4 Ha IOCTPOCHHUE LIUPKYJIEM U JIMHEUKOM.

BeposiTHOCTB M CTATHCTHKA.

[IpencraBneHue OaHHBIX B BUAE TaONUI], AWArpamMM. 3aroJHEHUE TaOlMIl, YTEHUE |
MIOCTPOCHHE CTOJIOMKOBBIX (CTOJNIOUATBHIX) M KPYTOBBIX AuMarpamm. UTeHue rpadukoB peansbHbIX
nporieccoB. M3Bneuenne nHGpOpMaIUK U3 IuarpaMM M TaOJHII, MCIIOJIB30BAaHUE U MHTEPIPETALUs
JAHHBIX.

OmnwucarenbHasi CTaTUCTHKA: CpelHee apu(PMETHUYEeCKOoe, MEIHaHa, pa3Max, HauOoibllee U
HauMEHbIIIEE 3HAYEHMs], KBApTUIHM, CPEJHEE TapMOHUYECKOE, CPEAHEE TapMOHMYECKOE YHCIIOBBIX
TAHHBIX.

IIpumepsl ciaydallHOM M3MEHUMBOCTH IIPM WM3MEPEHUSAX, B MAacCOBOM IIPOM3BOJCTBE,
TEHJCHIIMM W ClIlydyaiiHple KoJieOaHUs, TpyNNUPOBKA JaHHBIX, IPEICTaBICHUE CIy4aiHOM
U3MEHYMBOCTH C IIOMOIIBIO JUArPAMM, YAaCTOTHI 3HAYEHUM, CTATUCTUYECKAs YCTOMYUBOCTD.

I'pad, BepmmHa, pedpo. Crenens BepimuHbl. Yucno pédep u cyMMapHasi CTENIeHb BEpIIKH.
[TonsTtue o cBsa3HbIX rpadax. [Iytu B rpadax. Llenu u muknsr. O6xoxa rpada (sitnepos nyTs). [lonstue
00 opueHTHpoBaHHOM rpade. Pemenne 3a1ay ¢ moMoIpto rpagos.

YTBepkIeHuss W BbICKa3zbiBaHUsA. OTpULIAaHUE YTBEPXKACHHUS, YCIOBHBIE YTBEPKICHMUS,
oOpaTHBIE ¥ PAaBHOCUJIbHBIE YTBEPXKACHUS, HEOOXOIMMbIE M JOCTATOYHbIE YCJIOBHS, CBOICTBA U
npu3HaKu. I IpOTUBOIIONOXKHBIE YTBEPKIACHUS, JOKA3aTEIbCTBA OT IIPOTUBHOIO.



CrnyyaifHblii 3KCIEpUMEHT (OMBIT) M cCiydaifHoe coObiTue. BeposrtHocTh M dacToTa

cllydaifHOro coObITHs. POJIb MalOBEpOSITHBIX M MPAKTHYECKH IOCTOBEPHBIX COOBITUI B IPUPOAE U B

o01ecTBe.
TemaTHYeCcKOe NJIAHUPOBAHHE NPeIMETA
7 kaacc (34 4)
K
Ne | HaumeHnoBaHue pa3jeiia / TeMbl O'];quCTBO CcbLika Ha DOP
K. Y.
1 Yucya 1 BBIYUCICHUSA 2 . ity ://SChof)l_ .
collection.edu.ru/collection/matematika/
http://school-
2 AJITeOPAYICCKHE BhIPAKCHHS 6 collection.edu.ru/collection/matematika/
3 YpaBHeHUs U CHCTEMBI 5 http://school-
YPaBHeHHi1 collection.edu.ru/collection/matematika/
http://school-
4 Pymrun 4 collection.edu.ru/collection/matematika/
http://school-
5 Hauvana reomerpun 2 . lisc 09 .
collection.edu.ru/collection/matematika/
http://school-
6 Tpeyroavnukn 2 collection.edu.ru/collection/matematika/
- IMapanienbHbie NpsiMble. 5 http://school-
CyMMa yriioB MHOTOyroJibHMKA collection.edu.ru/collection/matematika/
8 IIpsimoyroJibHbIE 5 http://school-
TPeYroJbHUKH collection.edu.ru/collection/matematika/
http://school-
? Oxpysinocts 2 collection.edu.ru/collection/matematika/
http://school-
10 | T'eomeTpuYecKHE MeCTA TOYEK 2 . lisc 09 .
collection.edu.ru/collection/matematika/
1 ITocTpoeHust ¢ NOMOLIbIO 1 http://school-
HHUPKYJIS U JJHHEeHKH collection.edu.ru/collection/matematika/
http://school-
12 BeposiTHOCTH U CTATHCTHKA 4 . lisc 09 .
collection.edu.ru/collection/matematika/
BCEI'O 34

Y4eboHO-MeTOoAMYECKOE 0OOecnieueHHe 00pa30BaTeJIbHOI0 Mpouecca

O0s3aTesIbHbIE MAaTepPHAJIBI 1JIS1 YYCHHKA

1. Marematuka. AnreOpa: 7 kiacc: yriayOneHHbIH ypoBeHb: yueonux/ 0. H. Makapbrues,
H. I'. Munmrok, K. WM. Hemkos u npyrue; nox pen. C. A. TenskoBckoro. — AO «M3narenscTBo

«IIpocsemenue»

2. Marematuka. ['eomerpus: 7-9e knaccol: yueOnuk/ JI. C. Atanacss, B. ®@. byrysos, C. b.

Kanomues u npyrue. — AO «U3parensctBo «IIpocBemienne»

3. Maremaruka. BeposSsTHOCTb U cTatucTuka: 7 — 9e xinaccel: yueOHuk B 2 yactsax/ U. P.
Bricoukuii, K. B. AAmenko; nox pea. U. B. Amenko. — AO «3narensctBo «IIpocBemienue»
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Indpossie o0pazoBatenbHbIe pecypebl ceTn MHTepHET

1.Mudpopmannonnas cucrema "EnnHoe 0kHO 10ocTyna K 00pa3oBaTelnbHBIM pecypcam” -
http://window.edu.ru;

2. Enunas xomtekmus nudpoBbeIx 00pa3oBaTeIbHBIX pecypcoB -http://school-
collection.edu.ru;

3. ®enepanbHblii HEHTP UH(DOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcos -http://fcior.edu.ru.

4. DIIeKTPOHHBIN apXUB HAYYHO — MOMYJISPHBIX KYpPHAJIOB
http://library.controlchaostech.com/bel/

5. Croucok CaﬁTOB, PCKOMCHAOBAHHBIX IJId UCITOJIB30BAHUSA 06y‘-IaIOH_[I/IMI/IC5I n
npenoaaBaTeJIsIMHU IJid JOCTYIIa K BBICOKOKAQUCCTBCHHBIM 20P

http://www.mon.gov.ru/ - MuauctepcTBo o0Opa3oBanus u Hayku Poccuiickoit @enepanuu
http://www.uznai-prezidenta.ru/ - [lerckuii caiit IIpesnnenra Poccuiickoit deneparyn
http://www.eidos.ru/olymp/ - Bcepoccuiickue quCTaHIIMOHHBIE 3BPUCTUYECKHE OTUMITHAIBI
http://www.en.edu.ru - EctecTBeHHOHaY4YHBII 00pa30BaTeIbHbIN MOpTA

http://ege.edu.ru- [Topran nadopmarmonHol noaepKku EnnHOro rocy1apcTBEHHOTO
IK3aMeHa

http://www.school.edu.ru - Poccuiickuii 061eo0pa3oBaTenbHbIN MOpTaT
http://vschool.km.ru - Bupryansnas mxona Kupunna u Medoaus
www.school-collection.ru - Enqunas komnexius nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
http://www.edu.ru - @enepanbblit mopran «Poccuiickoe o6pazoBaHue»

http://school-collection.edu.ru/collection/matematika/ — MaTepuanbl 1o MaTeMaTUKe B
Enunoii komekuu mugpoBbeIX 00pa3oBaTeIbHBIX PECypCOB

http://www.maht-on-line.com — 3annMarenpHas MaTeMaTHKA — IIKOJIbHUKAM (OJIMMITHAIBI,
UTPBI, KOHKYPCBHI TI0O MaTEMaTHKE)

http://www.mathkang.ru — MexayHapoIHbIif MaTeMaTHYECKII KOHKYpC «KeHrypy»

http://http://ege2011.mioo.ru — MOCKOBCKUI HHCTUTYT OTKPBITOrO 00pa30oBaHUs, CHCTEMA
Cratl'pan



