MynurunansHoe 010 KETHOE 0011e00pa30BaTeIbHOE YUPEKICHHUE
«OcHoBHas obmieoOpaszoBarenbHas mkona Ne68» ropoma Kuposa

PABOYAS ITPOIT'PAMMA
0 MpeamMery
MATEMATHUKA»

(oOpa3zoBaresibHast 00s1acTh «MaTeMaTuKa U HHPOPMATHKAY)

6 Kkiacchbl
2022-2023 y4eOHBbIii 10/

r. Kupos
2022



HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamma mo mpenMery «Martemaruka» pa3zpaboTaHa Ha OCHOBE
CJIEIYIOUIUX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

- ®denepanbHbii 3akoH 0T 29 nexadps 2012 r. No273-D3 «O6 o6pazoBaHuun
B Poccutickon ®denepanuny;

- denepasibHBI  TOCYAAPCTBEHHOTO  00pa30BaTENbHOrO  CTaHJapTa
OCHOBHOTI0 0011ero o0pazoBanus (yTBEpKIAEH NprUKazoM MuHHCTEpCcTBa 00pa30BaAHMS
u Hayku Poccuiickoit @enepaunu ot 17.12.2010 Ne 1897);

- Konuenmus 1yxoBHO-HPaBCTBEHHOTO PAa3BUTHS U BOCTIMTaAHUS JINYHOCTHU
rpaxkaannHa Poccun. Jlanmmok A.4., KonmakoB A.M., Tumkos B. A. (CrangapTsl
BTOPOIO IMOKOJIEHU);

- OcHoBHasi ~ oOpa3oBaTeibHasi  MporpaMMa  OCHOBHOTO  OOIIEro
obpazoBanuss MBOY OOII Ne 68 ropoma Kuposa;

- Martematuka. Pabouue nporpammsl. [Ipenmernas nuaus yueonukon H. 4.
Bunenkuna. 5-6 kmaccel:  yueOHOe mocoOue g 001meo0pa3oBaTeIbHBIX
opranuzauuid/[H.51. Bunenkuna u ap.] — M.: [Ipocsemenue, 2021.

B cootBerctBuu ¢ yueO6HbIM miianoM MBOY OOII Ne 68 ropoaa Kuposa Ha
u3yueHue npenmera «MaremaTrkay B 6 Kjiacce IpeayCMOTPEHO:
6 xmacc — 170 gacoB B roj (5 4acoB B HEJETIO);

Jlst 00y4deHHUsI UCTIOIB3YIOTCS CIASAYIOINE YICOHUKH:

- Marematuka. 6 kjacc: ydeOHUK 11 0011e00pa3oBaTeIbHBIX OpraHu3aIum :
B2 u. Y. 1 / H.A. Bunenkun, B.W. Xoxo, A.C. Uecnokos, C.W. [lIBapudypa. - M.:
MuemosuHa, 2021.

- Marematuka. 6 kjacc: ydeOHUK 11 0011e00pa3oBaTeIbHbIX OpraHu3aIui :
B 2 u. Y. 2 / H.A. Bunenkun, B.W. Xoxos, A.C. Uecnokos, C.W. [lIBapudypa. - M.:
MuemosuHa, 2021.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«MATEMATHUKA»

B pesynbraTe m3ydyeHus Kypca «MareMarnka» B OCHOBHOM IIKOJIE JOJIKHBI
OBITh JOCTUTHYTHI ONPEJEICHHbIE PE3YIbTATHI.

JIN4HOCTHBIE pe3yJIbTAThI:

1) BOCIIUTAHUE POCCHUMCKOM TI'PaKTaHCKOW WICHTUYHOCTHU: IMATPUOTU3MA,
yBaxkeHuss K OrTedecTBy, MPOLLIOE M HACTOSLIEE MHOTOHALMOHAIBHOIO Hapoja
Poccnn; oco3HaHue CBOEM HSTHUYECKOW INMPUHAIIIEKHOCTH, 3HAHWE HCTOPHUU, SA3bIKA,
KYyJBTYpbl CBOEr0 HApoJa, CBOEro Kpas, OCHOB KyJbTYPHOIO HacleAuss HapOIO0B
Poccun wu 4yenoBedecTBa; YCBOCHHE TyMAaHHUCTHUYECKHX, JIEMOKPAaTUYECKUX U
TPaJIUIMOHHBIX IEHHOCTE! MHOTOHAIIMOHAIBHOTO POCCUICKOTO O0IIECTBa;



BOCIIMTAHNE YyBCTBA OTBETCTBEHHOCTH U J0JTa nepen PoauHoi;

2)  dopMupoBaHUE OTBETCTBEHHOI'O OTHOIICHHS K YYCHHIO, TOTOBHOCTU M
CIIOCOOHOCTH OOy4Yaronuxcsi K CaMOpPa3BUTHUIO W CaMOOOpPa30BaHUI0 Ha OCHOBE
MOTHBAllMd K OOYYEHHMIO U TO3HAHWIO, OCO3HAHHOMY BBIOOPY M TMOCTPOCHHIO
JanbHENIIe WHANBUAYAIbHON TPacKTOpUU 0Opa3oBaHus Ha 0a3e OPHEHTHUPOBKHU B
mupe mpodeccuii U TMPO(PECCHOHATBHBIX MPEATIOYTEHUH, C YYETOM YCTOMYMBBIX
MO3HABATEJIbHBIX MHTEPECOB, @ TAaK)K€ HAa OCHOBE (DOPMHPOBAHUS YBAKHUTEIHLHOTO
OTHOILIEHHS K TPYAY, Pa3BUTHUSA OIbITA yYaCTHUS B COLUAIIBHO 3HAUMMOM TPY/IE;

3)  ¢dopmupoBaHWE [EIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKH U OOLIECTBEHHOM NMPAKTUKH, YYUTHIBAIOIIETO
colLMajgbHOE, KyJIbTYpHOE, S36IKOBOE, TyXOBHOE MHOTOO0OpPa3re COBPEMEHHOTO MUPA;

4)  QopmHpOBaHHE OCO3HAHHOTO, YBAXUTEIHHOIO W TOOPOXKEIATECIHHOTO
OTHOUIEHUS K JIPYrOMy YEJIOBEKY, €0 MHEHHUIO, MUPOBO33PEHHUIO, KYJIBTYPE, SI3BIKY,
BEpE, TPAXKAAHCKON NMO3ULMHU, K UCTOPUH, KYJIBTYPE, PEIUTHH, TPAOULUAM, SA3bIKaM,
LEHHOCTSAM HapoJoB Poccum m HapomoB Mupa; TOTOBHOCTU U CHOCOOHOCTH BECTH
JUAJIOr C IPYTUMH JIFOJbMU U JJOCTUTaTh B HEM B3aUMOIIOHHMAaHMUS;

5)  OCBOGHHE CONMAIBHBIX HOPM, TPABHI IOBEICHHS, pOJieH W (Qopm
COLIMAJIbHON KM3HU B IpyNmax U COOOILIECTBAX, BKIKOYAsl B3POCIbIE U COLIMAIIBLHBIC
COOOIIECTBA; y4yacTHE B IIKOJBHOM CaMOYIPABIECHUU U OOIECTBEHHOW »KU3HHU B
npenesax BO3PACTHBIX KOMIETEHIUH C YYETOM PErHOHAJbHBIX, 3THOKYJIbTYPHBIX,
COLIMAJIbHBIX U SKOHOMUYECKUX OCOOEHHOCTEH;

6) pa3BuUTHE MOPAIBLHOTO CO3HAHHWS W KOMIICTCGHTHOCTH B pEIICHUU
MOpaJbHBIX MpOOJIeM Ha OCHOBE JIMYHOCTHOrO BbIOOpa, (¢opMuUpOBaHUE
HPaBCTBEHHBIX YYBCTB U HPABCTBEHHOTO MOBEJICHUS, OCO3HAHHOTO U OTBETCTBEHHOTO
OTHOILIEHUSI K COOCTBEHHBIM MOCTYIIKAM;

7)  dopMupoBaHWE KOMMYHHMKATHBHOW KOMIIETCHTHOCTH B OOIICHUU WU
COTPYIIHMUYECTBE CO CBEPCTHHKAMH, JETbMHU CTaplIero M MIAJALIEro BO3pacTa,
B3pOCIIBLIMM B Ipolecce  oOpa3oBaTelbHOM,  OOIIECTBEHHO  MOJIE3HOM,
y4eOHOUCCIEeI0BATENBCKOM, TBOPUECKON U APYTUX BUIIOB JAEATENbHOCTH;

8)  ¢opMupoBaHHe LEHHOCTH 3J0POBOr0 M 0e€30macHOro obpasa KH3HHU;
YCBOEHHUE MpaBWJI MUHIUBUAYAIBHOIO U KOJUIEKTMBHOIO O€30MacHOIrO IMOBEACHUS B
YpE3BbIYAWHBIX CHUTyalUsX, YIPOXKAKOLUX JXU3HU W 3I0POBBIO JIFOJIEH, IpaBUII
NOBEJECHUS HA TPAHCIIOPTE U Ha JOPOTrax;

9)  dopmHpOBaHHE OCHOB SKOJOTHYECKOH KYJIBTYphl, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOT'O MBIIIUICHHS], PA3BUTHE OIbITa YKOJIOTHUECKH
OPUCHTUPOBAHHON pe(ICKCUBHO- OIEHOYHOW M MPaKTUYECKOW MACATEILHOCTH B
YKU3HEHHBIX CUTYaLHsX;

10) oco3HaHME 3HAYCHHS CEMbU B XKM3HHU 4YEJIOBEKa W OOIIECTBA, TPUHATHE
LHEHHOCTH CEMEWHOW >KM3HU, YBOXKHUTEIbHOE M 3a00TJIMBOE OTHOIIECHHE K YJIeHaM
CBOEH CEMbH;



11) pa3BUTHE ICTETUYECKOIO CO3HAHUS YepPe3 OCBOCHUE XYIOKECTBEHHOTO
Hacieauss HapoaoB Poccum u Mupa, TBOPYECKOW JEATEIIBHOCTH ACTETHYECKOTO
Xapaxrepa.

MertanpeaMeTHblIe pe3yJibTAThI:

1)  yMeHHue caMOCTOSTEIIEHO OMPEILIISATh IS CBOETO O0YUCHHUS, CTABUTh U
dbopMynupoBath i ceOsl HOBBIEC 3a/jauM B yueOe U NMO3HABATEIbHOM IeATEIbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH IMO3HABATEIBHOU JIESITENBHOCTH;

2)  yMEHHE CaMOCTOSTENILHO TUTAHUPOBATh IMyTH JAOCTIOKEHUS LIEJICH, B TOM
qyclie ajdbTepHATHUBHBIC, OCO3HAHHO BBIOMpaTh Hambolee IPPEKTUBHBIE CIOCOOBI
penieHust yueOHBIX U NTO3HABATENIbHBIX 33/1a4;

3)  yMEHHE COOTHOCUTH CBOM JICHCTBHS C IUIAHHUPYEMBIMH PE3yJbTaTaMH,
OCYILECTBIJISITh KOHTPOJIb CBOEU JEATEIBHOCTH B MPOLIECCE NOCTUKEHUS PE3yNbTaTa,
OTIPEIENIATh CIIOCOOBI NEHCTBUI B paMKaxX MPEAJIOKEHHBIX YCIOBUM U TPeOOBaHUIA,
KOPPEKTUPOBATH CBOM JECHUCTBUS B COOTBETCTBUM C U3MEHSIOLICUCS CUTYallUEH;

4)  yMCHHME OLCHMBATh NPAaBUIBHOCTh BBINOJHECHUS YUeOHON 3ajauu,
COOCTBEHHbBIE BOBMOXHOCTH €€ PEIICHMUS;

5)  BlajJeHHE OCHOBAMH CaMOKOHTPOJIS, CAMOOILICHKH, IPUHATHS PEIICHUHN U
OCYUIECTBJIEHHUS OCO3HAHHOT'O BHIOOpA B yU€OHOM M TIO3HABATEIBHOM 1€ATEIbHOCTH;

6)  yMeHHe OmIpeaeNaTh MOHSATHS, CO3/1aBaTh OOOOIICHMS, YCTaHABIUBAThH
aHAJIOTUH, KJIACCU(PUIIUPOBATh, CAMOCTOSITEIbHO BBIOUPATh OCHOBAHUS U KPUTEPHUH
JUTS KJaccU(UKaLIH,

7)  ycTaHaBJIMBAaTh MPHUYUHHO-CIICJCTBCHHBIC CBS3H, CTPOUTH JIOTHYCCKOE
paccyxJeHue, yMO3akiaoueHue (MHAYKTHUBHOE, NEIYKTUBHOE W 1O aHAJIOTUH) U
JI€JIaTh BBIBO/IBI;

8)  ymeHume co3aaBaTh, IPUMEHATh M MPe0oOPa30BHIBATh 3HAKU U CHUMBOJIBI,
MOJICNIA Y CXEMBI JUIsI pEIIeHUs] y4eOHBIX U TO3HABATENbHBIX 33/1a4;

9)  CMBICIIOBOE YTCHHE;

10) yMmeHHME OpraHM30BBIBATH YYE€OHOE COTPYAHHYECTBO M COBMECTHYIO
NEeSATEIbHOCTh C YUUTENIEM M CBEPCTHHKAMU; pad0TaTh UHIWBHUIYAIbHO U B IPYIIIE:
HaxXOJUTh OOIllee pElIeHHEe M pa3peliaTh KOH(MIMKTHI HA OCHOBE COTJIACOBAHMS
MO3ULKKA U y4eTa UHTEePECcOB; POpPMYyJIUPOBATh, APIYMEHTUPOBATh U OTCTAUBAaTh CBOE
MHEHHUE;

11) yMeHHE OCO3HAHHO HCIIOJB30BATh PEUCBBIC CPEICTBA B COOTBETCTBHH C
3a/lauyeii KOMMYHHKAIIUW JIJISI BBIPAKEHUS CBOMX YYBCTB, MBICICH M MOTPEOHOCTEH;
MJIAHUPOBAHUS U PETYJIALIMU CBOEH JEATEIbHOCTH; BJIAJICHUE YCTHOW U NMUCbMEHHOMN
peuYbI0, MOHOJIOTUYECKON KOHTEKCTHOU PEYbIO;

12) <¢bopmupoBaHHe U pa3BUTHE KOMIIETEHTHOCTH B 00JaCTH MCIIOJIb30BAHHS
nH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TexHojorui (mamee UKT- xommereniun);
pPa3BUTHE MOTUBAIIMH K OBJIAJICHUIO KYJIbTYPOU aKTUBHOTO MOJB30BaHUS CIOBAPSIMU U
JPYTUMU NOMCKOBBIMU CHCTEMAMHU;



13) ¢opMupoBaHMEe ¥ PA3BUTHE SKOJOTMYECKOTO MBIILUICHHS, YMCHHE
NPUMEHSTh €0 B TI03HABATEIHOW, KOMMYHHKATHBHOM, COIIMAJIbHON MPAKTHKE H
npoeccCuoHaTBEHON OpUEHTAITUH.

B cootBerctBUn ¢ ®I'OC OOO BBIACIAIOTCS TPU TPYIIBl YHHUBEPCAIbHBIX
y4eOHBbIX  JICUCTBUI:  PETyISITHUBHBIE, T[O3HABaTEIbHbIE, KOMMYHHKATHBHBIC.
Pezynamuenvie YY/[

1. Vmenue camocmosmenvrno onpedensime yenu o00OyueHUs, CmMasumMv U
Gdopmynuposams HOBble 3a0auu 8 yuebe U NO3ZHABAMENbHOU OesmelbHOCMU,
pazeueams  MOmMuebl U UHMEpecbl CBoell NO3HABAMENbHOU  O0esImenlbHOCU.
Obyuarowuiics cmodcem:

° aHaJIM3UpOBaTh  CYLIECTBYIOIIME W IUJIAHUPOBaTh  Oyxaymiue
oOpa3oBaTeIbHbIE PE3YIIbTATHI;

° ONPEIENATh COBMECTHO C MEJArOroM KPUTEPUU OLEHKU IJIAHUPYEMBIX
00pa30BaTENbHBIX PE3YIbTATOB;

° UACHTU(ULIMPOBATh NPEMSTCTBUSA, BO3HUKAIOIIUE MPU JOCTHKEHHUH
COOCTBEHHBIX 3aIUIAHHPOBAHHBIX 00PA30BaTEIIbHBIX PE3YJIHTATOB;

° BBIJIBUTaTh BEPCUU MPEOAOJEHUS MNPENnATCTBUH, (HOPMYIUPOBATH

THUIIOTE3bI, B OTACIBHBIX CIydastX — IMPOTHO3UPOBATH KOHEUHBIN PEe3yIbTaT;

° CTaBUTH LIeJIb U (OPMYIUPOBATH 3aJa4l COOCTBEHHOW 00pa30BaTEIbHOM
JEATEIIBHOCTH C YUETOM BBHISIBIICHHBIX 3aTPYIHEHHUHN U CYIIECTBYIOITUX
BO3MOKHOCTEH;

° 00OCHOBBIBaTh BBIOPAaHHBIC TMOAXOABI M CPEACTBA, HCIIONB3YEMBIC IS
JTIOCTHKEHHUS 00pa30BaTEIbHBIX PE3YIbTATOB.

2. Ymenue camocmosmenbHo NIAHUPOBAMb NYMU OOCMUNCEHUs Yeaell, 8 MoM
yucie anlbmepHamuHvle, 0CO3HAHHO 8blOUpams Hauboee 3Qpgdekmugrvle cnocoobl
peuteHust y4eOnvix u no3Hasamenvuvix 3a0ay. Obyuarowuiicsi CMOXeT:

° OTpeNeNsITh HEOOXOMUMBIC IEHCTBHUS B COOTBETCTBHHM C YYEOHOW W
MO3HABATEIILHOM 3a71a4eil M COCTABIISATh aJITOPUTM MX BBITIOJTHCHHUS,

° O00OCHOBBIBaTh M OCYIIECTBISATH BBIOOp Hambosee 3hHEKTUBHBIX
CIIOCOOOB pelieHus y9eOHbBIX U TTO3HABATEIbHBIX 3a/1a4;

° ONpEeNeNIATh/HaX0IuTh, B TOM YHCJIC W3 IPEIIOKCHHBIX BapHAHTOB,
YCIIOBHSI JIJIs1 BBEITIOJIHEHUST YIeOHOW M TI03HABATEILHOM 3a/1a4H;

° BBICTpAWBaTh JKU3HEHHBIE TUIAHBI HA KpaTKOCpOuHOEe Oymylee
(ompenenaTh IeNIeBble OPUEHTUPHI, (DOPMYTUpOBATH aJCKBATHBIE MM 3a1a4dl H
npemiaraTh JCUCTBUS, YKa3biBasi 1 0OOCHOBBIBAS JIOTHYECKYIO MOCIIEI0BATEILHOCTD
11aroB);

° BBIOMpaTh W3 NPEIIOKEHHBIX BapHAHTOB M CAaMOCTOSTEIBLHO HCKaTh
CpeICcTBa/pecypchl I PEIIeHUs 3a/1a4/OCTHKEHUS 11EITH;

° COCTaBJIATh IUIaH PEIICHUS MPOOJeMbl (ONMUCHIBATh JKM3HCHHBIM ITHKI
BBITIOJTHEHHUS MPOEKTA, AITOPUTM IIPOBEACHUS UCCIICIOBAHMS );



° ONpeNeNsaTh MOTEHIMAIbHbIE 3aTPYJHEHUs MPU pPEUICHUU y4eOHOH u
MO3HABATENLHOM 3a/1a4M U HAXOJUTh CPEJCTBA JIJISl UX YCTPAHEHUS,

° OMKCHIBATH CBOM OIBIT, OPOpMIISiSl €ro IS Mepeiadn IPYruM JOsM B
BHJIC AJITCOPUTMA PEIICHUS TPAKTUUECKUX 3a]1ay;

° IJIaHUPOBATH u KOPPEKTUPOBATH CBOIO VHIMBUAYAJIbHYIO
00pa3oBaTeIbHYI0 TPACKTOPHIO.

3. Vmenue coomnocums ceou Oeiicmeusi ¢ NIAGHUPYeMbIMU pe3VIbMamami,
0CyWecmenams  KOHMpOAb C80eU OesimelbHOCmU 6 npoyecce OO0CMUNCEHUs
pe3yavmama, onpeoeisims Cnocobvl 0euUcmeull 8 pamkax NPeoIoOHCeHHbIX YCA08UL U
mpeb08aHull, KOPPeKmuposams c8ou Oelicmeus 8 COOMEEMCmaeUU ¢ USMEHAIOWelCs
cumyayueu. O6y4arOuuIics CMoXdcem:

° pasnuyaTth pPe3yabTaThl U CrocoObl  ACUCTBHM  TIpHU
JNOCTHXKECHUU

pe3yJIbTaTOB;
° ONpeAeisiTh COBMECTHO C TMEAAaroroM KPUTEPUH  JTOCTHKEHUS

IUTAHUPYEMBIX PE3yJbTAaTOB U KPUTEPUHU OLIEHKH CBOEH YUeOHOH NeATeIbHOCTH;

° CUCTEMATU3UPOBATh (B TOM YHCII€ BBIOMPATH MPUOPUTETHBIE) KPUTEPHUH
JOCTHKEHHUSI INTAHUPYEMBIX PE3YyJIbTaTOB U OLICHKU CBOEH JESTEIBHOCTH;

° oTOMpaTh HMHCTPYMEHTHI Ui OLIEHUBAaHUA CBOEH JI€ATEIbHOCTH,
OCYUIECTBJISITh CAaMOKOHTPOJb CBOEH JEATEIbHOCTH B paMKax MpeJI0KEHHbBIX
yCIIOBUM U TPEOOBAHMIA;

° OLICHMBATh CBOIO JIEATEIbHOCTh, AHAIM3UPYS U apryMEHTHUPYS PHUYHUHbI
JOCTHKEHHSI MJIM OTCYTCTBUS IJIAHUPYEMOI'O PE3YNIbTATA;

° HaXOJUTh HEOOXOJUMBbIE M JIOCTATOYHBIE CPEACTBA ISl BBITOJIHEHHS
y4eOHBIX JEUCTBUIN B U3MEHSIONIEHCS CUTYaINH;

° pabotas 1O CBOEMY IUIaHY, BHOCHTb KOPPEKTUBBI B TEKYIIYIO
NEATEIbHOCTh HAa OCHOBE aHaliW3a M3MEHEHUW CUTyalud Ui IOJIYy4YEHUs
3aIJIAaHMPOBAHHBIX XapaKTEPUCTUK/TIOKa3aTeNlel pe3ynbTara;

° YCTAHABIMBATh CBSA3b MEXKIY [OJIYYECHHBIMH XapaKTEPUCTUKAMU
pe3ynbrarta W XapaKTEpPUCTUKaMHU MPOLECCa JESITEIIbHOCTH M 10 3aBEpLICHUU
NEATEIbHOCTH MpeajlaraTh U3MEHEHHE XapaKTEPUCTHK Mpouecca Ui IMOIy4YEHUs
YIIYYIIEHHBIX XapaKTePUCTUK PE3yNbTaTa;

° COOTHOCHUTH CBOM JIEUCTBHUS C LIEJIbIO OOyUEHHUS.

4. Vmenue oyenusamv npasUILHOCMb  BbLINOJIHEHUS Y4eOHOU  3a0ayl,
cobcmeennvle 603ModHcHOCMU ee peuteruss. OOYUaowuiics cMoxcem:

° ONpPENENATh KPUTEPUHU MPABUIBHOCTH (KOPPEKTHOCTH) BBIITOJIHEHHUS
y4eOHOM 3a71a4u;

° aHAJIM3UpPOBaTh M OOOCHOBBIBaTh NPUMEHEHHE COOTBETCTBYIOILIETO
MHCTPYMEHTApUs AJIsl BBINOJIHEHNS yueOHOU 3a/1auH;

° CBOOOJHO TMOJb30BAThCS BbIPAOOTAHHBIMU KPUTEPHUSIMHU OLIEHKH MU
CaMOOLIEHKH, HCXO/S U3 LEIN U UMEIOIINXCS CPEACTB;



° OIICHUBATh TMPOJYKT CBOCH JEATECILHOCTH TIO 3aJaHHBIM W/WIN
CaMOCTOSITEIILHO ONPE/ICIICHHBIM KPUTEPHSIM B COOTBETCTBUH C IIEIIBIO JACITCIbHOCTH;

° 000OCHOBBIBaTh JTIOCTH)KMMOCTD II€IM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE
OILICHKH CBOMX BHYTPEHHHUX PECYPCOB M JOCTYITHBIX BHEITHUX PECYPCOB;

° (bUKCUpPOBATH u aHAJIM3UPOBATh TUHAMUKY COOCTBEHHBIX
o0Opa3oBaTeIbHBIX PE3YJIBTATOB.

5. Bnaoemnue ocrosamu camoKOHMPOJS, CAMOOUEHKU, NPUHAMUS DeueHUll U
ocyuecmsienuss 0CO3HaAHH020 8blOOPA 8 Y4eOHOU U NO3HABAMENbHOU 0esmMelbHOCMIU.
Obyuarowuiics cmodxcem.

° aHaJTU3UpPOBaTh  COOCTBEHHYIO  Y4eOHYIO M [IO3HABaTEIbHYIO
JEATEIBLHOCTD U JICATEIBHOCTD IPYTUX 00YYaOIIUXCS B IMPOIIECCE B3aUMOIIPOBEPKH;

° COOTHOCUTBH pealbHbIC W TUIAHUPYEMBIC Pe3y/IbTaThl WHIWBUIYaTbHOU
0o0pa30BaTeIbHOM  JICATEIBHOCTH M JieJaTh  BBIBOJBI O  IPHYHHAX €€
YCHEIHOCTU/3()PEKTUBHOCTH WM HEYCHEIIHOCTU/HEA(DPEKTUBHOCTH, HAXOAUTh
CTI0COOBI BBIXO/Ia M3 KPUTHUECKON CHTYaIlNH;

° NPUHUMATh PEIICHHE B Y4YeOHOW CUTyalldd M OILICHWBATh BO3MOJKHBIC
TIOCJICACTBHSI PUHATOTO PEIICHUS;

° OTIpENeNATh, KaKhe JCUCTBHA IO pPENICHHIO Y4YeOHOW 3amadul WM
napaMeTphl ATHX JCUCTBUN MPHUBEIIN K MOJYYSHUIO HMEIOMIETOCS MPOAYKTa yaeOHOU
JCSATCIIBHOCTH;

° JIEMOHCTPHUPOBATH TIPUEMBI peTyIIAInun COOCTBEHHBIX
NCUXO(PU3NOIOTMYECKUX/IMOLIMOHATBHBIX cOCTOsHUN. [lo3naseamenvhuovie YY/[

6. Vmenue onpeoenasms nowsamus, cozoasams 0000WeHUs, YCMAHABIUBAMD
aHano2uu, Kiaccupuyuposams, camoCmoameibHo 8bloUpams 0CHOBAHUS U KpUmepuu
onsl Kaaccugukayuu, yCcmaHasiueams HNPUYUHHO-CIeOCMBEHHblEe C853U, CHPOUMDb
jlocudeckoe  paccysjicoerue, YMo3axkitoueHue (UHOYKMuHoe, O0edyKmusHoe, No
ananoz2uu) u deaamo b1800bl. QOYUAIOWULICS CMONCEM!

° noa0upaTh CJIOBa, COMOAYMHEHHBIC KIIFOYEBOMY CIIOBY, OINPEACIISIONINE
€ro MpU3HaKu U CBOMCTBA;

° BBICTPAWBATh JIOTUYECKYIO IIETIOYKY, COCTOSIIIYIO U3 KIFOUEBOTO CIOBA U
COTOJYMHEHHBIX EMY CIIOB;

° BBIICNIATh OONMI TIPU3HAK WM OTIWYHE JBYX WIH HECKOJIBKUX
MPEIMETOB UJIU SIBICHUN U OOBSCHATH UX CXOJCTBO WA OTJIUNYUS;

° OOBEAUHATHL TIPEAMETHl W SBJICHUS B TPYIIBI IO ONPEACICHHBIM
MpU3HaKaM, CPAaBHUBATh, KIAaCCUPUIIUPOBATH M 0000MaTh (DaKThI U SBICHUS;

° pa3nuYaTh/BBIICIATD SBJICHUE U3 OOIIETO psijia IPYTUX SBICHUM;

° BBIICIISTh MPUYUHHO-CIIC/ICTBEHHBIC CBSI3W HAOIOAACMBIX SBIICHUN HJTH

COOBITHM, BBISBIISITH IPUYMHBI BOSHUKHOBEHUS HAOIFOa€MBIX SIBJICHUIN HIIH COOBITHIA;
° CTPOUTH PACCYKJICHHUE OT OOIIHNX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM
1 OT YaCTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;



° CTPOUTH PAaCCYXJICHHE Ha OCHOBE CpPaBHEHHUS MPEIMETOB U SIBICHHA,
BBIJICIISISI TIPY OTOM MX OOIIME MPU3HAKKA U PA3TUINS;

° u3JIarath MOJyYeHHYI0 WH(GOPMAIUIO, UHTEPIIPETUPYS €€ B KOHTEKCTE
pelraemMon 3a1auu;

° CaMOCTOSITENIbHO yKa3bIBaTh Ha WHQPOpPMAIIMIO, HYXIAIOUIYIOCS B
IpOBEpKe, MpeJiaraTh U MPUMEHSTH CIIOCOO MPOBEPKH TOCTOBEPHOCTH HH(DOPMAIIHH;

° OOBSICHATH SIBIICHUS, IPOIECCHI, CBSI3U U OTHOIICHWSI, BBISIBIISIEMBIC B XOJ1€
MI03HABATEIBHOMN M UCCIIEIOBATEIbCKON ACSITEITLHOCTH;

° BBISIBIIATh W HA3bIBATh NMPUYUHBI COOBITHS, SIBJICHUS, CAMOCTOSATEIHHO
OCYIIIECTBIISIS IPUYUHHO-CIICICTBEHHBIN aHaJIH3;

° JienaTh BHIBOJ] HA OCHOBE KPUTHYECKOTO aHAJIM3a Pa3HBIX TOYCK 3PCHUS,
MOATBEP)KIATh BBIBOJ COOCTBEHHOW apryMEHTAIME WM  CaMOCTOSTEIHHO
MOJIYYeHHBIMU JTAHHBIMHU.

7. Vmenue cozoasams, npumeHamv U npeoodpa’08vbléamv 3HAKU U CUMBOJIb,
MoO0enu u cxemul OJisl peuleHusi Y4eOHvlx u nosxHasamenvHulx 3adad. Ob6yuarowuiics

cModCcem:
° 0003Ha4YaTh CUMBOJIOM U 3HAKOM IPEAMET U/WIH SIBJICHUE;
° OTIPEAETATh JTOTUYECKUE CBA3M MEXAY MPEAMETaMU H/WIN SIBICHUSIMH,
0003HA4aTh JaHHbBIE JIOTUYECKUE CBSA3H C IOMOIIbIO 3HAKOB B CXEME;
° CO3/1aBaTh a0CTPAKTHBIN WU peaibHbIN 00pa3 NpeaMeTa U/UiH SBJICHUS;
° CTPOUTh MOJIEJIb/CXEMY Ha OCHOBE YCIIOBUW 3a/ladyd W/WJIM crocoda ee
peleHus;
° co3/1aBaTh BepOaibHbIE, BEUIECTBEHHbIE U MH(OPMALIMOHHBIE MOJEIHU C

BBIZICJICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JIS OINpeAesieHHus] crocoba
pelleHus 3aja9 B COOTBETCTBUU C CUTYAIIHEH;

° MEPEBOIUTH CIOKHYIO MO COCTaBy (MHOTOACHEKTHYIO) HH(MOPMAIUIO U3
rpadudeckoro uiu GopMalIn30BaHHOTO (CHMBOJBHOTO) MPEJACTABICHUS B TEKCTOBOE
1 Hao0OpOT;

° CTPOUTH CXEMY, aJITOPUTM JICUCTBUS, UCTIPABIISATh WM BOCCTAHABIMBATH
HEU3BECTHBIM paHee alropuTM Ha OCHOBE HMEIOLIErocsi 3HaHUS 00 OO0BEKTe, K
KOTOPOMY MPUMEHSIETCS AJITOPUTM;

° CTPOHTH TOKA3aTEIbCTBO: IPSIMOE, KOCBEHHOE, OT TPOTHBHOTO;

° aHAM3UPOBATH/PEPIICKCUPOBATh OMBIT Pa3pabOTKH U  peaTu3aiuu
y4e0OHOT0 MPOEKTA, UCCIIEIOBAHUS (TEOPETUIECKOTO, SMITMPUUECKOTO) C TOUKH 3PSHHSI
pelIeHus MpoOIEeMHON CUTYaIluH, TOCTIKEHUS TTOCTaBICHHOW €M W/ U Ha OCHOBE
3aJIaHHBIX KPUTEPUEB OIEHKH MPOAYKTa/pe3ybTaTa.

8. Cmuicnosoe umenue. OOYUaOWUICA CMONCEM.:

° HAXOJUTh B TEKCTE TpeOyeMyto HHPOpMaLKIO (B COOTBETCTBUU C LEISIMHU
CBOEH JEATEIIbHOCTH);

° OPUEHTHPOBATHCS B COACPKAHUH TEKCTa, MOHUMATh HETOCTHBIA CMBICI
TEKCTa, CTPYKTYpUPOBATh TEKCT;



° yCTaHaBIMBAaTh B3aUMOCBSA3b ONMCAHHBIX B TEKCTE COOBITUH, SIBICHUH,
IIPOLIECCOB;

° PE3IOMHUPOBATH IIABHYIO UIEH0 TEKCTA;

° npeoOpa3oBbIBaTh TEKCT, MEHSAS €ro MOAAJIBHOCTb (BBIpAXKEHHE
OTHOILIEHUSI K COJIEPKAHUIO TEKCTa, LEJIEBYI0 YCTAHOBKY pEUYM), MHTEPIPETUPOBATH
TEKCT (XyI0KECTBEHHBIN M HEXYI0’KECTBEHHBIN — Y4eOHBIN, HayYHO-TIOMYJIIPHBIH,
HH(POPMAITMOHHBIN);

° KPUTHYECKH OLICHUBATh COAEepkKaHue U (POpMy TEKCTa.

9. @opmuposanue u pazeumue KOI02UYECKO20 MbIULIEHUS, YMEHUE NPUMEHMb
€20 6 NO3HABAMENbHOU,  KOMMYHUKAMUEHOU,  COYUANbHOU  NpAKMuKe U
npogeccuonanvrou opuenmayuu. OOYUarOWUUCT CMONCEM.:

° ONpENENATh CBOE OTHOIIEHHWE K OKpPYXKalIlleh cpene, K COOCTBEHHOM
cpejie OOUTaHMS;

° aHAJIM3UPOBATh BIMSHUE HKOJIOTHYECKUX (PAKTOPOB Ha Cpeny OOUTaHUS
YKUBBIX OPTaHU3MOB;

° IIPOBOJANUTH ITPUUNHHBIN 51 BEPOSATHOCTHBI  AHAJINA3

Pa3JIMYHBIX
HKOJIOTUYECKUX CUTYyaIUi;

° IPOTHO3UPOBATh M3MEHEHUS! CUTyallud IMpPU CMEHE JACHCTBUS OIHOIO
dakTopa Ha ipyroit GpakTop;

° pacnpoCTpaHsATh KOJOTUYECKHE 3HAHUS U YYAaCTBOBATH B MPAKTUYECKUX

MEPOINPUATHAX 1O 3AIIUTE OKPYKAIOUIEH CPeIbl.

10. Passumue momugayuu K 061a0eHUI0 Ky1bmypou akmugHo20 UCHONb308AHUS]
cnosapetl, CnpagoyHUKO8, OMKPBIMbLIX UCMOYHUKOE UHPOPMAYUU U IJEeKMPOHHBIX
nouckosvix cucmem. O6yuaroOwuiics cmodxcem.

° OTIpEENATh HEOOXOAUMBIE KIIIOUEBbIE TOMCKOBBIE CJI0BAa U (POPMUPOBATH
KOPPEKTHBIE MOMCKOBBIE 3aMPOCHI;

° OCYLIECTBJIATh  B3aWMOJECHCTBHE C  JJIEKTPOHHBIMU  IIOUCKOBBIMH
cucTteMaMu, 0azaMu 3HaHWH, CIPABOYHUKAMH;

° (GbopMHUpOBAaTh MHOKECTBEHHYIO BBIOOPKY M3 Pa3IMYHbIX HMCTOYHHUKOB
uH(popMauu 111 00bEKTUBU3ALMH PE3YIbTaTOB MIOUCKA;

° COOTHOCHUTH NOJIyYEHHBIE PE3YJbTAThl MOMCKA C 334a4aMH W LEJSIMU
CBOEH JIeSITEJILHOCTH.

Kommynuxkamuenvie YY/[

11. Vmenue opeanuzosvieame yuebnoe compyonuuecmeo ¢ nedazocom u
COBMECMHYIO  0esIMENbHOCMb ¢ Neoaz0coM U  C8EPCMHUKAMY,  pabomamby
UHOUBUOYATILHO U 8 2PYNNe: HaX00ums obwee peuieHue U papeuiams KOHQGIUKmbl Ha
OCHOGe  C027aco8aHUsi  NO3UYUL U Y4yema UHmMepecos,  (opmyaupoeams,
ap2ymeHmuposams u omcmaueams ceoe mHenue. O0yuaowuiics cmoxicem:

° OINPENENATh BO3MOKHBIE POJIM B COBMECTHOM J1€ATEIBHOCTH;

° UIPaTh ONPENEIECHHYIO POJb B COBMECTHOM I€ATEIBHOCTH;



° OPUHUMATh NO3ULUI0 CcoOeceAHMKa, IOHMUMAas MO3MULMI0 JPYroro,
pasnuyarh B €r0 pe4r MHEHHUE (TOUKY 3pEHHs ), JOKA3aTeIbCTBA (ApryMEHTHI);

° OTpPEENATh CBOM JICEUCTBUS | JIEUCTBUSL  MMApPTHEpPA, KOTOPHIE
CIIOCOOCTBOBAJIN WJIH MPEMATCTBOBAIN MPOIYKTUBHON KOMMYHUKAIIHH;

° CTPOUTh  TO3UTHMBHBICE OTHOILIEHHUA B Mpolecce ydyeOHOU W
MO3HABATENILHOM JCSTEIIbHOCTH;

° KOPPEKTHO M apryMEHTHUPOBAHHO OTCTaMBaTh CBOIO TOYKY 3pPEHHUS, B
JIMCKYCCUU YMETh BBIIBUTATh KOHTPAPTYMEHTHI, epedpa3zrupoBaTh CBOIO MbICIb;

° KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, YMETh MPHU3HABATH
OIIMOOYHOCTH CBOETO MHEHHS (€CIM OHO OLIMOOYHO) U KOPPEKTUPOBATH €T0;

° npeajiaraTh aIbTEPHATUBHOE PEIICHUE B KOHPIMKTHON CUTyalluu;

° BBIICJISITH OOIIYIO TOUKY 3PEHUS B JUCKYCCHUU;

° JIOTOBapuBaTbCsl O TpaBWIax M Bompocax s OOCYXIEHUs B
COOTBETCTBHHM C MOCTABJIECHHOM NEepe ] IPyNIoN 3a1auei;

° OpraHu30BbIBaTh 3(PHEKTUBHOE B3aUMOJICUCTBUE B TpynIme (ONpeacisiTh
oO11ue 1eNu, pacupeesiTh POJId, 10rOBapUBATHCS APYT C APYTOM U T. 11.);

° yCTpaHSATh B paMKax Juajora pa3pblBBl B  KOMMYHHUKAaIUU,

00yCJIOBJICHHbIE HEMOHUMAHHEM/HETIPUSITUEM CO CTOPOHBI COOECEIHUKA 3ajayu,
(bopMBI UM COJEPIKAHMS TUATIOTA.

12. Vmenue ocosnanno ucnonvzosams peuegvie cpedcmea 8 COOmMEemcmaun ¢
3a0aueti KOMMYHUKAYUU OJIs1 BbIPANCEHUS. CBOUX YYBCME, MblCell U nompeOHocmell OJisl
NIIGHUPOBAHUS U Pe2YNIAYUL CBOell 0esIMeNlbHOCU, 6la0eHUe YCMHOU U NUCbMEHHOU
Peubio, MOHOJI02UYECKOU KOHMEKCMHOU peubio. OOVUarouuiics CMOA#Cem:

° OTIPEIEIIATh 33a/1a4y KOMMYHHUKAIIUA U B COOTBETCTBUU C HEW OTOMPATDH U
MCIIOJI30BaTh PEUYEBBIE CPEICTBA;

° MPEACTaBIATh B YCTHOW WJIM MUCbMEHHOW (hopMe pa3BepHYTHIN IIaH
COOCTBCHHOM JICSATECIIHLHOCTH;

° COONIOIaTh HOPMBI MYOJIWYHOW peYH, pErjJaMeHT B MOHOJIOTE H
JIMCKYCCUU B COOTBETCTBUU C KOMMYHHKATUBHOM 3a/lauei;

° BBICKA3bIBaTh M OOOCHOBBIBATH MHEHHE (CYXKICHHE) MU 3alpaiiviBaTh
MHEHHE TTapTHEpa B paMKax JIUaJiora;

° IPUHAMATh PEIICHUE B X0le auaiora u COTJIaCOBBLIBATH
ero ¢

cOO€ECETHUKOM;
° CO3/1aBaTh IMHCHMEHHBIE TEKCTHI PA3JUYHBIX THIIOB C HMCIOJB30BAHHEM

HEOOXOIMMBIX PEYEBBIX CPEICTB;

° UCTIOJIB30BaTh CPEJICTBA JIOTUYECKON CBSI3U JUIS BBIIEICHUSI CMBICIIOBBIX
OJIOKOB CBOETO BBICTYIUICHHUS;

° UCTIOJIb30BaTh BepOabHbBIC M HEBEPOATbHBIE CPEJCTBA B COOTBETCTBUU C
KOMMYHHUKAaTUBHOUW 33J1a4e;

° OlLIeHNBATh AP(PEKTUBHOCTH KOMMYHHKAIIUHU TIOCIIE €€ 3aBEPIICHUSI.



13. @opmuposanue u pazsumue KOMnNeMEeHMHOCMU 8 001ACMU UCNONIb30BAHUS
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX mexHoNocul (Oaree — UKT). Obyuarowutics
cModHcem:

° IIEJICHAIIPABIICHHO MCKAaTh M HMCIIOJIb30BaTh WH()OPMAIIMOHHBIE PECYPCHI,
HEOOXOUMbIE ISl peUIeHHs] YYEOHBIX M MPAKTUYECKUX 3a7ad C MOMOIIBI0 CPEICTB
HKT;

° UCIIONB30BaTh Il  Tepejaud CBOMX MBICIEH E€CTECTBEHHBIE H
(dbopMasbHBIE S3BIKH B COOTBETCTBUH C YCIOBUSAMH KOMMYHUKAIIAH;

° OTEpPUPOBATH TaHHBIMH IIPHU PEIICHUH 3a]1a4H,

° BbIOMpaTh aJeKBaTHbIE 3aJay€ MHCTPYMEHTBI M  HCIIOJIb30BaTh
KOMIBIOTEPHBIE TEXHOJIOTUM Ui pEIIeHUs y4eOHBIX 3a7ad, B TOM 4YHUCIE JUIS:
BBIUMCJICHHSI, HANMCAHUS THUCEM, COYMHEHMI, IOKJIaoB, pedepaTroB, CO3AaHUA
Ipe3eHTalui u Jp.;

° UCIOJIb30BaTh UHPOPMAIUIO C YIETOM ITHUECKUX U NIPABOBBIX HOPM;

° CO3/1aBaTh IU(PPOBBIE PECYPCHl PA3HOTO TUMA U JJISl Pa3HBIX AYAUTOPHIA,
co0r01aTh HH(POPMALIMOHHYIO TUTUEHY U MpaBUjia MHPOPMAIIMOHHON 6€30acHOCTH.

IIpenmeTHbie pe3yJibTAThI:

1) dbopmupoBaHue mpeACTaBICHUNA O MaTeMaTHKE Kak O METOJ]E IMO3HAHUS
JEHCTBUTENLHOCTH, MO3BOJISIFOIIEM OIMCHIBaTh M M3ydaThb pEaJIbHbIE MPOLECCHl U
SIBIICHUSL:

* OCO3HaHHWE POJIM MaTEeMaTHKH B pa3BUTHH Poccun u mMupa,
* BO3MOXXHOCTb IPHUBECTU MPHUMEPHl M3 OTEUECTBEHHOW W BCEMHUPHOU
HCTOPUU MAaTEeMAaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pasBuTHE yMEHUH paboTaTh ¢ y4YeOHBIM MATEMATUYECKHM TEKCTOM
(aHaIM3MpPOBATH, M3BJIEKaTh HEOOXOAUMYIO HWH(OpPMAILMIO), TOYHO M TPaMOTHO
BBIp@XaTh CBOM MBICIM C MPUMEHEHHEM MaTeMaTHUYeCKON TEePMHHOJIOTHH U
CHUMBOJIUKH, IPOBOJUTH KJIACCU(PUKAIINH, TOTHUECKHE 000CHOBAHUS, JOKAa3aTeIbLCTBA
MaTEeMaTHYECKUX YTBEP KICHUM:

. ONEPUPOBAHUE TMOHITHSAMH: MHOXECTBO, DJIEMEHT MHOXECTBA,
MOJIMHOKECTBO, TMPUHAAICIKHOCTh, HAXOXJCHHE TIepeceueHus, OObEAMHECHUS
MOJIMHOKECTBA B MIPOCTEHIIINX CUTYAIHIX;

. pelieHrne CIOKETHBIX 3aJa4 pPa3HbIX TUIIOB Ha Bce apudmeTHyeckue
JICUCTBUS,
. pUMEHEHHUE crioco0a MoucKa penieH s 3a/1a4u, B KOTOPOM PacCyKIeHNE

CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO HJIA OT TPEOOBAHUS K YCIOBHIO;

. COCTAaBJICHUE IJIaHA PEIICHUs 3a/1a4M, BBIICIICHUE 3TANlOB €€ PEIICHUS,
VMHTEPIPETALNS  BBIYMCIUTENIBHBIX  pPE3yJbTaTOB B 33Jade, MCCIEI0BAHUE
MOJTYYEHHOTO PEIICHUS 3a/1a4u;

. HaxO0XJICHUE TMPOLEHTA OT 4YHWCIA, YHCJIa IO MPOLEHTY OT HEro,
HAaXOX/JCHHUS TPOLEHTHOIO OTHOIIEHHUS ABYX 4YHCEN, HAXO0XJIEHUS IPOLEHTHOIO
CHIDKEHUS WJIM TIPOIIEHTHOTO TTOBBIIICHUSI BEJIMYUHBI;



. pelIeHre JJIOTMYEeCKUX 3a/1ay;

3) pa3BUTHE MPEACTABICHUIN O YMCIIC U YUCIOBBIX CHCTEMaxX OT HATYypaJbHBIX
0 JEWCTBUTEIBHBIX YHCEN; OBJIaJieHHEe HaBBIKAMHU YCTHBIX, IHChbMEHHBIX,
WHCTPYMEHTAJIbHBIX BEIYMCIICHUM:

* OINEpUPOBAHHUE TOHATUSAMHU: HATypaJbHOE YHUCIO, LEJ0e YHUCJO,
OOBIKHOBEHHAsI JIpo0Ob, JecATHYHas ApoOb, CMENIAaHHOE YHCIIO0, pallMOHAIbHOE
YUCII0, UPPALIMOHATIBHOE YUCIIO;

*  HCIIOJIb30BAaHWE CBOMCTBA YMCEN U 3aKOHOB apU(PMETHICCKUX OTIEPAITHHA C
YUCJIaMU TPHY BBITIOJIHEHUU BBIYMCIICHUH;

* HCIIOJB30BAHUE MPU3HAKOB ACIUMOCTH Ha 2, 5, 3, 9, 10 nipu BBINOJHEHUN
BBIYMCJICHUN U PEIICHUH 3a/1a4;

* BBINOJHEHHUE OKPYIJICHUS YHCEl B COOTBETCTBUU C IIPAaBUIIAMU;

* CpaBHEHHUE YHUCET;

* OLICHMBAHUE 3HAYEHUS KBAJPATHOTO KOPHS U3 MOJIOKUTEIBHOIO IIEJIOT0
YyHCia;

4) oBJaJEeHUE CHUMBOJIBHBIM SI3BIKOM aireOpbl, NMPHEMaMH BBIOJTHCHHUS
TOXKICCTBEHHBIX TNPeoO0pa3oBaHUN BBIPAKCHUHN, pEIICHUs YpPaBHEHHH, CHCTEM
ypaBHEHUM, HEPABEHCTB U CHCTEM HEPABEHCTB; YMEHHUSA MOJCIMPOBATH PEabHbIC
CUTYaIMHU Ha sI3bIKE aJreOpbl, HCCIIEI0BATh MOCTPOCHHBIE MOJICIH C HCIIOJIb30BaHUEM

anmapara ajireOpbl, MHTEPIPETUPOBATH IMOJYYEHHBIN pe3ynbrar: [ BhINOTHEHHE
HECIIOKHBIX MpeoOpa3oBaHUM JJIsi BBIUYMCICHUS 3HAYCHUN YMCIOBBIX BBIPaKEHUH,
COJIepKalllUX CTEMEeHH C HaTypaldbHbIM IIOKa3aTelieM, CTENeHU C UEIbIM
OTPHULIATENBHBIM MOKA3aTENEM;

. BBITIOJIHEHUE  HECJIOKHBIX  MPEeoOpa3oBaHUil  IENBIX,  JIPOOHO
pallMOHANIbHBIX BBIPAKEHUM U BBIPAKEHUN C KBAJPATHBIMU KOPHSMH; PACKPHIBATH
CKOOKH, MPUBOAUTH MOJAOOHBIE CllaraeMble, UCIOJIb30BaTh (POPMYJIIBI COKPALLIEHHOTO
YMHOXEHUS,

. pellleHHe JMUHEHHBIX W KBAJpPAaTHbIX YPAaBHEHUW U HEPABEHCTB,
YpaBHEHU W HEPaBEHCTB, CBOJAIIMXCSA K JIMHEHHBIM WU KBaJpaTHBIM, CUCTEM
YpaBHEHUN M HEPABEHCTB, M300pAKEHUE DPEIICHU HEPaBEHCTB M HMX CUCTEM Ha
YU CIIOBOW MPSIMOW;

5) oBnageHue cucreMol (YHKIIMOHAIBHBIX TOHSITUN, Pa3BUTHE YMCHHUS
UCIOJIb30BaTh  (YHKLIMOHAJIBHO-TpadUUYECKUe TMPEACTABICHUS [Jisi  PEIICHUS
pa3IMYHBIX MAaTEMATHYECKHUX 3a/Jady, JUIsl OMNUCAaHUS M aHaldu3a pealibHbIX
3aBUCUMOCTEM:

. OTpeJIeIeHHE TOJI0KEHHS TOUKH 0 €€ KOOPJIMHATAaM, KOOPJAMHATHI TOUKHU
IO €€ MOJIOKEHUIO Ha IIJIOCKOCTH;

. HaXOXJeHue Mo rpaduky 3HaYeHUN (PYHKIUHU, 00JACTH OIpeaesiCHus,
MHOXECTBA 3HAUCHUM, HyJed GQYyHKIHMH, TMPOMEKYTKOB 3HAKOTOCTOSHCTBA,
MPOMEKYTKOB BO3pacTaHUsi W yObIBaHUS, HAMOOJBIIETO W HAWMEHBIIIETO 3HAYCHUS
dynkumy;



. NOCTpOCHHE IpaduKa JIMHEHHON U KBaAPATUIHON (QYHKIUH;
. ONepUpPOBAaHUE HA 0A30BOM YpOBHE MOHSATUSMU: MOCIEAOBATEIHHOCTD,

apudmeTrnyeckass Tporpeccusi, reomerpuueckas mporpeccus; 0 wucnonb3oBanue
CBOMCTB JJUHCHMHOM 1 KBaAPATHYHOU PYHKIIUN U UX IpadMKOB MPU PEIICHUH 3a]1a4 U3
JIPYrUuX y4eOHBIX MPEIMETOB;

6) oBia/icHHE reOMETPUICCKHUM SI3BIKOM; Pa3BUTHE YMECHHS HCIIOJIB30BaTh €T0
JUIS. OMMCAHUS TPEIMETOB OKPYXAIIIEr0 MHUpa; Pa3BUTHUE NPOCTPAHCTBEHHBIX
IpeICTaBICHUA, U300pa3UTENbHBIX YMEHUH, HABBIKOB T€OMETPUUECKHX MTOCTPOCHHIA:

. ONEpUPOBAHUE MOHATUSAMHU: (UTrypa, TOYKAa, OTPE3O0K, Opsmasi, Iyd,
JIOMaHasi, yrojl, MHOrOyroJIbHUK, TPEYTOJIbHUK U YETHIPEXYTOJbHUK, ITPSIMOYTOJIbHHUK
U KBaJpaT, OKPYXHOCTb M KpYyT, MNPSMOYTOJIbHBIA Mapajienenunesa, KyO, Iap;
U300pakKeHHNe N3y4aeMbIX (PUTyp OT PYKH U C TIOMOIIBIO JIMHEHKN U [IUPKYJIS;

. BBITIOJTHEHNE U3MEPEHUS JUINH, PACCTOSHHUM, BEJIMYHH YIJIOB C IIOMOLIBIO
WHCTPYMEHTOB U1l U3MEPEHUN JUIUH U YTJIOB;

7) ¢dopMmupOBaHHE CHUCTEMATUYECKUX 3HAHWHA O IUIOCKMX (QHUTypax H HUX
CBOMCTBAX, MPEACTABICHUNA O IMPOCTEUIINX IPOCTPAHCTBEHHBIX TEJIaX; PAa3BUTHE
YMEHHUU MOJEIUPOBAHNS PEAIBHBIX CUTYyallMd HA SI3bIKE T€OMETPUHU, UCCIICTOBAHNS
IIOCTPOCHHOM MOJIENN C HCIIOJb30BAHUEM TI'E€OMETPUUYECKUX IOHATHU U TEOPEM,
anmapara anreOpbl, pelIeHUs] TEOMETPUUECKUX U IPAKTUYECKUX 3a/1a4:

. OlepupoBaHUE HAa 0a30BOM YpOBHE NOHATHSMU: DPABEHCTBO (QUTYD,
NapajyieIbHOCTh W MEPHEHAUKYISIPHOCTh TPSIMBIX, YIVIBI MEXAY MPSMBIMHU,
NEePHEeHANKYJIAp, HAKJIOHHAS, MPOEKIINS;

. IIPOBEJICHHUE JOKA3aTEIbCTB B TEOMETPHH;

. ornepupoBaHUE Ha 6a30BOM YpOBHE NMOHATHSIMU: BEKTOP, CyMMa BEKTOPOB,
IIPOU3BEJECHUE BEKTOPA Ha YHUCII0, KOOPJAMHATHI HA TUIOCKOCTH;

. pelleHre 3a7ad Ha HaXOXXJEHHE I€OMETPHUUECKUX BEIWYUH (IJIMHA U
paccTosiHUE, BEJIMYMHA yTJia, IJI0Ia/b) 0 00pa3aM WK allrOpUuTMaM;

8) oBmageHue npocTeHmMMH crioco0amMH  TIPEICTABICHHUS W aHAIM3a
CTAaTUCTUYECKUX JAHHBIX; (OPMUPOBAHHE TPEJACTABICHUNH O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE U O PAa3IUYHBIX CIOCO0AX MX H3YYEHUS, O
MPOCTEUINX BEPOSITHOCTHBIX MOJIENX; Pa3BUTUE YMEHUIN U3BJIEKATh HHPOPMALHUIO,
NpEACTAaBICHHYI0O B Ta0IMIaX, Ha JuarpaMmax, Trpadukax, ONHUCHIBATh W
aHAIM3UPOBaTh MACCHUBBl  YHUCJOBBIX JAaHHBIX C TOMOIIBI  MOAXOASIIMX
CTaTUCTUYECKUX XapaKTEPUCTUK, UCIOJIb30BaTh MOHHUMAaHUE BEPOSATHOCTHBIX
CBOWCTB OKPY’KAIOIIKX SIBJICHUH IIPU IPUHITUN PELICHUN:

. dbopmupoBaHue MPEJICTABICHUS 0 CTaTUCTUYECKUX
XapaKTEPUCTUKAX, BEPOSTHOCTH CITy4aliHOTO COOBITHS,

. perieHne MpoCTEHIIIX KOMOMHATOPHBIX 3a/1a4;

. ONpPENECICHUE  OCHOBHBIX  CTaTUCTHUYECKUX  XapPaAKTEPUCTHUK

YHICJIOBBIX HA0OPOB;



° OLOCHMUBAHUC U BBIYHMCJICHHUC BCPOATHOCTHU COOBITHS B HpOCTeI\/'IH_II/IX

CIIyvasx;
. HaJIMYMe  MPEIACTaBICHUS O PO NPAKTUYECKHU
JIOCTOBEPHBIX U

MaJIOBCPOATHBIX CO6I>ITI/II>'I, O POJIM 3aKOHA OOJIBIIINX YKCEII B MACCOBBIX SABJICHUAX,

® YMCHHUC CPpAaBHHUBATH OCHOBHBIC CTATUCTUYCCKUC XAPAKTCPHUCTHUKH,
ITOJIYYCHHBIC B IIPOLCCCC PCUICHUA HpHKHaI[HOfI 3a/1a4u, U3YUYCHUA PCAJIbHOI'O
SIBJICHUA,

9) pazBuTHE yMEHUI NPUMEHITh H3YUCHHBIC TMOHSTHS, PE3yJIbTAaThl, METOIBI
JUISL PEIIEHUs 3a7a4 MPAKTUYECKOr0 XapaKkTepa U 3a/1a4 U3 CMEXHBIX JTUCIUIUINH C
UCIIOJIb30BAaHUEM INpU HEOOXOJIMMOCTH CIPAaBOYHBIX MaTepUajoB, KOMIIbIOTEpA,
IIOJIb30BATHCS OLUEHKOW U MPUKUIKOU IPU MTPAKTUYECKUX pacyeTax:

. pacrio3HaBaHKWE BEPHBIX U HEBEPHBIX BHICKA3bIBAHU;

. OLICHMBAHUE  PE3YyJbTATOB  BBIUMCICHUM  IIPU  PELICHUU
IIPAaKTUYECKUX 3a/1a4;

. BBIIIOJITHEHUE CPABHEHUS YUCEIl B PEATIbHBIX CUTYAlUAX;

. WCIIOJB30BAHUE  YHCIOBBIX  BBIPAKECHUM  IIPU  PELICHUU

MPaKTUYECKUX 33]1a4 M 337249 U3 IPYTUX YICOHBIX IPEIMETOB;

. pelieHre TPAKTUYECKUX 3aJad C TPUMEHCHHEM IPOCTECHUIITNX
CBOMCTB (uryp;

. BBITIOJIHEHUE TMPOCTEHIINX TOCTPOCHUM U U3MEpPeHHil Ha
MECTHOCTH, HEOOXOMMBIX B PEATIbHOU KU3HH.

Buvinycknux nayuumcs 6 5-6 knaccax (Iis UCHOJIB30BaHUSI B IOBCEIHEBHOM
KU3HH U OOCCIECUYEeHHs] BO3MOKHOCTHU YCHEIIHOTO MPOJODKCHHUS 00pa3oBaHHs Ha
0a30BOM YpPOBHE)

. OIIEpUpPOBATHL HA 0a30BOM YpOBHE ! IOHATHSAMHU: MHOYKECTBO,
3JIEMEHT MHOYKECTBA, MOJIMHOKECTBO, MPUHAJIEXKHOCTD;
. 3a7]aBaTh MHOKECTBA EPEUUCICHUEM UX JIEMEHTOB;
. HaxOJHWTh IIepeceucHre, OObEeIUMHEHUE, IIOJMHOXECTBO B
MPOCTEUIINX CUTYaLUAX
B noeceonesnoii scu3nu u npu uzyueHuu Opyux npeomemos:
. pacro3HaBaTh JOTMYECKA HEKOPPEKTHBIC BHICKA3bIBAHUS
Yucaa
. OTnepUpOBaTh Ha 0A30BOM YPOBHE MOHATHUSIMU: HATypAIbHOE YHUCIIO,

1IeJI0€ YHCIIO, OOBIKHOBEHHAS JPOOb, JCCATHYHAS JPOOb, CMEIIAaHHOE YHCIIO,
palMOHAIEHOE YHUCJIO;

1 351ech u manee — pacro3HaBaTh KOHKPETHBIE TPUMEPHI OOIIMX MOHATHIH M0 XapAKTEPHBIM MPU3HAKAM, BBITIOJHATE
JICHCTBUS B COOTBETCTBUU C OIPEIEIICHUEM U IPOCTEHIIMMU CBOMCTBAMU IIOHATUIN, KOHKPETU3UPOBATh IPUMEPAMHU
o0ImI1e OHSTHS.



. HCIIONB30BaTh CBOWCTBA 4YMCEI W IpaBuia JEUCTBHM C
PAlMOHAIIBHBIMY YHCJIAMH IPH BBINIOJHEHUH BBIYMCIICHUM;
. WCTONB30BaTh MpHU3HAKU JenuMoctd Ha 2, 5, 3, 9, 10 mpu
BBIIIOJIHEHNY BBIYMCIICHUN U PEIICHUH HECIIOKHBIX 33/1a4;
. BBIIIOJIHATH OKPYIVICHHE PALMOHAJIBHBIX YHCEN B COOTBETCTBUM C
npaBuiamy; [ cpaBHUBaTh pallMOHATIbHBIE YUCIIA.
B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:

. OIICHUBATh PE3YJIbTAThl BBIYMCICHUN NP PEIICHUHU MTPAKTUYECKUX
3a/ad;

. BBITIOJTHATH CPABHEHUE YUCEN B PEAIBHBIX CUTYaLUSIX;

. COCTAaBJISITh YMCJIOBBIC BBIPAXKEHHS MPH PELICHUHU MPAKTUYECKUX
3allad W 3a7ad M3 JPYrux y4yeOHbIX mpeamMeToB CTATHCTHKA W TeOpHs
BEePOSITHOCTEM

. MIPEJCTABIIATh JaHHBIC B BUJI€ TAOIUII, JUATPAMM,

. yuTath HWHGOPMAIMIO, TPEACTaBICHHYIO B BHJAEC TaOJMIIbI,
JIAarpaMMBbl,.

TexcroBble 3agaun
. Pematp HECJIOKHBIE CHOKETHBIE 3aJauyu pPa3HbIX TUIIOB
Ha  BCE

apupMeTUIECKUE ICUCTBUS,

. CTPOUTH MOJIEJIh YCIOBHS 3a/1auu (B BUJIE TaOJIUIIbI, CXEMbI, PUCYHKA), B
KOTOPOM JaHbl 3HAYEHUS IBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMUMH, C LIEJbIO MOKCKA
pelieHus 3a1a4u;

. OCYIIECTBJISATH CIIOCO0 MOUCKA PEIICHUS 33]1a4H, B KOTOPOM PaCCyKICHHE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO HIIA OT TPEOOBAHUS K YCIOBHIO;

° COCTaBJIATH IIJIaH PCHICHUA 3ada4H1,
° BBIACIIATH OTAllbl PCUHICHUA 3a/1a4H,
° HHTCPIPCTUPOBATDH BBIYUCIINTCIILHBIC PE3YJILTATEI B 3a/1a4€, HCCIICA0BATh

MOJIYYCHHOE PEIICHHE 3a/1a4H;
. 3HATh Pa3IU4Me CKOPOCTEH 00BEKTa B CTOSIYEH BOJE, MPOTUB TEUCHUS U
10 TEUCHUIO PEKH;
. pemiaTh 3a7a49d Ha HaXOK/IEHNUE YaCTH YMCila ¥ YKCTIa TI0 €T0 YacTH;
. pemaTh 3a7a4u pa3HbIX TUIOB (Ha pa0boTy, Ha MOKYIIKH, HAa JIBKCHHUE),
CBSI3BIBAIONTUX TPU BEIUYHMHBI, BBIICISATH 3TH BEJTUYHHBI U OTHOIICHUS MEXTY HUMU;
. HAXOJUTh MPOIEHT OT YMCJIA, YUCIO MO MPOICHTY OT HEro, HaXOIUTh
MPOILICHTHOE OTHOIICHUE JBYX YHCEN, HAXOJWUTh IMPOIEHTHOE CHUXXEHUE WIIH
MIPOLICHTHOE TIOBBINICHNE BETUYNHBL;
. penaTh HECJIOKHBIC JJOTHYECKHE 3a/1a9l METOJIOM PaCcCyKICHUH.
B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemaos:



. BBIJIBUTAaTh TUIIOTE3bl O BO3MOXHBIX MPEIETbHBIX 3HAYCHHUSIX MCKOMBIX
BEJIMYMH B 3ajJla4ye (J1ey1aTh MPUKUJIKY)
Harasinnas reomerpus I'eomerpudeckue purypsol

. orepupoBaTh Ha 0A30BOM YpOBHE MOHATHSAMU: GUTYpa, TOUKA, OTPE3OK,
npsiMasi, Jiyd, JIOMaHasi, yroj, MHOTOYTOJbHUK, TPEYTOJIbHUK M UYETHIPEXYTOJIbHUK,
PSIMOYTOJILHUK U KBaJIpaT, OKPYKHOCTh U KPYT, IPSIMOYTOJIbHBIN Napaieienune,
KyO, map. M3o0paxars uzydaembie (UTYpHI OT PYKH M C MOMOIIBIO JIMHEHKH U
HUAPKYJISL.
B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

. pemaTh NpakTAYECKUe 3a7adydl ¢ MPUMEHEHUEM IPOCTEHIINX CBOMCTB
duryp.
H3mepeHusi U BbIYUCIEHUSA

. BBITIOJTHATh U3MEPEHUE JJIUH, PACCTOSIHUM, BEJIMYMH YTJIOB, C ITOMOIIbIO
WHCTPYMEHTOB [IJIs U3SMEPEHUN JIJINH U YTJIOB;

. BBIYUCIISTH IUIOMIAAN IPSIMOYTOJIbHUKOB.
B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:

. BBIYUCIISITh PACCTOSHUSI HAa MECTHOCTHM B CTaHAAPTHBIX CHUTYyalUsX,
MJIOIIAIA IPSIMOYTOJIbHUKOB;

. BBITIOJTHATD MPOCTEUIIIME TOCTPOCHUS U HU3MEPEHUs] Ha MECTHOCTH,
HEO0OXO/MMBbIE B PEATIbHOU KU3HH
Hcropusi MaTeMaTUKH

. OMUCHIBATH OT/IEJIbHBIC BBHIAAIOIIMECS PE3yIbTaThl, MOJTYyUYCHHBIE B XOJE
pa3BUTHS MaTEMaTUKU KaK HAYKU;

. 3HaTh MPUMEPbl MAaTEMATHUYECKUX OTKPBITUH M HUX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPUEHN
Buvinycknuk nonyyum eozmooicnocms Hayuumuvcss B 5-6 knaccax (st oOecriedeHus
BO3MOXXHOCTH YCIEUIHOTO MPOJOJIKEHUST 00pa3oBaHusi Ha 0a30BOM U yriyOJEHHOM
YPOBHSIX)

JJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKON JIOTUKH

° onepHpOBasz MMOHATHAMMA: MHOXKCCTBO, XAPAKTCPHUCTHKH MHOXKCCTBA,

AJIIEMEHT MHOKECTBA, IIyCTOE, KOHEUHOE U OECKOHEYHOE MHOKECTBO, TOJIMHOXKECTBO,
MPUHAIJICKHOCTD,

. OTPENICNATh MPUHAIIEKHOCTh AJIEMEHTa MHOXKECTBY, OOBEIUHECHUIO U
MEPECEUCHUI0 MHOXKECTB;
3aJ1aBaTh MHOKECTBO C IIOMOIIBIO MIEPEUNCICHUS JIEMEHTOB, CIOBECHOTO ONUcaHus B
NOBCEOHEBHOIL HCUZHU U NPU U3YYUEHUU OPY2UX NPEOMEM 08

. pacro3HaBaTh JJOTMYECKA HEKOPPEKTHBIE BHICKA3bIBAHMS;

2 3H€CL " Jajie€ — 3HaTb ONMPEACICHUC TOHATHSA, YMCETh OSACHATH €TI0 CMBICII, YMCTb UCIIOJIb30BATh NOHATUC U €TI0
CBOIiCTBa IIpyu IpOBCACHNU paCCY)KZ[eHHﬁ, J0Ka3aTeJIbCTB, pCHICHUU 3a/1a4.



. CTPOUTH IIEMOYKH YMO3AKIIOUECHUI HAa OCHOBE HCIOJb30BAHUS MPABUI
sgoruku Yueaa

. OTNIEPUPOBATH MOHITUAMU: HATYPaJIbHOE YHCII0, MHOXKECTBO HATYPAJIbHBIX
Yyucel, 1eJI0€ YKCII0, MHOKECTBO IETbIX YKCEN, OOBIKHOBEHHAs APOOb, NEeCATUYHAs
JIpo0b, CMEIIIAHHOE YHUCJIO, PAIIMOHATIBHOE YUCII0, MHOXKECTBO PAIlMOHATBHBIX YHUCEN,
reoMeTpUYEeCcKasi MHTEPIPETAILS HATYPATIbHBIX, IIEJIbIX, PALIMOHAIBHBIX;

. MOHUMATh U OOBSICHATH CMBICI MO3UIIMOHHOW 3aluCHU HATypaJbHOTO
YHCIIa;

. BBITIOTHSATh BBIYUCIIEHUS, B TOM YHCIE C HCIOJIb30BAHHEM MNPUEMOB
paIMOHAIBHBIX BBIUYUCIICHUH, 000OCHOBBIBATH AJITOPUTMBI BBITTOTHCHUS JICHCTBUI;

. MCIIOJIB30BaTh NMPU3HAKK JeIUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11, cymmbl
U TPOU3BEICHUS YKCEN TMPU BHINOJHEHUM BBIYUCICHUA W PEIICHUU 3aj1ad,
000CHOBBIBaTh MIPU3HAKU JECTUMOCTH;

° BBITIOJIHATE OKPYITICHHUC PAllMOHAJIBHBIX YUCCII C 3aHaHHOﬁ TOYHOCTEIO, O
YHOPAA0OYUBATL YUCJIA, 3alIMCAHHBIC B BUJIC OOBIKHOBEHHBIX U ACCATHUYHBIX z[p06e171;

. HaxoauTh HO/[ u HOK yucen u ucnosip30BatTh UX NpH pelieHuu 3aaad. O
OTEPUPOBATh TOHSATHEM MOMAYJb YHUCJIA, TEOMETpUUECKas HHTEpHpeTaIus MOy
YHCIIa.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

. MPUMCHSTh TIpaBWJIa  MPUOIMKEHHBIX  BBIYMCICHUM npu

pelieHuu
MPaKTHYECKUX 3aJ1a4 U PEIICHUH 3a/1a49 JIPYTUX yUeOHBIX IIPEAMETOB;

. BBITOJIHATh CPAaBHEHHUE PE3YyJIbTaTOB BBIYHCIICHUI npu

pelieHuu
MPaKTHYECKUX 3aJ1a4, B TOM YHUCJIE TPUOIMKCHHBIX BBIYHCIICHUH;

. COCTaBJISITb YHWCJIOBBIE BBIPAXKEHUSI M OILICHUBATh WX 3HAYCHUS MPHU
pelIeHNU MPAKTUYECKUX 3a7a4 U 3a7a4 U3 JPYrux y4eOHbIX MIPEAMETOB;
YpaBHeHMs U HEPABEHCTBA

O onepuposamv nonamusmu: paseHcmeo, HUCIo80€ pPABEHCMBO, YPABHEHUe,
KOpEeHb YPABHEHUsl, peuleHue YPasHeHUsl, YUCI080€ HEPAGEHCNBO
CrarucTika ¥ Teopusi BepOATHOCTEM

. OTIEpUPOBATh TMOHATUSMH: CTOJOYATBIE U KPYTOBBIE JHArpaMMBI,
TaOJIUIIBI TAaHHBIX, CpeHEee apudMETHISCKOE,

. U3BJICKATh, MH(OPMAITUIO, IPEACTABICHHYIO B TA0IHIIaX, HA TUarpaMmax;
O cocTaBisTh TaOIUIIBI, CTPOUTH TUArPAMMBbI Ha OCHOBE JIaHHBIX.
B noeceonesnoii scu3nu u npu uzyueHuu Opyux npeomemos:

. W3BJICKaTh, HWHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh HHGOPMAIIHIO,
MPEACTABICHHYI0O B Ta0nWIax W Ha JguarpaMmax, OTPa)alollyld CBOWCTBA W
XapaKTEPUCTHKHU PEATbHBIX MPOIIECCOB U SBJICHUM



TexcToBBIC 3aa4H

. pemaTh NPOCTHIE M CIIOXKHBIE 337a4M Pa3HbIX THUIIOB, a TAKXKE 3a1adu
ITOBBIIEHHOM TPYIHOCTH;

. WCIIOJB30BaTh Pa3HbIe KPATKUE 3alIMCU KAK MOJEIH TEKCTOB CJIOKHBIX
3aJ1a4 I TOCTPOEHUS ITIOMCKOBOM CXEMBI M PEILICHUS 3a/1a4;

. 3HATh U MPUMEHSATH 00a croco0a NMoucKa pemieHus 3aaad (0T TpeboBaHUs
K YCIJIOBHIO U OT YCJIOBUSI K TPEOOBAHHUIO);

. MOJICTTUPOBATh PACCYKACHHUS TMPH MOWCKE PEIICHUs 3a7ad C IOMOIIBIO
rpadcXeMbl;

. BBIJICTISITH 3TAITbI PEIICHUS 33/Ia4H U COJIep’KaHue Ka)I0To ITara;

. WHTEPIPETUPOBATH BRIYNCIUTEIBHBIC PE3YIbTATHI B 33/1a4€, UCCIEI0BATh

MOJIYYEHHOE PEIICHHE 3a/1a4K;

. aHaJM3UPOBATh BCEBO3MOKHBIC CHUTYallMd B3aUMHOTO PaCIOIOKEHUS
JIBYX OOBEKTOB W HU3MEHEHHUE WX XapaKTePUCTUK IPU COBMECTHOM JIBUKEHUU
(CKOpPOCTH, BpeMsl, paCCTOSIHHE) TIPHU PEIICHUH 3a/1a4 Ha JBUKEHUE JIBYX OOBEKTOB KaK
B OJTHOM, TaK U B IPOTHUBOIOJIOKHBIX HAMPABJICHUSX;

° HCCIICA0BATL BCCBO3MOJKHBIC CHTyallMu IIpU PCHICHHMM 3aJaa4d Ha
ABHI)KCHHUC I10 PCKEC, paCCMATPUBATDL Pa3HbIC CHCTCMBbI OTC‘léTa;

° pelIaTb pa3HOO6p33HBIe 3aJa4Mn «Ha 4aCTu»,

° pelIaTb u 000CHOBBIBATH CBOC PCUICHUC 3aJgad (BI:II[GJUITI)

MaTEMaTUYECKyI0 OCHOBY) Ha HaxXOXJIEHHWE YacTHU YKCJIa U YMCja 10 €ro 4acTh Ha
OCHOBE KOHKPETHOTO CMBICIIa IpooH;

. OCO3HAaBaTh U OOBICHATH WJCHTUYHOCTh 3aJlad pa3HbIX THIIOB,
CBSI3BIBAIONTUX TPU BEIMYHMHBI (Ha pabOTy, HA TIOKYIIKH, Ha IBM)KCHHE); BBIJCIATh OTH
BEJTMYMHBI W OTHOIIECHUS MEXKIYy HHUMH, NPUMCHATh HMX TIPH pEIICHWUW 3ajad,
KOHCTPYHUPOBATh COOCTBEHHBIC 3a/1a4l YKA3aHHBIX THIIOB.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

. BBIICNISITh TIPU PENICHUM 3a]lad XapaKTePUCTUKH paccMaTpUBAaeMOW B
3a/laye CUTYallMH, OTJIMYHbIE OT peajbHBIX (T€, OT KOTOPHIX abCTparupoBaIUChH),
KOHCTPYHPOBATh HOBBIC CUTYaIlMH C YIETOM ITHX XapaKTEPUCTHK, B YaCTHOCTH, MPU
pElIeHUH 33724 Ha KOHIIEHTPAIIUH, YYUTHIBaTh TNIOTHOCTH BEIIECTBA;

. pemaTh U KOHCTPYHPOBATh 33Ja4d Ha OCHOBE PACCMOTPEHHMs PEAIbHBIX
CUTYallMi, B KOTOPBIX HE TPeOYyeTCsl TOUHBIN BHIYUCIUTENbHBIN PE3yJIbTaT;

. pelaTh 3aJa4d Ha JIBU)KEHUE 0 PEKE, pACCMATPUBAsl Pa3HbIE CHCTEMBI
oTcuera

Harasanas reomerpust I'eomerpuueckue purypsol

. OTNEepUpOBaTh TMOHATUSAMU (Urypa, TOYKa, OTPE30K, NpsSMas, Jyd,
JIOMaHasi, yroji, MHOTOyTOJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, TPSIMOYTOJIbHUK
Y KBaJpaT, OKPYKHOCTh M KPYT, MPSIMOYTOJIBHBIN apalijiesienune, Ky0, mpu3ma, 1map,
NMUpAMUJIA, THIHHAP, KOHYC;



. U3BJIEKAaTh, MHTEPIPETUPOBATh M MPEOOPa3OBHIBATH HMHOOPMALHIO O
reOMeTPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTexax

. n300paxkaTh H3ydaemble (QUTypbl OT PYKH U C IOMOIIBIO JIMHEUKH,
UPKYJIsSL, KOMIIBIOTEPHBIX HHCTPYMEHTOB.
B noeceonesnoii scusnu u npu uzyuenuu opy2ux npeomemaos:

. pemaTh MpakTHYECKUE 3a7adyd C MPUMEHEHHEM IMPOCTEHIINX CBOMCTB
¢uryp
HN3mepeHus M BIYHCICHUS

. BBITIOJIHATh U3MEPEHUE JUIMH, PACCTOSHUN, BEJIMYUH YTIIOB, C TTIOMOIIBIO
WHCTPYMEHTOB JIJIsl U3MEPEHUH JUIUH U YTJIOB;

. BBIUHCIIATh  IUJIOIMIAAM  NPSIMOYTOJBHUKOB,  KBaJpaToB, OOBEMBI
IPSIMOYTOJIBHBIX MapauIeNIenueoB, KyOoB.
B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

. BBIYHCIIATh PACCTOSHUS HAa MECTHOCTH B CTaHIAApTHBIX CHUTyalHUsX,
IJIOLIAAN YYACTKOB MPSAMOYTOJIbHON (hOpMBI, 00BEMBI KOMHAT;

. BBIIIOJIHATh MPOCTEUIINE MOCTPOCHHUS] Ha MECTHOCTH, HEOOXOJIMMBIE B
pEabHOM KU3HU;

. OLIEHUBATh Pa3MEPbI peabHbIX 00BEKTOB OKPYKAIOIIET0 MUpa
HcTopust maTeMaTuKH

0 xapakTepu3oBaTh BKJIa]l BHIJAIOIINXCS MATEMATUKOB B pa3BUTHE MATEMATUKU

Y MHBIX HAyYHBIX oOJlacTen
COJEP)KAHHUE YUEBHOI'O NIPE/IMETA
«MATEMATHKA»

JJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKON JIOTUKH

Cornacao @I'OC ocHOBHOro 0011er0 00pa3oBaHus B KypC MaTeMaTUKH BBEJEH
paznen «Jloruka», KOTOPBIM HE MpenoiaraeT JOMOJHUTEIbHBIX YaCOB HA U3YUEHUHU U
BCTPAMBAETCS B pa3jU4yHbIE TEMbl KYpCOB MATEeMaTUKH U HWH(POPMATHKUA H
npeaBapseTCsl 03HAKOMJICHUEM C AJIEMEHTaMH T€OPUU MHOXKECTB.

MHo:xecTBa M OTHOLLIEHHSI MEKITYy HUMHU

MHOXECTBO, Xxapaxmepucmuieckoe CB0UCME0  MHOMCEeCM8d, DIEMEHT
MHOXECTBa, Mycmoe, KOHeuHoe, OeckoneuHoe MHodcecmso. I1oaMHOXKECTBO.
OTHOIIIEHUE TPUHAIJICKHOCTH, BKJIIOYEHMS, PABEHCTBA. ODJIEMEHTBHI MHOXECTBA,
CriocoOBl  3aJaHUS MHOXECTB, PACHO3HABAHUE NOOMHONCECME U  IJIeMEHMO8
NOOMHOMCECMB C UCNONb30BAHUEM KPY208 Diliepa.

Onepanum HAl MHOKECTBAMU

[lepeceuenne U 00OBEAUHEHHE MHOXECTB. Pasznocmb MHOJICECm8, OONOHeHUe
MHOodIcecmea, Mnmepnpemayusi onepayuii Ha0 MHOMCECMBAMU C NOMOUWbIO KPV208
Dunepa.



DJIeMEHTBI JIOTUKHU

Onpenenenue. YTBepkIeHHS. AKCHOMBI M Teopembl. Jloka3aTenbCTBO.
JlokazaTrenscTBO OT mpoTHBHOTO. Teopema, oOpatHas pganHoW. I[Ipumep wu
KOHTPIIPUMED.

Boicka3biBaHus

W cTUHHOCTH U JIOXKHOCTD BhICKa3bIBaHUSL. Cl0JiCHbIE U NPOCHbLE 8bICKA3bIBAHUS.
Onepayuu Hao 8bICKA3bIGAHUAMU C UCNOTL308AHUEM JIOSUHECKUX CEA30K: U, UIU, He.
Ycnosnvie vickasviganus (umniuxkayuu).

Conepskanue Kypca mateMaTuki B 5—6 kiaccax HarypaibHble ynuciaa u

HyJb HaTypajbHbIi psi YuceJ U ero CBOMCTBA

HarypanbHoe 4MCI0, MHOXECTBO HATypaJdbHBIX YHCEI M €ro CBOMCTBA,
nU300pakKeHHe HATypaJbHBIX YHCENl TOUYKaMH Ha YHMCIOBOW mpsiMoil. Mcmonb3oBaHue
CBOMCTB HAaTYypAJIbHBIX YUCEN ITPU PELICHUM 3a/1a4.

3anuch U YTeHHE HATYPAJIbHBIX YHCE

Paznmuune mexnay mudpoit u yuciom. [lo3uimoHHas 3amuch HATypalibHOTO
YKCIia, TOMECTHOE 3HaUCHUE UDPHI, pa3psiibl U KIACCHI, COOTHOIIICHUE MEXTY IBYMS
COCETHUMU Pa3psAHBIMU €IMHUIIAMHU, YTCHUE U 3alIMCh HATYPAJIbHbBIX YUCEIL.

OxpyrieHue HATYPAJIbHBIX YK CeJ

Heo6xonumocts okpyrienus. [IpaBuio okpyriieHUs: HaTypaJIbHBIX YUCE]L.

CpaBHeHHe HATYPAJILHBIX YHCeJI, CPaBHeHHUE ¢ Yucaom (

[ToHsTHE O CPAaBHEHUM YKCENl, CPABHEHUE HATYPAIBHBIX YUCEN APYT C APYTOM U
C HyJIEM, MaTeMaTU4YECKas 3alIUCh CPAaBHEHUM, CITIOCOOBI CPABHEHUS YUCE.

JleiicTBHS C HATYPAJIbHBIMH YHCJIAMU

CnoxeHre U BbIYMTaHUE, KOMIIOHEHTBI CJIOKEHUSI U BBIUUTAHUS, CBA3b MEKIY
HUMH, HaXOXJICHHE CYMMbl M PA3HOCTH, M3MEHEHUE CYMMbl M Pa3HOCTH IIpHU
VM3MEHEHNH KOMIIOHEHTOB CJIOKEHUS U BBIUYMTAHUS.

YMHOXEHHE U JEICHUE, KOMIOHEHTHl YMHOXKEHUSI U JCJICHUS], CBSI3b MEKIY
HUMH, YMHOXEHHUE U CJI0KEHHUE B CTOJIOUK, JICJICHUE YTOJIKOM, MPOBEPKa pe3yibTaTa C
MOMOIIIBIO PUKUAKU U OOPaTHOTO JIEHCTBHSI.

[IepemecTUTENBHBIA W COYETATENIbHBIN 3aKOHBI CIIOKEHUS W YMHOXKECHHS,
pacrpeeIuTebHbI 3aKOH YMHOXKEHHUSI OTHOCHUTEJIBHO CIIOKEHUS, 000CHO8aHUE
A120pUMMO8 8bINOJIHEHUS. apupmMemudeckux Oeucmeull.

CreneHb ¢ HATypaJbHBIM MOKa3aTeJIeM

3anuch 4uciaa B BUJE CYMMBI Pa3psAHBIX CIIAraeéMbIX, MOPSAOK BBIMOJIHEHUS
JICCTBUI B BBIPAXKEHUSIX, COJICPIKAIMX CTEIICHb, BBIYMCICHUE 3HAYCHUW BBIPAXKCHU,
CoEpKalIUX CTEIICHb.

YucaoBbie BbIpaKeHU

UucmoBoe BBIPAXKEHUE W €r0 3HAYECHUE, MOPSAOK BBIITOJIHECHUS JIEWCTBUM.

Jlesienue ¢ ocTaTKOM

JleneHnue ¢ OCTaTKOM Ha MHOKECTBE HATYPAJIbHBIX YUCEN, CEOUCMBA OeNeHUsl C
ocmamkom. IIpakTrndeckue 3a1a4uu Ha JEJIEHUE C OCTATKOM.



CBoiicTBa M IPU3HAKH JeJIUMOCTH

CBOWCTBO AETMMOCTH CYMMBI (pa3HOCTH) Ha yncio. [Ipu3Haku qeammocTu Ha 2,
3, 5, 9, 10. Ilpusnaxu oemumocmu na 4, 6, 8, 11. Jloxazamenbcmeo npusHaxos
denumocmu. PerieHre npakTUUECKUX 3a7a4 ¢ IPUMEHEHUEM TPU3HAKOB JIETUMOCTH.

Pa3io:xxeHne uynciia Ha MPOCTble MHOKUTEH

[IpocTbie U cocTaBHBIC YUCIHA, peuiemo Ipamocena.

Pa3znoxkeHne HaTypajdbHOTO YHKCJIa HA MHOXHUTEIHU, PA3JIOKEHUE HAa MPOCTHIC
MHOXUTENU. Konuuecmeo oOenumeneil 4ucia, ancopumm pasnodceHusi 4Yucia Ha
NPOCMble MHOMCUMENU, OCHOBHASI meopemMa apupmemuxuy.

AJsiredOpanyecKue BbIPpaKeHUs

Hcnons3oBanue OykB [t 00O3HAUEHUsI 4YHUCEN, BBIUMCICHUE 3HAYCHUS
anreOpanyecKoro BhIPAXKEHUS, TPUMEHEHHE alIreOpandeCcKuX BhIpaKEHUMN JIsl 3alUCH
CBOMCTB apu(METUUYECKUX JACUCTBUH, MpeoOpa3oBaHUE AIreOpandecKuX BhIPAKCHHM.

JleJMTe/IM U KPATHbIE

JenuTens v ero CBOMCTBA, OOLIUIA AEIUTENb ABYX OoJee uyncen, HauOOoIbIINi
oOLUil JeTUTENb, B3aMMHO MPOCTHIE YHUCIA, HAXO0XJACHUE HaWOOJIBIIEro OOIIEro
nenutensa. KpaTHoe u ero cBolicTBa, o011iee KpaTHOE ABYX U O0JIee Ycel, HAUMEHbBIIIee
oO11iee KpaTHOE, CIIOCOOBI HAXOXKIEHUSI HAUMEHBIIIETO 00IIIeT0 KPaTHOTO.

J{poou O0bIKHOBEHHBbIE APO0H

o, yactb, 1poOHOE uncio, Apods. IpoOHOE YKCIIO Kak pe3yJbTaT JeIeHUs.
[IpaBubHBIE U HETIPABUIIbHBIE IPOOH, CMELIaHHAs APOOb (CMEIIAaHHOE YHCIIO).

3anuch HATypallbHOTO YHWCIa B BHUAEC APOOM C 3aJaHHBIM 3HAMEHATEJIEM,
npeoOpa3oBaHUE CMENIaHHOM APOOH B HEMPABUILHYIO 1poObh U HA0OOPOT.

[IpuBenenue apobeit k oOmemy 3HameHartento. CpaBHEHUE OOBIKHOBEHHBIX
TpoOeii.

CrnoxxeHre W BBIYUTAHUE OOBIKHOBEHHBIX JpoOei. YMHOXXEHUE U JEICHHE
OOBIKHOBEHHBIX JPOOCH.

Apudmernueckre TeHCTBHSI CO CMEITAaHHBIMU IPOOSIMH.

Apudmernueckue NeUCTBUS C TPOOHBIMU YHCIIAMHU.

Cnocobwvl payuonanuzayuu GbIYUCIEHUN U UX NPUMEHeHUe NpPU BbINOJHeHUU
Oeticmauti.

JecsiTHUHBIE IPOOH

[lenas u apoOHas 4acTu aecsaTUYHOU apoOu. IIpeoOpasoBanHue AECATUYHBIX
npoOeit B 00bIKHOBEHHBIE. CpaBHEHUE JIECITUYHBIX JIpooOeit. ClioxkeHrne U BEIYUTaHUE
JNECATUYHBIX JpobOeil. OKpyrieHue AECATUYHBIX ApoOeH. YMHOXKEHHE U JCICHUE
JNECATHIHBIX Apo0ei. [Ipeobpaszosariue 0bbiKHOBGEHHbIX Opobell 6 Oecamuytble OPOoOU.
Koneunvie u 6eckoneunvle decssmuunvle 0poou.

OTHOUIEHHE ABYX YHCEJI

Macmtab Ha nane u kapte. [Iponopuuu. CoiicTBa mponopiuii, npuMeHEHNE
MIPOITOPUMN W OTHOLICHUN MPH PEIICHUHN 33/1a4.



Cpennee apupmeTnyeckoe ymnce.

Cpennee  apudmetrnueckoe  JAByX  uuceld. M3o0paxkeHwe  CpemHero
apu(pMETUYECKOTO JIBYX YMCEN HA YUCIOBOU MpsIMOM. PerieHre mpakTuyeckux 3aaad
C IPUMEHEHHUEM CpeHero apudpmeTrnaeckoro. Cpeonee apupmemuueckoe HeCKOIbKUX
yyce.

IpoueHTHI

[TonsiTHEe poueHTa. Bpruncienrne TpoLeHTOB OT YMCia U YUCia [0 U3BECTHOMY
NPOLIEHTY, BBIPAXEHHE OTHOLUEHUS B TMpPOIEHTaX. PelieHue HecIOKHbIX
MPAKTUYECKUX 33a/1a4 C MIPOLEHTAMH.

JAnarpammsl

CronbuaTeie 1 KpyroBble quarpaMmsl. M3Bieuenne nHGpoOpMaLy U3 TUarpaMm.
H306padicenue ouazpamm no Yucio8biM OaAHHLIM.

PanuonaabHbie ynciaa [losoxurebHble M OTPULATEIbHbIE YHCIA

N300paxeHue yrces Ha YUCI0BOM (KOOpAMHATHON ) psiMoil. CpaBHEHUE YUCEIL.
Monyne 4ucna, TreoMeTpudecKas HHTEprnperanus Moxayist yucna. JledcTBus c
MOJIOKUTEIBHBIMUA U OTPULIATEILHBIMU YUCIaMU. MHOKECTBO LEIBIX YHCEIL.

IMonsiTHe 0 panMOHATBLHOM YHCJe. [lepsuunoe npedcmasieHue 0 MHO*CECMEe
PAayUOHAIbHBIX YUcel. JIeUCTBHS ¢ pallHOHAIBHBIMHA YHCJIAMU.

PemieHne TekCTOBBIX 33124

EauHunb1 n3MepeHuii: 1JMHbL, 101, 00bEMa, Macchl, BDEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXIY E€IUHULAMU HU3MEPEHUs KAKIOW BEJINYUHBL. 3aBUCUMOCTH
MEXIYy BEIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSIHUE; MPOU3BOAUTEIBHOCTD, BPEMS,
paboTa; 11eHa, KOJIMYEeCTBO, CTOMMOCTbh. 3aJa4i Ha Bce apupMeTHdecKHe AeiCTBUSA

Pemenne TekcToBBIX 3amau apudmernueckuMm cnocodom. Hcmonb3zoBaHue
Ta0JIMIL], CXEM, YEepTeXeH, APYruX CPEICTB MPEJCTABICHUS JAHHBIX MPHU PEIICHUU
3aJ1a4yu.

3agaum Ha IBMKeHHE, pa00Ty H MOKYNKH

Perenune HeCIOXKHBIX 3a/1a4 HA ABUKEHUE B TPOTHUBOIIOJIOXKHBIX HAMPABIICHUSX,
B OJJHOM HampaBJICHUH, IBHIKEHHE 10 PEKE M0 TEYEHUIO U MPOTUB TeueHus. Pemienue
3aJ]a4 Ha COBMECTHYI0 padoTy. [IpuMenenue npo6eil npu pemeHnu 3aaad.

3axa4u HA YACTH, 101U, IPOLEHTHI

Pemenue 3aa4 Ha HaXOXKJIEHWE YACTHU YKCIIa U YUCIA 1O €ro yacTu. Pemenue
3alad Ha NpPOUEHTbl M a0au. lIpuMeHeHWe mnponopuuid Npu PEIICHHH 3ajad.
Jlornyeckmue 3ajaun

Pemenne HeCHOXKHBIX JIOTUYECKUX 3anad. Peuwenue nocuveckux 3adau c
nomowwio epagos, mabauy.

OcHoBHbBIE MeTO/IbI PellieHHs] TEKCTOBBIX 3a1a4: apupMeTuIecKuil, nepedop
BApUAHTOB.

Harasignas reomerpust

durypsl B okpyxatomiem Mupe. Harnmsgnele mpenctaBieHus o ¢urypax Ha
IUIOCKOCTH: TpsiMasi, OTPE30K, Jyd, YroJj, JOMaHas, MHOTOYTOJIbHUK, OKPYXHOCTb,



Kpyr. UYeThlpexyroibHUK, MPSMOYTOJbHHUK, KBaApar. TpeyrojabHUK, 6uosbl
mpeyzonbHukos.  Ilpasunvnvlie  mHoeoyeonvnuxku.  V3o0pakeHME  OCHOBHBIX
reoMeTpudeckux Guryp. Bzaumnoe pacnonosicenue  08yX  NpAMbLX,  08YX
OKpYJCHOCmeU, NpAMOU U OKpycHocmu. JlnuHa oOTpe3ka, JoMaHOW. EauHHIlbI
n3Mepenus JuHbL. 1locTpoenue orpeska 3aganHou JuvHbL. Bunasl yrnos. ['pagycHas
Mepa yriia. U3mepenue u mocTpoeHue yriioB ¢ TOMOIIBI0 TPAHCIIOPTHPA.

[TepumeTp MHOTOYTONBHUKA. [[OHATHE MITOMATN GUTYPBI; €UHUITBI U3MEPCHUS
wiomwaay. Ilmomane npsamoyroiabHuka, KBagpara. [lpubnmxkeHHOe uU3MepeHue
rIomaau Gpuryp Ha kierdaror Oymare. Pagnosenuxue gueypeoi.

Harmsimaple  mpencTaBieHHss O ~ IPOCTPAHCTBEHHBIX  urypax:  KyoO,
napajienenunesa, npusma, nupamuaa, map, cgepa, KoHyc, muiuaap. M3obpaxkenue
MPOCTPAHCTBEHHBIX uryp. Illpumepwvr ceuenuu. Mnoeoepannuxu. Ilpasunvrule
MHo2oepanHuky. IlpuMepsl pa3BepTOK MHOTOTPAaHHUKOB, HUJIMHAPA U KOHYCA.

[lonsitue  ob6bema;  enuHunbl  odbema.  OOBEM  MOPSIMOYTOJIHLHOTO
napajuienenunena, Kyoa.

[Tonsitue o paBenctse Guryp. LleHTpanbHas, oceBas U 3epKaibHas CAMMETPUN.
N3o0pakeHre CUMMETPUYHBIX QUryp.

Pemenue nmpakTuyeckux 3ajiad ¢ MPUMEHEHUEM MPOCTEUIINX CBOMCTB (UTYP.

HcTopusi MaTeMaTUKH

llossnenue yugp, 6yke, uepoenughos 6 npoyecce cuéma u pacnpeoeieHus
npoodykmos na /[pesnem bBnuscnem Bocmoxe. Ceazo ¢ Heonumuueckotul pegontoyuell.

Poowcoenue  wecmuoecamepuunou  cucmemvl  cuucnenusn.  Ilosgnenue
0ecsImuUYHOU 3aNUcy yucel.

Pooicoenue u pazeumue apugpmemuxu namypanouvix uucenr. HOK, HO/,
npocmoie yucia. Pewiemo Spamocgena.

llosenenue myns u ompuyamenbHuIX Yucen 8 mamemamuke opegHocmu. Ponv

Juoghanma. Iouemy Ooooo1100 0 12

Jlpoou 6 Basunone, Eeunme, Pume. Omxpvimue Oecsamuunvlx Opoodeli.
CmapunHvle cucmemsl mep. /lecamuunvle Opoou u mempudeckas cucmema mep. JlI.
Maenuyxui.

6 xaacc

IToBTOpeHuUe (5 4)

Bxoonas ouacnocmuueckas paboma
Jeaumoctb yuces (20 4)

JeauTesin U KpaTHble. J[enmuTens U ero CBOWCTBA, OO ACIUTENh TBYX U
OoJree uncen, HanOOJIBIIMK OO JEIUTENb, B3aUMHO IIPOCTHIC YHCIIa, HAXOXK/ICHHE
HauOosbIero obmero nenurens. KpatHoe u ero cBoicTsa, o0liee KpaTHOE JBYX U
Oomnee umcesn, HauMEHbIIee OOIee KpaTHOE, CIOCOOBI HAXOXKICHUS HAMMEHBIIIETO
0O0IIIero KpaTHOTO.

CpoiictTBa M MNpPU3HAKH JeJauMOCTH. CBOICTBO JENMMOCTH  CYyMMBI



(pa3znoctr) Ha yucio. [lpuzHaku genumoctu Ha 2, 3, 5, 9, 10. Ilpusnaxu denumocmu
Ha 4, 6, 8, 11. [/loxazamenvcmeo npusznaxos oeaumocmu. PelieHue MpaKTUYECKUX
3a/1a4y C MPUMEHEHHEM MPU3HAKOB JCITMMOCTH.

Pa3sioxkeHnune 4ucia Ha MPOCThIe MHOXKUTeM. [IpocThie U cOCTaBHBIE YHCIA,
pewemo Opamocgena. PasznoxkeHne HATypaJbHOTO YWCIA HA MHOXHUTEIH,
pa3lIoKEHUE HAa MPOCThbIE MHOXUTENU. Koauuecmeo oOenumeneu yucida, aiopumm
PAa3N0HCEeHUs YUCTA HA NPOCMble MHONMCUMEU, OCHOBHASL MeopeMa apu@dmMemuKu.

HcTopus marematuku. Pooicoenue u pazeumue apugpmemuku HamypaibHbiX
yucen. HOK, HO/, npocmoie yucna. Pewiemo Spamocghena.

Pemenne TeKCTOBBIX 3amad apuMeTHUeCKUMHU criocoOamu. PerreHne HecI0KHBIX
3a/1ay Ha JBIKEHWE TI0 PEKe M0 TEUEHUIO U MPOTUB TeueHMs. PoxaeHne u pa3BuTHe
apu(pMETUKU HATYpaATbHBIX YUCE.

Konmponvnasa paboma no meme «/lenumocms uuceny.

CJ10:)keHMe U BbIYUTAHKME ApPo0ei ¢ pasHbIMHM 3HaMeHaTeasiMu ( 20 u)

Jpoou. OcHoBHOE cBOMCTBO ApoOu. Cokparenue apoodeit. [Ipuenenue npodeit
kK oOmemMy 3HameHaTenmo. CpaBHEHHE OOBIKHOBEHHBIX JpoOeid. CloxeHue u
BBIYMTAHHE OOBIKHOBEHHBIX IpoOei. ApudmeTndeckue ACHCTBUS CO CMEIIAaHHBIMU
npobsimu.  Apudmernueckue JIEUCTBUA ¢ ApoOHBIMH  uymciaamMu.  CrocoObl
paIMoHAIM3aIMH BEIYUCICHUH U UX PUMEHEHNE TIPH BBIMOJIHEHUH JICHCTBUN.

Pemenue TekCTOBBIX 3a/1a4 apu(METUIECKUM CIIOcOO0M. PerieHne HecnoKHbIX
3aJ1a4y Ha JBM)KCHHE B MPOTUBOIIOJIOKHBIX HAPABJICHUSX, B OJTHOM HaIlPaBJICHUH.
Konmponvnaa paboma no meme: «Cnoowcenue u vluumanue opobell ¢ pasHblMU
3HaMeHameaAMUY.

Konmponvnasa paboma no meme: « Cnodxcenue u 8bluumanue CMEULGHHbIX YUCETL.
YMHOKeHHUeE U jieJieHne 00bIKHOBEHHBIX Apoodeii (32 4)

YMHOXEHUE U JIeTIeHuE OOBIKHOBEHHBIX Ipo0eit. ApudMeTnuyeckue AeucTBUS
CO CMEIIAHHBIMU JpoOsiMHU. ApudmeTHueckue NEUCTBUS C JIPOOHBIMU YHCIIAMHU.
CriocoObl  paroHaNM3ai BBIUUCIEHUH M HMX MPUMEHEHUE IIPU BBITIOJHEHUU
JIEVICTBUM.

IlonsiTue 0 panuoHaAbLHOM uMcie. [lepsuunoe npedcmasienue 0 MHOJNCECmae
PayuoHanbHbix yucei. JIUCTBUS ¢ pallMOHATLHBIMHU YUCIIAMHU.

3agaum HA 4YaCTH, J0JIH, MPOIEeHThI. Pemenre 3a1ad Ha HaxXOXKJICHUE YacTH
YuUCiIa ¥ YMCjia M0 ero yacTu. PemieHnme 3amad Ha NPOLEHTH U Aoiu. [IpuMeHeHue
pacrmpeeMTeIbHOTO CBOMCTBa YMHOXEHUSA. B3anMHO oOparHbie yucia. J[poOHbIe
BBIPKCHUS.

Pemienne TeKCTOBBIX 3afad apu(METHUSCKHMMHU CIocoO0aMu. 3aBUCUMOCTH
MEXIy BEIWYMHAMH: II€HA, KOJMYECTBO, CTOMMOCTh. CITOCOOBI parroOHaU3aIiH
BBIYMCIICHUN U UX IIPUMEHEHHUE TTPU BBITTOJIHEHUU JEUCTBUM.

Konmponvnas paboma 3a 1 nonyeooue.
Konmponvnas paboma no meme: « Ymnoorcenue opooeiiy.
Koumponvnasa paboma no meme: «/lenenue opoberi»



Koumponvnas paboma no meme "/[poousvie svipasicenusy
OTHomenus u nponopuuu ( 19 1)

OTHomenue ABYX umces. OTHOLIEHNE; BBIPAKEHNE OTHOILLICHUS B IPOLICHTAX.
[Tponopruu. CBoMcTBa MPONOPLUHA.

3amayu Ha YacTH, 10JIM, NPOUEHThI. [[puMeHeHne nponopuii 1 OTHOIIEHUI
npu pemeHun 3anad. [lpsiMasgs u oOpaTHas NPONOPIMOHATIBHBIE 3aBUCUMOCTH.
[Tpumepsl psSMBIX U 0OPATHBIX MPOMOPIIMOHATIBHBIX 3aBUCUMOCTEH.

Pemenne 3amay  Ha  OpsAMYyH0  OPOMNOPLHOHAIBHOCTE M OOpaTHYIO
MPONIOPLIMOHAIBHYIO 3aBUCUMOCTH.

Macmitab Ha rIaHe u KapTe.

Harnsigaele mpeacTaBieHHs O NPOCTPAHCTBEHHBIX (urypax: map, cdepa.
N300pakeHre MPOCTPAHCTBEHHBIX (uryp. PemeHne mnpakThdeckux 3amad ¢
MPUMEHEHUEM TTPOCTEUIITUX CBOMCTB QuUryp. JimHa OKpyKHOCTH U IJIOMIAIh KpyTra

HUcropust MmaTtemaTuku. Mcropus uncna n

Pemenne TekcTOBBIX 3adad apu(METHUYECKHMMH crocobamu. Pemienue
HECIIOKHBIX 3a7a4 Ha JBUXKEHUE MO PEKe MO TEUCHUIO U MPOTUB TeueHUs. PeleHue
JIOTUYECKUX 3aja4. Perienne nornyeckux 3ajaad ¢ moMoIibio rpados, Taduil.
Konmponvnasa paboma no meme: « OmuowieHus u nponopyuuy.

Koumponvnasa paboma no meme: « Okpyscnocms u Kpyey.
IHoJsio:xkuTENBHBIC M OTPULIATEIbHBIEC YKcIa (12 v)

IMono:xkuTeIbHBIE M OTpHULATeNbHbIe 4Hcaa. 300paxkeHue uyucen Ha
yuCcIoBOM  (koopauHaTHOW) mpsiMod. CpaBHeHue uucen. Moaynb 4ucha,
reOMETPUYECKasi MHTEpIpeTaunuss MOAyJid uucia. [[edcTBUS C MOJIOKUTEIbHBIMA U
OTPULIATEILHBIMU YUCTaMU. MHOXKECTBO 11ebIX uncell. [[poTuBOIONI0XKHbBIE YUCa.

IlonsiTHe 0 paMOHAJIBLHOM Yucie. [lepsuynoe npeocmasgienue 0 MHOdCeCmeae
PAayUOHAIbHBIX YUcel. JIeUCTBHS ¢ pallHOHAIBHBIMHA YHCJIaMU.

HUcropus marematuku. [losenenue HYIs U OMPUYAMenbHbIX YUcCel 8
mamemamuke opesrocmu. Ponw /Juoghanma.

Pemenue TekCTOBBIX 3a/1ay apudMeTHUECKUMH criocobamu. Pemenue 3agad Ha
COBMECTHYIO paloTy.

Kommponvnasa paboma no meme: «llonosxcumenvruvle u ompuyamenbHvle YUCIAY.
CJi0:keHMe U BBIYUTAHNE MOJI0KUTEIbHBIX U OTPULATEIbHbIX Ynces (11 1)

JlelicTBUS C MOJOKUTEIIbHBIMU M OTPULIATENIbHBIMU YKciamMu. ClioxKeHne ynucen
C MOMOIIBI0 KOOPAUMHATHOM MpsiMoil. CloKeHHe OTpUIaTeIbHbIX yucen. CloxKeHue
yucesl C pa3HbIMU  3HaKamHW. BbluuTanuwe. PellleHne  TEKCTOBBIX — 3ajay
apudmeTnyeckuMu criocodamu. OT60p BapuaHTOB.

Koumponvnaa paboma no meme: «Cnodcenue u @vluumanue NOLONCUMETbHBIX U
OMPUYAMENTbHBIX YUCET).
YMHO:KeHHUE U J1eJIeHre MOJI0OKUTEIbHbIX U OTPUIATEdbHbIX ynces ( 12 1)

JIeHicTBUSL ¢ TOJIOKUTEILHBIMA M OTPULIATEILHBIMU YHUCJIaMU. Y MHOXKECHHE.
Jlenenue.



IHonsitue 0 pauMoHAaJIBLHOM uMcJie. [IepBUUHOE TPEACTABICHHE O MHOKECTBE
palMOHANIBHBIX 4Hncen. JleWcTBUA C panMOHAIBbHBIMM yuciaaMu. CpaBHEHUE
panmoHanbHbIX yucen. CBolcTBa apupMeTHYECKUX JIeUCTBUM. PerieHne TeKCTOBBIX
3amad  apuMETUIECKUMH CTOcO0aMHU. 3aBUCUMOCTH MEXAY BEJIMYMHAMH: IICHA,
KOJINYECTBO, CTOUMOCTb.

Konmponvnaa paboma no meme: «Ymmnodxcenue u oOenenue nonaodcumenvHvix u
ompuyamenvhulx yuceny. Pemenne ypapuenui ( 14 1)

Packpeitue ckobok. Koaddumuent. I[lomobubie crnaraembie. Pemienue
ypaBHEHMI. PenieHre TeKCTOBBIX 3371a4 C TOMOILBIO YPABHEHHUIA.

Koumponvnaa paboma no meme: «Packpvimue ckobok. Ilo0obHvle cnacaembviey
Konmponvnasa paboma no meme: « Pewenue ypagnerutiy.

Koopaunarsl Ha miiockoctu (12 4)

[lepniennukynsipasie npsimele. 1lapamiensasie npsmeie. KoopauHaTHas mIockocTs. P.
Hekapr. JlexapToBBl KOOpAMHATBEI HA IUIOCKOCTH. IlocTpoeHme ToukMm 1o ee
KOOpAMHATaM, ONIPEACIICHUE KOOPANHAT TOUKH Ha IIJIOCKOCTH.

[lenTpanbHas, oceBass W 3€pKaibHas cUMMeTpuu. M300pakeHHEe CHUMMETPHYHBIX
¢uryp. [IpencrapneHue naHHbIX B BUJE TaOIMLl, JUArpaMM: CTOI04YaTbIe AUArpaMMBbl.
['paduxu. [loHsiTHe O cirydaiiHOM ONBITE U COOBITUU. JIOCTOBEpHOE M HEBO3MOKHOE
coObITHsI. CpaBHEHHE I1IAHCOB.

Pemenus KOMOMHATOPHBIX 3aa4: Iepedop BaApUAHTOB, MPABUIIO YMHOKEHHUS.
Kommponvnasa paboma no meme: «Koopounamer na niockocmuy.

IToBTOopenue (11 4)

Hmoeosas konmponvnas paboma.

TEMATHUYECKOE IINTAHUPOBAHHUE

6 kaacc
Ne KoanuecrBo
n/n Pasnen 4acoB
1. | IoBTOopeHue S
2. | JlemuMocCTh YKcen 20
3. | CnoxeHue U BIYMTaHKUE Apo0eii ¢ pa3HBIMHU 3HAMEHATEISIMU 22
4. | YMHOXEHHUE U JefieHre OOBIKHOBEHHBIX Jpo0eit 32
5. | OTHOIIEHUS ¥ TPONOPIUH 19
6. | IlonoxwurenbHbIE U OTPULIATENILHBIC YHCIIA 12
7. | CinoxeHre ¥ BRIYMTAHHUE TIOJIOKHUTEIBHBIX U OTPUIATEIHHBIX YHCEI 11
8. | YMHOXeHHUE U JeTIeHHEe TOJI0KHUTEIbHBIX U OTPULATEIbHBIX YHCEI 12
9. | Pemenue ypaBHeHHIH 14
10. | KoopauHatsl Ha MI0CKOCTH 12
11. | TloBropeHue 11
UTOTI'O 170

YYEBHO-METOANYECKOE OBECIIEYEHHUE
PEAJIM3AIIMA YUYEBHOM ITPOT'PAMMBI



Marematuka. 6 Kiiacc : y4eOHUK /711 00111e00pa30BaTeNIbHbIX OpraHu3aluii : B 2
y. Y. 1/ H.A. Bunenkun, B.1. )Koxos, A.C. Yecnokos, C.U. [lIBapudypa. - M.:
MmuemosuHna, 2021.

Marematuka. 6 kiacc : yaeOHUK /1711 0011e00pa3oBaTeNbHbIX OpraHU3aluii : B 2
q. Y. 2 /H.A. Bunenkun, B.W. Koxos, A.C. Yecnokos, C.W. l1IBapuidypa. - M.:
MmuemosuHa, 2021.

Marematuka. Paboune mnporpammbl. [lpenmernas nuHus yuyebnuxo H.S.
Bunenkuna. 5-6 kiaccel: yuebHOe mocoOue it oO0Iieo0pa3oBaTeIbHbIX
opranuzanuii/[H.5l. Bunenkuna u np.] — M.: IIpoceemnenue, 2021.
Marematuka. 6 knacc. [umaktuueckue marepuansbl. [Ipaktukym/ UecHOKOB
A.C., HemixoB K.W.- Axkanemkaura/Yueounk, 2012

Marematuka. 6 kiacc. Pabouas tetpanp k yueOnuky H. 5. Bunenkuna u ap.
®I'OC (B 2 yactsx)/ Epuna T.M. - Dx3amen, 2020 r.

KuauroneyarHast npoayKius

[TeyaTHbie mocobus

Texnuueckue cpeacTsa 00ydeHusl.

DKpaHHO-3BYKOBBIE TOCOOMUS.

VY4ebHo-TIpaKkTHYecKoe 000pyI0BaHUE.

Mopenu 1 HaTypHBIN (OH]I.

Urpsel 1 urpyumku.



