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IInanupyembie pe3yabTAaThl 0CBOCHHMS Y4eOHOI0 MpeaMeTa
(1MYHOCTBIE, MeTaNIpeIMeTHbIE U NMPeMeTHbIE Pe3yJIbTAThI
OCBOEHHSI Y4eOHOr0 nmpeaMeTa)

N3yyenne MareMaTwkud B 5 KJacce JaeT BO3MOXKHOCTh OOYYarolMMCs JOCTUYb

CIEAYIOIINX PE3YJIbTATOB PA3BUTHUS B JINYHOCTHOM HANIPABJICHHUH:

— YMEHHUE SICHO, TOYHO, TPaMOTHO H3JaraTb CBOM MBICIM B YCTHOM W NUCBMEHHOMN
peuu, MOHUMAaThCMBICT IOCTABJICHHON 3aJaud, BBICTPAMBATh ApryMEHTALUIO, IpHU-
BOJIUTHh TMPUMEPHI;

— KPUTUYHOCTHb MBIIUICHUSI, YMEHUE pPAaCclO3HaBaTh JIOTUYECKHM HEKOPPEKTHHIC BHI-
CKa3bIBaHUS, OTINYATH TUTIOTE3Y OT (DAKTa;

— NpENCTaBIEHUE O MaTeMaTHYeCKOW Hayke Kak cdepe 4YelIOBEUeCKOW esTeIbHO-
CTH, 00 9Tarax ee pa3BUTHS, O €€ 3HAUUMOCTH JJI Pa3BUTHS [IUBUIN3AIINH;

— KpPEAaTHMBHOCTh MBIIUICHUSI, AKTUBHOCTh IPU PEIICHUU MAaTEMATHYECKUX 3a/ady;

— YMEHHE KOHTPOJIHMPOBATh Mpoliecc yueOHOM MaTeMaTUYECKOM AESITENIbHOCTH;

— CHOCOOHOCTh K AMOIIMOHAIILHOMY BOCHPUATHIO MaTEMaTHYECKUX OOBEKTOB, 3ajad,
pELIEHN, PacCyKIACHUM;

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOTPAMMBI:

1) ¢opMupoBaHue OTBETCTBEHHOTO OTHOIICHMS K YYCHHUIO, TOTOBHOCTH U CIIOCOOHOCTH

oOy4Jaronmxcsi K CaMOpa3BUTHUIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAIMKM K 0Oyde-

HUIO ¥ TTO3HAHMUIO;

2) (opmupoBaHHE IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHA HAyKU W OOIIECTBEHHOW MPAKTHUKHU, YUUTHIBAIOIIETO COIMATILHOE,

KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOrooOpa3ue COBPEMEHHOTO MHUPA;0CO3HAHUE POJIHU

MaTeMaTUKH B pa3BUTHUU Poccuu v mupa; BO3MOXKHOCTh MPUBECTH MPUMEPHI U3 OTEUe-

CTBEHHOW W BCEMUPHOM MUCTOPUM MAaTEMAaTUUYECKUX OTKPBITUN U UX aBTOPOB;

3) dbopMHpoBaHHE OCO3HAHHOTO, YBAXKHUTEIBHOTO M JOOPOKENATEIHHOTO OTHOIICHHS K

JIPYroMy 4eJIOBEKY, €r0 MHEHHUIO; TOTOBHOCTH U CIIOCOOHOCTH BECTH JTUAJIOT C JPYTUMHU

JIOJIbMU U JOCTUTAaTh B HEM B3aMMOIIOHUMAaHUS,

4) hbopMupoBaHNE€ KOMMYHHUKATUBHON KOMIIETEHTHOCTU B OOIIEHUU U COTPYIHUYECTBE

CO CBEpCTHHUKAaMHU B Ipoliecce 00pa30BaTeIbHON JESTETbHOCTH.

N3yyenne MareMaTwku B 5 KJacce JaeT BO3MOXKHOCTh OOYYarOIUMCS JOCTUYb

CIEAYIOIINX PE3yJIbTATOB PA3BUTHUS B MeTANPEIMETHOM HANIPABJICHUMN:

- TepBOHaYaJbHBIC TMPEJCTABICHUS 00 HWAESIX WU O METOJaX MaTEeMaTUKH KaK YHH-

BEPCAJIbHOM SI3bIKE HaYKH M TEXHUKH, CPEJICTBE MOJICIIMPOBAHUS TIPOILIECCOB;
- yYMEHHE BHUACTh MAaTEeMaTHYECKYIO 3ajJayy B KOHTEKCTE MpOOJEMHOW CHUTyallud B

OPYTUX OAUCUUILIMHAX, B OKPYXKAIOIIEH )KU3HU;



- YMEHHE HaxOJUTh B PA3IUYHBIX HCTOYHUKAX HWH(OOPMAIHIO, HEOOXOAUMYIO IS
pelieHnusi MaTeMaTHYeCKUX Mpo0sIeM, MPeCTaBIsITh €€ B MOHATHOW (opme, MPUHHU-
MaTh pelIeHUsI B YCIOBUSIX HEMOJHON U U30BITOYHON HH(pOpMaIINY;

-  yMCHHE MOHMMAaTh W HCI0JIb30BaTh MAaTeMaTUYECKHE CPEJICTBA HATJISAJIHOCTH (Iua-
rpaMMBbl, TaOJUIIBI, CXEMBI U JIp.) JUIS WLTIOCTPAIlUU, WHTEPIpPETallud, apryMeHTa-
1AM,

- yMEHHE TPUMCHATh WHIYKTUBHBIC W JACHYKTHBHBIC CIIOCOOBI PACCYXKICHUMW, BU-
JIeTh Pa3IMYHbIC CTPATETUH PCIICHUS 33/1ad; MOHMMAaHUE CYIIHOCTU aJIrOPUTMHUYC-
CKMX TIpEJINMCaHUi W YMEHHE JICMCTBOBATh B COOTBETCTBUU C IPEAJIOKESHHBIM
AJTOPUTMOM;

- YMEHHE CaMOCTOSITEJIbHO CTAaBUTh II€JIM, BEIOMPATh W CO37aBaTh aJTOPUTMBI JJIS pe-
IIEHUST y9eOHBIX MaTeMAaTHYECKUX MPOOJIeM; yMEHWE IUIaHUPOBATh M OCYIIECTB-
JATh JACSTEIbHOCTh, HANPAaBJICHHYI0O Ha pEUIEHUE 3a]lay MCCIEeI0BaTEIbCKOro Xa-
pakTepa;

MertanpeaMeTHbIe Pe3yJbTATHI OCBOCHUS IPOTPAMMBI:

PeryasituBuabie YY /1

1. YmMeHue caMOCTOATENBHO OMPENEIATh eI 00yUYeHHUsl, CTAaBUTh U (popmMynupo-
BaTh HOBBIE 33J1a4M B yueOe. OOydarolmiicsi CMOKET:

® BBIJIBUTaTh BEPCUU PEIICHUS MPOOJIEMBI;

® CTaBUTb LIEJIb JICATEIILHOCTH HAa OCHOBE OMPEICICHHON MPOOJIEMBI;

e (opmynupoBaTh yueOHBIC 3aaUM KaK IIaru JTOCTUKEHUS TTOCTaBJICHHOMN LETIH.

2. YMeHHe CcaMOCTOATEIBHO IJIAaHUPOBATh MYTH TOCTIDKEHHS mened. OOydaro-
IIANCS CMOXKET:

® OmnpeesaTh HEOOXOAUMBIE JTEHCTBUSI B COOTBETCTBUU C Yy4yeOHOM M TO3HaBa-
TEJIbHOM 3a]a4€l U COCTABIIATH AJITOPUTM UX BBITIOJHECHUS,

® BBHIOMPATHh M3 MPEAJIOKEHHBIX BAPUAHTOB U CAMOCTOSITEILHO HMCKATh PECYpPChI
JUISL JOCTHXKEHUS LIETIH;

® COCTABJIATH IUIAH PEIICHUS MPOOIEMbI (BBITOJHEHHS ITPOCKTA).

3. YMeHue COOTHOCUTH CBOMW JICHCTBUA C IJIAHUPYEMbIMU pesynbratramu. O0y-

YAIOUIUKCS CMOXKET:

® OIpeAensaTh COBMECTHO C MEAAroroM U CBEpCTHUKAMU KPUTEPUU ILIAHUPYEMBIX
PE3YIbTATOB U KPUTEPUU OIICHKU CBOEH yUeOHOU JIeATeTbHOCTH;

® OIICHUBATh CBOIO JCATEIBLHOCTh, APTYMEHTUPYS MPUUUHBI JOCTUKEHUS WA OT-
CYTCTBUS IUIAHUPYEMOTO pe3yJibTaTa;

® CBEPATH CBOU JEHUCTBUS C IIEJBIO U, TPU HEOOXOIUMOCTH, UCIIPABIISATH OIITUOKU

CaMOCTOSITEIIBHO.

4. YmeHue OlEeHUBATh MPABUJIBHOCTh BBIMOJHEHUS YyueOHOHM 3a/aud, COOCTBEH-

HbIE€ BO3MOXKHOCTH €€ perieHus. O0yJaronuics CMOXKET:

¢ AHAJIMU3HUPOBATH U 00OCHOBBIBATH IMPUMCHCHUC COOTBCTCTBYHOHICTO MHCTPYMCH-



Tapusl JJ1 BHITIOJTHEHHS YIeOHOU 3a/1a4u;

® OIICHUBATH MPOAYKT CBOEH JEATEILHOCTH M0 33JJaHHBIM KPUTEPHUSM B COOTBET-
CTBUU C LENbIO AESATEINbHOCTH;

e (hUKCUPOBATh U AaHAJIU3UPOBAThH IMHAMHUKY COOCTBEHHBIX 00pa30BaTENbHBIX pe-
3yJbTaTOB.

5. BrnageHue ocHOBaMH CAaMOKOHTPOJISl, CAMOOIICHKH, MPUHSATUS PEIICHUN WU
OCYIIIECTBJICHUSI OCO3HAHHOTO BBIOOpa B y4ueOHOU nestenbHOCTH. OOydaromuics cMo-
KET:

e HaOMIOIATh M aHAIM3UPOBATH COOCTBEHHYIO YUEOHYIO M TO3HABATENIbHYIO Jes-
TEIBHOCTH M IEATEITLHOCTh IPYTUX O0YYAIOIINXCS B MPOIIECCE B3AMMOIIPOBEPKH.
ITo3naBaTeabHbIe YY ][

1. YMmenue ompenenarb MOHATHS, CO3/1aBaTh O0OOOIIEHUS, YCTaHABIUBATh AHAJO-
I'MH, KIaCCU(PUIIUPOBATH, CAMOCTOSITEILHO BEIOMPATh OCHOBAHUSI U KPUTEPUM IS Kilac-
cu(uKaIuy, yCTaHABIIMBATh MPUYMHHO-CIICACTBEHHBIE CBSI3U U JieNiaTh BbIBOABL. O0yua-
FOILIMICS CMOXKET:

e 110A0UpaTh CJIOBA, COMOAYMHEHHBIE KIIOYEBOMY CJIOBY, OIPEICISIOUIUE €ro
MIPU3HAKU U CBOMCTBA,

® BBICTPAMBATh JJOTUYECKYIO LIEMIOYKY, COCTOSIIYIO M3 KIIFOUEBOTO CJIOBA U COMO/I-
YUHEHHBIX EMY CIIOB;

® BBIJICIITh OOIMIA MPU3HAK JBYX WU HECKOJBKUX MPEAMETOB WIIU SIBJICHUN H
OOBSICHATH UX CXOJCTBO;

® 00BEIUHATH MPEIMETHl U SBJIICHUS B TPYIIIBI MO OMNPEEICHHBIM MpPU3HAKAM,
CpaBHUBATH, KJIacCU(PUIIMPOBATH U 00001IaTh PAKTHI U SIBICHHUS;

® CTPOUTH PACCYXICHUE HA OCHOBE CPABHEHHS MPEIMETOB U SIBJICHU, BBIICISSA
P TOM 00I1IIEe TPU3HAKHY;

® u3JlaraTh MOJYYEHHYIO MH(POPMAIIMIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelae-
MOW 3aJ1a4H.

2. YMeHue co3qaBath, IPUMEHATh U TPeoOpa30BbIBATh 3HAKU M CUMBOJIBI, MOJIETTH

U CXEMBbI Ui peuieHus: yueOHbIX U MO3HaBaTeNbHbIX 3a1a4. O0yyaromuiicss cMo-

KET:

e 0003HaYaTh CHMBOJIOM M 3HAKOM TIPEAMET W/WIIN SBJICHHC;

® ONPEICATH JIOTHUCCKUE CBSA3H MEXAY MPEeIMETaMH W/WUJIU SBICHUSIMH, 0003Ha-
JaTh TAaHHBIC JIOTHYECKUE CBS3H C TIOMOIILIO 3HAKOB B CXEME;

® CTPOUTH MOJIEIL/CXEMY Ha OCHOBE YCJIOBUH 3a/1aud W/WIIM CTIoco0a ee pelieHus;

® TIEPEBOANTH HHPOPMAIIUIO U3 TEKCTOBOTO B (POpMaTM30BaHHOE TIPEICTABIICHHUE;

3. CMmbicioBoe ureHre. OO0y4aromuiics CMOXKET:

® HaxOJIUTh B TEKCTE TpeOyemyro nHMOpMaIuio (B COOTBETCTBUH C LIETSIMU CBOCH

JeSITEILHOCTH);



® OpPHUEHTUPOBATHCA B COAECPKAHWM TEKCTA, MIOHUMATh LEJIOCTHBIM CMBICT TEKCTA,
CTPYKTYpPHUPOBATh TEKCT;
® yCTaHaBJIMBATh B3aMMOCBS3b OMTMCAHHBIX B TEKCTE COOBITHM, MPOIIECCOB.
4, Pa3BuTHe MOTHBAllMM K OBJIQJCHHUIO KYJbTYPOW aKTUBHOTO HCIIOJb30BaHUS
CJIOBapel u APYrux MOMCKOBBIX cucTeM. OOyJaromuics CMOXKET:
®  OCYUIECTBIISTHh B3aUMOJICUCTBUE C JIEKTPOHHBIMHU ITOUCKOBBIMU CHUCTEMAMU;
e  (GhopMHUPOBATh MHOKECTBEHHYIO BBIOOPKY M3 MOHMCKOBBIX MCTOUYHHUKOB JIJIsi O0BEK-
TUBHU3ALIUM PE3YIHTATOB MTOUCKA.
KommynukaTuBubie YY /|
1. YMeHue opraHu3oBbIBaTh y4eOHOE COTPYIAHUYECTBO U COBMECTHYIO JIESITEIb-
HOCTh C YYHTEJIEM U CBEPCTHUKAMH; pabOTaTh HHIAUBHUAYyAIbHO U B Tpytime. O0y-
YaIOIIUNUCS CMOXKET:
® KOPPEKTHO M apTyMEHTHPOBAHHO OTCTAMBATh CBOIO TOUKY 3PCHUS;
® KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIpH3Ha-
BaTh OIMIMOOYHOCTh CBOET0 MHEHUS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATh €T0;
® OpPraHM30BBIBAThH YUeOHOE B3aUMOJICUCTBUE B TPYIIIIE (OMPEACIsITh OOIIHE 1eIH,
pacupeacisTh poju, JOrOBaprUBaThC APYT C APYTOM U T. 1.).
2. YMeHne 0CO3HaHHO HUCTOJIb30BaTh PEUEBHIC CPEJICTBA B COOTBETCTBHH C 3aJlauci
KOMMYHHUKAIIMHU JIJI1 BBIPAXKEHUS CBOMX MBICJICH M MOTpeOHOCTEH /Il TUIaHUPOBa-
HUSI Y PETYJSIIAN CBOEU AEATEIIBHOCTH; BIAJCHUE YCTHOM U MUCHbMEHHOM PEYBIO,
MOHOJIOTUYECKOW KOHTEKCTHOM peubto. O0yUdaronuicst CMOXeET:
® [IPE/ACTABIATH B YCTHOM MJIM MMCbMEHHOU (popMe pa3BEpHYTHIN IJIaH COOCTBEH-
HOM IeSITECIHLHOCTH,
e co0MI0IaTh HOPMBI MyOJMYHON peYM, perjiaMeHT B MOHOJIOTE M JUCKYCCHH B
COOTBETCTBHM C KOMMYHUKATUBHOMW 33]1a4€ii;
® BBICKA3bIBATH CYKJCHHUE U 3apallliBaTh MHEHHUE MMAPTHEPA B paMKax JUAJIOTa;
¢ IPUHHUMATh PEIICHUE B XOJC JHAJIOTa U COTJIACOBBIBAThH €0 C COOSCETHUKOM;
® ICTOJIb30BaTh HATJISIHBIE MaTepHalbl, MOJTOTOBICHHBIC/OTOOPAHHBIC IO PY-
KOBOJICTBOM YUMTEJIS.
3. ®opMHUpOBaHUE U PAa3BUTHE KOMIIETEHTHOCTH B 00nactu ucnoiab3oBanus MKT.
OOyJaronuics CMOXKeT:
® [[CJICHANIPABJIICHHO MCKaTh M HCIOJIh30BaTh MH(GOPMAIIMOHHBIE PECYPChl, HEOO-
XOJIMMBIE JIJTSI PEIICHHs YIECOHBIX M MPAKTHYECKUX 3a7a4 ¢ momornbio cpencts UKT;
® ICMOJIb30BAaTh KOMITBIOTEPHBIE TEXHOJIOTUU [IJIsi pelieHUs] y4eOHBIX 3ajad, B
TOM YMCJIC: BHIYUCIICHHE, HAITMCAHHUE TTHCEM, JOKIAI0B, pedepaTroB, CO3/JaHUE TTPE3CHTa-
LM
® ICMOJIb30BaTh UH(POPMAITUIO C YUYETOM ATHYECKUX HOPM.

MeranpeameTrHble pe3yJibTaThbl OCBOEHHSI OCHOBHOI 00pa3oBaTEIbHOM Mpo-



rpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUS JTOJDKHBI OTPaKaTh:

1) yMeHHe caMOCTOATENBLHO ONPEENATh 1IeJId CBOEr0 00yUYeHHUs, CTaBUTh U (Hop-
MYJIMPOBaTh AJid ce0s HOBbIE 3aJjauM B yueOe M MO3HABATEIbHOUN J1eATebHOCTH, pPa3BU-
BaThb MOTUBbI U HUHTEPECHI CBOEH MTO3HABATEIBbHON NEATEIbHOCTH;

2) yMEHHE CaMOCTOATEIBHO MJIaHUPOBATh MYTH JOCTUKEHUS LI€JIEH, B TOM YHCIIE
albTepHAaTUBHBIC, OCO3HAHHO BBIOMpaTh Hauboiee 3((EeKTHBHBIE CHOCOOBI pEIICHUs
y4eOHBIX U MMO3HABATEIBHBIX 33/1a4;

3) yMeHHE COOTHOCHUTHh CBOM JEHCTBUSA C IUIAHUPYEMBIMHU PE3YJIbTaTaMH, OCY-
HIECTBIIATh KOHTPOJIb CBOEH AEATEIBbHOCTU B IMPOLECCE NOCTUKEHHS PE3yJIbTara, OIpe-
JEJSTh COCOOBI AEUCTBUN B paMKaxX MPEJIOKEHHBIX YCIOBUU U TpeOOBaHUM, KOPPEK-
THPOBATh CBOU JICUCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYalUEN;

4) yMeHHE OLICHHWBATh MPABHJIBHOCTH BBIMOJHEHHs y4eOHOW 3amaun, cOOCTBEH-
HbIE BO3MO>KHOCTH €€ PEILCHHUS;

5) BiIajieHre OCHOBaMU CAMOKOHTPOJIS, CAMOOLICHKH, MPUHATHS PELIEHUN U OCy-
IIECTBJICHUS OCO3HAHHOTO BHIOOpA B yUeOHOM M MO3HABATEIBHOM NESITEIbHOCTH;

6) yMeHue OmnpeesaTh MOHATHS, CO37aBaTh 0000IICHMS, YCTaHABIUBATh aHAJIO-
YU, KIaCCU(PUIIUPOBATH, CAMOCTOSITEILHO BHIOMPATh OCHOBAHUSI U KPUTEPUM JUIsS Kilac-
cu(uKauy, yCTaHaBIMBAaTh IPUUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE pac-
CY)KJI€HUE, YMO3AKII0UeHUE (MHIYKTUBHOE, IEIyKTUBHOE U 110 aHAJIOTUHU) U JENaTh BbI-
BO/IbI;

7) yMEeHHE CcO3/1aBaTh, IPUMEHSATh U MPEOOPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIC-
JIM ¥ CXEMBI JIJI PEICHUs Y4eOHBIX U MO3HABATEIbHBIX 33]1a4;

8) CMBICTIOBOE UTEHUE;

9) yMeHue OopraHM30BbIBaTh Y4E€OHOE COTPYAHUYECTBO U COBMECTHYIO JESTENb-
HOCTh C YYUTEJEM U CBEPCTHUKAMM; pabOTaTh MHAMBUAYAJIBHO W B T'PYIIE: HAXOJIUTH
oOlee penieHre W pasperaTtb KOHQIMKTHI HA OCHOBE COTVIACOBAHMS MO3MIMN U ydeTa
MHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBO€ MHEHUE;

10) yMeHHre 0CO3HaHHO UCIOJIb30BAaTh PEYEBBIE CPEACTBA B COOTBETCTBUH C 33/1a-
Yeil KOMMYHUKAITUMH ISl BRIPAKEHUSI CBOMX YYBCTB, MBICIIEH U TOTPEOHOCTEMH; TIIaHUPO-
BAHUS U PETYJSILUU CBOEH NIESITENbHOCTH; BIAJEHUE YCTHOM M MUCbMEHHOM PEYblo, MO-
HOJIOTMYECKON KOHTEKCTHOM PEYBIO;

11) popMupoBanue u pa3BUTHE KOMIIETEHTHOCTH B 00JACTH MCHOJIb30BaHUS UH-
(hopMallMOHHO-KOMMYHHUKAITMOHHBIX TexHoorui (nainee MKT- koMmneTeHn); pa3Butue
MOTHBAIlMU K OBJIAJICHUIO KYJbTYPOl aKTUBHOTO MOJIb30BAHUS CIIOBAPSAMHU U APYTUMH
MMOMCKOBBIMU CUCTEMAMU;

12) hopmupoBanne U pa3BUTHE IKOJIOTHUECKOTO MBINIJICHUS, yMEHUE TPUMEHSTh
€ro B MMO3HABATEJIbHOW, KOMMYHUKATUBHOM, COITMATILHON MpPaKTUKE U MPO(eCCUOHAIb-

HOW OpUEHTALUMU.



I/I3yquHe MaTeMaTHKHU B 5 Kjiacce Ja€T BO3MOXXHOCTb O6y‘-IaIOHII/IMC$I JOCTHYb

CJICAYIOMIMX PE3YyJIbTATOB PAa3BUTUAB NMPEAMETHOM HAINIPABJICHHUM.

OBJIaJicHUE 0a30BBIM MOHSATUHUHBIM amapaToM IO OCHOBHBIM pasjieliaM COjepKa-
HUS, IPEJICTaBICHNUE 00 OCHOBHBIX M3yYaeMbIX MOHATHIX (YHCII0, TEOMETPUIECKasI
durypa, ypaBHEHHUE, BEPOSITHOCTh) KaK BAKHEUIIUX MAaTEMaTHUYCCKUX MOJEIISX,
MO3BOJISIFOIIMX OMMCHIBATh U U3Y4YaTh PEAIbHBIE ITPOLECCHI U SIBIICHUS,

yMeHue paboTaTh € MaTEeMaTHUYECKHMM TEKCTOM (aHAJIW3UPOBATh, W3BJIEKAThH
HEO0OXO0MMYI0 HH(POPMAITHIO), TPAMOTHO MPHUMEHATh MaTEMaTHYECKYI0 TEPMHU-
HOJIOTHIO U CHMBOJIUKY, UCIIOJIb30BATh PA3JIMYHBIC SI3bIKK MATEMATUKH;

yMEHHE TMPUBOJUTHh KiIacCU(UKAIIUMA, JIOTHUYECKHE OOOCHOBAaHUS, JOKa3aTellb-
CTBa MAaT€MaTUYECKHX YTBEPKICHUM;

pa3BUTHE TMPEJACTABICHUM O YHCIE M YHCIOBBIX CHUCTEMAaxX OT HATYPAIbHBIX
0 JEUCTBUTEIBHBIX YHCEJ, OBJIAJICHUE HABBIKAMU YCTHBIX, NMUCbMEHHBIX, WH-
CTPYMEHTAJIbHBIX BBIYHUCIICHUN;

OBJIaJICHUE CHMBOJIBHBIM S3bIKaM ajreOpbl, MpHeMaMu pelieHUs YpaBHEHUH,
anmnapar ypaBHEHUM JJISl PELICHUS 3a1a4;

OBJIAJICHUE OCHOBHBIMHM CIIOCOOAMHU TMPEJCTABICHUS M aHajdu3a CTaTUCTHYE-
CKMX JIaHHBIX; HaJIWYUE TMPECTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
peaJTbHOM MHUPE U PA3JIMUHBIX CIIOCO0AX UX U3YUYEHUSI, O BEPOSTHOCTHBIX MOJCIISX;
OBJIQJICHUE TEOMETPUUYECKHUM SI3bIKOM, YMEHHE MCIIOJb30BaTh €r0 JJIsl OMNHUCa-
HUS TIPEIMETOB OKPYKAIOLIETO MHUpPA, Pa3BUTHE MPOCTPAHCTBEHHBIX IIPE/ICTaB-
JICHUH, MPUOOPETECHNE HABBIKOB T€OMETPHUUECKUX ITOCTPOCHHIA;

- YMEHHS HU3MEPATh [UIMHBI OTPE3KOB, BEJIMYHHBI YTJIOB, HCIIOJIb30BaTh
dbopMynbl 711 HAXOXKJCHUSI MEPUMETPOB, IUIOMIAJEH reoMeTpuueckux (Quryp;
YMEHUE NPUMEHSTh U3YUYCHHBIE MOHATHUS, PE3YJIbTAThl, METOIbI JJISI PEIICHUS 3a-
Jlad MPaKTUYECKOr0 XapakTepa v 3a7a4 U3 CMEXHbBIX JTUCUUIUIMH C UCMOJIb30BAHU-
€M IIPU HEOOXOIMMOCTH CIPABOYHBIX MAaTEPUAIOB, KAJIbKYJISITOPA, KOMIIBIOTEPA.
Ilpeomemmnuie pe3yromamul 0C80EHUA NPOZPAMMDBL:

YueHMK Hay4yuTcs B S5 kiacce (IJs UCIOJIb30BAHUS B MOBCEAHEBHOM KU3HU

1 o0ecrnedeHHs1 BO3MOKHOCTH YCHEITHOTO MPOIOJIKeHHsI 00pa30oBaHusi HA 0a30BOM

YPOBHe)

YucJaa

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSTHUSAMU: HATYPAIBbHOE UUCIO, OOBIKHO-

BEHHasl Ipo0b, NecATUIHAS APOOh, CMEIIAHHOE YHCIIO;

® JCIIOJIB30BaTh CBOMCTBA YMCEI U MIPABWIIA ACUCTBUN C HATYPaJIbHBIMU YK CIIAMU,

ACCATHNYHBIMU U OOBIKHOBEHHBIMU I[pO6$IMI/I IIPpXU BBIIIOJTHCHUHU BBILII/ICJIGHHfl;

¢ BLIMOJHATH OKPYIJICHUC HATYPAJIBbHBIX YUCCIT U NCCATUYIHBIX ,up06eﬁ B COOTBCT-

CTBHH C IIPpaBHUJIaMU,



® CpPaBHMBATh JECATUYHBIE IPOOH.
B noBceqHeBHOM KNU3HH M NIPH U3YyYE€HHHU APYIHX NPeIMETOB:

® OLICHUBATH PE3YJIBTATHI BEIYMCICHUN ITPU PEIIEHUN IPAKTUYECKUX 33/1a4;

® BBIIIOJIHATH CPABHEHHE YNCEIl B PEAIBHBIX CUTYaLUsX;

® COCTaBJIATH YHUCIIOBBIE BBIPAXKEHUSA IIPU PEUICHUU NMPAKTUYECKUX 3a7a4d U 3a]ad
U3 APYTrUX y4eOHBIX IPEIMETOB.
CraTucTuKka ¥ TeOpUsi BEPOSITHOCTEH

o [IpencraBisaTh 1aHHBIE B BUJE TAOIMILL, JUarpamm,

® yuTaTh MH(POPMALUIO, IPEICTABICHHYIO B BUJE TAOIUIIbI, TUATPAMMBI.
TexkcToBBIC 3aa4YN

e Pemarh HECIIOKHBIE CIOKETHBIE 3a/1a4M PA3HBIX TUIIOB Ha BCE apu(METUUYECKUE
JICUCTBUS,

® CTPOUTH MOJENb YCJIOBUS 3a/lauu (B BUIE TaOJIULbI, CXEMBI, pUCYHKA), B KOTO-
pOI J1aHbl 3HAYEHUS JBYX W3 TPEX B3aMMOCBS3AHHBIX BEIMYHH, C LIEJIBIO MOUCKA pEllle-
HUS 3a/1a4U;

® OCYIIECTBISATh CIMOCOO MMOMCKA PELICHUs 3a7adyd, B KOTOPOM PACCYXIACHHUE
CTPOUTCS OT YCIOBHS K TPEOOBAHMIO WIIM OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIATH IUIAH PEIICHUS 3a]a4H;

® BBIJICJIATH 3TAIbl PEIICHUS 3a/1a4K;

® UHTEPIPETUPOBATH BHIYMCIUTEIbHBIE PE3YJIbTAThl B 3a7a4€, HCCIEA0BATh MOy~
YEeHHOE pelIeHHUE 3aa4H;

® 3HATh pa3jinuue CKOpOCTeH 0OBbEKTa B CTOSUEH BOJIE, MPOTUB TEUCHHS U 1O Te-
YEHUIO PEKU;

e pemarh 337a4y Ha HaXOKJEHUE YaCTH YMCia U YMCIa 10 €ro YacTH;

e pelaTh 33/1a4d pa3HbIX TUIOB (Ha padOTy, HAa MOKYIKH, Ha JIBUKEHUE), CBA3bI-
BAIOIIMX TPU BEJIMUYUHBI, BBIIEIATH 3TH BEJIMUYMHBI U OTHOLIECHHS MEXly HUMU;

® HaxOJWTh MPOLEHT OT YMCJIA, YUCIIO MO NPOLEHTY OT HEr0, HAaXOAUTh IPOLEHT-
HOE OTHOIIEHHE JIBYX YMCEJ, HAXOJUTH MPOLIEHTHOE CHUKEHUE WM MPOLIEHTHOE MOBBI-
LIEHUE BEJIUYHHBI;

® pEIIATh HECIIOXKHBIE JIOTHYECKUE 33Ja4l METOJIOM PaCCYkKACHUIA.
B noBceqHeBHOM KNU3HH M NIPH U3YYEHHHU APYTHX NPEIMETOB:

® BBIJBUTaTh TUIOTE3bI O BO3MOXKHBIX MPEEIbHBIX 3HAUEHUSIX UCKOMBIX BEJIMYUH
B 3a/1aue (enath NPUKUJIKY)
Harasignas reomerpus
I'eomerpuueckne purypsl

e OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSMU: PUTYypa,TOUKA, OTPE30K, Ipsimasi,

Jy4, JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJbHUK U YETBIPEXYTOJIBHUK, IPSIMOYTOIb-



HUK W KBaJIpaT, OKPY>KHOCTh M KPYT, MPSIMOYTOJBHBIN mapasuienenuresn, Kyo. M3o00pa-
KaTh U3y4aemble (PUTypbI OT PYKHU U C IOMOIIBIO JUHEHKU U IUPKYJIS.

B nmoBcegHeBHOM KU3HU M NIPU U3YYEHUH APYTUX MPEAMETOB:

® pemiaTh NPaKTHYECKHUE 337a4M ¢ IPUMEHEHHUEM MPOCTEUIIINX CBOMCTB (Uryp.
N3mepenusi 1 BIYMCICHUS

® BBIIOJHATh U3MEPEHUE JJIMH, PACCTOSHHM, BEJIWYUH YTJIOB, C MOMOIIBK) HH-
CTPYMEHTOB ISl U3MEPEHUH JIJINH U YIJIOB;

® BBIYUCIATH IUIOMIAAN TPSAMOYTOJIBHHUKOB.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JAPYTrUX NPeIMETOB:

® BBIUMCISATH PACCTOSIHUS HA MECTHOCTHM B CTAHJAPTHBIX CHUTyalUsAX, ILIONIA]IH
MPAMOYTOJIbHUKOB;

® BBHITIOJIHITH MPOCTEUINTNE TIOCTPOCHHSI U M3MEPEHUS Ha MECTHOCTH, HEOOXOIu-
MBI€ B PE€AJIbHOU KU3HMU.
Hcropust MaTeMaTUKH

® ONUCHIBATH OTJECIIbHBIE BBIJAIOIIAECS PE3YJIbTATHI, IIOJIYYEHHBIE B XOJI€ Pa3BU-
THSI MATEMATUKU KaK HAyKU;

® 3HATH IIPUMEPHI MATEMATUYECKUX OTKPBITMM M MX aBTOPOB, B CBSI3U C OTEUe-
CTBEHHOW U BCEMUPHOM UCTOPHUEH.

MHo:kecTBO

OnepupoBath Ha 0a30BOM YPOBHEMOHSATUSMH: MHOKECTBO, 3JIEMEHT MHOXKECTBA, MOJI-
MHOYECTBO, IPUHAJIEKHOCTB;
® 33/1aBaTh MHOKECTBA [IEPEUUCIIEHUEM UX DJIEMEHTOB;
® HaXOJAMTh NEepeceueHne, 00beJMHEHNE, TOJIMHOKECTBO B MPOCTEHUIIINX CUTYALUSIX
B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTUX MPEAMETOB:
® PaCIIO3HABATh JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS

YuyeHHMK N0JYYUT BO3MOKHOCTh HAYYMTHCS B 5 Kjacce (11si o0ecneyeHusi BO3MOK-

HOCTH yCIIETHOT0 MPOA0JIKEeHUsI 00pa30oBaHMs HA 0230BOM U YIJ1yOJIEHHOM YPOB-
HSIX)
Yucaa

e OnepupoBaTh NOHATUSAMU: HATYPAIHHOE YHUCIIO, MHOXECTBO HATYpaJIbHbIX YUCEII,
0OBIKHOBEHHAsI IPO0b, IeCATUYHAS IPpOOb, CMEIIIaHHOE YHCIIO;

® TIOHHMAaTh U OOBSICHSATH CMBIC MMO3UIIMOHHOMN 3alMCH HATYPAIBHOTO YUCIIA,;

® BBINOJHATH BBIYMCJICHUS, B TOM YHUCJIE C MCIOJb30BAaHUEM MPUEMOB pallMOHAIb-
HBIX BBIYUCIICHUI, 000OCHOBBIBATH AJITOPUTMBI BHITIOJIHECHUS JEHCTBUIA;

®  BBINOJHATH OKPYIJICHUE PAIMOHATBHBIX YHCEII C 3aIaHHON TOYHOCTBIO;

® YIOPSAOYMBATH YHCIIA, 3alMCAHHBIE B BHUJIE€ OOBIKHOBEHHBIX U JIECITHYHBIX JPO-

oei;



B noBceqHeBHOM KU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:
® MPUMEHATH NpaBUia NMPUONMKEHHBIX BBIUMCICHHUNA MPHU PEUICHUH MpaKTHUe-
CKHUX 3a/1a4 M PEIICHUHU 33]a4 JPYTHX yUYEOHBIX MPEIMETOB;
®  BBIMOJIHATH CPABHCHHE PE3YJIHTATOB BBIYMCICHUH TIPU PEIICHUHU MPAKTHUECKUX
3a71a4, B TOM YHUCJIC TIPUOIMKEHHBIX BRIUYMCIICHHIA;
® COCTaBJISITh YHMCIIOBBIC BHIPAXCHHS M OIICHUBATH UX 3HAUCHUS MPHU PEIICHUU
NPaKTHYECKUX 3a7a4 ¥ 3a/1a4 U3 APYTUX YICOHBIX MIPEIMETOB.
YpaBHeHHs U HEPABEHCTBA
e OmnepupoBaTh MOHSATUSMU: PABEHCTBO, YHCIOBOE PAaBEHCTBO, ypaBHEHUE, KO-
pEHb YpaBHEHMUS, pEIICHUE YPABHECHHMSI, YNCIIOBOEC HEPABEHCTRO.
CTaTuCTHKA M TeOPHUSsI BEePOSITHOCTEM
e OmnepupoBaTh TMOHATHSIMH: CTOJOYATHIE M KPYTOBBIE TUArPaMMBbI, TaOJHUIIGI
JTAHHBIX, CpeTHee apruPMETHIECKOE,
® U3BJIEKaTh, MHPOPMAIIUIO, MPEACTABICHHYIO B TAOJIUIIAaX, HA TUarpamMmax;
®  COCTaBJIATH TaOJIUIIbI, CTPOUTH JTUATPAMMbI HA OCHOBE JIAHHBIX.
B noBce1HeBHOM KU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:
® U3BJIEKaTh, HMHTEPIPETUPOBATH U MPEOOPa30BLIBATh MHGOPMAIIHIO, MTPEACTaB-
JICHHYIO B TaOJIMIIAX U Ha JMarpaMMmax, OTPaKarollyl0 CBOMCTBA M XapaKTEPUCTUKH pe-
AJIBHBIX TPOIECCOB U SIBJICHUM.
TexcToBbIe 3a124u
e PemaTh IpOCTHIC M CIIOKHBIC 33/1a4W PA3HBIX THUIIOB, a TAK)KE 3a/1a4d TTOBBIIICHHON
TPYIHOCTH;
® HCIIOJIb30BaTh Pa3HbIC KPAaTKHE 3aIMCH KaK MOJICTH TEKCTOB CJIOXKHBIX 3ajad s
MTOCTPOEHUS TTOMCKOBOM CXEMBI U PEIICHUS 3a/1a4;
® 3HATh W MPUMEHATH 00a crmoco0a MmoucKa pemnieHus 3aaaq (0T TpeOoOBaHUS K yCIIO-
BUIO U OT YCJIOBUSI K TPEOOBAHUIO);
® MOJEITUPOBATh PACCYKIEHUS TPHU TOMCKE PEIIeHUs 3aaad C IMOMOIIbI0 rpad-
CXEMBI;
®  BBIJICIATH dTAIbl PEUICHUS 33J1a4U U COJEPKaHUE KaKI0TO dTara;
® UHTEPNPETUPOBATh BHIYHCIUTEIbHBIE PE3yJbTaThl B 3ajJade, MCCIEIOBATH MOY-
YEHHOE pEIICHHE 3a1a4H;
® aHAIM3UPOBATh BCEBO3MOXKHBIC CUTYAIIMU B3aUMHOTO PACIIOJIOXKEHUS IBYX OOBEK-
TOB M U3MCHEHHE WX XapaKTEPUCTHUK MPU COBMECTHOM JIBUKEHUHU (CKOPOCTH, BpEM,
PAcCTOSIHUE) TP PEIICHUM 3a]a4d Ha JIBIDKCHHE JABYX OOBEKTOB KakK B OJHOM, TaK U B
MIPOTHUBOIIOJIOKHBIX HAMIPABICHUSX;
® HCCIIeIOBAaTh BCEBO3MOXKHBIC CUTYAIIMH MPH PEIICHUN 3aJ1ad Ha JIBF)KCHHE T10 pe-
K€, pacCMaTpHBaTh Pa3HbIC CHCTEMBI OTCUETA;

e permaTh pa3HOOOpa3HbIC 3aa4H «HA YaCTH,



e pemarh 1 000CHOBBIBATH CBOE peIIeHUE 3a/1a4 (BBIACIATh MATEMATHUECKYIO OCHO-
BY) Ha HAaXOXXJIEHWE YACTH YUCJIA ¥ YHUCJIA 10 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMbBICIIA
npobu;

® O0CO3HaBaTh U OOBICHATH WACHTHUUYHOCTH 33J]a4 PA3HBIX THUIIOB, CBS3bIBAIOIINX TPU
BEJIUYMHBI (Ha pabdoTy, HA MOKYIKH, HA ABUKEHUE); BBIACISTH 3TH BEJIUYUHBI U OTHOLIE-
HUSL MEX]ly HUMH, TPUMEHSTh UX MPU PEUICHUU 3aad, KOHCTPYUPOBaTh COOCTBEHHBIE
3a/1aud yKa3aHHBIX THIIOB.

B noBceHeBHOM KNU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:
®  BBIJICTATH NIPU PEIICHUN 337]a9 XapaKTEPUCTUKH pacCMAaTPUBAEMON B 3a]1aue CUTY-
aIuy, OTJIMYHBIE OT PEaNbHBIX, KOHCTPYHUPOBATh HOBBIC CUTYAIlMH C yU4ETOM ITHUX Xa-
PaKTePUCTUK, B YACTHOCTH, TIPH PEIICHUU 3a7a9 Ha KOHIICHTPAIMH, YYUTHIBATH TUIOT-
HOCTbH BEIIECTBA;
e  pemiaTh U KOHCTPYMPOBATH 3a7a4d HA OCHOBE PACCMOTPEHUS PEAIbHBIX CUTYAIIH,
B KOTOPBIX HE TPeOYyeTCs TOUHBINA BHIYUCIUTEIbHBIN pPe3yJIbTaT;
e  pemaTh 33J]a4M HA IBUXKEHHUE TI0 PEKe, pacCMaTpUBasi pa3HbIEe CUCTEMbI OTCUETA.
Harasignas reomerpust
I'eomeTpuueckue Gurypsol
e ll3BrnekaTh, MHTEPIPETHPOBATH U MPEOOPA30BBIBATH HHPOPMAIIUIO O TEOMET-
pudeckux Gurypax, mpeACTaBICHHYIO Ha YepTeKax;
e U300paXkaTh M3ydaeMble GUTYPHI OT PYKH U C TTOMOIIBIO KOMITBIOTCPHBIX WH-
CTPYMEHTOB.
N3mepeHusi U BLIYUCIEHUS
® BBINOJHATh U3MEPEHUE JJIUH, PACCTOSHUN, BEJIUYUH YTJIOB, C MOMOIIBIO HH-
CTPYMEHTOB JIJISI U3MEPEHUH IJTUH U YIJIOB;
® BBIUUCIATH IUIOMIAIN MPSIMOYTOJIBHUKOB, KBAJAPATOB, 00BEMBI IPSIMOYTOJIHHBIX
napajuiesenuneoB, Kyoos.
B noBceHeBHOM KWU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:
® BBIUUCIATH PACCTOSHUS Ha MECTHOCTH B CTAHJAPTHBIX CHUTYAIUSX, TUIOMIAIH
Y4aCTKOB IIPSIMOYTOJBbHOM (hOpMBI, 00BEMBI KOMHAT;
o BBITIOJTHATH MIPOCTEUIITHE TTOCTPOCHUS HAa MECTHOCTH, HEOOXOIMMBIC B peallb-
HOW KW3HH;
® OIICHHBATh pa3MEPhl PCATbHBIX 00BEKTOB OKPYIKAFOIIETO MHUPA.
Hcropus MmaTeMaTuKu
o XapakTepu30BaTh BKJIA]] BBIIAOITUXCS MAaTEMAaTHKOB B Pa3BUTHE MaTEeMaTH-
KM M MHBIX HAYIHBIX 00J1acTeH.

JJIeMEeHThI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKHU



e  OnepupoBaThIIOHATUSIMH: MHOXKECTBO, XapaKTEPUCTUKH MHOKECTBA, HJIEMEHT
MHO’KECTBa, MyCTO€, KOHEYHOE M OECKOHEYHOE MHOXKECTBO, MOJAMHOXECTBO, MPUHA-
JIEXKHOCTb,

® ONIpEIeNATh IPUHAJIEKHOCTD 3JIEMEHTa MHOYKECTBY, OOBEIMHEHUIO U TIEpece-
YEHUIO MHOXKECTB;
3a/1aBaTh MHOKECTBO C IIOMOIIBIO IIEPEYUCIICHHS] JIEMEHTOB, CIIOBECHOI'O OIIMCAHUS
B noBceqHeBHOM KU3HH M NIPH U3YyYEHHHU APYTHX MPeIMETOB:

® pACMO3HABAaTh JIOTMYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS;
® CTPOUTH LEMOYKH YMO3AKIOUEHUN HAa OCHOBE MCIIOIb30BaHUS MPABUJII JIOTUKA

IIpeamMeTHBbIe pe3yabTaThl U3yYEHUS JOJDKHBI OTPAXKATh:

1) popmupoBaHue npeaCTaBICHUNA O MaTeMaTHKE KaK O METOJIe MTO3HAHUS JCHCTBU-
TEJIBbHOCTH, IMO3BOJISIOIIEM ONUCHIBATh U U3y4aTh PEabHbIE IPOLIECCHI U SIBJICHHUS:

OCO3HAHME POJIM MATEMATHKH B pa3BUTUM Poccun n Mupa;

BO3MOYKHOCTb IIPUBECTH MIPUMEPHI U3 OTEYECTBEHHON U BCEMUPHOM MCTOPUM MaTe-
MAaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BUTHE YMEHU padOTaTh C y4eOHBIM MaT€MAaTUYECKUM TEKCTOM, TOYHO U I'pa-
MOTHO BBIPQ)KaTh CBOM MBICIU C TPUMEHEHUEM MATEMATUYECKON TEPMUHOJIOTUU U CUM-
BOJIMKHU, IPOBOAUTH KJIACCU(PUKAIINH, JOTUYECKHE 0OOCHOBAHUS:ONIEPUPOBAHKE MTOHSATH-
SIMHM: MHOKECTBO, 3JIEMEHT MHOKECTBA, ITOJMHOKECTBO, IPUHAIIEKHOCTD, HAXOKICHUE
nepeceyeHusi, 00bEIMHEHUSI MOJMHOXKECTBA B MPOCTEUIINX CUTyalUsX; PEUICHHE CIO-
KETHBIX 33/1a4 pa3HbIX TUIIOB Ha BCE apU(PMETHUECKHUE NEHCTBUS;IPUMEHEHNE CIIOCc00a
MOMCKA PEILICHUs 3a/1a4, B KOTOPOM PacCCyXIAEHHE CTPOUTCS OT YCIOBUS K TPEOOBAaHUIO
WIH OT TPEOOBAHHUS K YCIIOBHIO;COCTABIICHHE IIJIaHA PELICHMS 3a/1a4H, BBIECICHNE TAIlOB

€€ pEelIeHUs1, NHTEP-

MpeTamus BBIYMCIUTEIBHBIX PE3yJbTATOB B 3ajaue, HUCCICAOBAHME IOJIYyYEHHOIO
pellIeHUs 3a/1a4M;HaX0KICHUE MPOIIEHTa OT YUCJIa, YKUCIIa MO MPOIEHTY OT HEero, HaXOX-
JICHHS MIPOLICHTHOT'O OTHOIICHMS JIBYX YUCEJI, HAXO0XKICHHUS MPOIEHTHOTO CHUKECHUS WIIU
MPOIIEHTHOTI'O MOBBIIIEHUS BETUYUHBI; PEIICHUE JTOTUYECKUX 3a]1ay;

3) pa3BHUTHE MPEACTABICHUI O YKCIIC; OBJIaJICHUE HABBIKAMU YCTHBIX, TUChMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYMCIICHUN:OMIEPUPOBAHUE TIOHSATUSMU: HATypajlbHOE 4YHUCIIO,
OOBIKHOBEHHAsI P00k, ACCATUYHAS APOOh, CMEIIAHHOE YMCIIO;UCIIOIb30BaHNE CBOMCTBA
gucesl M 3aKOHOB apH(METHUCCKUX OIEepariii C YMCIIaMU TIPH BBITIOJHCHUH BBIYHCIIC-
HUIA;BBITIOJIHEHUE OKPYTJIEHHUS YHUCEINI B COOTBETCTBUHU C MPABUIIAMU;CPABHEHUE YUCET;

4) OBJIaJICHNE CUMBOJIBHBIM SI3BIKOM ajreOpbl, NMPHEMaMH BBIMOJHCHHUS TOXK/IE-
CTBEHHBIX MPE0oOpa30BAHUM BBIPAKEHUM, PEIICHUs YPaBHEHUI; YMEHHUS MOJEIUPOBAThH
peajbHbIe CUTYallMM Ha S3bIKE aJireOphl, UCCIIEI0BATh MMOCTPOCHHBIE MOJCIH C UCIOJb-
30BaHUEM arapara ajareOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yJIbTaT:BBINOJHEHHE

HCCJIOXHBIX npeo6pa30BaHI/H”4 1A BBIYUCJICHUA 3HAQUCHUN YHCJIOBBIX BBIpaKC-



HUM;pacKpbIBaTh CKOOKH, TPUBOIUTH MOJOOHBIE ClIaraeMele;

5) pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUN, N300pa3UTEIbHBIX YMEHUN, HABBI-
KOB T€OMETPUUYECKUX MOCTPOEHUI:0NeprupoOBaHe MOHATUAMU: (UTYpa, TOUYKA, OTPE3OK,
npsiMasi, JIyd, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETHIPEXYTOJIbHUK, TPS-
MOYTOJBHUK U KBaJpaT, OKPYXKHOCTb U KPYT, MPSMOYTOJbHBIA Mapaljiesenumnes, Kyo,
mrap; M300paKeHUE U3ydaeMbIX (QUTyp OT PYKH M C TIOMOINBIO JIMHEWKH H IHUPKY-
JI51;BBITIOJTHEHUE U3MEPEHUS JIIMH, PACCTOSHUMN, BEJIMYUH YIJIOB C TIOMOIIbIO HHCTPYMEH-
TOB ISl U3BMEPEHUH JITMH U YTJIOB;

6) dopmupoBanue ymeHui Qopmanuzalu U CTPYKTYpHUPOBaHHS WH(POpPMAINH,
yMEHUS BBIOUPATh CIIOCO0 MPEACTaBICHHs JAHHBIX B COOTBETCTBUH C ITOCTABICHHOM 3a-

Jave - TaOJIIIBI, TUArPaMMBI.

Conep:kanue y4eOHOI0 npeamMera

HarypasbHble 4yuc/ia M HYJIb

HartypajbHblil psix YuceJ U ero CBOMCTBA

HatypanbsHoe 4ncio, MHOXKXECTBO HATYypaJIbHBIX YHCEN U €r0 CBOMCTBA, U300paxke-
HUE HAaTypaJIbHBIX YMCEN TOYKAMHU Ha YHUCIIOBOM MpsMoil. Mcroap30BaHUE CBOIICTB HATY-
PaJIbHBIX YKCEN MPU PEIIEHNUN 3a]1a4.

3anuch U YTEHUE HATYPAJIbHBIX YHCeJI

Paznmuune mexnay mudpoit u yucioM. [lo3unmonHas 3anvuch HaTypajdbHOTO YHUCIA,
MIOMECTHOE 3HaueHUE HUQPHI, pa3psAlbl U KIIACChl, COOTHOLIEHUE MEXIY JIBYMs COCEI-
HUMHU Pa3psAHbIMU €AUHULIAMH, YTCHHUE U 3aMUCh HATYPAJTbHBIX YHCEN.

OxpyrieHue HATYPAJIbHBIX YHCeJ

Heo6xonumocts okpyrieHus. [IpaBuio okpyriieHUs: HaTypaJIbHBIX YUCET.

CpaBHeHHe HATYPAJIbHBIX YK CeJI, CPaBHeHHUE ¢ Yucaom

[ToHsiTHE O CpaBHEHUU YHUCEJ, CPABHEHNUE HATYPAIBHBIX YHCEN JPYT C APYTOM U C
HyJIEM, MaTeMaTHYeCKasl 3alUCh CPABHEHUM, CIIOCOOBI CpaBHEHUS YHCEI.

JeiicTBHSI C HATYPAJIbHBIMH YHCJIAMU

CnoxeHre U BBIYUTAHUE, KOMIIOHEHTBI CJIOKEHUS U BBIYUTAHMUS, CBSI3b MEXKY HU-
MH, HAXO0XJICHUE CYMMbl U Pa3HOCTH, U3MEHEHHE CYMMbl U PA3HOCTU MPU U3MEHECHHUU
KOMIIOHEHTOB CJIOKEHUS U BBIYUTAHUSI.

YMHOXEHHE U JICTICHUE, KOMIIOHEHThl YMHOKEHHUS U JICJICHUS, CBSA3b MEXKIY HUMH,
YMHOXKEHHE U CJIO)KCHHE B CTOJIOWK, JEJICHUE YTOJIKOM, MPOBEpPKa pe3yJibTara ¢ TOMO-

B0 MPUKUJIKU U OOPATHOTO JICUCTBUSI.



[IepemecTUTENBHBIA U COUYETATEIbHBIM 3aKOHBI CI0KEHUSI U YMHOXKEHUS, pacIpe-
JIENUTENIbHBINA 3aKOH YMHOKEHHSI OTHOCHUTEIIBHO CJIOXEHUS, 000CHOB8AHUE ANCOPUMMO8
8bINOIHEHUS. apUuhMemuyeckux Oelcmasuil.

CreneHb ¢ HATypPaJbHBIM MOKa3aTeJIeM

3anuch yncia B BUJIE CYMMbI Pa3psiIHBIX ClIara€éMbIX, MOPSOK BHITIOTHEHUS JIEH-
CTBUH B BBIPAXKEHUSX, COJCPKAIIMNX CTENEHb, BEIYMCICHUE 3HAYCHUW BBIPAKEHHM, CO-
JepKaluX CTEIEHb.

YucsoBbie BbIPAKEHUS

HUucnoBoe BBIpAKEHUE U €r0 3HAYEHUE, TOPSIAOK BBIITOJIHEHUS JEHCTBUM.

lejieHHne ¢ 0CTATKOM

JleneHue ¢ OCTaTKOM Ha MHOXECTBE HATYPaJbHBIX YHCEN, CBOUCMBA OeNleHUs C
ocmamxom. [IpakTrudeckue 3a1auu Ha JEJICHUE C OCTATKOM.

JIEeMEHTBI aJredpsol

Hcnonb3zoBanue OyKB JUisl 0003HAYEHUS YKCEJI, BBIYMCICHUE 3HAYCHHS anreopau-
YECKOT'0 BBIPAXKEHUS, NMPUMEHEHHUE alreOpandyecKuX BBIPAKEHUW I 3allUCU CBOWCTB
apu(meTryecKux JIeNHCTBUH, MpeoOpa3oBaHKe aNreOpanyecKux BbIpaKEHUN. Y paBHEHHUE,

KOpE€Hb ypaBHeHMs. HaxoxJi€eHMEe HEHU3BECTHBIX KOMIIOHCHTOB aDI/Id)MeTI/ILIeCKI/IX JICH-

cTBUU. DOPMYIIBIL.
Apodu

OObIKHOBEHHBIE APOOH

Homnst, gacTh, n1poOHOE YmCio, aApoOb. J[poOHOE YMCIIO Kak pe3yibTaT JCJICHHS.
[IpaBunbHBIE U HETTPABWIIbHBIE APOOH, CMEIIaHHAsA JPO0b (CMEIIAHHOE YUCIIO).

3anuch HaTypaJIbHOTO YHMCJIa B BUJIE IpOOU € 3aJaHHBIM 3HaAMEHaTeleM, rpeolpa-
30BaHHE CMEIIAHHOW JIpOOM B HEMPABWIBHYIO APOOb U HA00OPOT.

[IpuBenenue npobeil k odOmeMy 3HaMeHarento. CpaBHeHHE OOBIKHOBEHHBIX JPO-
Oeii.

CrnoxeHre W BbIUMTAHUE OOBIKHOBEHHBIX ApOOEH. YMHOXKEHHE U JIeJIEHUE OOBbIK-
HOBEHHBIX JPOOEH.

Apudmernueckue TeUCTBHS CO CMEIIAaHHBIMU IPOOSIMH.

Apudmernueckue 1eUCTBUS C TPOOHBIMU YHCIAMHU.

Cnocobuvl payuonanuzayuu 6bIUCIEHUN U UX NPUMEHEHUe NpU bINOJIHEHUU Oeli-
cmeutl.

JecaTu4HbIE IPOOH



[lenast u mpoOHas yacTu necsatuaHou apodwu. [IpeoOpasoBaHme AECATUYHBIX APO-
Oeif B 0ObIKHOBeHHBIE. CpaBHEHUE JACCATUYIHBIX IpoOeii. CloskeHre W BHIYMTAHHE JeCs-
TUYHBIX apo0ei. OKpyTiaeHne JeCATUIHBIX Apo0ei. YMHOKEHHE U ICICHUE IeCATUIHBIX
npo0eit. [lpeobpaszosanue 06biIKHOBEeHHbIX Opobell 8 OdecimuuHvle Opodu. Koneunvie u
beckoneunvle decamuyHvle OpooOU.

Ipouentsl IlonsTHe npoueHTa. BeluucieHne nTpoLEHTOB OT YMCIA U YUCIa IO
U3BECTHOMY IIPOLICHTY, BBIPQKEHHE OTHOILIEHHUS B IPOLEHTaxX. PelieHune HeCII0XHBIX
NPAKTUYECKUX 3324 C IIPOLICHTaMHU.

CraTtuctuka u Teopusi BepositHocteii. Cpeanee apudpmerudeckoe ynces

Cpennee apupmeruueckoe 1Byx uncen. M3o0paxeHue cpeaHero apupmMeTudecko-
ro JBYX YHMCEJ Ha YMCIOBOM mpsAMoM. PerieHue mpakTHUecKuX 3a/ad ¢ MPUMEHEHUEM
cpenuero apupmerndeckoro. Cpedree apugpmemuieckoe HeCKOIbKUX YUCEIL..

JuarpamMmmabl

CronbOuaTeie U KpyroBble auarpammbl. M3BiedeHune uHPoOpMallud U3 JUATPaAMM.
H3006pasicenue ouazpamm no Yucio8biM OaHHLIM.

TexcToBble 3aaaun. EaMHunbl M3MepeHMii: JJIMHBI, IUIOMIAAU, OO0BeMa,
MAacChl, Bp€MEHH, CKOPOCTHU. 3aBUCUMOCTH MEXAY €AUHUIIAMHA U3MEPEHUS KaXK/I0M BEJIU-
YUHBI. 3aBUCUMOCTH MEXY BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSIHUE; IPOU3BOJIN-
TEJILHOCTh, BpeMs, paboTa; 11eHa, KOJIMYECTBO, CTOUMOCTD.

3axayu Ha Bce apupmMeTHYecKUe AeHCTBUSA

Pemenne TekcTOBBIX 3a/1au aprupMeTHUIECKUM criocoboM. Vcronap3oBanue Tabimil,
CXEM, YEePTEKEH, IPYTUX CPEACTB MPECTABICHUS JAaHHBIX TP PEIICHUU 3aa4H.

3agaum HA IBHKEHHE, PA00Ty U MOKYNKH

Pemenne HecOXKHBIX 3a71a4 HA IBXKCHHUE B TPOTUBOIIOIOKHBIX HAMPABICHUSX, B
OJTHOM HaIpaBJICHUH, JIBI)KCHHE 10 PEKE MO0 TEUEHUIO W MPOTHB TeUCHHS. Pemienne 3a-
Jla4 Ha COBMECTHYI0 padoTty. [Ipumenenue npobeit mpu peieHuu 3aaay.

3agaum HA YACTH, J0JIH, MPOLUEHTHI

Pemenue 3a1a4 Ha HaXOXX/IEHHWE YaCTH YMCIIA U YHCIIA TT0 eTro JacTu. Pemenue 3a-
J1a4 Ha MPOIICHTHI U A0Ju. [I[puMeHeHne nponopiuii Mpu peieHny 3a1ad.

Jlornyeckmue 3ajaun

Pemenne HECIOKHBIX JIOTHYECKUX 3a11ad. Peutenue tocuyeckux 3a0ay ¢ nOMOubio
epacghos, mabauy.

OcHOBHBIE METOJbI pelleHHs TEeKCTOBBIX 3aJa4: apudMeTHUeCKHii, rmepedop

BapPHUAHTOB.



Harasignas reomerpust

®urypsl B okpykaromeM mupe. Harnsausie npencraBieHus o ¢purypax Ha Iioc-
KOCTH: IpsiMasi, OTPE30K, JIy4, YroJi, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. Ye-
TBIPEXYTOJIbHUK, NPSIMOYTOJIbHUK, KBaApaT. TpeyroibHUK, 6uobl mpeyeonrvhuxos. llpa-
BUIbHBlE MHO20)201bHUKU. VI300pa’keHre OCHOBHBIX TeoMeTpuueckux Guryp. Bzaumnoe
pacnonodicenue 08yX NPAMbIX, 08YX OKPYICHOCMEU, NPAMOU U OKpys#cHocmu. JliHa oT-
pe3ka, JjomaHou. EnuHnnel nu3amepenus JuMHbl. [locTpoenne oTpeska 3aaaHHOM JUIMHBI.
Buael yrnos. I'pagycHas mepa yria. M3MepeHne W NOCTPOECHHE YTIIOB € IMOMOILIBIO
TPaHCIIOPTHUPA.

[lepumerp MHoOroyrosbHuka. [loHsTHE MOmAnU QUTYPHI; €IUHUIIBI U3MEPEHUS
wiomaau. [lnomane npsiMoyronbHuKa, kKBajapaTa. [IlpubamkeHHoe W3MepeHue IIoaan
¢dburyp Ha knetyaToit Oymare. Pasnogenukue ghuzypul.

Harnsinaele mpeacTaBieHUs 0 MPOCTPAHCTBEHHBIX (Qurypax: KyO, mapasiesenu-
nej, npusMa, nupamujaa,. M3oopaxxeHnne npocTpaHCTBEHHBIX QUryp. /lpumepwi ceuenui.
Mmnocozpannuku. Ilpasunvhvie muococpannukuy. Ilpumepsl pa3BepTOK MHOTOTPAHHHUKOB,
UUAJIMH]IpA U KOHYCA.

[Tonarue oObema; eauHuUIbl 00beMa. OObEM MPSMOYTOIBLHOIO Mapallieenumneaa,
KyoOa.

[Tonsitue o paBeHcTBe (uryp. LleHTpanpHasi, oceBasi U 3epKalbHAS CUMMETPUHU.
N3o0pakeHre CUMMETPUYHBIX (PUTYP.

Pemenne nmpakTHYECKUX 3a71a4 ¢ MPUMEHEHUEM MPOCTEUIIINX CBOMCTB QUTYP.

HUcTropust MaTeMaTUKHU

Llossnenue yugp, b6yks, uepoanughos 6 npoyecce cuéma u pacnpeodenenusi nPoOyK-
moe Ha J[pesnem Brauoxcnem Bocmoke. Cesa3b ¢ Heonumuuecxoii pesontoyueu. Poocoenue
wecmuoecamepuyHou cucmemuvl cuucieHus. llosenenue Oecamuunou 3anucu uu-
cen./[poou 6 Basunone, Ecunme, Pume. Omkpvimue decamuunvix opodei. CmapurHble
cucmemwvl mep. Jecamuunvle Opobu u mempuveckas cucmema mep. Jl. Maenuyxuii.

MHuoxkecTBa

MHO0XeCTBO, Xapakmepucmuyeckoe C80UCHMB80 MHOXCECMBA, SIEMEHT MHOXKECTBA,
nycmoe, KOHeyHoe, OeckoneuHoe MHodcecmeo. IlonmHOXkecTBO. OTHOLIEHUE TPHUHA-
JISKHOCTH, BKIIFOUYCHHS, PABEHCTBA. DJIEMEHTHI MHOKECTBA, CIOCOOBI 3aJaHHsI MHO-
KECTB, PACNO3HABAHUE NOOMHONCECNE U IJIEMEHMO8 NOOMHONCECME C UCNOIb308AHUEM
Kkpyzo6 Jiinepa.llepeceuenre n 00beIMHEHHE MHOXKECTB. Paznocms MHodcecms, 0onoi-
HeHue MHoxcecmea.Mumepnpemayus onepayuil Ha0 MHOMCECMBAMU C NOMOUWDBIO KPY208

Dunepa.



Broicka3biBaHusa
NCTMHHOCTB M JIOKHOCTH BBICKa3bIBaHUs. ClOJCHblE U NPOCMble 8bICKA3bIBAHUAL.
Onepayuu HAO BbICKA3LIBAHUAMU C UCNOJIL30BAHUEM JIOSUYECKUX CBA30K: U, UIU, He.

Yenosuwie svickazvieanus (MMI’ZJZMKCZI/!MM).

IlnaHupyembie pe3yJbTATHI OCBOCHUSA Y4e0OHOI0 NpeaMera
(IMYHOCTHBIE, METANIPEIMETHbIE U MPeMETHbIE Pe3YJbTATHI
O0CBOCHHUSA Y4eOHOI0 nmpeaMera)

N3yyenne mMaremMatuku B 6 Kjacce JaeT BO3MOXKHOCTh OOYYarolUMCS JOCTUYb

CIEAYIOMIMNX PE3YyIbTATOB PA3BUTHS B IMMHOCTHOM HAIIPABJICHUH:

— YMEHME SICHO, TOYHO, I'PAMOTHO H3JaraTb CBOU MBICIM B YCTHOM M INHUCBMEHHOU
peud, TOHUMATh CMBICI TIOCTABJICHHOW 3aJlaud, BBICTPAUBATh APTYMEHTAIIUIO,
IIPUBOJIUTH ITPUMEDBI;

— KPUTUYHOCTHb MBIIUICHUS, YMEHHUE PAacCIllO3HAaBaTh JIOTMYECKU HEKOPPEKTHHIC BbI-
CKa3bIBaHUS, OTIUYATh TUIIOTE3Y OT (DaKTa;

— MpEJCTaBIEHUE O MaTeMaTHYEeCKOM Hayke Kak cdepe YeloBEeueCKOW AesiTeNbHO-
CTH, 00 dTamax ee pa3BUTHS, O €€ 3HAUMMOCTH JIJIS Pa3BUTHS [TUBUIIN3AIINH;

— KPEaTMBHOCTb MBIIUICHUS, aKTUBHOCTh IPHU PEIICHUN MAaTEMATUYECKUX 3a/aY;

- YMEHHE KOHTPOJMPOBATH MpoIliecC yIeOHON MaTEMaTHIECKON ACSITEIIBHOCTH;

— CIIOCOOHOCTh K SMOIIMOHAJIBHOMY BOCHIPUATHIO MaTEMaTHUYECKUX OOBEKTOB, 3ajady,
pELICHUH, PACCYKICHUM;

JIMYHOCTHBIE PE3YIBTATHI OCBOCHUS TPOTPAMMBI:



1) dopmupoBaHre OTBETCTBEHHOT'O OTHOLIEHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTHU
oOy4Jaronmxcst K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUU K 00yde-
HUIO U ITO3HAHUIO;

2) ¢opmupoBaHHE LEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKM M OOLIECTBEHHON IPAKTUKH, YUYHUTBHIBAIOLIETO COLIMAIBHOE,
KyJIbTYpPHOE, SI3bIKOBOE, TYXOBHOE€ MHOr00Opa3ne COBPEMEHHOIO MHpPA; OCO3HAHUE POJIU
MaTEeMaTUKU B pa3BUTHUU Poccun M Mupa; BO3MOXKHOCTb IIPUBECTH IIPUMEPBI U3 OTEUYE-
CTBEHHOW Y BCEMUPHOW NCTOPUU MATEMAaTHYECKUX OTKPBITUN U UX aBTOPOB;

3) ¢popmMupoBaHUE OCO3HAHHOI'O, YBAXKUTEJIBHOTO U JOOPOKENATEIbHOTO OTHOIIEHMS K
IPYroMYy YeJIOBEKY, €r0 MHEHHUIO; TOTOBHOCTH M CIIOCOOHOCTU BECTU JAHAJIOT C APYTUMH
JIIOJBMH U JJOCTUTaTh B HEM B3aUMOIIOHMMAaHUS;

4) ¢popmupoBaHue KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIICHHHU M COTPYIHHYECTBE
CO CBEPCTHHMKAMHU B Mpoliecce 00pa30BaTEIbHON 1€ATEIbHOCTH.

N3ydyeHne mareMaTuku B 6 Kiacce JaeT BO3MOXKHOCTh OOy4YaroIIUMCS JTOCTHYb

CJIEIYIOLUX PE3YyJIbTAaTOB Pa3BUTHS B MeTANPeAMETHOM HANPABJICHUMN:

— [EpBOHAYaAIbHbIE NPEJACTABICHUA 00 MJEAX M O METOJaX MaTeMAaTUKH Kak YHH-
BEpPCAJIbHOM S3bIKE HAYKU M TEXHHUKH, CPEJCTBE MOJICIIMPOBAHUS ITPOLIECCOB;

- yMEHHME BHJIETh MAaTEMaTHUYECKYIO 3aJadyy B KOHTEKCTE HpPOOJEMHOW CHUTyalluu B
APYTUX TUCHUIUIMHAX, B OKPY>KAIOIIEH JKU3HH,

— yMEHHME HaxOJUThb B pPa3jMYHBIX HCTOYHMKAX HH(POpPMAIUIO, HEOOXOAMMYIO MJIs
pEIIeHrsT MaTeMaTHIEeCKUX MPoOJeM, MPEACTABIATh €€ B MOHATHOW Gopme, MpUHU-
MaTh PELIEHUs B YCIIOBUSAX HETIONHON U U30bITOYHON HH(pOpMaIuy;

- yMEHHE NOHMMAaTh W MCHOJb30BaTh MAaTEMATHYECKHE CPEACTBA HATISAHOCTU (ZIMa-
rpaMMbl, TaOJUIBI, CXEMbl U Jp.) IJs WUIIOCTPAlUU, UHTEpHpETalii, apryMeHTa-
LY

— yMEHHE MPUMEHSATh HUHIYKTUBHbIE U JACIYKTUBHBIE CIIOCOOBI pPAacCyXJIE€HUU, BU-
J€Th Pa3IMYHbIC CTPATETUU PEUICHUS 3a/lay; MOHUMAaHUE CYIIHOCTU alrOpUTMUYe-
CKUX TMpeANUCaHuN W YMEHHUE JEeHCTBOBaTbh B COOTBETCTBHM C MPEIJIOKEHHBIM
aJIITOPUTMOM,;

— yYMEHHE CaMOCTOSTEIbHO CTaBUTh LI€JH, BHIOMPATh U CO3/1aBaTh aIrOPUTMBI ISl pe-
HMIEHUS] Yy4eOHBIX MAaT€MaTUYECKUX MPOOJeM; yMEHHE IUIAaHMPOBAaTh W OCYILECTB-
JATh JACSITENBbHOCTb, HAINPABICHHYIO Ha peLIeHHE 3a7ad HCCIeA0BAaTEeIbCKOIO Xa-
pakrepa.

MeTanpeaMeTHble pe3yJbTaThl 0CBOEHUSI IPOTPAMMBbI:

PeryasituBunie YY /|
6. YMeHue caMoCTOATENIBHO ONpPEeesaTh eI 00yYeHHUs, CTAaBUTh U (HOPMYITUPO-
BaTh HOBBIE 3aJ]aui B yueOe. OOydaronuiicss CMOXeT:



® BBIJIBUTaTh BEPCUHU PELICHUS MPOOIEMBI;

CTaBUTH LICJIb ACATCIBbHOCTH HAa OCHOBC OHpC,Z[CJI@HHOfI HpO6J’ICMBI;

dbopmynrpoBaTh yueOHbBIE 33]a4M KaK MIard JOCTHKEHUS TTOCTABICHHOM 11ETTH.

7. YMeHue caMOCTOSITEIbHO IUIAHUPOBATh MYTH JTOCTUXEHUs ueneid. O0yuaro-
IIIANCS CMOJKET:

® ONpenesiTh HEOOXOAUMBIE JCUCTBUS B COOTBETCTBHHM C y4eOHOW W IMO3HaBa-
TEJIHLHOM 3a7]a4eil U COCTAaBJIATh AITOPUTM UX BBITIOJTHEHUS;

® BBIOMPATHh M3 MPEAJIOKCHHBIX BAPUAHTOB W CAMOCTOSITEIHHO HCKATh PECYpPCHI
JUTSL TIOCTHKEHUS 1IEITH;

® COCTaBJIATH IUIAH pEHIEHUs] TPOOIEeMbI (BBIIIOJHEHUS TPOEKTA).

8. YMeHHe COOTHOCHUTH CBOW JCHCTBUA C IIAaHUPYEeMbIMU pesynbTatamu. OOy-
YaIOUIUICS CMOXKET:

® ONpENEATh COBMECTHO C MEarorOM U CBEPCTHUKAMH KPUTEPHUH TIAHUPYEMBIX
PE3YNIbTATOB U KPUTEPUU OIICHKU CBOEH yueOHOM eaTeIbHOCTH;

® OIICHUBATH CBOIO JICATEIHLHOCTh, APTYMCHTHUPYS MPUYUHBI TOCTHXKCHUS WIIA OT-
CYTCTBHUS TUIAHUPYEMOTO PE3yJIbTaTa;

® CBEpATH CBOMW JCHCTBUS C IEJBIO M, TP HEOOXOIUMOCTH, UCTIPABIIATH OMIHOKH
CaMOCTOSTEIBHO.

9. VYmMmeHue olleHMBATh MPABWIHHOCTH BBIMIOJIHEHUsI Y4eOHOM 3amadyu, COOCTBEH-
HbIE BO3MOXKHOCTH €€ pemieHnus. O0ydarommiicss CMOKET:

® aHAJTU3UPOBATh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIEIO UHCTPYMEH-
Tapus JJIs BHINOJHEHUS Y4eOHOM 3a/1auu;

® OIICHUBATH MPOAYKT CBOEH JEATEILHOCTH IO 33JJaHHBIM KPUTEPHUSIM B COOTBET-
CTBUH C IEJIbIO JICATEILHOCTH;

¢ (hUKCUPOBATH U AaHATM3UPOBATH IMHAMHUKY COOCTBEHHBIX 00pa30BaTENbHBIX pe-
3yJbTaTOB.

10. Bnagenne OCHOBaMH CaMOKOHTPOJIS, CAaMOOIICHKH, TPHUHSITHS PEIICHUN |
OCYIIECTBJICHUSI OCO3HAHHOTO BBhIOOpa B yueOHOU nearenbHOCTH. OOydaroniuiicss cMo-
KET:

e Ha0IIOAaTh U AaHAJIM3UPOBATH COOCTBEHHYIO YUEOHYIO M MTO3HABATEIBHYIO JESTEIb-
HOCTb U JIEATEIIbHOCTh IPYTHX 00yUYarOIIUXCs B MPOIECCE B3aUMOIPOBEPKH.
ITo3naBaTeabHbIe YY ]|

1. YMmeHue omnpenenstb MOHATHS, CO3AaBaTh 00OOIIECHUs, YCTaHABIMBATh aHAJIO-
T'UH, KIaCCU(PUIIMPOBATh, CAMOCTOSITEILHO BHIOMPATh OCHOBAHUS U KPUTEPHUU JIJIsl KJlac-
cu(UKaIuy, yCTaHABIIUBATh MPUYMHHO-CJICACTBEHHBIC CBSA3U U JieJaTh BBIBOABL. O0yua-
FOIIIMUICS CMOYKET:

® [00UpaTh CJIOBAa, COMOAYMHEHHBIE KJIIOUEBOMY CJIOBY, OIPEICISIONINE €ro
MPU3HAKU U CBOMCTBA;

® BBICTPAMBATh JIOTHYECKYIO IEMOYKY, COCTOSIIYIO U3 KIIFOYEBOIO CJIOBA U COMO/I-

YUMHCHHLBIX €MY CJIOB,



® BBIJCISITH OOIIMIA MPU3HAK JIBYX WM HECKOJIBKUX MPEAMETOB WJIU SIBICHUU U
OOBSACHSTH UX CXOJICTBO;
® 00BEIUHATH MPEIMETHI W SBJICHHUS B TPYIIIBI MO OMPEICICHHBIM TPHU3HAKAM,
CpaBHMBATh, KJIACCU(PUIIMPOBATH U 000011aTh (haKThI U SBJICHHUS;
® CTPOUTH PACCY’XKJICHHE HAa OCHOBE CPAaBHEHUS MPEIMETOB U SIBICHUM, BBIICISSA
IIPU 3TOM OOIIIE TPU3HAKHY;
® y3JlaraTh MOJYYEHHYI0 MH(POPMAIIMIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelae-
MOU 3a/1a4H.
2. YMeHue co3aBath, MPUMEHSITh U MTPEoOpa30BbIBATh 3HAKU U CUMBOJIbI, MOJIEIH
U CXEMBI JIUIA pelieHusT YIeOHBIX U MO3HABATENbHBIX 3a1ad. O0yJaromuiics cMo-
KET:
e 0003HaYaTh CHMBOJIOM M 3HAKOM TIPEIMET U/HWIIN SBIICHUC;
® ONpENENATh JIOTHUYECKUE CBSI3U MEXAY MpeIMETaMU W/WUIU SIBICHUSIMHU, 0003Ha-
YaTh JIAaHHbBIE JIOTUYECKUE CBSA3U C MIOMOIIBIO 3HAKOB B CXEME;
® CTPOUTH MOJIEIL/CXEMY Ha OCHOBE YCJIOBUH 3a/1auu U/WIIK cioco0a ee pelieHus;
® TIEPEBOAUTH MHPOPMAIIUIO U3 TEKCTOBOTO B (DOPMATM30BAHHOE MPE/ICTABICHHUE;
3. CmbicnoBoe uyTeHue. O0yJaromunics CMOXKET:
® HaxOJIUTh B TEKCTE TpeOyemyro nHGOpMaIuio (B COOTBETCTBUH C LIETSIMU CBOEH
JeSITETbHOCTH);
® OpPUEHTHUPOBATHCS B COJACPKAHUM TEKCTA, MOHUMATh IEJIOCTHBIM CMBICI TEKCTA,
CTPYKTYPHUPOBATH TEKCT;
® YCTaHaBJIMBATh B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUIA, TPOIIECCOB.
4. Pa3BuTue MOTHUBAIIMU K OBJIAJICHUIO KYJIbTYpOH AaKTUBHOIO HCIOJIb30BAHUS
cJIoBapel u APyrux MOUCKOBBIX cucTeM. OOyJaromuiicss CMOXET:
®  OCYIIECTBIIATHh B3aUMOJICHCTBUE C DJIEKTPOHHBIMHU MOUCKOBBIMU CUCTEMAMH;
e  (opMupoBaTH MHOKECTBEHHYIO BHIOOPKY U3 MOMCKOBBIX UCTOYHUKOB IS 00BEK-
TUBU3AIIMU PE3YJIHLTATOB MTOUCKA.
KommyHnukatuBHbie YY |
1. YMeHue opraHu3oBBIBaTh Y4€OHOE COTPYIHHUYECTBO M COBMECTHYIO JEATEIIb-
HOCTh C YUYHMTEJIEM U CBEPCTHUKAMH; paboTaTh UHIUBHUAYAIHHO U B Tpynme. O0y-
YAFOIIHUICSA CMOXKET:
® KOPPEKTHO M apTyMEHTHPOBAHHO OTCTAMBATh CBOIO TOUKY 3PCHHUS;
® KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHMIO, C JOCTOMHCTBOM IpH3Ha-
BaTh OIIMOOYHOCTh CBOEr0 MHEHHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBAThH €r0;
® OpraHu30BbIBATH YU€OHOE B3aMMOJICHCTBHE B TPyMIE (OMPEACIATh OOIIHE TIeIIH,
pacnpenensTh poJiu, T0roBapUBATHCS APYT C IPYTOM U T. 11.).

2. YMeHHe OCO3HAHHO HCIOJIb30BAaTh PEUEBBIE CPEACTBA B COOTBETCTBHUM C 3ajayei
KOMMYHUKAITUHU IS BRIPQKEHUS CBOMX MBICICH M MOTPEOHOCTEH I TUTAHUPOBAHUS U
PETYISIUN CBOCH NESITEIbHOCTH; BJIaJICHNE YCTHON U MUChbMEHHOW PEeUbi0, MOHOJIOTHYE-
CKOM KOHTEKCTHOM peubto. O0yUaromMiics CMOXKET:



® NIPEJCTABISATh B YCTHOW MM MUCBMEHHOW (popMe pa3BEepHYTHIM IUIaH COOCTBEHHOU
NEATENIbHOCTH;

e coOiroAaTh HOPMBI MOIMYHON peyH, perjiaMeHT B MOHOJIOTe M JAMCKYCCHUU B COOT-
BETCTBUU C KOMMYHUKATUBHOM 33/1a4€;

® BBICKA3bIBaTh CYKJCHUE U 3alPAIIMBATh MHEHUE NTAPTHEPA B PaMKax JIHAJIOra;

® TIPUHUMATH PEIICHUE B XOJI€ JUAJIOTa U COTTIACOBBIBATH €TI0 C COOECETHUKOM;

® UCIIOJIb30BATh HATJIAJIHbIE MaTepUalibl, MOATOTOBICHHBIE/OTOOPAHHBIE MO PYKOBO/I-
CTBOM YYMTES.

3. ®opMHUpOBaHUE U Pa3BUTHUE KOMIIETEHTHOCTH B 00nactu ucnoiab3oBanus UKT.

OO0y4aronmncs CMOKET:

® [[eJICHANIPABJICHHO MCKaTh M UCIOJIb30BaTh MH(MOPMAIIMOHHBIE PECypChl, HEOO-
XOJIMMBIE JIJIs PEIICHUs YIEOHBIX U MPAaKTHUECKUX 3a1a4 ¢ nomoibto cpeacts UKT;

® JCIOJb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUM I PEHICHUs Y4eOHBIX 3a/ady, B
TOM 4YHCJIE: BBIYMCIICHUE, HAIMCAHUE TTHCEM, JTOKIAJI0B, pedepaToB, CO3/1aHUE MIPE3EHTa-
LM,

® JCIOJb30BaTh HHPOPMALHIO C YIETOM 3TUUECKUX HOPM.

MeranpeaMeTHbie pe3yJibTaThl OCBOEHHUSI OCHOBHOW 00pa3oBaTelIbHOM MpPO-
rpaMMbl OCHOBHOT'O OOLIIETO 00pa30BaHus JOJKHBI OTPaXKaTh:

1) yMeHre caMOCTOSITENIbHO ONPEACNIATh 1IeIM CBOEr0 00y4YeHHUsl, CTaBUTh U (Hop-
MYJIUPOBATH Ui ce0s1 HOBBIE 337aud B yueOe U MO3HABATEJIbHOMN JEATEIbHOCTH, Pa3BU-
BAThb MOTUBBI M UHTEPECHI CBOEH MMO3HABATEIBHOMN J€-TEJIIBHOCTH;

2) yMEHHE CaMOCTOSTENIbHO IUIAHUPOBATH MTyTH JOCTUKEHUS IIeJied, B TOM YHCIie
aNnbTepHATUBHBIE, OCO3HAHHO BBIOMpaTh HanOosee A(P(PEKTUBHBIE CIOCOOBI pELIECHUs
y4eOHBIX M MO3HABATEIbHBIX 33/1a4;

3) ymMeHuEe COOTHOCUTH CBOM JEHCTBUA C IUIAHUPYEMBIMU pe3yibTaTaMH, OCY-
LIECTBIIATh KOHTPOJIb CBOEM JEATEIBHOCTH B IIPOLIECCE NOCTWKEHUS pe3yJibTraTa, OoIpe-
JENSATh COCOOBI AEMCTBUN B paMKax MPEJIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEK-
THUPOBATH CBOU JCUCTBUS B COOTBETCTBUU C U3MEHSIOLICHUCS CUTYalLlUEN;

4) yMmeHuwe OILICHUBaTh MPABUIBHOCTh BBIMIOJHEHHUS Yy4deOHON 3amayu, coO-
CTBEHHBIE BO3MOXKHOCTH €€ PELICHUS;

5) BiazieHHEe OCHOBAMH CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHATHUSL PEUIEHU U OCy-
IIECTBJIEHUSI OCO3HAHHOTO BbIOOpA B Y4eOHOI U MMO3HABATEIbHOMN JEATEIbHOCTH;

6) yMEHHE OMpeeNsiTh MOHSITHS, CO3/aBaTh 0OOOIIEHNUS, YCTaHABIMBATH aHAJO-
I'MH, KIacCu(UIHUPOBATh, CAMOCTOATEIBHO BHIOUPATh OCHOBAHMS M KPUTE-PUU IS KJIac-
cu(uKalum, yCTaHaBIMBaTh MPUUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH JIOTHUECKOE pac-
CY)KJEHUE, YMO3AKIIOYEHUE (MHIYKTUBHOE, IEIyKTUBHOE U M0 aHAJIOTUHU) U JEJaTh BbI-
BOJIbI;

7) ymMeHHe co3aaBaTh, MPUMEHATh U MPeoOpa30BhIBaTh 3HAKU U CUMBOJIbI, MOJIEIH
Y CXEeMBbI JUIsl pelieHusl yueOHbIX U TO3HABATENbHBIX 3a/1a4;

8) CMBICTIOBOE UTEHUE;



9) yMmMeHHe OpraHuM30BbIBaTh y4e€OHOE COTPYAHUYECTBO M COBMECTHYIO JESTENb-
HOCTb C YYWTEJIEM U CBEPCTHUKaMH; pabOTaTh WHIAMBUAYAIbHO U B TPYIIE: HAXOIUTh
oOliee penieHre W paspematb KOHQIMKTH Ha OCHOBE COIIACOBAHMSI MO3MIIMKN U ydeTa
MHTEPECOB; (OPMYINPOBATh, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

10) yMeHHe O0CO3HAaHHO MCIOJIb30BaTh PEUEBbIE CPEICTBA B COOTBETCTBUHM C 3a/1a-
4yeil KOMMYHUKAIIUU JIJIs1 BBIPQXXEHHUSI CBOMX YYBCTB, MBICTICH U TOTPEOHOCTEH; TIIaHUPO-
BaHUS U PETYJSIIUU CBOEU NEATEIIBHOCTH; BJIaJICHUE YCTHOW M MHUCbMEHHOU pEYblo, MO-
HOJIOTUYECKON KOHTEKCTHOM PEYBIO;

11) ¢popmupoBanue u pa3BuUTHE KOMIETEHTHOCTH B 00JIACTU MCHOJB30BAHUS WH-
(hopMarMoOHHO-KOMMYHHUKAIIMOHHBIX TexHoyorwi (nanee MKT- koMmmereHnmm); pa3BuTHe
MOTHUBAIIMU K OBJIAJICHUIO KYJbTYpPOW AKTMBHOT'O MOJIb30BAHUS CIOBApsSMHU U JAPYTUMU
MTOMCKOBBIMU CUCTEMAMU;

(B pex. I[Ipukaza Munoopaayku Poccun ot 29.12.2014 N 1644)

12) dbopmupoBaHre U pa3BUTHE 3KOJOTHYECKOTO MBILUICHHS, YMEHHUE MPUMEHSTh
€ro B MO3HABATEJIbHONW, KOMMYHUKATUBHOM, COIIMAIILHON MpakTUKE U MpOodeccCHOHab-
HOM OpUEHTALINH.

N3ydyeHne MaTeMaTHKH B 6 KJlacce TaeT BO3MOKHOCTb 00y4aroUMCs JOCTUYb
CJIEIYIOLUX Pe3yJbTaTOB Pa3BUTHS B MPEAMETHOM HANPABJICHUMU:

— oOBIaJieHue 0a30BbIM NOHATUHWHBIM aNIapaToM MO OCHOBHBIM pa3feliaM COofepKa-
HUS, TIPEICTABICHHE 00 OCHOBHBIX U3y4aeMbIX MOHATHUIX (YUCIIO0, TEOMETPUYECKAS
¢durypa, ypaBHEHHUE, BEPOSITHOCTh) KaK BaKHEUIIUX MaTEMaTHUYECKUX MOJEISX,
MO3BOJISIOIIMX ONUCHIBATh U U3YYaTh PEATbHBIE MPOLECCHI U SIBICHMUS;

- yMeHue paboTaTh C MaTE€MaTHYECKHMM TEKCTOM (aHaJU3UpOBaTh, HU3BIIEKATh
HE00XO0AMMYI0 HH(QOpPMAIMIO), TPAMOTHO MNPUMEHSTh MAaTEMaTHYECKYI0 TEpPMHU-
HOJIOTHMIO M CHMBOJIMKY, UCIIOJI30BaTh Pa3JINYHBIE SI3bIKH MATEMATHKHY;

— yMEHHUE€ MNPUBOJUTH KiacCU(pUKAIMKM, JOTUYECKHEe OOOCHOBAHUS, J10KA3aTelb-
CTBAa MAaTEMAaTUYECKUX YTBEPKIICHHUII;

— pa3BUTHE MPEACTABICHUI O YHCIE M YHUCIOBBIX CHUCTEMax OT HaTypalbHbIX
0 JCUCTBUTENBHBIX YKCEN, OBJIAJCHUE HABBIKAMU YCTHBIX, MUCbMEHHBIX, WUH-
CTPYMEHTAJIbHBIX BHIYMCIICHHI;

- OBJIAQJICHUE CHMBOJIbHBIM SI3bIKAM aJreOpbl, MpUEeMaMH pEIIeHUs YpaBHEHUH,
anmnapaT ypaBHEHUH JJiA pelIeHUs 3a/1ay;

— OBJIAJICHME OCHOBHBIMU CIOCOOAMM TPEACTABICHUS W aHalIM3a CTaTUCTHUYe-
CKMX JIaHHBIX; HaJIM4YMe MPECTABJICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
peaJIbHOM MHPE U Pa3IUYHbIX CIIOCO0aX UX U3YUCHHs], O BEPOSTHOCTHBIX MOJECIISX;

- OBJAJICHHE T'E€OMETPUYECKUM S3bIKOM, YMEHHE HCIIONb30BaTh €ro Ijsi OIuca-
HUS TPEIMETOB OKPYXKAIOLIEro MUpa, Pa3BUTHE IPOCTPAHCTBEHHBIX IPEACTaB-
JIEHUH, NPUOOPETEHNE HABBIKOB FT€OMETPUUECKUX MTOCTPOEHU;

— yMEHHus U3MEPATh [JIMHBl OTPE3KOB, BEIMYHMHBI YIJIOB, HCIOJIb30BATh

bopMybl I8 HAXOXKACHHUS MEPUMETPOB, IJIOIIAJEH TeOMETPUUYECKUX (PUryp;

YMCHHUC IIPUMCHATHL U3YUYCHHBIC IMOHATHA, PC3YJIbTAThl, MCTOAbI JIs1 PCUICHUA 3a-



Aa4 IIPAKTHICCKOI'O XapaKTepa U 3aaa4 U3 CMCKHBIX JUCHUILIIMH C UCITOJIb30BAHU-
CM IIpH HCO6XOI[I/IMOCTI/I CIIpaBOYHBIX MATCPUAJIIOB, KAJIBKYJIATOPA, KOMIIBKOTCPA.

IIpenmeTHBbIe pe3yJbTATHI OCBOCHUS IPOTPAMMBI:
BbInyCKHHMK HAay4uuTcs B 6 Kiacce (s HMCIOJIb30BaHHSI B NMOBCEIHEBHOM

JKM3HM M o0ecmeYyeHUs] BO3MOKHOCTH YCHENIHOT0 MPOJ0JKeHHsI 00pa3oBaHMsl HA
0a30BOM ypPOBHE)

e OmnepupoBaTh Ha 6a30BOM YPOBHE (3/1€Ch U Jjajie€ — paclo3HaBaTh KOHKPETHHIE
MPUMEPHI OOIIMX MOHITUN MO XapaKTEPHBIM MPU3HAKAM, BBITIOJHSITH JEUCTBUS B COOT-
BETCTBUU C ONPENEIICHHUEM M MPOCTEUIIMMU CBOWCTBAMHU IMOHATHI, KOHKPETU3UPOBAThH
puMepaMu OOIIIE TIOHSTHS).

® TOHATUSMU: MHOYECTBO, DJIEMEHT MHOKECTBA, MOJAMHOXECTBO, IMPUHAIIICHK-
HOCTb;

® 33]]aBaTh MHO>KECTBA MEPEUYUCICHUEM UX 3JIEMEHTOB;

® HAaXOJUTh IMEpeceueHue, OObEIUHECHHUE, TTOJMHOXKECTBO B MPOCTEUIIINX CHUTYya-
LUSIX.

B noBceqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTHX MPEAMETOB:
® pacIo3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHMS.
Yuciaa

e OmnepupoBaTh Ha 0A30BOM YPOBHE MOHATUSIMU: PAIlUOHATILHOE YUCIIO;

® ICMOJI30BAaTh CBOMCTBA YKMCEN W MpPaBUia IEUCTBUN C pallMOHAIbHBIMU YHUCIa-
MU TIPU BBIIOJTHEHUH BBIYHCIICHU;

® ICIIOJIB30BaTh MPU3HAKH JEIMMOCTH Ha 2, 5, 3, 9, 10 npu BBIITOJITHEHUN BBIYUC-
JIEHUW U PELICHUH HECJIOKHBIX 3a]1a4;

® BBINOJHATH OKPYIJICHUE PAllMOHATIBHBIX YHUCENI B COOTBETCTBUU C MPABUJIaAMU;

® CpaBHUBATH PAIIMOHAJILHBIC YHCIIA.

B noBceqHeBHOI KM3HU M NIPH U3YyYE€HUH IPYTHX NPEAMETOB:

® OIICHUBATh PE3YJIbTATHI BHIYMCIICHUHN MIPU PEIICHUU TPAKTUUECKUX 3a]1ay;

® BBINOJHATH CPABHEHUE YHCEII B PEATIbHBIX CUTYalUsX;

® COCTAaBJISITH YUCJIOBBIE BBIPAKEHHS MPHU PEIICHUH MPAKTUYECKUX 3a7ad U 3a7a4
U3 IPYTUX YYEOHBIX MPEIMETOB.

CrarucTuka v Teopusi BepOATHOCTENH

o [IpencraBnsaTh JaHHBIE B BUjIE TaOJIUII, TUAarpaMM,

® yuTaTh MHGOPMAIIHIO, MPEICTABICHHYIO B BUJIC TAOJIUIIBI, TUATPAMMBI.
TexcToBbIe 3a124N

e PemaTh HECIOKHBIE CIOXKETHBIC 3a]]a4l pa3HbIX TUIIOB Ha BCe apudmeTnudeckue
JICHCTBUS,

® CTPOUTHh MOJIENb YCIOBHS 33JauM (B BUIE TAOIUIIbI, CXEMbI, pUCYHKA), B KOTO-
POl AaHbl 3HAYEHHUS JABYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMYHWH, C LIEJbIO TTOMCKA pelie-

HMS 3a]1a4M;



® OCYIIECTBIISATh CIMOCOO TMOWCKA PEIIeHUs 3aJadd, B KOTOPOM PaCCYXKICHHE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO WJIM OT TPEOOBAHUS K YCIOBHIO;

® COCTAaBJISTH IUJIAH PEIICHUS 3a/1a4H;

® BBIJICIISTH ATAIBI PEIICHUS 3a/1a4H;

® UHTEPHPETUPOBATH BHIYUCIUTENbHBIC PE3YIbTAThl B 3a/1a4€, UCCIEA0BATH MOJTY-
YEHHOE PEIICHUE 3a/1auu;

® peliath 337a4d Ha HAXOXKJEHUE YaCTH YUCIa U YMCIa 10 €ro YacTH;

® pelaTth 33/1a4d Pa3HbIX TUMOB (Ha pabOTy, HA MOKYIKH, HA JIBUXKEHUE), CBSA3bI-
BAIOIIUX TPU BEJIUYUHBI, BBIICIATH 3TH BEIUYMHBI U OTHOIICHUS MEXIY HUMU;

® HaxOJUTh MPOIEHT OT YKCIIA, YUCIIO MO MPOLEHTY OT HEr0, HAaXOJAUTh MPOIEHT-
HOE OTHOIIIEHHUE JIBYX YUCEJ, HAXOJIUTh MPOILEHTHOE CHIKCHUE WM MPOLIEHTHOE MOBHI-
[ICHUE BEJIMYUHBI;

® pelIaTh HECJIOKHBIE JIOTHYECKUE 3a]1aul METOJIOM PacCyKJICHUIA.
B noBceqHeBHOI KM3HU M NIPU U3YyYE€HUH IPYTHX MPEAMETOB:

® BBIJIBUTaTh TUIIOTE3bl O BO3MOKHBIX MPEICIbHBIX 3HAUCHUSX UCKOMBIX BEJIUUUH
B 3aj1a4e (J1eJ1aTh MPUKUIKY)
Harasignas reomerpust
I'eomeTpuueckue purypnl

B nmoBcegHeBHOI KU3HU M NPU U3YYEHUH IPYTHX NMPEAMETOB:

e peliaTh MPAKTUYECKHUE 3aJaud C MPUMEHEHHEM MPOCTEHIINX CBOWUCTB (UTyp,
M3YUYEHHBIX B 5 KJlacce.

B noBceaHeBHOM KU3HU M NIPU U3YYEHUH IPYrUX MPEAMETOB:

® BBIUHCIATh PACCTOSHHMS HA MECTHOCTH B CTAHAAPTHBIX CUTYyalUsX, IUIOLIAIN
PAMOYTOJIbHUKOB;

® BBINOJIHATH MPOCTEUIINE MOCTPOCHUSI U U3MEPEHUsT HA MECTHOCTH, HEOO0XOu-
MBIE B PEaJIbHON KU3HHU.
Hcropust MaTeMaTUKHU

® OIMCHIBATH OTACJIBbHBIE BBIJAIOIIMECS PE3YJIbTAThl, MOJYyUYCHHBIE B XOJAE Pa3BU-
THSI MATEMATUKH KaK HAyKHU;

® 3HATh MPUMEPHl MAaTEMATHYECKUX OTKPBITUM M HUX aBTOPOB, B CBSI3H C OTEUE-
CTBEHHOW W BCEMUPHOM UCTOPHUEM.

BbllyCKHHMK IOJYYUT BO3MOKHOCTh HAYYHUTHCS B 6 Ki1acce (11 o0ecnevyeHusi BO3-

MO’KHOCTH YCIICIIIHOTO NMPOAOJIKEeHUsI 00pa3oBaHusi Ha 0230BOM U yri1y0J1¢HHOM
YPOBHSX)
DJIeMEeHTbI TEOPUH MHOKECTB U MATEMaTHYeCKOM JIOTHKH
e OnepupoBathb( 37€Ch U Jaliee — 3HATH ONPEEICHUE OHATHUS, YMETh MOSICHATh
€ro CMBICJI, YMETh HCIOJIb30BaTh MOHITHE U €r0 CBOMCTBA MPU MPOBEIEHUHN PACCyK/e-

HHﬁ, A0Ka3aTCJIbCTB, PCIICHNHA 321,[[3‘-1) MMOHATHAMMA: MHOXKCCTBO, XapaKTCPUCTUKH MHO-



KECTBA, DJIEMEHT MHOYXECTBA, ITyCTOE, KOHEUHOE U OECKOHEYHOE MHOXKECTBO, ITOAMHO-
YKECTBO, IPUHAIICIKHOCTD,
® ONpEACNISITh MPUHAIECKHOCTD JIEMEHTAa MHOXKECTBY, 00bEIMHEHUIO U TIepece-
YEHUI0 MHOXKECTB; 3a/1aBaTh MHOKECTBO C MOMOIIBIO MEPEYUCICHUS 3JIEMEHTOB, CJIO-
BECHOT'O ONMCAHUSA.
B nmoBcexHeBHOM KM3HU U NIPU U3YYECHUHU APYITUX NPeIMETOB:
® PACIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS,
® CTPOHUTH LIETOYKH YMO3AKIHOYEHUN HA OCHOBE UCIOJIb30BAHUS IIPABUJI JIOTHUKH.
Yucaa
e OnepupoBaTh NOHATUAMU: HATYPAIHLHOE YUCII0, MHOKECTBO HATYpPAJIbHBIX Y-
ceJl, LeJIoe YKMCIIO, MHOYKECTBO IIEJIBbIX YHCEN, 0OBIKHOBEHHAS JIPpOOb, eCATUYHAs JPOOb,
CMEIIaHHOE YMCJI0, PAHOHAIBHOE YHCJI0, MHOYKECTBO PALMOHAIIBHBIX YUCEII, TEOMETPH-
YeCKask MHTEPIPETAUNS HATyPaJIbHbIX, LEbIX, PALIMOHAIIBHBIX;
® CHOJIb30BATh MPU3HAKK AETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmbr u
MIPOU3BEACHHUS YHCEI NMPU BBITIOJHCHUH BBIYMCICHUM M PEIICHUH 3a7a4, 00OCHOBHIBATH
MPU3HAKHU JICTTUMOCTH;
®  BBINOJIHATH OKPYIJICHUE PALMOHAIBHBIX YUCEN C 38JITAHHOW TOYHOCTHIO;
e Haxoauth HOJl u HOK uuncen u ucnonap30BaTh UX IIPU PEIICHUM 33]13;.
® OIEPHUPOBATH MOHATHEM MOAYJIb YUCJIA, TEOMETPUUYECKAss MHTEPIPETALHSI MO-
JUyJIsl YUCJIA.
B noBcegHeBHOM KU3HU U NIPU U3YYEHHUH JAPYTUX NPeIMETOB:
® BBINOJIHATH CPABHEHUE PE3YJIbTATOB BHIUMCICHUMN MPU PEIICHUH TPAKTUYECKUX
3a/1a4, B TOM YHCJIC IPUOIMKECHHBIX BRIUUCIICHU;
® COCTaBJIATh YMCJIOBBIC BBIPAXKEHUSA M OLICHMBATh MX 3HAYCHHS MPU PEUICHUU
MPaKTUYECKUX 3a/1a4 1 3a7a4 U3 JPYTUX YU4eOHBIX MPEIMETOB.
YpaBHeHMs U HEPABEHCTBA
e OmnepupoBaTh MOHATHSMH: PABEHCTBO, YMCJIOBOE PAaBEHCTBO, YpaBHEHHE, KO-
PEHb YPABHEHUS, PEIICHUE YPAaBHEHUSI, YUCIOBOE HEPABEHCTRBO.
CraTucruka v Teopusi BepoOsiTHOCTE
®  u3BJIEKaTh, UHGOPMAIUIO, PEJICTABICHHYIO B Ta0JMIIAX, HA JUArpaMMax;
®  COCTaBJIATH TAOJUIIBI, CTPOUTH AUArPaMMbl HA OCHOBE TaHHBIX.
B moBcexHeBHOM KM3HU U NIPU U3YYEHUH APYITUX NPeIMETOB:
® U3BJIEKATh, UHTEPIPETUPOBATH U MPEOOPa30BBIBATh MH(OPMAIIHIO, MPEACTaB-
JICHHYIO B TAaOJIMIIAX W HA JAMarpaMMmax, OTPaKaroIlyl0 CBOMCTBA M XapaKTEPUCTUKH pe-
AJIbHBIX MPOLIECCOB U ABJICHUI.
TexkcToBbBIE 3a1a9H
e Pemarh npocThie U CIOXKHBIEC 331a4M PA3HBIX THUIIOB, a TAKXKE 3a7a4d IOBbI-
LIEHHOU TPYIHOCTH;
® HCIIOJIb30BaTh PA3HBIE KPATKHUE 3AMMCH KAK MOJICJIM TEKCTOB CIIOKHBIX 3aJa4
JUIS1 IOCTPOSHUS TIOUCKOBOM CXEMBI U PEUICHUS 3a]aY;



® 3HaThb U NPUMEHATH 00a croco0a moucka pemieHus 3agad (0T TpeOOBaHUS K
YCJIOBHIO U OT YCJIOBUS K TPEOOBAHUIO);

® MOJEIMPOBATh PACCYXKIACHHS NMPU MOUCKE PEHICHUS 337au C MOMOIIbI0 rpad-
CXEMBI;

e BBIIEIATH 3TANbl PEUICHUS 3aJ]a4H U COAEPKaHNE KaKIOTO 3Tara;

® UHTEPIPETUPOBATh BBIYUCIHUTEIbHBIE PE3YJIbTAThl B 3a7a4e, UCCIEI0BATh I10-
Jy4EHHOE PELICHUE 3a/1a4u;

® aHAIM3UPOBATh BCEBO3MOXHBIE CHUTyallMd B3aMMHOIO PACIIONOXKEHUS IBYX
00BEKTOB U U3MEHEHUE UX XapPAKTEPUCTHK MPU COBMECTHOM JIBUKEHUU (CKOPOCTb, Bpe-
Ms1, PACCTOSIHUE) MPY PEIICHUH 337a4 Ha IBM)KEHHUE IBYX OOBEKTOB KaK B OJIHOM, TaK U B
IPOTUBOMOJIOKHBIX HAIPABICHUSAX;

® JCCIIEIOBAaTh BCEBO3MOXKHBIE CUTYALMH MPU PEIICHUH 3a/1a4 Ha JABMKEHUE 10
peKe, paccMaTpHUBaTh Pa3HbIE CHCTEMbI OTCUETA;

e pemiath pa3HOOOpa3HbIE 337aUl «HA YaCTH»,

e pemath U 00OCHOBBIBATH CBOE pEUIEHUE 3aJay (BBIIEIATh MATEMATHYECKYIO
OCHOBY) Ha HaXOXJEHHE YaCTH YHUCJIa M YHUCIIa 110 €r0 4acTH Ha OCHOBE KOHKPETHOTO
CMBICIIa Jpo0Ou;

® 0CO3HaBaTh U OOBSCHATH WACHTUYHOCTD 33]a4 PA3HbIX TUIIOB, CBS3BIBAIOIINX
TPU BEJIUYMHBI (HAa pa0doOTy, HA MOKYIKH, HA JBUKEHHE); BBIIEIATh 3TH BEJIUUMUHBI U OT-
HOIIICHHS MEXAY HUMH, IPUMEHSTh UX MPHU PEIICHUH 3a]1a4, KOHCTPYHPOBATh COOCTBEH-
HBIE 337]a41 YKa3aHHBIX TUIIOB.

B noBceqHeBHOM KNU3HH M NIPH U3YyYE€HHHU APYTHX MPeMETOB:

® BBIICIATH IIPU PELICHUM 33]a4 XapaKTEPUCTUKH PacCMaTpPUBAEMOM B 3ajaye
CUTyalliu, OTJIMYHBIE OT peajbHbIX (T€, OT KOTOPHIX aOCTparupoBaIMCh), KOHCTPYUPO-
BaTh HOBBIE CUTYyallUU C YYETOM 3TUX XapPAKTEPUCTHUK, B YACTHOCTH, ITPU PELICHUH 3a7a4
Ha KOHUEHTpPAIUH, YYUThIBaTh INIOTHOCTH BEILIECTBA;

e pemarb U KOHCTPYUPOBATh 33JJa4l HA OCHOBE PACCMOTPEHUS PEAIbHBIX CUTYa-
L1, B KOTOPBIX HE TPEOYETCS TOUHBINA BEIYMCIUTEIbHBIN pe3ysIbTaT;

e pemaTh 337a4M Ha JBUKEHUE [0 PEKE, pacCMaTpyBasi pa3HbIE CUCTEMBI OTCYE-
Ta.

Harasinnas reomerpust
I'eomerpuueckue Gpurypsol

e ll3BnekaTh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATH UHPOPMALIUIO O TEOMET-
pudeckux Gurypax, NpeiCcTaBICHHYIO Ha YepTexKax;

e U300paxkaTh M3yyaeMble QUTYPHl OT PYKH U C MTOMOIIBIO KOMIIBIOTEPHBIX HH-
CTPYMEHTOB.

N3mepeHusi M BbIYUCIEHUSA
® BBINOJHATh U3MEPEHUE JUIMH, PACCTOSHUN, BEJIUYHMH YIJIOB, C ITOMOIIBIO HH-

CTPYMCHTOB JJIA I/ISMepeHI/Iﬁ IJIMH U YTJIOB,



®  BBIYHUCIIATH IJIOLIAAN MPSIMOYTOJIBHUKOB, KBaIPATOB, 00BEMBI MPSIMOYTOJIBHBIX
napasuieJenune10B, KyOoB.
B noBceqHeBHOM KNU3HH M NIPH U3YYE€HHHU APYTHX NPeIMETOB:

o BBIYUCIISITh PACCTOSIHUSA HA MECTHOCTHM B CTAHJAPTHBIX CUTYalHUsX, IUIOLIAIH
Y4aCTKOB MPSIMOYTOJIbHOM (OpMBI, 00BEMBI KOMHAT;
o BBITIOJIHATh MPOCTEHIIINE MOCTPOEHUSI HA MECTHOCTH, HEOOXOJIMMBIE B peabHOU
KU3HU;
. OLICHHBATh Pa3MepPbl PEATbHBIX 00BEKTOB OKPYKAIOIIET0 MHUPA.

HUcropust MaTeMaTUKH
o XapakTepu30oBaTh BKJIaJ BbIIAIOIINXCS MATEMATUKOB B Pa3BUTHE MATEMATH-
KU U UHBIX Hay4YHBIX 001acTei.

IIpeameTHbIe pe3yJIbTATHI H3YUCHUS JOJKHBI OTPaXKaTh:

1) bopmupoBaHue npeaCcTaBICHUNA O MAaTEMAaTHKE KaK O METOJIe MO3HAHUS JEUCTBU-
TEJbHOCTH, MO3BOJISIIOIIEM OINKCHIBATh U U3Y4YaTh peajibHbIC MPOIECCHI U SIBIIEHUS: OCO-
3HaHUE POJIM MAaTEMAaTUKU B pa3BuTuU Poccuu u Mupa;BO3MOKHOCTb MPUBECTH TPUMEPHI
13 OTEYECTBEHHON U BCEMUPHON UCTOPUHM MAaTEMATUUECKUX OTKPBITHI U UX aBTOPOB;

2) pa3BUTHE YMEHU paboTaTh C y4eOHBIM MaTEMATUYECKUM TEKCTOM, TOYHO U I'pa-
MOTHO BBIPQ)KAaTh CBOW MBICIIU C IPUMEHEHUEM MATEMAaTUYECKOW TEPMHUHOJIOTUU U CHM-
BOJIMKH, MPOBOJUTH KJIACCU(UKAIIUM, JIOTUYECKHE OOOCHOBAHMS: PEIICHUE CHOMKETHBIX
3aJlay pa3HbIX TUIIOB Ha BCe apuMeTHUecKue ACHCTBUS; MPUMEHEHHE CII0co0a Mmoucka
pelieHus 3aa4u, B KOTOPOM PaCCyX IEHUE CTPOUTCS OT YCIIOBUS K TPEOOBAHUIO WU OT
TpeOOBaHMS K YCJIOBHIO; COCTaBJICHUE IUIAHA PEIICHUs 3a/1aud, BBIJCICHUE JTAIlOB €e
pelieHusi, UHTEepIpETalnsl BIUUCIUTEIBHBIX PE3yJIbTaTOB B 3ajayde, UCCIETOBAHUE TO-
Jy4EHHOTO PEUICHUs 3aJauyd; HaXOXKJICHHE MPOILIEHTa OT Yucja, Yucia MO MPOLEHTY OT
HEro, HAaXOXKJICHHUS MPOIEHTHOIO OTHOIICHMS JBYX YHCEJ, HAXOXKIACHUS MPOLIEHTHOTO
CHIKEHHS WM MPOLEHTHOTO MOBBIIICHUS! BEIMUUHBL, PELICHUE JIOTUYECKUX 3a/1a4;

3) pa3BuUTHE NMPEJICTABICHUN O YKCIIC; OBIAJEHUE HABBIKAMU YCTHBIX, MUCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIUYMCIICHUM: ONIEPUPOBAHUE MOHSITUSMU: ONIEPUPOBAHUE TOHSITHS-
MU: HAaTypaJIbHOE YHCJIO, IEJI0€ YUCIIO0, OOBIKHOBEHHAs IPO0Ob, MEecATHYHAs po0Ob, CMe-
[IAHHOE YHUCJI0, PAllMOHAJIBHOE YHWCIIO0, UPPAIMOHAIIBHOE YMCIIO; MCMIOJb30BAHUE CBOM-
CTBa YMCEJ U 3aKOHOB apu(METUUECKHUX OTEepaIiii ¢ YuCIaMu MPU BBHIMOTHEHUH BBIYHC-
JICHUH; UCIOJb30BAHME MPU3HAKOB JIEIMMOCTU Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUU BbI-
YUCJICHUW W PEIICHUM 3a]1a4; BHITIOJHEHUE OKPYTJICHUS YHCE]l B COOTBETCTBUU C MPABHU-
JIaMU; CpaBHEHUE YHCETT;

4) oBnaJcHUE CHUMBOJIbHBIM SI3BIKOM ajreOphbl, NMPHEMaMHU BBIMOJTHEHUS TOXKIE-
CTBEHHBIX MPE0oOpa30BaHUM BBIPAKECHUM, PEIICHUs YPaBHEHUM; YMEHUS MOJEIUPOBATH
peanbHBIC CUTYaIlMU Ha S3BIKE anreOpbhl, UCCIENOBATh TOCTPOSCHHBIE MOJIEIN C MUCIOJIb-
30BaHUEM arlmapara ajareOpbl, HHTEPIPETUPOBATh MOTYUYEHHBIA PE3YyJIbTaT: BHIMOJHECHHUE
HECJIOKHBIX TPeoOpa30BaHU /I BBHIYHMCICHUS 3HAYEHUW YHMCIOBBIX BBIPAKEHUI; pac-

KpbIBAaTh CKOOKH, TPUBOAUTH MOJOOHBIE CIaraeMbl€;



5) pa3BuTHE IPOCTPAHCTBEHHBIX MPEICTABICHUM, N300pa3UTENbHBIX YMEHUI, HABbI-
KOB T€OMETPUYECKUX MOCTPOCHHI: OIPEIECICHHUE MOJIOKEHUS TOYKH IO €€ KOOpJNHA-
TaM, KOOPJIMHATHI TOYKH MO €€ MOJIOKEHUIO Ha IJIOCKOCTH; ONEPUPOBAHUE MOHATUSIMU:
durypa, Touka, OTpe30K, MpsiMas, JIyd, JIoMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK U
YETBIPEXYTOJBHUK, MPSAMOYTOJbHUK M KBAApaT, OKPY>KHOCTb U KPYT, MPSMOYTOJbHBIN
napajuieNienunen, Kyo, map; n3o0paxkeHne uzydaeMbiX (GUTyp OT PyKH U C TOMOIIBIO
JMHEWKU Y LUPKYJIS; BBIIIOJIHEHNE U3MEPEHUS JIJINH, PACCTOSIHUM, BEJTUYUH YTJIOB C MO-
MOIIbIO HHCTPYMEHTOB JIJIs1 U3BMEPEHUI JJIVH U YTJIOB;

6) dbopmupoBaHre ymeHUM dopManu3alil U CTPYKTYpUpOBaHUS HHGOpMAIUH,
YMEHHsI BHIOMpATh CIIOCOO MPEACTaBICHUS JaHHBIX B COOTBETCTBUU C MOCTaBJICHHON 3a-
nadeu - Tabnauiel, uarpammbl. OniepupoBaHUe MOHATUSAMU: PUTYypa, YroJl, MHOTOYTOJIb-
HUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPSIMOYTOJIBHUK U KBaJIpaT, OKPYKHOCTb M KPYT,
NPsIMOYTOJIbHBIN Mapajuiesienumes, Ky0, map; n3o0paxeHue u3ydyaeMbix QUryp oT pyku
U C MOMOILBIO JIMHENKN U LUPKYJIS; BBITOJHEHUE U3MEPEHUs JUIMH, paCCTOSHUM, BEIU-
YUH YIJIOB C IOMOIIBI0 HHCTPYMEHTOB JUIsl U3MEPEHUM JJIVH U YTJIOB;

7) hbopMupoBaHHE CUCTEMATHUYECKUX 3HAHUHM O IJIOCKUX (PUTYypax U UX CBOMCTBAX,
IIPEACTABICHUN O MPOCTEHIINX IPOCTPAHCTBEHHBIX TEJaX; pa3BUTUE YMEHHUI MOJIEIUPO-
BAaHMSI PEAbHBIX CUTyal[Ui HA SI3bIKE TEOMETPUHU, PEIICHUS T€OMETPUUECKUX U MPAKTH-
YEeCKUX 3aJ]la4; ONepHpoBaHHE Ha 0a30BOM YPOBHE MOHITHSIMH: PAaBEHCTBO (QUIyp, Ma-
PaUIETBbHOCTD U MEPIEHIUKYISIPHOCTD MPSMBIX;

8) oBIageHUE NPOCTEUIMMHU CrOCOOaAMHU NPEICTaBICHUS M aHalW3a CTaTUCTUYe-
CKHUX JIaHHBIX; PA3BUTHE YMEHUW U3BJIEKaTh MH(POPMALIMIO, MPEACTABICHHYIO B Ta0JIH-
11ax, Ha uarpaMmax: perieHrue npocTeHImx KOMOMHATOPHBIX 3a/1a4;

9) pa3BuTHE yMEHUN NPUMEHATh M3YYECHHBIC MOHATHUS, PE3YyJbTaThl, METOIbI IS
peleHus 3a1a4 TpakTUYECKOTO XapakTepa U 3a7ad U3 CMEXHBIX JUCHUIUIMH C UCIOJIb-
30BAHHEM IPU HEOOXOJIMMOCTH CIPABOYHBIX MAaTEPHAIIOB, KOMIIBIOTEPA, PACIIO3HABAHUE
BEPHBIX M HEBEPHBIX BBICKA3bIBAHUI; OLICHUBAHHUE PE3YyJbTATOB BHIYMCICHUN MPH pelle-
HUU MPAKTUYECKUX 3a]1a4; BHIIIOJIHEHHE CPABHEHUS YMCE B PEAbHBIX CUTYyalUsX; UC-
M0JIb30BaHUE YUCIIOBBIX BBIPAKEHUU MPH PEIICHUH MPAKTUYECKUX 3a/1a4 U 3a7a4 U3 JIpy-
IMX Y4eOHBIX MPEIMETOB; PEUICHUE MPAKTUYECKUX 3a/1ad ¢ MPUMEHEHUEM MPOCTEUIINX
CBOMCTB (uryp.

Conep:xanue y4eOHOro nmpeamera
HarypaabHbie yncaa

CBoiicTBa M NIPU3HAKHU AeJIMMOCTH

CBOIICTBO JEIMMOCTH CYMMBI (pa3HOCTH) Ha uuciio. [Ipu3Haku nenumoctu Ha 2, 3,
5, 9, 10. Ilpusnaxu oenumocmu na 4, 6, 8, 11. /loxazamenbcmeo npuzHakos 0eaumocmu.
Pemenne mpakTuyecKkux 3aad ¢ MPUMEHEHUEM MPU3HAKOB JICITUMOCTH.

Pa3jiokeHue 4yncjia Ha MPOCTbie MHOKUTEH

[IpocThie U cocTaBHBIE YUCIA, peuiemo Ipamocgena.



Pa3oxeHnue HaTypalbHOIO YMCiIa HA MHOXKUTENH, Pa3JI0)KEHHE Ha MPOCThIE MHO-
xutenu. Konuvecmeo Oenumenei yucna, aneopumm pasiodiceHus 4YUcid Ha Npocmole
MHOJNCUMeNU, OCHOBHAs MeopeMa apuhmemuxuy.

AnredOpanveckue BbIPAKEHUS

Hcnonp3oBanue OykB JJIsi 0003HAUEHUSI YHCEN, BBIYMCICHUE 3HAUCHUS alreOpau-
YECKOTO BBIPAXKEHUS, MPUMCHCHHE aNreOpandecKuX BBIPAKCHUM I 3allUCH CBOMCTB
apu(pMETUYECKUX ICUCTBUH, MpeoOpa3oBaHue AreOpanyecKuX BhIPAKEHUM.

JleJMTe/IM U KPpaTHbIE

Jlenutenb M ero CBOMCTBA, OOIIMI JENHUTENb ABYX M 0oJiee uncel, HauOOJIbIIHMA
001U NenuTelNb, B3AMMHO MPOCTHIE YUCIIA, HAXO0XK/IEHHE HAauOOJIbIIEro 001Iero aeauTe-
ns1. KpatHoe u ero cBoiicTBa, o01iee kpaTHOE JABYX U OoJiee unces, HauMEHbIIee o0IIee
KpaTHOE, CIIOCOObI HAXOXKJECHUSI HAMMEHBIIIET0 00IIEero KPaTHOTO.

PauuonasnbHbie YucIa

ITos0:kMTENBHBIE H OTPUIATEIbHbIE YHCJIA

N300pakeHne yucen Ha 4UCIOBOM (KOopAauHATHOM) npsiMoii. CpaBHEHHE YHCEN.
Monynb yncia, reoMeTpuuecKas UHTepIpeTanuss MOy ynucia. [[efcTBUs ¢ MONoXKu-
TEJIbHBIMHA W OTPULIATEIbHBIMU YKCIIaMHi. MHOKECTBO LIEJIBIX YHCEL.

IlonsiTHEe 0 PaNMOHAJBLHOM 4ucJe. [lepsuunoe npedcmasnenue 0 MHO*CECMBEe
PAyUOHANbHBIX Yucen. JJeUCTBUS C palluOHATBHBIMH YHCIaMHU.

DJIeMeHThI aaredpbl

Brruncrnenne 3HaueHus anreOpanyeckoro BhIpaXKEHUs, peodpazoBanue aiaredpa-
MYECKUX BbIpakeHui. IIpocrelimme npeoOpa3zoBaHus BbBIPAXKEHHI: pacKpbITUE CKOOOK,
MpUBEJEHUE NMOJ00HBIX ciaraeMbix. JInHeliHble ypaBHeHUs. DOpMyIIbl IUIOMIAIN KpyTra U

JUTMHBI OKPYKHOCTH.

J{poou
OcHoBHoOe cBocTBO podu. Cokpaienue apoodeit. [Ipuseaenue npodeii k oOieMy

3HameHaTeno. [loHsTHe O HaMMeHbllleM OOIlEeM 3HaMEHAaTele HECKOJbKHX JpoOei.
CpaBHeHue OOBIKHOBEHHBIX JpoOeil. CriokeHrne U BhIUUTAHUE OOBIKHOBEHHBIX JIPOOCH.
YMHOXEHHE W JICIeHHNE OOBIKHOBEHHBIX JNpoOei. ApudmeTnyeckue ACHCTBHS CO CMe-
HIaHHBIMH JIpoOAMU. ApudmMeTruecKue NelcTBus ¢ 1poOHbIMU urciiaMmu. CrnocoObl pa-
[MOHAIM3AallM1 BBIYMCIICHUA U UX MIPUMEHEHUE MPU BBINOJHEHUH JIeUCTBUNA. OCHOBHBIE

3a/1a4M Ha Apoowu.

OTHOLICHUS U IPONMOPLMHA



Macmtab Ha mane u kapte. [Ipomopruu. CBoiicTBa NMpomnopuui, MPUMEHEHUE
OpONOpPLUUI M OTHOLIEHUH NpH peuieHuM 3anad. [Ipsmas mponopLuoHalbHAs 3aBUCH-
MOCTh U OOpaTHasi MPOMOPIMOHATIbHAS 3aBUCUMOCTh. BhIpa’keHuEe OTHOIIEHHS B MPO-
LICHTAaX.

TexcToBBbIE 32724

Pemenne TeKCTOBBIX 3a7au apupMeTHIeckiuM crocobom. Mcronp3oBanue Tadbuil,
CXEM, UYepTEekKEeU, APYrUX CPEJCTB MPEACTABICHUS JIAaHHBIX MPU PEUICHUU 3a1auu. Pere-
HUE€ HECIIOKHBIX 33]a4 Ha JBWKEHUE, HAa padoTy, HA JOJM, HA MOKYNKy. lIpumeHenue
npobOelt mpu perieHuu 3a1a4. Penienre 3a1au Ha cOBMeCTHY10 paboTy. Pemienue 3aiay Ha
HaXO0KJICHUE YaCTHU YUCJIa U YUCIIa MO €ro yacTu. PemeHne 3a1a4 Ha MPOLIEHTHI U JOJIH.
[IprMeHeHnEe NPONOPLMI IPU PEIICHUH 3a/1ad. PenieHrne HeCIOKHBIX JIOTHYECKUX 3a]ad.
Komb6unaropusie 3agaun. Pemenue nornueckux 3ajaad ¢ HoMoIbio rpagos, Tadbmui. Oc-
HOBHBIE€ METO/IbI PEIICHUS TEKCTOBBIX 3a/1a4u: apuPpMeTUIeCKuil, mepedop BapuaHTOB.

Harasinnas reomerpusi

durypsl B okpyxaroiieM mMupe. Harnsguesie npeacraBieHus o ¢purypax Ha 1ioc-

KOCTH: MHOT'OYTOJIbHUK, OKPYKHOCTb, Kpyr. B3aMMHOEe pacroioXeHue IBYX MPSIMBIX,
IBYX OKPYKHOCTEW, NMPSAMOU M OKPYKHOCTH. HarmsaHele mpencraBiaeHus O IMPOCTPAH-
CTBEHHBIX (urypax: map, chepa, KoHyc, UUIUHAp. M300paxeHne npocTpaHCTBEHHBIX
¢uryp. Kpyrnsle tena. Ilpumepsl pa3BepTok HMIMHApa U KoHyca. [IpuMepsl ceueHui.
[lonsitue o paBeHctBe uryp. LlenTpanbHas, oceBas U 3epKajibHasi cuMMmeTpuu. M300pa-
KEHHE CUMMETPUYHBIX (Quryp. PermieHune nmpakTHdecKuX 3ajad ¢ INPUMEHEHUEM Mpo-
CTEUIIINX CBOMCTB (UTYP.

KoopauHaThl Ha IIOCKOCTH

[TocTpoeHue neprneHauKyssapa K IpsSIMOM U MapajuleibHbIX MPSAMBIX C IMOMOLIBIO
YEPTEKHOIO TPEYroJIbHUKA U JIMHEUKU. [IpsiMOyTOJIbHAs cucTeMa KOOpAUHAT Ha TIOCKO-
cTH, abciucca u opanHaTa Touku. [Ipumepsl rpadukoB, nuarpamm.

HUcTropust MaTeMaTUKH

Poxnenne u passutue apudmeruku HatypanbHbix uncen. HOK, HO/l, npocTsie

gyucia. Pemero Dparochena. IlosiBiaeHue Hyss M OTPUIIATENBHBIX YUCEN B MaTEMaTHKE

npesHocth. Poib J[Inodanra. [Touemy (—1)(—1) =+1?



HN3ydenne MaTeMATHKM B 7 KJjacce HANPABJEHO HA JOCTHKEHHE CIEeIVIONINX eI H 3a1a4:

HEJIH U3YYEHUA ITIPEJIMETA «MATEMATHKA»:

O6ecneunTh MPOYHOE W CO3HATEIHLHOE OBJIAJICHUE CHUCTEMOW MaTeMaTHYECKUX 3HAHWM U YMEHUH, He-
00XOJUMBIX JJIsl IPUMEHEHUS B IPAKTUUYECKOM 1eATEIbHOCTH, U3YYSHHS] CMEKHBIX JUCLUIUINH,
q)OpMI/IpOBaTB Ka4dyeCTBa JIMYHOCTH, H€O6XOI[I/IMBI€ YCJIOBCKY IJIA HOJIHOLIGHHOfI JKM3HU B COBpPECMCHHOM
O6H.[CCTB€I SICHOCTb U TOYHOCTH MbICIIU, KPUTUIHOCTH MBINUICHUA, UHTYUL M, JIOTUYCCKOC MBIIIJICHUC,
AJIEMEHTHI AJITOPUTMHUUYECKOM KYJIbTYphI, IPOCTPAHCTBEHHBIX MPEACTABICHUHN, CIIOCOOHOCTh K MPE010-
JICHUIO TPYAHOCTEHH;

BocnouteiBaTh KYJbTYPY JUYHOCTHU, OTHOLNICHUSA K MATCMATHKC KaK 4YaCTH O6H.[€‘-I€JIOBC'—I€CKOI>1 KYJbTY-

PBl, TOHMMAaHNE 3HAYMMOCTH MaTEMAaTUKH JUIsl HAYYHO — TEXHHUUYECKOTO MpoLiecca.
3AJAYHU H3YHEHHUA IIPE/IMETA « 'EOMETPHA »:

W3yuuth pa3nuuHble reoMeTpuyecKue GUrypbl, pa3iudyHble BUIbI TPEYrOJbHUKOB, COOTHOIIE-
HUW MEXJYy CTOPOHAMH U YIJIaMU B TPEYTOJIBHUKE, IPU3HAKNA PABEHCTBA TPEYTOJIBHUKOB JUIS PELICHUS
IIPAKTUYECKUX 3a]ad, NapauieibHble U NEPICHANKYISIPHBIE NIPSMBIC, IPU3HAKY apaJUIEIbHOCTH IIps-
MBIX, CBOMCTB YTJIOB, 10KA3aTeJIbCTBA PA3IUYHbBIX TEOPEM JJIS PAa3BUTHA JIOTHYECKOTIO MBIIIICHUS y4da-
LIUXCS;

@opMHpOBATh YCTOMYMBBIM MHTEPEC YHAUIUXCS K IPEIMETY, KAUeCTBA MBIIIJIEHUS,  XapakTep-

Hble Ul MaTeMaTU4eCKOM JesTeIbHOCTH M HEOOXOIUMBIX YEIOBEKY sl IHOJHOLEHHOIo (yHK-
LIUOHUPOBAHM B OOLIECTBE;

Pa3BuBaTh MaTeMaTHyeCKUE U TBOPYECKUE CIOCOOHOCTH, JIOTUYECKOE MBIIIJICHUE U pEUYEBbIE
YMEHMsI; [PAKTUYECKHE HaBBIKM BBIUMCICHUN, YyHHUBepcaibHble yueOHble aedictBusa, WKT-
KOMIIETEHTHOCTb, YMEHHE PaboTaTh C TEKCTOM;

JIMYHOCTBIE, MEeTANIPEIMETHBIE H NIPEIMETHBIE PE3YJIbTATHI OCBOCHHS COIEPKAHMA Kypca o reo-

MeTpuu 7 KJjacca.

Jluunocmmubnie pe3yibmamol

FOTOBHOCTh M CITOCOOHOCTh 06yqa10m1/1xc;1 K CaMOpa3BUTHUIO U caM006pa30BaHmo Ha OCHOBC MOTHUBA-

MU K OOYYCHHIO U TTO3HAHUIO;

CdhopMUpPOBAHHOCTh KOMMYHUKATUBHON KOMITETEHTHOCTH B OOIIIEHUH U COTPYIHUYECTBE CO CBEPCTHH-
KaMM, CTaplIMMHU U MIIAJIIMMH B 00pa30oBaTeIbHOM, Y4eOHO-UCCIIe10BaTENbCKOM, TBOPUECKON U Jpy-

T'uXx BUAaX JACATCIIBHOCTH,

YMeHue SACHO, TOYHO, 'PAMOTHO H3JIaraTb CBOU MBICJIU B YCTHOﬁ Y IHCbMEHHOM peuu, MIOHNMAaTh CMBICIT

ITOCTaBJIEHHOM 3aJ]a4uM, BBICTPAUBATh apPTYMEHTALIUIO, IPUBOINUTE ITPUMEPBI U KOHTPIIPUMEPBHI;

KpCaTI/IBHOCTB MBIIUJICHUS, THUIIUATHUBbI, HAXOAYNUBOCTU, AKTUBHOCTD IIPU PCHICHUHN apI/I(I)MCTI/I‘-IeCKI/IX

3a1a4;

YMeHHe KOHTPOIMPOBATH MPOIIECC B PE3yIbTaT yUeOHOW MaTeMaTHIECKOUN eI TeTbHOCTH;



Memanpedememinvie pe3yibmansl:

CnocoOHOCTh CAMOCTOSATEIILHO IJIAaHUPOBATH AJIbTCPHATHBHBIC IYTHU JOCTUKCHU A uenef/'l, 0CO-

3HaHHO BBIOMpaTh Haunbosee 3 (HeKTUBHBIE CIIOCOOBI peIeHUs y4eOHBIX U MO3HABATEIbHBIX 3a7ay;
YMeHHe 0CyIIeCTBISATH KOHTPOJIb O 00pa3ily ¥ BHOCUTh HEOOXOJMMbIE KOPPEKTHBEI,

YMmenue YCTaHABJIMBATL MPUYUHHO-CJICACTBCHHBIC CBA3U,; CTPOUTH JIOTUUCCKHUEC PACCYKICHMA,

YMO3aKJIIOYCHUA (I/IH,I[YKTI/IBHBIC, JACAYKTHUBHBIC U 110 aHaJ'IOFI/II/I) " BBIBOJBI,

VYmMmenue CO31aBaThb, IPUMCHATH 1 HpCO6p330BI)IBaTB 3HAaKOBO-CHUMBOJIMYECKHE CPCACTBA, MOACIN

U CXCMBI OJIs1 PEIICHUA y‘IC6HBIX 1 ITO3HaBaTCJIbHBIX 3a1a4;

Pa3Butune crnocoOHOCTH OPraHU30BBIBATh YIEOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIIEHOCTh
C YUUTENIEM H  CBEPCTHUKAMU: ONPEIEINIATH IIETH, PACIpeaesaTh QYHKIUU U POJIH YYACTHUKOB, B3aH-
MOJICIICTBOBATh U HAXOIUTH OOIIKE CTIOCOOBI paboTHI; yMEHHS paboTaTh B IPyIIIe: HAXOAUTH 00IIee
peleHue U pa3pemaTb KOHQIUKTB HA OCHOBE COTJIacOBaHMs MO3ULMNA U yuéTa MHTEPECOB; CIyLIaTh

naptHépa; GopMyIupOBaTh, ApTyMEHTUPOBATH U OTCTAUBATh CBOE MHEHHUE;

ITonumanue CYHUIHOCTHU aJITOPUTMHUUCCKHUX HpCI[HI/IcaHI/Iﬁ U YMCHU HeﬁCTBOBaTB B COOTBCTCTBHH C
MNPCAJIOKCHHBIM  AJITOPUTMOM;
CriocoOHOCTh IJIaHUPOBATb U OCYHICCTBJIIATH ACATCIbHOCTD, HAIIPABJIICHHYIO HA PECIICHUC 3a/1a4 UCCJIC-

A0BaTCJIbCKOI'O XapaKTepa.

Ilpeomemnuuie pe3ynomamai:

YMeHue pa6OTaTB C MaTCMAaTHYCCKUM TCKCTOM (CTp}I'KTypI/IpOBaHI/Ie, HU3BJIICUCHUC HCO6XOﬂHMOﬁ
I/IH(bOpMaI_[I/II/I), TOYHO U I'PaMOTHO BbIpa’XaTb CBOU MBICJIH B YCTHOﬁ 1 TUChMEHHOM PCUH, IPUMCHA
MAaTE€MaTUYCCKYI0 TCPMHUHOJOIUIO 1 CUMBOJIUKY; Pa3BUTUA CIIOCOOHOCTH 000CHOBEIBATH CYKACHUA,

MIPOBOANTH KJIacCU(UKAIINIO;

Bnagenue 6a30BbIM MOHATHITHBIM anapaToOM: UMETh IIPEJCTaBICHHE 00 OCHOBHBIX I€0-
METPUYECKUX 00beKTax (Touka, mpsMas (MapasuieibHble U NepHeHUKYSIPHbIE), YIJIbl (CMEXKHBIE,
BEPTHUKAJIbHbBIE, 00pa30BaHHbIE MAPAIIEIBHBIMU NPSIMBIMU U CEKYIIIEH), TPEYyTrOJbHUKH (CBOIICTBA paB-

HOOEIPEHHOTO U NMPSAMOYTOJIBHOTO TPEYTOJIbHUKOB), TPU3HAKN PABEHCTBA TPEYTOJbHUKOB.

YMeHue BBINONHATh apupMeTHUECKUE TPeoO0pa3oBaHus palliOHAIbHBIX BBIPAXKEHUHN, TPUMEHSTh
UX JUIS PEeUIeHUs] y4eOHbBIX MaTeMaTHUeCKUX 3aJau M 3a]ay, BOSHUKAIOIIUX B CMEKHBIX YU€OHBIX

npeaMeTax;

VYMeHue moJb30BaThCs HU3YUYCHHBIMU MAaTCMAaTUUCCKUMU (I)OpMy.]'IaMI/I; MPUMCHATH U3YYCHHBIC 110~
HATUS, pC3YJIbTAThI 1 MCTOIBI IIPpU PCIICHUU 3a4a4 U3 PA3JIMYHBIX pa3JCIOB KypcCa, B TOM YUCJIC 3a-

Aa4d, HC CBOAAIIUXCA K HCTIOCPECACTBCHHOMY ITPUMCHCHUTO U3BCCTHLIX aJITOPUTMOB.

H[!ez!HOJIaFaeMble PEVJILTATHI U3VUCHUS MATEMATUKHU

HavanbHble r¢eOMETPHUYCCKHUE CBCACHUS.

YUeHUK HAYIUTCS:




- OOBSICHATH YTO TAKOE OTPE3OK, JIy4, YTOJI, paBHbIE (PUTYpHI, CPABHEHHUE U U3MEPEHUE OTPE3KOB U YT-
JIOB, YTO TAKOE€ rpaayc U rpaaycHas Mepa yriia, Kakod yroj Ha3blBaeTcs MPSAMbIM, TYIIbIM, OCTPBIM, pa3-
BEPHYTHIM, YTO TaKOE CepeArHA OTpe3Ka U OMCCeKTpHuca yria, Kakue yriibl Ha3bIBAIOTCS CMEXKHBIMU U
BEPTUKAJIBHBIMH; (POPMYITHPOBATH U 00OCHOBBIBATH YTBEP)KIACHHUE O CBOWCTBAX CMEXHBIX U BEPTUKAJb-
HBIX YTJIOB; OOBSCHATH KaKue MPSMbIC HAa3bIBAIOTCS MEPIEHIUKYISIPHBIMU; (OPMYIUPOBATH U 00OCHO-

BBIBaTh YTBEPXKJIEHUSI O CBOMCTBE JIBYX MPSMBIX, IEPHIEHAUKYISIPHBIX TPETHEH.

Yuenux nonyyum eo3mooicnocms:

- 300pakaTh M Paclo3HaBaTh YKa3aHHbBIE MTPOCTEHIIIE GUTYPHI HA YepTexax; perarh 3a7a4u, CBsI3aH-
HBIE C STUMH MPOCTEHITNMHU (PUTYpaMHU.
TpeyrojibHuKkM.

Y4yeHuk HayduTCs:

- OOBsCHATH, KaKkasi (urypa Ha3bIBa€TCs TPEYrOJbHUKOM, YTO TAKOE BEPIIMHBI, CTOPOHBI, YTJIBI Tpe-
YrOJIbHUKA U TIEPUMETP, TMOHSATHE PaBHOOEIPEHHOTO, PABHOCTOPOHHETO TPEYTOJIbHUKA, N300pakaTh U
pacro3HaBaTh Ha 4epTexkaxX TPEYrOJIbHUKHU MX 3JIEMEHThI; (POpMyIupoBaTh U JOKa3bIBaTh TEOPEMbI O
IPU3HAKAX PABEHCTBA TPEYIOJIbHUKOB, O MEPIEHIUKYIISAPE K NPAMON, MOHATUE MeIUaHbl, OUCCEKTPUCHI
U BBICOTBI TPEYTOJbHUKA; JIOKA3bIBaTh TEOPEMBI O CBOMCTBAX PABHOOEAPEHHOTO TPEYroJIbHUKA; IOHS-

THE OKPY>KHOCTH, LIEHTpPA, pajinyca, XOp/bl; pelaTh NIPOCTEUIINE 331a4U Ha IOCTPOECHHUE;

Yuenux nOJYy4unit 603MOUCHOCIb HAVYHYUIMBCA.

- YBEPEHHO NPUMEHAMb Annapam mpeyeoibHUKo8 Olisi peueHusi Pa3HO0OPA3HbIX MAMeMAmMu4ecKux 3d-
0ay U 3a0ay U3 CMEHCHLIX NPEOMemo8, 0 NPAKMUKU,
IHapaneabHble npsiMble.

Y4YeHUK Hay4YHuTCS.

- OOBACHATH C IOMOIIBIO PUCYHKA, KaKHU€ YIJIbl, 00pa30BaHHbIE TPU MEPECEUEHUH JBYX MPAMBIX CEKY-
11eH, Ha3bIBAIOTCS HAKPECT JIEKAIIUMHU, OJJHOCTOPOHHUMHU, COOTBETCTBEHHBIMU; (POPMYJINPOBATh U J0-
Ka3bIBaTh TEOPEMBI, BHIPAYKAIOLINE MPU3HAKHI MapalIeIbHOCTH ABYX NMPSAMBIX, (POPMYIHPOBATh AKCUOMY
napajyieNIbHbIX NPSMBIX M BBIBOJAUTH CIIEACTBHE U3 He€; (OpPMYIMPOBaTH U JOKa3bIBaTh TEOPEMBI O
CBOMCTBaX MapasuIeNbHBIX HPSMBIX, OOBACHATH UYTO TAKOE YCIOBHE 3aKJIIOUEHHUS TEOPEMBbI, Kakas Teo-
pema Ha3bIBaeTcsi 0OpaTHOM JaHHOM, 0OBACHATH METO/ I0Ka3aTeNbCTBA OT IPOTUBHOTO.

- Yuenux nonyuum eozmodicrnocms. HAy4umys sl npuUMeHAms nNOJIy4eHHvle meopemudecKkue 3HaHusl .

CooTHOIIEHUsT MeK1Y CTOPOHAMH H YIJIAMH TPEYTrOJbHHUKA.

Y4eHHK Hay4YuTCS:

- ®opmynupoBaTh U J0Ka3bIBATH TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA U €€ CJEe/ICTBUE O BHEIIHEM
yrje TPeyrojbHUKA; MPOBOAUTH KIACCU(PUKALUIO TPEYTOJIBHUKOB, (DOPMYIMPOBATh U JOKA3bIBaTh TEO-
pEMY O COOTHOILIEHUAX MEXKIY CTOPOHAMU U yIJIaMH TPEyroJIbHUKA U CIEICTBUE U3 HEE; TEOPEMY O HE-

PaBCHCTBE TPECYTrOJIbHUKA, O CBOMCTBax OpsAMOYTOJIbHBIX TPCYTI'OJIbHUKOB, JOKA3bIBATh IIPU3HAKHU PAaBCH-



CTBa, pelaTh 3aJa4d Ha BBIUMCIEHHE, 10KAa3aTeIbCTBO M MOCTPOCHHE, CBSI3aHHBIE C COOTHOLIECHUSMU
MEXy CTOPOHAMHU M YIJIaMU TPEYTOJbHUKA U PACCTOSTHUEM MEXKIY MapalieIbHBIMU MPSIMBIMU, ITPOBO-
IUTH 110 X0y PEIICHUs JOMOJHUTEIbHbIE MIOCTPOEHUS, COMIOCTABIIATh MOJYyYEHHBIA pPe3yabTaT ¢ yCio-
BHEM 3aJIa4H.

Yuenux nonyuum 603M0HCHOCHb!

- [Ipumensams nonyuenHvlll meopemuyecKuti Mamepua OJisl peueHus Mamemamudeckux 3a0ay u 3a0ay
CMEICHBIX OUCYUNJIUH.

Yuenux nonyuum eo3moicnocms.

- Osnademv HABLIKAMU NPUMEHEHUS. POPMYTI COKPAUWEHHO20 YMHONMCEHUs OIS PAYUOHATUZAYUU BbIHUUC-
JIeHULL U MOAHCOECMBEHHBIX NPE0OPA308AHULL YENbIX 8bIPANCEHULL.
- Hcnonv3o8amv (OyHKYUOHANbHYIO CUMBONUK)Y U MeopemuyecKue 3HaHus no 0aHHOMY pasoeny OJis pe-
UleHUs MAmemMamu4eckux 3a0ay u 3a0a4 CMEeHCHbIX OUCYUNTUH.

Yuenux nonyuum 6o3moicnocms.

- Ucnonvzosamo meopemu4ecKkue 3HaHusl no aaHHOMy pa3deﬂy 0ns PEUWEHUA mMamemamu4ecKux 3a0a4 u

3a0ay CMEIHCHBbIX OUCYUNTIUH

B pE3yJIbTaTe N3YUCHUA KypCa reOMETPUH yJalllueCsa JOJKHBI

3HATL/IIOHUMATD:

- KaK pacCliO3HaBaTb Ha YCPTCIKAX, MOJACIIIAX U B OKp}I)KaIOIHeﬁ 00CcTaHOBKE OTpPE30K, JIy4, YroJ,

BCPTUKAJIBHBIC 1 CMCIKHBIC YTJIbI, ICPIICHAUKYJIAPHBIC U MMAPAJIJICTIBHBIC ITPSAMBIC,

- KaK UCIOJIb30BaTh S3bIK TEOMETPUH JJIS1 B3AUMHOI'O PACIIONIOKEHUS T€OMETPUUYECKUX UTYP;

- KaK UCMOJIb30BaTh MPU3HAKN PAaBEHCTBA TPEYTOJIbHUKOB JUISl pEIIeHUs 3a/1a4;

- KaK UCIOJIb30BaTh CBOMCTBA PABHOOEAPEHHOIO TPEYTOJIbHHUKA, IPSMOYTOJBbHOTO TPEYTOJIbHUKA, COOT-
HOILIEHUSI MEXKIY CTOPOHAMH U YIilaMH TPEYrOJIbHUKA, TEOPEMY O CYMME YIJIOB TPEYIOJIbHUKA IJIs BbI-
YUCIICHUS 3HAaYEHU reOMeTpu4eckux GUryp (IJIuH, yrioB, IEPUMETPOB U T.1.);

- KaK HaXxOJMTh Ha MPAKTUKE PACCTOSHUE MEXAY JBYMs TOUKaMH, OT TOUKH JI0 IPSAMOM, Mex 1y napai-
JIeTbHBIMHU TPSIMBIMU;

- KaK BO3HHKJIa HaAyKa 'COMECTPUA U KaK OHA pa3BHUBalaCh.

yMeThb

» TIOJIb30BAThCS SI3BIKOM T€OMETPHH JJIs1 ONTMCAHUS TIPEMETOB OKPYKAIOIIET0 MUPA;
» pacro3HaBaTh T€OMETPHUECKUE (PUTYPBI, pa3inyaTh UX B3aUMHOE PACIIOIOKCHHE;
» M300pakaTh TEOMETPUICCKUE (DUTYPHI; BBITOIHITH YEPTEXKH 110 YCIOBHIO 3a1a4; OCYIIECTBIIATh

npeoOpa3oBaHus GUryp;



» BBIYUCIIATH 3HAUCHUS TEOMETPUICCKUX BEITHMUUH (IJTMH, YIIIOB, IJIOIAIeH, 00EMOB), HAXOAUTh
CTOPOHBI, YTJIbl TPEYTOJBHUKOB, IUTHHBI IOMaHBIX, YT OKPY>KHOCTH, IUIONIA/Ieii OCHOBHBIX I'€0-
MeTpUYEeCKUX (HUTyp U GUTYp, COCTABICHHBIX U3 HUX;

» peuiatb TeOMETPHUECKHUE 3a/1a4H, ONUPAsACh Ha U3yUYEHHBIE CBOMCTBA (DUTYP U OTHOILICHUN MEXK-
Ay HUMHU, TPUMCHAA JOIMOJIHUTCIIbHBIC ITIOCTPOCHM A, anre6paﬂqecmxn71 amnmapar, 1acu CUMMCT-
puu;

» TPOBOIUTH JOKA3aTEIbHBIC PACCYKICHUS IPU PEIICHUU 3334, UCIIOJIb3Ys U3BECTHBIC TEOPEMBI,

06Hapy)KI/IBa$I BO3MOXXHOCTH JJId UX HUCIIOJIB30BAaHUA,

HCIOJIB30BATDH I[pHOﬁpeTeHHbIe 3HAHUHA U YMCHUSA B HpaKTH‘IECKOﬁ ACATECJIbHOCTH U IIOBCeE-

JTHEBHOM JKU3HU JJI:

» OIHCaHUsI PealibHBIX CUTYAIUH Ha S3bIKE TEOMETPHH;

» PacyeToB, BKIIIOYAIOIIUX MPOCTEHIINE (POPMYIIBI;

» peuleHHs NPAaKTUYECKHX 3a/1a4, CBI3aHHBIX C HAXOXKICHUEM I'eOMETPUIECKUX BEIIMYHUH (HCITOITb-
3ys IpU HEOOXOIMMOCTH CIIPABOYHUKHU M TEXHUYECKHUE CPEJICTBA);

» TOCTPOCHHI T€OMETPHUECKUMHI MHCTPYMEHTaMH (JIMHEHKa, YyrOJbHUK, IUPKYIIb, TPAHCIOPTHP).

Conep:xanue yueOHOro npeamera
Hauanvhvle 2eomempuueckue céedeHus

[Ipocreiinme reomerpuueckue GUrypsl: npsimasi, TOuka, OTPE30K, J1yd, yroi. IlonsTie paBeHcTBa reo-
MeTpudeckux ¢uryp. CpaBHEeHHE OTPE3KOB U YrioB. Mi3MepeHue oTpe3KoB, IrHa oTpe3ka. 3mepenne
YIJIOB, rpagycHas Mepa yria. CMexXHble U BepTUKaJIbHbIE YIJIbl, UX CBOMCTBA. [lepneHnukynsapHble
IIpsIMBIE.

Tpeyzonvnuku

Tpeyronbauk. [Ipu3Haku paBeHCTBa TpeyroybHUKOB. [leprnenaukyssp k npssmoil. Meauansl, O1ccek-
TPUCHI U BBICOTHI TPEYroyibHUKa. PaBHOOEIpEHHBIN TPEYTOJIbHUK U €r0 CBOMCTBA. 3a/1auy Ha MOCTpoe-
HUE C TIOMOIIBIO HUPKYJIS U JINHEHKH.

HapaJmeJleble npiamosie

[Ipu3Haky napayuienbHOCTH MPSIMBIX. AKCHOMA NapajuieabHbIX NpsMbIX. CBONCTBA MapaieIbHbIX
MIPSAMBIX.

Coomnowienusa medxcoy cmopoHamu u yenamu mpey20ibHuKa

CymMa yriioB TpeyronbHuka. COOTHOLIEHNE MEX Ay CTOPOHAMU U yIJIaMU TpeyrojabHuKa. HepaBeHCTBO
TpeyroiabHuka. [IpsAMoyrosbpHbIE TPEYTOJBHUKH, X CBOMCTBA U IPU3HAKU PaBeHCTBA. PaccTosHue oT
TOYKH J10 npsiMoil. PaccTosiHre Mexay napamieabHbIMU IpsiMbIMU. [locTpoenue TpeyroibHUKa 110 TPEM
JJIEMEHTaM.

Ilnanupyemsle pe3yabTaThl H3y4eHHs y4eOHOro npeamera “Anaredpa 7 kiaacc”
IIpexMeTHBIE pe3yJIbTATHI

BeinyckHUK Hay4uTCs:



ToxknecTBeHHbIE MPeoOpa30BaHUS

BEIMONTHATE HECTTOKHBIC npeo6pa3OBaHH${ JIA BBIYHUCIICHUA 3HAYCHUH YHCIIOBBIX BBIan(eHHﬁ, COoACPIKAIUX
CTCIICHU C HATYPAJIbHBIM IMOKA3aTCIICM;

BBITIOJTHATH HECJIOKHBIE MTPE0OPa30BaHUS LENbIX BbIPaXXKEHHI: pacKpbhIBaTh CKOOKH, MPUBOJUTH MOJ00-
HBIE CJIaraeMbI€;

UCIOJIb30BaTh (DOPMYIIBI COKPALIEHHOTO YMHOXKEHHUS (KBaapaT CyMMBbI, KBaJpaT Pa3HOCTH, Pa3HOCTh
KBaJPaTOB) ISl YIPOILECHUS BBIYMCICHUN 3HAYCHUN BBIPAKCHUI.

YpaBHeHus

OnepupoBath Ha 6a30BOM ypOBHE MOHSATUSMU: PABEHCTBO, YUCIOBOE PAaBEHCTBO, YPAaBHEHHE, KOPEHb
ypaBHEHUS, PEIICHUE YPaBHEHNUS,

peliaTh CUCTEMbl HECIIOKHBIX TMHEHHBIX YPaBHEHUN;

MIPOBEPSITH, SIBISETCS JIM JAHHOE YHUCIIO PEIICHUEM YPaBHEHUSI.

B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NPeIMETOB:

COCTaBJIATh U pelIaTh JIMHEHHBIC YPAaBHCHUS TPU PEIICHUH 33/1a4, BOZHUKAIOIIUX B JPYrUX y4eOHBIX
npeaMeTax.

DYyHKIUH

Haxonute 3HaueHne GyHKIMU 110 3aJaHHOMY 3HAUYCHHIO apTyMEHTa,

CTPOUTH TpaduK TUHEHHON HYHKIINU;

IPOBEPSITH, SBJSIETCS JIM JAHHBIA rpaduK rpaduKoM 3aJaHHOW (YHKIMH (JIMHEHHOW, KBaapaTHYHOMH,
00paTHOW POIMOPLIHNOHATHHOCTH);

OIPEAEISITh TPUOIMKEHHBIC 3HAYEHUS! KOOPAMHAT TOUKH IepeceueHus rpagukoB QpyHKINHT;

HAXO/WTh 3HAUCHHE apryMEeHTa 10 3aJaHHOMY 3HAYEeHHUIO ()YHKIIMU B HECIOKHBIX CHUTYalUsX;
OTIPEJIENIATH MOJIOKEHHE TOUKH 10 €€ KOOpAWHATaM, KOOPAWHATHI TOYKH IO €€ MOJIOKEHHIO Ha KOOPIH-
HATHOM TJIOCKOCTH.

B noBceaHeBHOI )KM3HM M PU U3YYE€HHH APYTHX MPeEIMETOB:

UCIIOJIb30BATh CBOWMCTBA JIMHEWHOW (YHKIMU M ee rpaduK MpU PEeIICHWH 3a]ad U3 JAPYTUX y4eOHBIX
MPEIMETOB.

TexcToBBIE 3a7aUH

Pemrate HecI0XKHBIE CIOKETHBIE 3a/1a4M PAa3HBIX THIIOB HA BCE apUPMETHIECKHUE ACHCTBUS;

CTPOUTH MOJIEIIb YCIIOBHSA 33aa4u¥ (B BUE TaOIUIbI, CXeMbI, PUCYHKA WIIM YPAaBHEHHS), B KOTOPO TaHbI
3HAYEHUs JIBYX U3 TPEX B3aMMOCBSI3aHHBIX BETMUYHH, C IIEJIIO MIOMCKA PEIICHHS 3a/1a4H;

pelaTh 3a/1a4un Ha HaX0XKJICHHE YaCTH YUCIa M YKcia [0 €ro 4acTH;

pemaTh 3a7a9u pa3HbIX THIIOB (Ha pa0oOTy, HA MOKYIKH, HA JIBUKECHHE), CBSI3BIBAIONINX TPH BEIMYHHEI,
BBIJICJIATH 3T BEJIMYMHBI U OTHOILICHUS MEX]ly HUMH;

HAXOJUTh MPOIEHT OT YHWCIIA, YHCIO IO MPOIEHTY OT HEro, HaXOIWTh IMPOIEHTHOE CHIKEHUE WU
MPOLIEHTHOE MOBHIIIEHUE BETUYNHBI.

B noBceaHeBHOIi :KM3HU M MPU U3YYEeHHUH APYTHX MPEIMETOB:

BBIJIBUT'aTh TUIOTE3bl O BO3MOXKHBIX MPEJCNIBHBIX 3HAYEHHUAX HCKOMBIX B 3aja4e BEIUYMH (Je1aTh
MPUKUAKY).

Hcropus MmaTeMaTUKHU

OnwuchIBaTh OTAETBHBIC BBITAIOIIAECS PE3YJIbTAThI, MOJYYEHHBIE B XOJ€ Pa3BUTHS MAaTEMaTHKH Kak
HayYKH;

3HATh MMPUMEPBI MATEMaTHYECKUX OTKPHITUI M UX aBTOPOB, B CBSI3U C OT€YECTBEHHOW UCTOPUEH.

Yuenuk MOJIYYMT BO3MOKHOCTb HAYYUTHLCH:

ToxknecTBeHHBIE IPe0Opa3oBaHus

OnepupoBarh NOHATHAMU CTEIIEHU C HATypaJIbHBIM IIOKa3aTEIEM;

BBITIOJHATH MpeoOpa3oBaHUsl LENbIX BhIPAXKEHUN: NEHCTBUS ¢ OJAHOWIEHAMH (CIOXEHHE, BHIYUTAHHE,
YMHOKEHHE), IeHCTBUS C MHOTOUJICHaMU (CI0KEHHE, BBIYUTAaHHE, YMHOKECHHE);

BBITIOJHATh Pa3/I0KEeHHEe MHOTOWIEHOB HAa MHOXXHMTEIU OJHHUM M3 CIHOCOOOB: BBIHECEHHE 33 CKOOKY,
IpYIIUPOBKA, UCIIOJIb30BaHUE (POPMYIT COKPAILIEHHOTO YMHOXKEHHUS;

BBIIETISITh KBAJPAT CyMMbI M PA3HOCTH OJHOYJICHOB;

packiiabIBaTh HA MHOKUTENN KBAPATHBIA TPEXUWIEH;



YpaBHeHus

OnepupoBarh MOHATHAMH: YpaBHEHHE, KOPEHb YPAaBHEHUS, PABHOCUJIbHBIC YPAaBHEHHUS;

peuiaTh TMHEHHbIE YpPaBHEHUS U yPaBHEHUS, CBOJIMMBIC K JIMHEWHBIM C IIOMOIIBIO0 TOXIECTBEHHBIX Tpe-
o0pa3oBaHMii;

peliaTh HECIOKHBIE CHCTEMbI IMHEHHBIX YPAaBHEHH C TapaMeTPaMH.

B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

COCTaBJIATh M peliaTh JTUHEHHBIC YpaBHEHUS, YPaBHEHHS, K HUM CBOJSIIMECS, CUCTEMbI JTUHEHHBIX
YpaBHEHUN TpPU PElICHUH 3a7a4 APYTUX YUeOHBIX IPEIMETOB;

BBITIOJTHSATE OIICHKY MPAaBOMO00US PE3yIbTAaTOB, TOTYy4aeMbIX MIPH PEIICHUH JTHHEWHBIX YpaBHEHUHN U
CUCTEM JIMHEHHBIX YPaBHEHUN MPU PELICHUU 331a4 APYTruX yUeOHBIX MPEIMETOB;

BBEIOMpATh COOTBETCTBYIOIINE YPABHCHHS UM MX CHCTEMBI JUISI COCTABIICHUSI MAaTEeMAaTUYECKOW MOIETN
3aJJaHHOM peallbHOM CUTYyalluH WK NMPUKJIAIHON 3a/1a4;

YMETh MHTEPIPETUPOBATH MOJTYYCHHBIN TP PEIICHUH YPABHEHUS WIIM CUCTEMBI PE3yJIbTaT B KOHTEKCTE
3aJJaHHOM peaslbHOM CUTYyallMH WM MPUKJIAJIHOM 3a/1a4u.

DOYyHKIUH

OmnepupoBarh MOHATHAMU: QYHKIHS, rpaduK PYHKIIUH, CIOCOOBI 3a1aHus QYHKIIUH;

CTPOUTH Tpa(UKH TUHEHHOU, OOPATHOH MPOIOPIIMOHAIBHOCTH.

B noBceHeBHO KU3HM M NIPU U3YUYEHHHU APYTUX NPEIMETOB:

WJUTIOCTPUPOBATH C MIOMOIIBIO IpaduKa peabHYI0 3aBUCHMOCTD HITH TIPOIIECC M0 X XapaKTEPUCTHKAM.
TexcToBBICE 3a729H

Pemarh nmpocThie U CIOXKHBIC 33]]a9X PA3HBIX THIIOB, a TAK)KE 33]]a4H MTOBBIIICHHOW TPYAHOCTH;
UCIIOJIb30BaTh pa3HbIe KPAaTKHE 3alMCH KaK MOJENHM TEKCTOB CJOXKHBIX 3aJady s TOCTPOSHUs
MTOMICKOBOW CXEMBI M PEIICHUS 33]1a4,

pa3iauyaTh MOJENb TEKCTa U MOJEIb PelIeHHs 33ja4ui, KOHCTPYUPOBATh K OJJHOM MOJIENH PelleHUs He-
CIIO’KHOM 33J]au pa3HbIe MOJICITU TEKCTa 3a/1a4H;

3HATh U MPUMEHATH 00a crocoba moucka peuieHus 3afad (0T TpeOOBaHMS K YCIOBUIO U OT YCIOBHS K
TpeOOBaHUIO);

BBIJICTISIT OTAIlbl PEHICHUS 3a/1a4H U COJIeP)KaHUe KaXKI0ro ATara;

YMETh BBIOMPATH ONTUMAJIBHBIA METOJ PEUICHUS 3a/1a4l ¥ OCO3HABaTh BHIOOP METOA, pacCMaTPUBATh
pa3IMyYHbIe METO/IbI, HAXOIUTh Pa3HbIE PEHICHUS 3a/1a4H, €CIIH BO3MOXKHO;

aHAJTM3WPOBATH 3aTPYIHCHUS MIPH PEIICHUH 3a]1a9;

BBHITIOJHATh Pa3IMYHbIe MPEoOpa3oBaHUs MPEATIOKEHHOW 3a7auu, KOHCTPYUPOBATh HOBBIE 3a7aud U3
JAHHOM, B TOM YHUCJIE OOpaTHBIE;

MHTEPIPETHPOBATh BBIUYUCIUTEIbHBIE DPE3yAbTaThl B 3ajadye, HCCIEN0BaTh TMOJYyYEHHOE pEelIeHUe
3aJ1auu;

aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYAIlMM B3aUMHOTO PACTOJIOKEHUS JABYX OOBEKTOB U M3MEHEHHE UX
XapaKTePUCTHK MPU COBMECTHOM JIBFDKEHUHU (CKOPOCTh, BPEMs, PACCTOSHHE) MPHU PEIICHUU 3a7ad Ha
JBUKEHHE IBYX OOBEKTOB KaK B OJIHOM, TaK U B IPOTUBOIOJIOKHBIX HAIPABICHUSX;

MCCIICIOBAaTh BCEBO3MOXKHBIC CHTYAIlMM MPU PEIICHUH 3a7ad Ha JBW)KCHHUE IO PEKe, paccMaTpUBaTh
pa3HbIe CUCTEMBI OTCUETA;

pemarh pa3sHOOOpa3HbIE 3a/1a4N «HA YaCTH,

pemiate 1 00OCHOBBIBATH CBOE pEIICHHE 3a/1ay (BBIACISITh MATEMAaTUYECKYI0 OCHOBY) Ha HaXOXKJIEHUE
YJaCcTH YKCIIa ¥ YMCJIa [0 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA IPOOH;

OCO3HaBaTh M OOBICHATH WACHTUYHOCTH 3a/1ay PAa3HBIX THUIIOB, CBS3BIBAIOLIMX TPU BEIUYMHBI (HA
paboTy, Ha TIOKYITKH, Ha JBWKCHHE), BEIICISATH OTH BETUYHHBI U OTHOIICHUS MEXIY HUMH, IPUMEHSThH
WX TP PEIICHUH 3a]1a4, KOHCTPYHUPOBATh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THUIIOB;

BJIQJICTh OCHOBHBIMH METO/IAMH PEIIICHUS 33]]a4 Ha CMECH, CIUIaBbI, KOHIICHTPAIUH;

peliaTh 3a7a4d Ha MPOICHTHI, B TOM YHCIIE, CJIOKHBIE MPOIEHTHI C 000CHOBAaHUEM, UCTIONB3YS pa3HbIE
CIIOCOOBI.

B noBceiHeBHO¥ KU3HM U TIPH U3YYEHHHU JAPYTUX MPEIMETOB:

BBICTISITh TIPH PEIICHHUH 3a7ad XapaKTePUCTHKH PacCMAaTPUBAEMOW B 3aJade CHUTYAIlMH, OTIMYHBIC OT
pealbHBIX (T€, OT KOTOPHIX a0CTParupoOBaNIUCh), KOHCTPYUPOBATh HOBBIC CUTYaIlMU C YYETOM JITHX Xa-
PaKTEePHUCTHK.

Hcropus MmaTeMaTHKHU

XapakTepru30BaTh BKJIAJ BBIJAIONIUXCS MAaTEMaTHKOB B Pa3BUTHE MATEMATHKH M WHBIX HAyYHBIX
olbacTei.



MeTtanpeameTHble pe3yJibTaThl

PeryasituBubie YY/I:

YMEHHE CaMOCTOSITENILHO TUIAHUPOBATh AbTEPHATHBHBIC ITYTH AOCTHKCHHSI IeJIel, OCO3HAHHO
BBIOMpPATh Hanboee 3 HEeKTUBHBIE CIIOCOOBI PEIICHHS YUYSOHBIX U TTO3HABATEILHBIX 3a/1a4;
YMEHHE OCYHICCTBIISITH KOHTPOJb 10 pe3ylbTaTy H crnocoOy JeWcTBUS Ha ypOBHE
MIPOU3BOJLHOTO BHUMAHUS U BHOCHTH HEOOXO0IUMbIC KOPPEKTHBHI;

YMEHHE aJICKBATHO OIEHUBATH MPABUJIBHOCTh WJIM OMIUOOYHOCTh BBITIOJHEHUS YIeOHOM 3a1auH,
ee O0BEKTHUBHYIO TPYIHOCTh ¥ COOCTBEHHBIC BOBMOKHOCTH €€ PELICHHUS;

MOHMMAaHHE CYITHOCTH aJITOPUTMUYECKUX MPEAIMCAHUN U YMEHHUE JICHCTBOBATh B COOTBETCTBUU
C MPEIJIOKECHHBIM AJITOPUTMOM,;

YMEHHE CaMOCTOSATENBHO CTAaBHUThH IICJIH, BBIOMpATh M CO3/1aBaTh AJITOPHTMBI JIJIS PEIICHHS
y4eOHBIX MATEeMAaTHICCKUX MTPOOIIEM;

YMEHHE IUIAHUPOBATh U OCYIIECTBISITH JICATEIHHOCTh, HANPABICHHYID Ha pEIICHHE 3a7ad
HCCIIEIOBATEIILCKOTO XapaKTepa.

Ilo3naBartenbHbie YY /:

OCO3HAHHOE
BJIAJICHUE JIOTHYECKUMHU JICHCTBUSIMH OIPEIECIICHUS] TOHATHH, 0O0O0OIIEHHS, YCTaHOBIICHHS
aHAJIOTHH, KJIacCU(pHUKAIMM HA OCHOBE CaMOCTOSITEIBHOIO BHIOOpAa OCHOBAaHUN U KPUTEPUEB,
YCTaHOBJICHUS POJIOBUIOBBIX CBA3EH;

yMeHue
YCTaHABIMBaTh IPUYMHHO-CIECJICTBEHHBIE CBS3U, CTPOUTH JIOTUYECKOE  PACCYKIECHUE,
YMO3aK/Ir04eHne (MHAYKTUBHOE, TEAYKTUBHOE U 110 AaHAJIOTUHN) U BBIBOJIBI;

YMEHUE CO3/1aBaTh,
IPUMEHATh U IPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA, MOJEIM M CXEMBl I
peleHus yueOHbBIX U MO3HABATEIbHBIX 33/1a4;

dbopMupoBaHue
pa3BuTHE y4yeOHOW M OOIIENOIb30BATEIBCKON KOMIETEHTHOCTH B OO0JIACTM HCHOJIb30BAHUS
nH(POPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHonoruii (MKT-kommereHTHOCTH);

¢dopmupoBanue
NepBOHAYAIBHBIX TPEICTaBIECHUI 00 MAesX W O METoJaXx MaTeMaTHKU KaK YHUBEPCAIbHOM
SI3bIKE HAYKU U TEXHUKH, CPEJICTBE MOJECIMPOBAHMUS SIBJICHUN U IIPOLIECCOB;

yMEHUE BHJIETH
MaTeMaTHYeCKyl0 3aJauy B KOHTEKCTE MpOOJIEMHOW CHTyallud B JPYTruX AUCLUUIUIMHAX, B
OKpY>Karollen KU3HH;

yYMEHUE HaXOJUTh B
pa3NMYHBIX MCTOYHHMKAX HHQPOpMAlMIO, HEOOXOAMMYIO ISl pEUIeHHs MaTeMaTHYeCKUX
po0OJieM, U IPEJICTaBISTh €€ B MOHATHOW opMe; MPUHUMATh PELIEHUE B YCIOBUIX HEMOJIHOM U
M30BITOYHOMN, TOUHOW U BEpOSATHOCTHOW MH(pOpMaLNY;

yMEHUE MTOHUMATh U
UCMOJIb30BAaTh MaTeMaTHYECKUE CPEJICTBA HAIIATHOCTH (PUCYHKH, YEPTEKHU, CXEMbI U Jp.) JUI
WJUTFOCTPALIMK, UHTEPIIPETALUH, apTyMEHTALUH;

YMEHUE BBIIBUTATh
TUIIOTE3BI PU PEIIeHUH YUeOHbIX 3aj1ad U MOHUMATh HEOOXOAUMOCTb UX MPOBEPKH;

yYMEHUE IPUMEHSATH
WHIYKTUBHBIE U JIETYKTUBHBIE CIIOCOOBI PacCyXACHUM, BUJETh Pa3IMUHbIE CTPATETUN PELICHUS
3a/1a4.

Kommynukaruusbie YY/I:

YMEHUE
OpPraHnu30BbLIBATH y‘—Ie6HOG COTPYAHHUYECTBO MW COBMECTHYIO MACATCIIBHOCTL C YUYHUTCICM H
CBEpCTHUKAMM: ONPEAETATh LENH, pPACHpenensaTh (YHKIMH M PpOJIU YYaCTHUKOB, OOIIHe
CrIoco0bI paboTHI;



J yMeHue paboTtaTth B
rpymIe: HaXOIUTh O0IIee PEeIeHNE U pa3penIaTh KOH(MINKTH HA OCHOBE COTTIACOBAHUS TTO3UIINI
U y4eTa UHTEPECOB;

o CITyIIaTh MapTHEPA;

o dbopmynupoBaTth,
apryMeHTHPOBAaTh U OTCTAHBATh CBOE MHEHUE.

JIMYHOCTHBIE Pe3yJbTAThI

e YMETh SICHO, TOYHO, FPAMOTHO HM3Jaratb CBOM MBICIM B YCTHOW U MUCHBMEHHOUN peyH, MOHUMATh
CMBIC]I TIOCTaBJIECHHOW 3aJa4d, BBICTPAUBATh AaAPTYMEHTAIMIO, IPUBOJWTH TMPUMEPH H
KOHTPIIPUMEPHI;

e yMETh PAaCHO3HABaTh JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTIWYATh TMIOTE3y OT (paKTa,
BBIPAa0aTHIBATh KPUTUIHOCTH MBIIILICHUS;

e TIPEJCTABIIATh MATEMATHYECKYIO HAYKy Kak cepy YeIOBEUECKOU JeATEIbHOCTH, MPEACTaBIATh
3Tanbl €€ pa3BUTHUS U 3HAYUMOCTbD JJI PA3BUTHS IIUBUIIN3ALINY;

e BBIpa0aTHIBaTh KPEATHMBHOCTh MBINUICHUS, WHUIIMATUBY, HAXOMYUBOCTh, AKTUBHOCTb IpHU
pelIeHuU MaTEMaTHYECKUX 3a]1a4;

e  YMETh KOHTPOJIMPOBATH MPOLIECC U PE3yNbTAT yUeOHONH MaTEeMAaTUYECKOM IeATEIbHOCTH;

e BbIpabaThIBaTh CIIOCOOHOCTh K 3MOIMOHAILHOMY BOCIPUATHIO MAaTEMaTHYECKHX OOBEKTOB.
3anay, peleHuid, pacCyKICHUM.

Conep:xanue yueOHOro npeamera

ToxnecTBeHHBbIE Pe0OPa30BAHUA
YucaoBble 1 OYyKBeHHble BbIpaskeHUs. BblpaxeHUs ¢ NEpeMEHHbIMU. 3HAUEHHE BBIPAXKEHUSI.
I[OHyCTI/IMI)IG 3HA4YCHUA IICPEMCHHBIX. HOI[CT&HOBKa BI)Ipa)KeHI/If/'I BMCECTO ICPCMCHHBIX.

[eabie BbIpa:KeHUS

CrereHb ¢ HaATYpaJIbHBIM TTOKa3areneM U e€ cBoiicTBa. [IpeoOpa3oBanHus BEIpaKEHUH, CoaepKa-
[IUX CTETEHH C HATYPAJIbHBIM [TOKA3aTEIEM.
O)IHO‘IJ'IGH, MHOI'OYJICH. HeﬁCTBI/Iﬂ C OJHOYWJIICHAMHU U MHOT'OYJICHaAMH (CJ'IO)KCHI/IC, BbIYUTAHUEC, YMHOXKC-
Hue). DopMyIbl COKpaIIEHHOTO YMHOKEHHUS: Pa3HOCTh KBaIpaTOB, KBaJIpaT CyMMbI U pa3HOCTH. Pa3io-
KEHHEC MHOTI'OYJICHA Ha MHOKHNTECIIN: BBIHECCHUEC O6HI€F0 MHOXHUTEIA 3a CKO6KI/I, TpynmnvpoBKa, mMpumMe-
HeHue GopMyI COKPAIIEHHOTO YMHOKEHHS.

PasencrBa. UncnoBoe paBeHcTBO. CBOMCTBA YMCIIOBBIX PaBEHCTB. PABEHCTBO C MEPEMEHHOI.

YpaBuenusi. [lonsatue ypaBHeHUss M KOpHSA ypaBHeHMs. lIperncraBiieHHe O paBHOCHIBHOCTH
YPaBHEHUH.

JIuHeiliHOe ypaBHeHHE U ero KOPHU. Penmenue MuHENHbIX ypaBHEHUN. JIMHENHOE ypaBHEHHUE C
napamerpoM. KonnuecTBo KOpHEN TMHEWMHOTO ypaBHEHMs. PellleHne TMHENHBIX ypaBHEHHUN C TapaMeT-
pom.

Cucrembl ypaBHeHHi. YpaBHEHHE C ABYMs IepeMeHHbIMU. JIMHEITHOE ypaBHEHHE C ABYMs Iie-
pemenHbIMU. [Ipsmas kak rpaduyeckas HHTEpIpeTalMsl JUHEHHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMH.
ITonsTHE cucTeMbl ypaBHEHM. Pellienre cucteMsl ypaBHEHUN.

Cuctema ypaBHEHHH C ABYyMsS NepeMEHHBIMH. PaBHOCHUIBHOCTH cucTeM ypaBHeHUU. Cucrema
JBYX JIMHEUHBIX YPABHEHUN C ABYMs IIEpEeMEHHBIMU. Pellienne cucreMsl ypaBHEHUN. MeToabI peIeHUs
CUCTEM JIMHEHHBIX YpPaBHEHUU C JBYMS NEPEMEHHBIMH: rpaQUuecKuii METOJl, METO]l CJII0KEHHUS, METO]
MOJICTAHOBKU. PellieHne TeKCTOBBIX 3ajay anredpandeckuM crocodom. CUcTeMbl TMHEHHBIX YpaBHEHUI
C IapaMeTpOM.

Pemenne TexkcroBbIX 3a1a4. 3agaunm Ha Bce apupMerHueckue aelcrBusa. lcnonp3oBaHue
Ta0JInIL, CXeM, YepTeKeH, IPYTUX CPEICTB MPEICTaBICHHSI JaHHBIX MPU PELICHUH 3a/1a4H.

3agaum Ha 4acTH, 10/14, IPOLEHTHI. Pemenne 3a1au Ha HaX0XAEHNE YaCcTH YMCIIa U YUCIIa 110
ero yactu. Pemenne 3aaa4 Ha mpoueHTsI U A0au. [[puMeHenre nponopuuil npyu penieHuu 3a1ad.

Jlornuyeckue 3agaun

Pemenne noruueckux 3ajgad. Perienue gjoruueckux 3ajgad ¢ IOMOIIbIO rpadoB, TaOIULI.



OcHOBHBbIE MeTO/bl pellieHHus] TeKCTOBBIX 3aau: apudmMeTnueckuii, anreOpanyeckuii, nepe-
6op BapuaHTOB. [lepBUuHbIe MpeAcTaBICHUS O APYTrUX METOJax peuleHus 3a1ad (reoMeTpuyYecKue u
rpaduuecKue METOIbI).
DOYyHKUMHA
IHoustue pyHkumu. [IexapToBel KOOPAUHATEI HA IIIOCKOCTH. DOpMUPOBAHHUE MPEICTABICHUN O
METanpeIMETHOM MOHITHH «KOOPAUHATHI). CriocoObl 3agaHus (YHKIMI: aHaIUTHYECKH, rpa-
¢uueckuit, Tabamunbiil. ['padux Gyaxmum. [Ipumepsr GyHKINH, TOTy4aeMbIX B TpoLecce UCCe-
JIOBaHMSI Pa3IMYHBIX pEaTbHBIX MPOIECCOB U pEIICHUs 3a4ay. 3HayeHue QyHkuuu B Touke. Ky-
COYHO 33/IaHHBIC (PYHKIIUH.
JIuneiinas ¢pynknusi. CBoiicTBa U rpaduk TMHEHHON QyHKIIUU. YTI0BOH KOADHOUIIMESHT MPSIMOH.
Pacrnionoxxenue rpaduka TuHEHHONW (YHKIMH B 3aBUCHMOCTH OT €€ YIJIOBOro KOd(pQUIUEHTa U
cBoOoaHOrO uieHa. Haxoxnenue k03 PUIMEHTOB TUHEHHON (YHKIIUU 10 33/1aHHBIM YCIOBUSIM:
IIPOXO’KJEHHE MPSMOI Yepe3 JIBE TOUKHU C 33JaHHBIMU KOOpJIMHATaMH, IIPOX0XKIECHUE MIPSMON ue-
pe3 AaHHYIO TOUYKY Y MapajlyIeIbHON JaHHOU MPSIMOiA.
KBagparuunas pyHkums
CroiictBa u rpaduk kBagpaTuyHou GyHKIMM (mapadosa). [loctpoenue rpaduka KBaapaTHIHON
¢bynkuuu no Toukam. Haxoxxnenue Hynel KBaapaTHUHONW (QYHKIIUN, MHOXKECTBA 3HAYCHUH.
CraTucruka.
TabnuuyHoe mpeacTaBiIeHUe TaHHBIX, W3BIeUeHNe HHopMaruy u3 Tadmui. OnucaTeabHbIE CTaTH-
CTHUYECKHE MOKAa3aTeIH YHCIOBBIX HAOOPOB: cpeqHee apupMeTHIecKoe, MeMana, HauOobllee 1
HauMeHbllIee 3HaueHusl. Mepbl paccenBaHus: pa3Max, JUCIEPCUsl U CTaHIaPTHOE OTKJIOHEHHUE.
HcTopust MaTeMaTuKH
Bo3HuKHOBEHHE MaTeMaTUKK KaK HayKH, 3Tamnbl €€ pa3Butus. OCHOBHBIE pa3/iebl MATEMATUKH.
Briparomuecs MaTeMaTUKU U MX BKJIQJ B pa3BUTHE HAYKU. 3apoxkaeHue anreOpsl B Heapax apupMeTu-
k. An-Xope3mu. Poxxnenue OykBenHoit cumBoiuku. [1.depma, @. Buert, P. Jlekapt. MaTematuka B
pasButuu Poccun: Iletp |, mkona maremMaTuyecKkux M HABUTALKUX HAYK, pa3BUTHE POCCUNCKOTO (proTa,
A.H.Kpsnos. Kocmuueckas nporpamma u M.B.Kesnpim.



I[lnannpyemMble pe3yibTaThl OCBOCHHSI Y4eOHOr0 mpeaMeTa
(IMYHOCTBIE, MeTANPeIMETHbIE H NIPeAMeTHbIE Pe3YJbTAThl
O0CBOEHHUS Y4eOHOI0 NmpeaMeTa)
W3ydeHue reoMeTpuu B 8 Kiacce JAeT BO3MOKHOCTh OOYYarOIIMMCS JIOCTHYb CIEAYIOUINX pe-
3yJIbTaTOB PAa3BUTHS B TUYHOCTHOM HANPABJIEHUH:
- YMEHHE SICHO, TOYHO, I'PaMOTHO H3JlaraTb CBOM MBICIM B YCTHOW M NHCbMEHHON peuyu, MOHU-
MaTh CMBIC] ITOCTABJIEHHOM 3a/layM, BBICTpAUBaTh ApryMEHTAIIMIO, MPUBOJUTH MPUMEPHL;
— KPUTUYHOCTb MBIIUICHUS, YMEHHE Paclo3HaBaTh JIOTUYECKU HEKOPPEKTHBIC BBICKA3bIBAHMS, OT-
JUYATh THIOTE3Y OT aKTa;

- MpeACTaBIEHHE O MAaTEeMaTHYeCKOW Hayke Kak cdepe 4YelOBEUYeCKOW MeATeIbHOCTH, 00 3Tamax

€€ pa3BUTHUS, O €€ 3HAYUMOCTH JJIsl Pa3BUTHS IIUBUITU3ALINH;

- KpPEaTHBHOCTh MBIIUICHUS, aKTUBHOCTh MPHU PEIICHUH MAaTEeMaTHYECKUX 3ajay;

-~ YMEHHE KOHTPOJIUPOBATH MPOIecC YUeOHOM MaTeMaTHYeCKO! AesITeIbHOCTH;

- CIOCOOHOCTh K 3MOIMOHAJILHOMY BOCIPHUSTUIO MaTeMaTH4YeCKHMX OOBEKTOB, 3a/ay, pEHICHU,

paccykJIeHU;

JInuyHOCTHBIE PE3YNIBTATHI OCBOCHHS IIPOTPAMMBI:

1) dopMupoBaHHE OTBETCTBEHHOT'O OTHOIICHHUS K YUEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYarOIIHXCS

K CaMOpPa3BUTHIO U CaMOOOPA30BAHHIO HA OCHOBE MOTHBAIIMH K OOYYCHHIO U TTO3HAHUIO;

2) dbopMupOBaHUE IIEIIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

HAyKH U OOILIECTBEHHOW MPAKTUKH, YUYUTBHIBAIOIIETO COLMAIBHOE, KYIbTYPHOE, S3BIKOBOE, TYXOBHOE

MHOT000pa3ue COBPEMEHHOTO MHpa; OCO3HaHHE POJIM MaTeMaTWKH B pa3BUTHH Poccum u Mupa; BO3-

MO>KHOCTH MPUBECTU MPUMEPHI U3 OTEYECTBEHHON M BCEMUPHOI HCTOPUHM MaTEMaTUYECKUX OTKPBITUN U

UX aBTOPOB;

3) dbopMupoBaHHE OCO3HAHHOTO, YBAKUTEIHHOTO U JTOOPOKEIATEILHOTO OTHOIICHHS K JPYroMy Yelo-

BEKY, €r0 MHEHHIO; TOTOBHOCTH U CIIOCOOHOCTH BECTH JHAJIOT C APYTUMU JIOJbMHU U JTOCTUTATh B HEM

B3aUMOTIOHUMAaHUSI;

4) popmupoBaHue KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIEHUH M COTPYTHUYECTBE CO CBEPCTHHKA-

MU B TIpoIiecce 00pa3oBaTeNbHON ACSITETLHOCTH.

W3ydeHue reoMeTpuu B 8 Kjacce JaeT BO3MOKHOCTh OOYYAIOUIMMCS JOCTUYD CIEAYIOIUX pe-
3yJIbTaTOB Pa3BUTHS B MeTANPeIMeTHOM HANPABJIECHUM:

- TIepBOHAYaJbHBIC TPEACTABICHUS 00 HIEAX M O METOJaX MAaTeMaTUKH KaK YHHBEPCATbHOM
SI3bIKE HAYKW U TEXHUKHU, CPEJICTBE MOJICTUPOBAHMS TIPOIIECCOB;

- YMEHHME BHUJETh MaTEMAaTHYECKYIO 3aJladyy B KOHTEKCTE MPOOJIEMHOW CHUTYyalluu B APYTHX JIHUC-
LUTJTMHAX, B OKPYKArOIIeH KU3HU;

- yMEHHE HaXOJWTh B PA3IMUHBIX HCTOYHUKAX HH(MOPMAINIO, HEOOXOAMMYIO ISl PELIeHUS Ma-
TeMaTU4eCKNX MpoOjeM, MPeJCTaBlIATh €€ B MOHATHOH (opMe, MPUHUMATh PEHICHUS B YCIOBHSIX
HEMOJHOW U U30BITOYHON HH(POPMAITUY;

- YMEHHE TOHHUMAaTh M HCIIOJH30BaTh MAaTeMaTUYECKHE CPEACTBA HATJSTHOCTH ISl WIITIOCTPAIIHH,
WHTEPIpETAINH, apTyMEHTAINH;

- YMEHHE TPHUMEHSATh WHAYKTHBHBIE W JEIYKTUBHBIE CIOCOOBI PACCYKIEHWUU, BUICTh pa3iIHy-
HBIE CTPATEeTHUH PEIICHHS 3a7ad; TOHHUMAaHWE CYIIHOCTH aJITOPUTMHUYECKUX NPEANUCAHUN |

YMCHHC JIENICTBOBAaTh B COOTBETCTBHUU C MPCJIOKCHHBIM aJITOPUTMOM;



- yYMEHHE CAMOCTOATEIbHO CTABUTh LIEJH, BBIOMPATh U CO37aBaTh alTOPUTMBI Ul pEIIeHUs Y4eOHbIX
MaTEeMaTHYECKHUX MPOOJIeM; YMEHHE IUTAHMPOBATh U OCYIIECTBIATH NEATEIHLHOCTb, HAMpPaBIICH-
HYI0 Ha peIleHuE 3aJa4 MCCIIEI0BATEIbCKOIO XapaKTepa;

MeTanpeamMeTHble pe3yJabTaTbl 0CBOCHHS MPOrPAMMBI:

PeryastuBubie YV ]|
11. YMeHHe caMOCTOSITENIbHO ONPENeNsITh LeNu O0ydeHUs, CTaBUTh U (HOPMYyIUPOBATH HO-

BbIE 33/1a4M B yueOe. OOyJaroniuics CMOXKeT:

o BBIIBUTAaTh BEPCUU PELLIEHUS TPOOJIEMBI;

o CTaBUTb 1I€JIb I€ATEIILHOCTH Ha OCHOBE OIPE/IeIIEHHON IPOOIIeMBbI;

o (bopmynupoBaTh ydeOHbIE 337aUM KakK [Iaru JOCTHKEHUsI TOCTABICHHON LeIH.

12. YMeHue caMOCTOATENbHO IUIAHUPOBaTh MYTH AOCTHXKEHMs Leneil. OOyyaromuiicss cMo-
XKET:

. OTIpeNIeNIATh HeOOXOMMBbIE ICHCTBHS B COOTBETCTBUU C YU€OHOM M MMO3HABATEIbHOM 3a1avei

1 COCTABJIATH AJITOPHUTM UX BBIITOJHCHUS

o BbIOMPATh U3 NPEIJIOKEHHBIX BAPUAHTOB U CAMOCTOSTENIBHO UCKATh PECYPChI JUIsl IOCTHXKE-
HUS LENH;

o COCTABJIATH IJIaH peIleHUs Po0IIeMbl (BBIIOJHEHUS IPOCKTA).

13. YMeHue COOTHOCUTh CBOM JCWCTBUS C IUIAHUPYEMbIMH pe3yiabTaramu. OOywarommiics
CMOXKET:

o OIpEeAEIIATh COBMECTHO C MEAAroroM U CBEPCTHUKAMU KPUTEPUU IJIAHUPYEMBIX PE3YJIbTaTOB

Y KPUTEPUU OLIEHKH CBOEH yueOHOH NesTeTbHOCTH;
. OLICHUBATbH CBOIO JEATEIBHOCTh, aPITYMEHTUPYs IIPUYMHBI JOCTUKEHUS WM OTCYTCTBUSA ILjIa-

HUPYEMOT'O PE3yJIbTaTa;

o CBCPATL CBOU ﬂeﬁCTBHﬂ C OCJIbIO U, IIpHU HeO6XOI[I/IMOCTI/I, HUCIIPaBJIATH OIIMOKH CaMOCTOSI-
TCJIBHO.
14, YMeHue OlICHUBATh MMpaBUJIbHOCTL BBIITOJIHCHUA yqe6H01"4 3aJa4u, COOCTBEHHBIE BO3-

MO>KHOCTH €€ perieHusi. OOyyaronuics CMOXKeT:
. aHaJIM3UPOBaTh U1 00OCHOBBIBATh MPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTApUs JUIsSl BbI-

IIOJITHCHHUA yqe6H0171 3aga4u,

o OLIEHMBATb MPOJYKT CBOEH JESTENHOCTH T10 33JJaHHBIM KPUTEPHUSM B COOTBETCTBUU C IIEJIBIO
NeSITENIbHOCTH;

. (¢uKcUpOBaTh U AHAIU3UPOBATH IMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

15. Bnagenue ocHoBaMU CaMOKOHTPOJIS, CAMOOLIEHKH, IPUHATHS PELIEHUN U OCyIlecTBIe-

HUSl OCO3HAHHOTO BbIOOpa B yueOHOI esTenbHOCTH. OOyUaronuicss CMOXET:
. HaOII0AaTh U aHAIM3HPOBATH COOCTBEHHYIO YU4EOHYIO M IMO3HABATEIbHYIO JESTEIbHOCTh U

ACATCIIBHOCTDb APYTHUX 06yqa}011114xc;1 B IIpOLECCC B3AUMOIIPOBCPKH.

ITo3naBartenbHbie YY /|
1. YMeHue onpenensth MOHATHS, CO3/1aBaTh 00OOIICHUS, YCTaHABINBATh AaHAJIOTHH, Kilaccudu-
[IUPOBATh, CAMOCTOSITEIPHO BBIOMPATh OCHOBAHUSA M KPUTEPHUH ISl KIACCU(UKAIIMU, YCTaHABIMBATh

MNPUYNUHHO-CJIICACTBCHHBLIC CBA3U U ACJIATh BHIBOBI. O6yqarom1/n?10ﬂ CMOXKCT:

° nmoAOUpaTh CJI0BA, COMOJYMHEHHBIE KIIOUYEBOMY CJIOBY, OINPEACHISIONINE €ro TMPHU3HAKA U
CBOMCTBA;
° BBICTPaNBaTh JIOTHUECKYIO LIETIOYKY, COCTOSIIYI0 M3 KIIOYEBOTO CJIOBa M COMOAYUHEHHBIX

€My CIIOB;



J BBIJICJIATH OOIIMI MPU3HAK JIBYX WJIM HECKOJIBKHX MPEIMETOB WM SBJICHUNA M OOBACHATH UX
CXOJICTBO;

J OOBETUHATD MPEIMETHl M SIBICHUS B TPYIIBI MO0 ONPEACICHHBIM MpPU3HAKaM, CPaBHUBATh,
KJaccu(uuupoBaTh U 00001aTh (PAKTHI U SBICHHUS;

J CTPOUTH PACCY)KICHUE HAa OCHOBE CPaBHEHHS IPEIMETOB U SIBICHUH, BBIACISISI IPU 3TOM 00-
IIYe MPU3HAKY;

J M3J1arath MOJly4eHHYI0 HH(OpMALNIO, HHTEPIIPETUPYSI €€ B KOHTEKCTE PeIIaeMoil 3a1auu.

2. YMeHue co3/aBaTh, IPUMEHTH U IPEOOPa30BbIBATh 3HAKH M CUMBOJIBI, MOJICIIM U CXEMBI IS perie-
HUSI y4eOHBIX U ITO3HABATEIbHBIX 3a/1a4. OO0YyJaromniCs CMOXKET:

J 0003HaYaTh CUMBOJIOM M 3HAKOM IPEAMET U/ SIBIICHUE;

J OIPEAETATh JOTUYECKUE CBA3M MEXAY MpeIMETaMH W/WIN SBICHUSAMH, 0003HAYaTh JaHHbBIC
JIOTUYECKHUE CBSA3U C TOMOIIBIO 3HAKOB B CXEME;

J CTPOUTH MOJIEIIb/CXEMY Ha OCHOBE YCIIOBHH 33/1a4M U/HIIM CIIOCO0a €€ PerIeHus;

J NEePEeBOAUTh HMH(OPMAIIHIO U3 TEKCTOBOTO B (HOpMaIM30BaHHOE MPEACTABICHNUE;

3. CmbicnoBoe urenue. O0y4aromuiicss CMOXKET:

. HAXOJIUTh B TEKCTE TpeOyeMyr MHGOpPMAIHIO (B COOTBETCTBHH C LEISIMH CBOCH JICSITEIBHO-
CTH);
. OpPUEHTUPOBATHLCS B COJCPKAHUHM TEKCTA, TOHUMATh LEJIOCTHBIM CMBICT TEKCTa, CTPYKTYpPHU-

pOBaTh TEKCT;
o YCTaHABJIMBATH B3aUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITHI, TPOIECCOB.
4. Pa3BuTue MOTUBALMU K OBJAJICHUIO KYJbTYpOH aKTUBHOI'O MCIOJb30BaHUS CIOBaped U JPYrux Io-
UCKOBBIX cucTeM. OOyJaromuicss CMOXKET:
o OCYILIECTBIIATh B3AUMOACHCTBHE C JIEKTPOHHBIMU IOMCKOBBIMY CUCTEMAaMU;
. (GopMHpPOBATH MHOKECTBEHHYIO BBIOOPKY M3 TIOMCKOBBIX MCTOYHUKOB JUIsI OOBEKTHBH3AINH PE-
3yJIbTaTOB IIOUCKA.
Kommynukarususie YY ]

1. YMeHHe opraHu30BbIBaTh y4eOHOE COTPYAHHYECTBO M COBMECTHYIO AESTEIbHOCTb C YUHTeE-
JIeM U CBEpCTHUKAaMHU; paboTaTh MHAUBHUYaJIbHO U B rpymie. O0yJyaromuics CMOXKeT:

® KOPPEKTHO M apryMEHTHPOBAaHHO OTCTaWBaTh CBOIO TOUKY 3PEHHUS;

® KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHMIO, C JOCTOMHCTBOM IpHU3HABaTh OMIMOOY-
HOCTBH CBOETO MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

e OpraHu30BBIBaTH y4eOHOE B3aMMOJAEUCTBHE B IpyIie (ONpeaessaTh oOlue e, pacupese-
JSTh POJIH, JOTOBAPUBATHCS IPYT C IPYTOM H T. [1.).

2. YMeHne 0CO3HaHHO UCIOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUU C 3aJa4e€ii KOMMYHUKa-
MU JUIsl BBIPAYKEHUS! CBOMX MBICIIEH U MOTpeOHOCTEHN JUIsl IUIaHUPOBAHUS U PETYIISLIMU CBOCH JEsTENb-
HOCTH; BJIaJICHHE YCTHOW U MUCbMEHHON PEUbl0, MOHOJIOTMYECKON KOHTEKCTHON peubto. O0yuatouiics
CMOXET:

® TIpPEACTaBIATh B YCTHOM MJIM MMCbMEHHOM (popMe pa3BepHYTHIH II1aH COOCTBEHHOW JIEsITENb-
HOCTH;

e COOJIOaTh HOPMBI IYOJIMYHON peuu, perjaMeHT B MOHOJIOT€ U TUCKYCCHH B COOTBETCTBUU C
KOMMYHUKaTUBHOM 3aJa4eil;

® BbICKA3bIBaTh CYXJICHUE U 3allpallliBaTh MHEHHE MapTHEpa B paMKax JHMaJIora;

® [PUHHUMATH PELICHUE B XOJI€ TMAJIOTa U COTJIACOBBIBATh €TI0 C COOECETHUKOM;

® UCIOJIb30BaTh HAIVISIIHbIE MaTepuaibl, MOATOTOBIEHHBIE/OTOOPAHHBIE MO/ PYKOBOJCTBOM

YUUTEIS.



3. ®opmupoBaHHUE U pa3BUTHE KOMIETEHTHOCTH B 00sactu ucnoyib3oBanus MKT. OOyuaromuii-
CSl CMOXKET:

® IICIICHANPABICHHO MCKATh M HMCIIOJIb30BaTh WH(GOPMAIMOHHBIE PECypChl, HEOOXOAMMBIC IS
perieHust yueOHbIX U MMPaKTUUECKHX 3a/1a4 ¢ momotisto cpeacts UKT;

® UCIOJ30BaTh KOMITBIOTEPHBIC TEXHOJOTUU JIISl pEIICHUs YIeOHBIX 3a7a4, B TOM YUCJIE: BbI-
YHCIICHUE, HAICAaHUE TICEM, JOKIIAI0B, pedepaToB, cO3JaHUE MPE3CHTAIUN;

® UCIOJIE30BaTh UHPOPMAITUIO C YIETOM ITHUECKUX HOPM.

MertanpeaMeTHble pe3yJbTaThbl 0CBOEHHUsI OCHOBHOW 00pa30BATEIbHONM MPOTPaMMBbl OCHOB-

HOTo 00111er0 00pa30BaHUs TOJKHBI OTPAXKATH!

1) yMeHHue caMOCTOSITEIbHO OMPECNATh e CBOEro OOYyYeHHUs, CTaBUTh U (OPMYIUPOBATH IS
ceOs1 HOBBIC 3a/1aud B y4yeOe M IMO3HABATEIHHOMN JICATEIIbHOCTH, Pa3BUBaTh MOTHBBI M HHTEPECHI CBOCH
M03HABATEIBHOM JIESTETLHOCTH,

2) yMEHHE CaMOCTOSTEIILHO IJIAHUPOBATh MYTH JIOCTHKCHHS LIEJIeH, B TOM YHCJIe allbTCpHATHBHBIE,
OCO3HaHHO BBIOMpaTh HanboJee 3P (HEKTUBHBIE CIIOCOOBI PEIICHHUS YyUeOHBIX U ITO3HABATEIBHBIX 3a/1a4;

3) yMeHHE COOTHOCUThH CBOM JCHCTBHS C TUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIISITh KOHTPOJIb
CBOCH JIEATEIHLHOCTH B TPOIECCE JOCTHKCHUS Pe3yiIbTaTa, ONPEIeNTh CIIOCOOBI JCHCTBHIA B pamMKax
MIPEIIOKEHHBIX YCIIOBUH B TpeOOBaHMI, KOPPEKTUPOBATH CBOM JCHCTBHS B COOTBETCTBHH C M3MEHSIO-
LIEHCS CUTYyalUen;

4) yMeHHUE OIICHUBATH MPABUIILHOCTh BBIIOJHEHHS YUeOHOM 3a/1auu, COOCTBEHHBIC BO3MOYKHOCTH €€
peleHus;

5) BiajieHHe OCHOBAaMH CaMOKOHTPOJIS, CAMOOIICHKH, IPUHSATHSI PEIICHUI W OCYIIECTBICHHUS OCO-
3HaHHOT'O BBIOOpA B yUEOHOI M NIO3HABATEIILHOM JICITEIIBHOCTH;

6) YMCHHE ONpPEIEISITh TIOHATHS, CO3aBaTh 0OOOIICHHS, YCTAHABIIMBATh aHAIOTHH, KJIaCCH(UIIH-
pOBaTh, CAMOCTOSITEIILHO BEIOMPATh OCHOBAHMS U KPUTECPUH TSI KIIACCU(UKALINN, YCTAHABIMBATH MTPH-
YUHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH JIOTUYECKOE PACCYXKIACHHE, YMO3aKIIOUeHUE (MHIYKTUBHOE, JIe-

AYKTUBHOC U I10 aHaJ'IOFI/II/I) 1 OCJ1aTh BBIBOJbI,

7) yMeHue co3aaBaTh, MPUMEHSTh U MPEOOPa30BBIBATH 3HAKM M CHMBOJIBI, MOJIETH U CXEMBI IS
pelieHrs yueOHbIX U IT03HABATENbHBIX 33/1a4;

8) CMBICIIOBOE YTEHHE;

9) yMeHHe OpraHu30BBIBaTh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBLHOCTh C YIUTEIEM U
CBEpPCTHUKAMH; paboTaTh MHANBUIYAJIHLHO U B T'PYIINE: HAXOAUTh OOIIEe PEIIeHHe W pa3peniaTbh KOH-
(IUKTHI HA OCHOBE COTJIACOBAaHMSI MO3UIIMK U yueTa MHTEPECOB; (GOPMYIUPOBATh, APTYMEHTUPOBATh U
OTCTauBaTh CBOC MHCHUC;

10) yMeHHe OCO3HAHHO HCMOJIh30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBUU C 3a/ladeil KOMMYyHHUKa-
WU JIJIs] BEIP@XKEHUS] CBOMX YYBCTB, MBICIIEH U MOTPEOHOCTEH; MITAHUPOBAHUS U PETYIIALIUU CBOCH Jes-
TEJIbHOCTH; BJIaJEHUE YCTHOM U MUCbMEHHOM PEeUbl0, MOHOJIOTHYECKON KOHTEKCTHON PEUblo;

11) dopmupoBanne u pa3BUTHE KOMIETEHTHOCTH B OO0JIACTH MCIOJIB30BaHUS HWH(OPMAIMOHHO-
KOMMYHUKAIMOHHBIX TexHomorui (manmee MKT- kommerenmwu), pa3BUTHE MOTHUBAIIMU K OBJIAJICHUIO
KYJIbTYypO# aKTUBHOTO TIOJIL30BAHUS CIIOBAPSIMU U IPYTUMHU TTOMCKOBBIMHU CUCTEMAMHU;

12) popmupoBanue U pa3BUTHE SKOJOTUUECKOTO MBIINIJICHUS, YMEHHUE NMPUMEHATh €r0 B MO3HaBa-
TeIbHOU, KOMMYHUKATUBHOH, COITMAILHON MPaKTHUKe U MPO(HEeCCHOHATFHON OPUEHTALINY.

W3ydeHne reoMeTpun B 8§ KJIacce aeT BO3MOKHOCTh O0YYArOMIMMCS JOCTUYD CIIEAYIOIIUX pe-

3yIbTAaTOB PA3BUTHS B NPEAMETHOM HAINIPABJICHMH



- yMeHHe paboTaTh C MAaTEMaTHUYECKHUM TEKCTOM (aHaJW3MpOBaTh, H3BJICKATh HEOOXOAUMYIO
uHpOpPMAIINIO), TPAMOTHO NPUMEHSTh MATEeMAaTUYECKYyl0 TEPMHHOJOTMIO U CHUMBOJHKY, HC-
MOJIb30BATH PA3JIMYHBIC SA3BIKU MATCMATUKH,

- YMCHHUC IIPUBOAUTH KJIaCCI/Iq)I/IKaI_II/II/I, JIOTUYCCKHUC OGOCHOB&HI/ISI, JOKa3aTeJbCTBa MaTrcma-
TUYECKUX YTBEPKICHHUIA;

— pa3BUTHE MPEJCTaBICHUM O YWCIE M YHUCIOBBIX CHUCTEMaxX OT HATypalbHBIX 10 JCHCTBU-
TEJIbHBIX YMCEJ, OBJAJICHHE HABBIKAMU YCTHBIX, MHUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BbIYHCIIE-
HUH;

— OBJJaACHUC T'COMCTPUYCCKHUM SA3BIKOM, YMCHHUC HCIIOJIB30BATh €ro IJjid OIMMMUCAHUA IPCAMCETOB

OKpPYKAOIIIero MUpa, MPUOOPETCHHE HABBIKOB T€OMETPUICCKIX MTOCTPOCHHIA;

Hpe)IMeTHLIe pe3yJbTaThbl 0OCBOCHUSA NIPOIrpaMMbI:

Oo0vuamonumiicsi _HaAy4YuTcsa B 8 kiiacce (Jisl MCIOJIL30BAaHMSI B MOBCEIHEBHOM KU3HU M

o0ecreyeHUs1 BO3MOKHOCTH YCIIEIIHOT0 MPOA0JIKeHHsI 00pa30BaHUsl HA 02a30BOM YPOBHeE)
I'eomerpuueckue purypnbi
¢ OnepupoBarh Ha 6a30BOM YPOBHE MOHATUSAMU T'€OMETPUUECKUX (PUTY;
® 13BJIEKATh HH(OPMAIIMIO O TEOMETPUIECKUX (PHUTypax, MPEICTaBICHHYIO Ha YePTEeKaxX B SBHOM
BU/IE;
® IIPUMEHATH JJIS PELICHUs 3a]1au reoMeTpruuecKre (hakThl, €CJIM YCIOBUS UX NPUMEHEHUS 3aaHbI
B SIBHOU (opme;
e pewiaTh 3a/1a4d Ha HAXOXJACHUE TEOMETPUUECKUX BEJIMYUH 110 o0pa3aM Uiu alfOpUTMaM.
B noBceHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMETOB:
® JCIIOJIb30BaTh CBOMCTBA T€OMETPUYECKHX (DUTYp JJIsl PEHICHUS THUIOBBIX 3a]ad, BO3HU-
KAIOIIMX B CUTYalUsIX TOBCEIHEBHOM JKHU3HMU, 3a/1a4 IPAKTUYECKOTO CONEP KAHUS
OTHowmeHus
e OmnepupoBarh Ha 0a30BOM ypOBHE MOHSTUSMU: PaBEHCTBO (GUIYp, paBHbIe (DUTYDBI, pa-
BEHCTBO TPEYTOJBbHUKOB
e B noBcenHeBHOM KU3HHM M NIPH M3YYCHHUHU APYTUX NPEIMETOB:
® JCIOJb30BaTh OTHOLICHMS AJIs PELICHUs] IPOCTEHIINX 3a/1a4, BO3HUKAIOLIUX B pealbHOU
KU3ZHU
N3mepenus u BoIuMcIeHUS
® PUMEHATH (GOPMYIIbI IJIOLIAIU, KOT/1a BCE JaHHbIE UMEIOTCS B YCJIOBUU;
e npumeHATh Teopemy [ludaropa, 6a3oBble TPUTOHOMETPUUECKHE COOTHOIIEHMSI AJIsi BBI-
YUCJICHUS JUIMH, PACCTOSHMM, IIJIOIAIEH B MPOCTEUIINX CIIydasiX.
B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:
® BBIUUCIATH PACCTOSHUS HA MECTHOCTH B CTAaHAAPTHBIX CUTYALIUSX, IJIOIIAJAN B MPOCTEH-
HINX CIIy4asiX, IPUMEHATh (OPMYJIbI B MPOCTEHIINX CUTYalUAX B IOBCEHEBHOM KU3HU
I'eomeTpuyeckue nocTpoeHust
e l300paxarh TUIIOBBIE IJIOCKHUE (DPUTYPHI OT PYKH U C TOMOIIbI0 HHCTPYMEHTOB.
B noBceiHeBHOM KU3HM M NIPH U3YUYEHHHU APYTUX NPeIMETOB:
®  BBINOJHATH MPOCTEUIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOIUMBIE B peabHON )KU3HU
I'eomeTpuueckune npeodpazoBaHus
e Crpouts Gpurypy, CAMMETPUYHYIO JaHHON (PUTYpe OTHOCUTEIHHO OCH U TOUYKH.
B noBceiHeBHOM KU3HM M TIPM M3YYEHHHU APYTUX NPeIMETOB:

® pacro3HaBaTh CUMMETPUYHBIE QUTYPHI B OKPYKAIOIIEM MUDPE



HcTopust MaTeMaTUKHU
e OnucelBaTh OTAEIBbHBIC BBIAAIOIINECS PE3YyJIbTaThl, IOJYYEHHBIE B XOE Pa3BUTUS Mare-
MAaTHKU KaK HayKH;
® 3HATh IPUMEPHl MATEMATHUYECKUX OTKPBITHMM U UX aBTOPOB, B CBSI3M C OTEUECTBEHHOH U
BCEMHUPHOM UCTOPHUEH;
® [IOHMMATh POJIb MAaTEMATUKU B pazButuu Poccun
Metoabl MaTeMaTHKH
e BpiOupaTh NOAXOASIINN U3YUYEHHBIH METOJ AJI PELICHUS] U3yYEHHBIX TUIIOB MaTeMaTH-
YECKUX 3a/1a4;
e [IpuBoauTh HpUMEpbl MaTEMaTHMUECKUX 3aKOHOMEPHOCTEH B OKpY)KalolleW AeicTBU-

TCJIBHOCTU U ITPOU3BCACHUAX UCKYCCTBA.

Oobyyaommuiica 8 kiacca MOJYYHT BO3MOKHOCTh HAYYUTHCS /I o0ecnedeHnsi BO3MOKHOCTH
YCIEIHOT0 NMPOX0JIKeHUs 00pa3oBaHusi HA 0A30BOM M yIJ1y0JIéHHOM YPOBHSX
I'eomeTpuueckue purypni
o Onepuposamv NOHAMUSMU 2EOMEMPUYECKUX ucyp;
®  u36IEKAmMb, UHMEPNPEMUPOBAMb U NPeobPA306bl8aAMb UHDOPMAYUIO O 2eOMEMPUYECKUX
Queypax, npedcmasieHHyI0 Ha Yepmetcax;
® npuMeHsmb ceomempuyeckue Gakmol OJisl peuleHus 3a0ay, 8 MoM Yucie, npeonoaeaio-
WUX HECKOJILKO UWA208 PeUuleHUs,
® opmynruposamsv 6 nNPOCMENUUX CLYHASX CGOUCMBA U NPUSHAKU Dueyp;
®  JoKa3vIBAMb 2eOMeMpPUYECKUEe YIMBEPHCOEHUS]
® gnademv CMAHOAPMHOU Kidccugurayuerl niockux gueyp (mpeyeorbHuKos u 4emulpéx-
V2ONIbHUKOB).
B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:
®  UCNONBL306AMb CEOUCMBA 2€0MEMPUYECKUX pueyp O peulenus 3a0ay NpaKmuiecKo2o
xapakmepa u 3a0a4 U3 CMEeHCHbIX OUCYUNTIUH
OTtHomeHns
e Onepuposamv NOHAMUAMU. NO00OUe hucyp, No00OHbIe Pucypobl, NOO0OHBIE MPEY2ONbHU-
K,
® npumensmos meopemy Daneca u meopemy 0 NPONOPYUOHALLHBIX OMPE3KAX NPU PeuleHul
3a0ay;
®  Xapakmepuzoeamsv 3AUMHOE PACNOLONCEHUE NPIMOU U OKPYICHOCIL.
B noBceaHeBHOI1 )KM3HU M IPU U3YYE€HHH PYTUX MPEAMETOB:
®  UCNONBL3068AMb OMHOULEHUS 01 PeuleHUs 3a0aY, 803HUKAIOUUX 8 PeATbHOU HCUSHU
H3mepenus M BLIYHCIEHHS
e  Onepuposamv npedcmagnenuamu o OIuHe, niowjaou, oovéme kax eeaudunamu. Ilpume-
Hamv meopemy [lugpazopa, hopmynvl niowaou npu pewienuu MHO20UA208bIX 3a0a4, 8 KOMOPLIX He
8ce OaHHble NPedCMABIeHbl A6HO, A MPeOVIOM 8bIYUCIEHUN, ONePUPO8amy Doee WUPOKUM KOude-
CcmMeoM hopmyNL OUMbL, NIOWAOU, NPOBOOUMDb BLIYUCLEHUS HA OCHOBE PABHOBENUKOCIU U PABHOCO-
CMAasIeHHOCmU,
*  dopmynuposams 3a0a4u HA 8bIYUCTEHUE OJIUH, NIOWAOel peulams Ux.
B noBceHeBHOI )KM3HU M NIPU U3YYEHHH IPYTUX MPEAMETOB:

L4 I’lpO@O()Z/lWZb BblUUC/IEHUA HA MecnHocmu,



®  npumeHamsb QOPMYIbl NPU BLIYUCIEHUAX 8 CMENHCHBIX YUEOHLIX NPEOMeMmax, 8 OKPY#Caro-
wetl 0elcmeumenrbHoOCmu
I'eomeTpuyeckue nocTpoeHu
e /1300paxcamsv ceomempuueckue ueypvl no MeKCcmosoMy U CUMBOIbHOMY ONUCAHUIO,
® C60000HO ONEpPUPOBaAMb YePMENCHLIMU UHCTNPYMEHMAMU 8 HECIONHCHBIX CILYUASX;
® NPUMEHAMb OMOEeNbHblE MEeMOObl NOCMPOCHUN YUPKYIeM U JUHEUKOU U NPo8ooUums npocmetiuiue
UCCe008AHUsL YUCTIA PeUleHUl;
® 3006padicams Munogvle NIOCKUe Queypvl ¢ NOMOWBIO NPOCMEUUUX KOMNbIOMEPHBIX UHCIPYMEH-
moe.
B noBceiHeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:
®  BBLINOIHAMb NpOCMeliuiue NOCMPOeHUs. HA MeCMHOCIU, HeobXo0uMble 8 PeaibHOU HCU3-
HU;
® OyeHUBamMv pazmepsl peasibHbIX 00BEKMO8 OKPYIHCAIOUe20 MUpa
HcTropust MaTeMaTUKHU
o  Xapaxmepuzosamv 6KIAO BbIOAIOWUXCA MAMEMAMUKOS 6 pa36umue Mamemamuru u
UHBIX HAYYHBIX obnacmel;
®  NOHUMAamMb poib Mamemamuxu 8 paszgumuu Poccuu
MeToanl MaTeMATHKH
o Ucnonw3ysa uzyueHuvie Memoobl, NpOBOOUMb OOKA3AMENbCMBO, 8bINOIHAMb ONPOBePICe-
Hue;
®  Buibupamv uzyyeHHvie Memoobl U UX KOMOUHAYUU ONsl peuleHus MamemamudecKux 3a-
oau,;
® ucnovL308amb Mamemamuieckue 3HaHUusA 0 ONUCAHUS 3AKOHOMEPHOCMELL 8 OKPYIHCAlo-
wetl OeticmeumenbHOCmU U NPOU3BEOEeHUSX UCKYCCMEA.

IIpenmeTHbIe pe3yJbTAThI H3YUCHHS TOJDKHBI OTPAXKATH:

1) dbopmupoBaHme mpeacTaBIeHUH O MaTEeMAaTHKE KaK O METOJIC MO3HAHUS JICHCTBUTEIHHOCTH,
MTO3BOJISIFOIIEM OIMHMCHIBATh M U3YyUaTh PEabHBIC MPOIECCHl U SBJICHHS: OCO3HAHUE PO MAaTEMATUKH B
pa3BuTun Poccuu u MUpa;BO3MOKHOCTE MPUBECTH MIPUMEPHI U3 OTEYCCTBEHHON W BCEMHPHON UCTOPUHU
MaTEeMaTHYECKUX OTKPBITHI U UX aBTOPOB;

2) pa3BuTHE yMEHUU paboTaTh ¢ yueOHBIM MaTeMaTHYECKHUM TEKCTOM, TOYHO U TPAaMOTHO BBIpa-
KaTh CBOM MBICJIH C TPUMEHEHUEM MaTeMaTH4YeCKOW TEPMUHOJIOTUU U CUMBOJIUKH, TIPOBOJIUTH KJIacCH-
¢dbukanuu, goruueckre 000CHOBaHUSA: MMPUMEHEHHE CIoco0a MOUCKa PEelIeHUs 3a/1adk, B KOTOPOM pac-
CYXJICHHE CTPOHTCS OT YCJIOBUS K TPEOOBAaHWIO WM OT TPEOOBAHWS K YCJIOBHIO; COCTABIICHUE TUTAHA
pelIeHUs 3aJla4d, BBIICJICHUE JTAllOB €€ PEIICHUS, HHTePIPETAIlUs BBIYUCIHTEIBHBIX PE3YJIbTaTOB B
3aJ1a4e, UCCIICIOBAHNE IMOJTYICHHOTO PEIICHUS 3a/1a4H; PeIeHUE JIOTHYSCKUX 3a/1a4;

3) pa3BuUTHE MIPOCTPAHCTBEHHBIX MPEICTABICHHM, N300pa3UTENbHBIX YMEHH, HABHIKOB TEOMETPH-
YeCKUX TMOCTPOSHUN: OMEepUpOBaHUE MOHATHSIMHU: MHOTOYTOJIBHUK, TPEYTOJIBHUK U YETHIPEXYrOJIbHUK,
MPSIMOYTOJIBHUK M KBAAPaT, OKPYKHOCTh U KPYT, H300pakeHHE H3ydyaeMbIX (PUTYp OT pyKH U C MOMO-
IO JIMHEUKH U [TUPKYJIS.

Conep:kanue y4eOHOI0 nmpeamera
I'eomerpus

I'eomerpuyeckue purypsl
@urypsl B reOMeTPHH H B OKPYKalOLeM MHUpe



OceBas cummeTpusi reomeTpudeckux Guryp. LlentpanbHas ciMMeTpHsi T€OMETPUYECKHUX QUryp.

MHOroyroJbsHUKHU

MHOroyroiapHHUK, €ro 3JIEMEHTHI U €r0 CBOMCTBA. Pacro3HaBaHMEe HEKOTOPBIX MHOT'OYTOJIbHUKOB.
Buinyxnvie u negvinyxknvie mroz2oy2onvHuku. TpeyronpHuku. CpenHsst TUHUS TpeyroibHUKa. UeThIpEx-
yronbHUKH. [lapannenorpamMm, poM0O, IpSIMOYTOJIbHUK, KBAJpaT, Tpareuus, paBHOOeApEeHHAas Tparelus.
CaoiicTBa M MPU3HAKH MapaljiesiorpaMmma, pom0a, mpsMOyrojJbHUKa, KBapara.

OKpyXHOCTB, KPYT

LlenTpanbHble U BOUcaHHbIe yribl. KacarenbHas u cexywas K OKpYKHOCTH, ux ceoticmea. Bru-
CaHHBIC U OIIMCAHHBIE OKPYKHOCTH JUJIS TPEYTOJILHUKOB, YemblpEX)201bHUKOS.

OTHOmEeHUA

Teopema Daneca.

Ilooooue

Ilponopyuonanvruvle ompesxu, nooodue gueyp. Ilooodbnvie mpeyeonvruku. Ilpuznaku noooous.

Beanunnbl

[TonsiTHEe O TIOMIAM TIIIOCKOM (GUTYpPHI U €€ cBoMcTBaX. M3aMmepenue mnomaneid. EquHuier nzme-
pEeHUs MJIOIA/IH.

HN3mepeHus u BbIYMCIEHUS

WHcTpymeHTsl A u3MepeHuid. V3mepeHue M BbIYMCICHHE JUIMH (PacCTOSHUMN), IMIOLIaAeH.
Tpuronomerpuueckue GyHKIMH OCTPOTO YIJia B MPSMOYTOJBHOM TPeyrojbHUKE. DOpMyIIbl IUIOMIAIN
TpPEyroJIbHUKA, IMapauieiorpaMMa 1 €ro YacTHhIX BUA0B. CpaBHEHME W BhIYMCIEHUE muionaaen. Teope-
Ma [Tudaropa. Bzaumnoe pacronoxenue npsiMoi U OKpYKHOCTH.

HcrTopust MaTeMaTHKH.
kona ITudaropa. danec, Apxumen. [Inaron u Apucrorens. ['eomerpus u uckyccro. ['eomerpuue-
CKHME 3aKOHOMEPHOCTH OKPY’KaroIIero Mupa. ACTpOHOMHUsSI U reoMeTpust. UTo U Kak y3Hau AHakcarop,
Oparocden u Apuctapx o pazmepax Jlynsl, 3emnu u Connna. Paccrosuus ot 3emnu 1o Jlynst u Comns-
ua. Mzmepenue paccrosiHus ot 3emiu 10 Mapca. Maremaruka B pazsutun Poccuu: Iletp I, mxona ma-
TEMaTUYECKUX M HAaBUTAIKUX HayK, pa3BuTue poccuiickoro ¢uora, A.H.Kpsuios. Kocmuueckas mpo-
rpamma M.B.Kengpim.

Il'eoMmeTpuyeckue NOCTpOEeHUs

ﬂereHue ompes3Kka Ha N pasHvlx yacmell. ﬂeﬂeﬁue ompesKa 6 OAHHOM OMHOWEHUU.

IInanupyemble pe3yJbTaThl H3y4eHUs1 Y4eOHOro npeamera “Auredpa 8 kiaacc”

IIpeaMeTHBIE pe3yJabTaThI
Y4eHHK HAy4YuTCH:

DJIeMeHTbI TeOPMH MHOKECTB M1 MATEeMaTH4YeCKOI JIOTUKH

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSMU: MHOKECTBO, AJIEMEHT MHOXKECTBA, [TOJAMHO-
YKECTBO, IPUHAIJIEKHOCTB;

®  33]1aBaTh MHOYKECTBA IIEPEYUCIICHUEM UX DJIEMEHTOB;

® HaXOJUTh IepeceueHue, 00beIMHEHHE, TOJAMHOKECTBO B IPOCTEUILINX CUTYALIMSIX;

e ornepupoBaTh Ha 6a30BOM YPOBHE MOHATHSMU: ONpeesieHUue, akCHOMa, TEOpeMa, 10Ka3aTelb-
CTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI 111 HOATBEPKHEHNS CBOMX BBICKA3bIBAaHUM.

B noBcenHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPEIMETOB:



®  CIOJIB30BaTh rpauueckoe MpeCTaBICHUEe MHOXKECTB JIsl OMMCAHUS PEAIbHBIX MTPOLIECCOB
U SIBJIGHUH, IPU PELICHUH 33/1a4 JPYTUX YU4EeOHBIX MPEAMETOB.
YpaBHeHHsI M HEPABEHCTBA
e OnepupoBarh Ha 6a30BOM YpOBHE MOHSTUSIMU: PAaBEHCTBO, YUCIOBOE PABEHCTBO, ypaB-
HEHUE, KOPeHb ypaBHEHUS, PEIlIeHUE YpaBHEHHsI, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILICHUE
HEPaBEHCTBA;
® IIPOBEPATH CIIPABEIINBOCTE YUCIOBLIX PABEHCTB U HEPABEHCTB;
e pelaTh JIMHEHHbIE HEPABEHCTBA U HECIIOXKHBIE HEPABEHCTBA, CBOJISIINECS K IMHEHHBIM;
® pelaTh CUCTEMbI HECIIOXKHBIX JIMHEUHBIX YpaBHEHUHN, HEPABEHCTB;
® TIPOBEPSTH, ABJIAETCS JIU JAHHOE YHUCIIO PEIICHUEM YpaBHEHUS (HEPaBEHCTBA);
® pemaTh KBaJpaTHbIC YpaBHEHUS 110 POpMyJie KOpHEH KBaIpaTHOTO YPaBHEHHUS;
e U300paxkaTh PEIICHUS HEPABCHCTB U UX CUCTEM HA YMCIIOBOU MPSMOIA.
B noBceHeBHOI KU3HU U NIPH U3YYEHUU APYTUX NPeIMETOB:

COCTaBJIATh U pelIaTh JIMHEHHBIC YPABHCHHS NIPU PEIICHUH 33a4, BOSHHKAIONINX B JAPYTUX Y4ESOHBIX
npeaMeTax.
DOyHKIUH

e Haxoauts 3HaueHue QYHKIUH 110 3a]aHHOMY 3HAUEHUIO apIyMEHTa;

® HAXOJWUTh 3HAYCHHE apryMEHTa 10 33JaHHOMY 3HAUYEHUIO ()YHKIIMU B HECIIOKHBIX CHTYya-
UsIX;

® OIpeeNnsaTh MOJIOKEHUE TOYKU IO €€ KOOpAMHATaM, KOOPIUHATHI TOUKH IO €€ MOoJIoXKe-
HUIO Ha KOOPJAWHATHOH IJIOCKOCTH;

e 10 rpaguKy HaXOAWUTh OOJACTh OINpPENENIEHUsl, MHOKECTBO 3HAYCHMH, HynMH (pyHKLUH,
MPOMEXYTKH 3HAKOMOCTOSIHCTBA, TIPOMEXKYTKM BO3pAacTaHHs U YyOBIBaHUWS, HaumOoiblIee U
HaMMEHblIIee 3HaYeHUs! QYHKIUY;

e CTpouTh rpaduk JTMHEHHON QYHKIINH;

® [IpPOBEPsTH, SABIAETCS JM AAHHBIA rpaduk rpapukoM 3aaHHOW (QYHKUUU (JIMHEHHOH,
KBaJIpaTU4YHOM, 00paTHON MPOMOPLUOHATIBHOCTH);

e omnpenensaTh NpUOMMKEHHbIE 3HAUEHUSI KOOPJMHAT TOUKU IepeceyeHns rpapuKkoB (yHK-
LAH.

B noBcegHeBHOI :KM3HM M IPU U3YYeHHUH JPYIHX NPeAMETOB:

*  HCIOJIb30BaTh TpadUKH pEATbHBIX IMPOIECCOB M 3aBUCUMOCTEH Uil ONpEeNIeHUs WX

CBOWCTB (HaMOOJBIIE ¥ HAMMEHBIINE 3HAYCHUS, TIPOMEXYTKHA BO3pPACTaHUS W yOBIBaHUS,

00J1aCTH MOJIOKUTENBHBIX U OTPUILIATENIbHBIX 3HAUCHHUH U T.11.);

*  HCIIOJIb30BaTh CBOMCTBA JIMHEHHON QYHKIIUK U ee rpaduK MU peLIeHUH 3a1a4 U3 IPYyTux

y4eOHBIX IPEIMETOB.

CraTucTHKA M TeOpHs BEPOSATHOCTEH

o ImMmeTh NpEACTABJICHUEC O CTATUCTUUYCCKUX XAPAKTCPHUCTUKAX, BECPOATHOCTHU CJ'Iy‘-IH.fIHOl"O

cOOBITHSI, KOMOMHATOPHBIX 3aj1a4ax;



® [IPE/CTaBIIATH JaHHBIE B BUJIE TAOJIUL, TUarpaMM, rpa(ukos;

® yyTaTh MHPOPMALIUIO, IPEICTABICHHYIO B BUIE TAaOIHIIbI, TMarpaMMbl, rpaduka;

® ONpEeIeNsATh OCHOBHBIE CTATUCTHUECKUE XapAaKTEPUCTHKHU YUCIOBBIX HAOOPOB;

® OLEHMBATH BEPOSTHOCTb COOBITUS B IPOCTEUIINX CITydasiX.

B noBcegHeBHOI :KM3HHM M IPU U3YYEHHH JPYIHX NPEAMETOB:

® OIEHHMBATH KOJMYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Iepedopa;

® UMETh PE/CTaBIECHUE O POJIU MPAKTHUECKHU IOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;

® CpaBHMBATh OCHOBHBIE CTATUCTHUYECKUE XApaKTEPUCTHUKH, MOIyYEHHBIE B IIpolecce pe-
LICHUs IPUKJIaHON 3a7auk, U3y4EHHs pEallbHOTO SIBICHUS;

® OLCHMBATH BEPOSITHOCTh PEAIbHBIX COOBITUI U SIBIEHUHN B HECIIO)KHBIX CUTYalUsX.

TekcToBBIC 3aa4H

e Pemarh HECIOXKHbBIE CIOKETHBIE 3a7audl Pa3HbIX TUIIOB Ha Bce apu(pMeTHUEcKue Jaei-
CTBUS,

® CTPOUTh MOJIEJIb YCIIOBHS 3a7jaudl (B BUJE TaOJIMIbI, CXEMbI, PUCYHKA WJIM YpPaBHEHUS), B
KOTOPOH JlaHbl 3HAUEHUs BYX M3 TPEX B3aUMOCBS3aHHBIX BEJIMYUH, C LIEJIbIO ITOMCKA PELICHUs 3a-
Jauu;

® OCYHIECTBJIATH CIIOCOO IMOMCKA PEHICHUs 3a7add, B KOTOPOM PACCYKIEHHE CTPOUTCS OT
YCIIOBHSI K TPEOOBAHHUIO WM OT TPEOOBAHMS K YCIIOBHIO;

® COCTaBIATH IJIAH PELICHUS 33]a4H;

®  BBIJCTATH STAIbl PEIICHU 3a/1a4H;

® HHTEPIPETHPOBATh BBIYMCIUTEIBHBIC PE3yJbTAThl B 3ajade, MCCIEO0BATH MOJYyYECHHOE
peleHue 3aauy;

® 3HATH pa3jIMyhe CKOPOCTEH 0OBEKTa B CTOSUYEH BOJE, MPOTUB TEYCHUS U 110 TEYCHHIO pe-
KH;

e pemiaTh 33/1a4M HA HAXOXK/IEHUE YaCcTH YMCIIa M YUCIIA 110 €T0 YacTH;

e pemiaTh 3a7aydl Pa3HbIX TUIOB (Ha paboTy, Ha MOKYNKH, HA JBM)KEHUE), CBA3ZBIBAIOIINX
TPH BEIMYUHBI, BBIAETATH 9TH BETMUUHBI U OTHOLLICHUS MEX/Ty HUMH.

B noBceaHeBHOI )KM3HU M PU U3YYeHHUH IPYTHX MPeEIMETOB:

® BBIJABUTaTh TUTIOTE3BI O BOBMOXKHBIX TPEACTHHBIX 3HAYCHUAX HCKOMBIX B 33]1a4€ BEIIMIHH
(nenatb NPUKUIKY).

Hcropust MaTeMaTUKH

* OnuceiBaTh OTAEIbHBIE BBIIAIOIIMECS PE3YJIbTAaThl, IOJyYEeHHbIE B X0/1€ Pa3BUTUSI MaTe-

MaTHKH KaK HayKH;

* 3HATh NMPUMEPHl MAaTEMATUYECKUX OTKPBHITHH U WX aBTOPOB, B CBS3H C OTEYECTBEHHOW U

BCEMHUPHOUN UCTOPHUEN;

* TMOHHUMATH POJIb MaTeMaTHKH B pa3BUTHU Poccuu.

Y4yeHuk IMOJYYMT BO3MOKHOCTb HAYYUTHCH:
9J1eMeHThI TCOPUH MHOKECTB U MaTeMaTH4eCcKoil JOTruKH



o Onepuposams noHAmMuUAMU. OnpeoelieHue, meopemd, AKCUoMd, MHOdtiCe-
CMBO, XApaKkmepucmuKy MHONMCECmaa, deMeHn MHOMCeCmed, nycmoe, KoOHeuHoe u bec-
KOHeYHOe MHOIHCEeCMB0, NOOMHONCECMBO, NPUHAOTIHCHOCMb, BKII0UEHUe, PABEHCMEO
MHOXICECm8,
. U3006padcamov MHONCECMBA U OMHOULEHUE MHONICECE C NOMOUWBIO KPY208
Diinepa.
B noBceHeBHOI KU3HU U NIPH U3YYEHHUH JAPYTUX NPeIMETOB:
®  Ccmpoumbs YenouKu YMO3aKIOYeHUll Ha OCHOBE UCNONIb308AHUS NPAGUIL IO2UKU,
®  UCNONB308AMb MHONCECMBA, ONEPAYUU C MHOICECMBAMU, UX epaduieckoe npedcmasienue
0J151 ONUCAHUSL PEANbHBIX NPOYECCO8 U SGNEHUL.
YpaBHeHuUs1 1 HepaBeHCTBA
o Onepuposamv nOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPEHb VPABHEHUs, peuleHue Hepa-
8EHCMBA, PABHOCUNIbHbIE YPAGHEHUs, 001acmb Onpedeieus YPasHeHus (Hepasencmed, cucmemsl ypas-
HeHUll UlU HepaseHCcms),
®  pewams JUHElHble YPAGHEHU U YPABHEHUs, CGOOUMblE K JUHEUHbIM C NOMOUbIO MOodiCOe-
CMBEHHbIX NPeobpPazoeanull;
®  pewams KEAOpaAmMHvle YPABHEHUs U YPAGHEHUS, C8OOUMble K KBAOPAMHBLIM C NOMOWBIO
MOoJHCOeCMBEHHbIX NPeoOdPA308aAHULL,

®  pewams OpOOHO-IUHElIHbIE YPABHEHUS,

®  pewams npocmetiviue UppPAYUOHAIbHbIE YPABHEHUs 8UOA \/ f(x)=a, \/ f (x) = \/ g (X) ;

e pewams ypasnenus euda X" =a;

®  pewams yPasHeHUs CHOCODOM PAZLONCEHUS HA MHONCUMENU U 3AMeHbL NePEMEHHOU,

®  UCNOIB308aMb MEMOO UHMEPBALO8 OISl PeUleHUS YelblX U OPOOHO-PAYUOHATILHBIX.

B noBce1HeBHO KU3HM U NIPH U3YYEHHH APYTUX MPeIMETOB:

®  CcoCmaensame U peulams JUHeliHble U K8AOPaAmHble YPAGHEeHUsl, YPAGHEHUS, K HUM C800siuue-
Csl, CUCmeMbl TUHEUHbIX YPABHEHU, HEPABEHCME NPU PEeUleHUU 3a0ay OpYeUux Y4eOHbLX npeoMenos;

®  GLINOIHAMb OYEHKY NPABOON000OUs Pe3YIbmamos, NOAYHYAeMbIX NPU PEUeHUU TUHEUHbIX U
K6AOPAMHBIX YPAGHEHUN U CUCMEM TUHEUHbIX YPAGHEHUL U HePABEeHCME NpuU PeueHun 3a0ay Opyeux
VUEOHbIX NPEOMEMO8.
DOyHKIUH

e Onepuposamsv NOHAMUAMU: DYHKYUOHATbHASA 3A8UCUMOCMb, YHKYUA, epagux gynkyuu,
Ccnocoowl 3a0anus QyHKYuu, apeymenm u 3Havenue QyHKyuu, ooaacms onpeoeneHus U MHONCeCmeao
3HayeHull YHKYUl, HYIU QYHKYUU, RPOMENCYMKYU 3HAKONOCMOAHCMEAd, MOHOMOHHOCMb (YHKYUU, YEM-
HOCMb/HeuémHOCMb QYHKYUU,

e cmpoumbs epaghuKku TUHEUHOU, K8AOPAMUYHOU (DYHKYUL, 0OpamHOU NPONOPYUOHATbHOCIU,

Kk
pyuxyuu euoa: y=a+m, y=x,y=¥x, y=|x;



®  Ha npumepe KBAOPAMUYHOU QYHKYUU, UCNONb308AMb NPeodpa308anus epapuxa @GyHKyuu
y=f(x) ons2 nocmpoenus spagpuros gynxyuii y =af (kx+b)+c.
TexcroBble 3a1a4u

e  Pewamb npocmvle U CLONCHbIE 3A0a4U PA3HLIX MUNOG, A MAKNHCE 3a0a4l NOBbIUEHHOU
mpyoHocmu,

®  UCNOIB308AMb pA3HLIE KPAMKUE 3ANUCU KAK MOOeNU MEKCMO8 CILONCHbIX 3a0ay 0/ No-
CMpOeHUsl NOUCKOBOIL CXeMbl U peulenus 3a0ay;

®  paziuuamev MoOeib MeKCma U MOOeib peuenus 3a0aiu, KOHCMpYUposams K 0OHOU MOOeu
PeeHUs. HeCIOMHCHOU 3a0ayu pa3nvle MoOeau MeKCma 3a0ayu;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA pelueHUst 3a0ad (0m mpebosanus K yCio8uro u om
VC08UsL K MpebOo8aHUI0);

®  MOOeNUPOBAMb PACCYICOEHUsL NPU NOUCKE PEUEeHUs. 3a0ad ¢ NOMOWbIO epap-cxembl,

®  gbIOENAMb IMANGL peUleHUsl 3a0adU U COOEPAHCAHUE KAH 0020 IManda;

®  YMemb 8bIOUPAMb ONMUMATILHLIL MEMOO0 peueHUs 3a0ayu U 0CO3HABAMb 8blOOP Memooda,
paccmampusams pasiuitbie Memoobl, HAX0OUMb PA3HblE PeUleHUs 3a0adl, eCid 603MONCHO.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  gbIdeNAMb NPU peuleHuu 3a0ad XapaKmepucmuku paccmampueaemon 8 3adaie cumyayuu,
OMIUYHBLE OM PEANbHBIX (e, Om KOMOPbIX abCmpasupo8anucs), KOHCMpPYUposams Ho8ble CUMyayuu ¢
VUEMOM 3MUX Xapakmepucmuk, 6 YaCMHOCMU, NPU peuleHuu 3a0ay HA KOHYEeHmMpayuu, yYYyumoléams
NIOMHOCMb eujecmsd;

®  pewams U KOHCMPYUPOBAMb 3a40a4U HA OCHO8E PACCMOMPEHUSl PeAIbHbIX CUMYAYUll, 8 KO-
MOopvIX He Mpedyemcsi MOUHbBLU 8bIYUCTUMENbHBII PE3YIbIMan,

®  pewams 3a0auu HA OBUINCEHUE NO peKe, PACCMAMPUBAS PA3Hble CUCMeEMbl OMCYemd.

CTaTHCTHKA U TeOpHs BEPOSITHOCTEMH

*  Onepuposamv NOHAMUAMU. CMOAOYAMblE U KPY208ble OUazpammvl, madiuybl OAHHbIX,

cpednee apugpmemuueckoe, MeOuana, HauboIbulee U HaAUMeHblUee 3HAYEHUS 8blOOPKU, PA3MAX

8bIO0PKU, OUCIEPCUsL U CMAHOAPMHOe OMKIOHEHUE, CYHAUHASL USMEHYUBOCHIb,

*  U361eKamv UHGOPMAYUIo, NPeOCMAsIeHHYI0 8 MAabaUYax, Ha OUAsPAMMAax, epagurax;

*  cocmasnsams mabauysl, CMpoums OUAepamMMbl U SpaguKku Ha OCHO8e OAHHbIX,

*  Onepuposamv NOHAMUAMU. PAKMOPUAT YUCTA, NEPECTNAHOBKU U COYeMAanUsl,

B noBceiHeBHO KU3HM U TIPH U3YYEHHH JAPYTUX NMPEIMETOB:

*  u361eKamv, UHMEPNPEemuposams U npeoopazosvléams UHGOpPMAayUIo, npeocmasienHylo 8

mMabauyax, Ha OUASPAMMAx, epaQuKax, OMpatcarowWyo cGOUCMEA U XAPAKMEPUCTNUKU PedibHbIX

npoyeccos u s8ieHull;

*  ompedenamb CMAmMucmuiecKue Xapaxmepucmuku 8blOOpOK no madbauyam, Ouazpammam,

epagpuxam, eblNOIHAMb CPABHEHUE 8 3A8UCUMOCINU OM YelU peuleHus 3a0ayu;

° oYyeHueambvb 6EPOAMHOCMb PeAIbHbLX cobbImuil u s61eHUll.



HcTopust MaTeMaTUKHU
e  Xapaxmepusoeams 6KIAO BbIOAIOWUXC MAMEMAMUKO8 6 pa3eumue Mamemamurxu u
UHBIX HAYYHBIX oOacmell;
®  NOHUMAamb pojib Mamemamuxu 8 pazeumuu Poccuu.

MertanpeameTHble pe3yJibTaThl
Pezynamuenvie YY/I:

— CaMOCTOSITEIIBHO 0OHapyicueamos U hopmyauposams MpodieMy B KIACCHOW M MHAWBUIYAJTbHON

y4eOHOU JesITebHOCTH;

— 8b106UcAMb BEPCUN PEIIEHUs TPOOJIEMbI, OCO3HABaTh KOHEUHBIH pe3ysIbTaT, BHIOMpAaTh CPEACTBA

JOCTUKEHHS LEIU U3 MPEIII0KEHHBIX WIH UX UCKATh CAMOCTOSITEIBHO;

— cocmasnams (AHAUBUAYATBHO WA B TPYIINE) IJIaH pelIeHUs MPoOIeMbl (BBITOTHEHUS TPOCKTA);

— paboTas o MPEeAI0KEHHOMY UJIM CAMOCTOSITEIbHO COCTaBICHHOMY IUIAHY, UCHOIb306aMb HAPSIAY

C OCHOBHBIMH U JIOTIOJTHUTEJIbHBIE CPEJICTBA (CIIPaBOYHAS JTUTEPATypa, CIOKHBIC MPUOOPHI, KOMITh-

10Tep);

— NIAHUPOBAMb CBOIO MHANBUIYALHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

— cBOOOJIHO 10/16308ambCsi BBIPAOOTaHHBIMEA KPUTEPHUSIMH OLICHKH U CAMOOLICHKH, UCXOIS U3 1SN U

HUMEIOIIUXCSA KPUTEPUEB, pa3inyasi pe3yiabTaT U COCOObI IeHCTBU;

— B XOJI€ TIPE/ICTABJICHUS MIPOEKTA 0a8amb OYeHK)Y €ro pe3ysibTaTaM;

— CaMOCTOSITENIbHO 0CO3HA8AMb MIPUUUHBI CBOETO YCIeXa WM HEyCleXa U HaXOJIUTh CIOCOOBI BbI-

X0Ja U3 CUTYallul HEYCIIEXa;

— yMemb oyeHums CTENeHb YCIEeITHOCTU CBOCH MHANBUAYAIBHONH 00pa30BaTeIbHOM e TEIHHOCTH.
Ilo3naeamenvnvie YY/[:

— GHAIU3UPOBAMb, CPABHUBAMD, KIACCUDUYUPOBamMb U 0000wjamb PAKTHI U SIBICHUS;
— ocyujecmenams CpaBHEHHE, CEPUALIAI0 U KIIACCU(PUKALIMIO, CAMOCTOSTEIbHO BBIOUPAst OCHOBAHUS
Y KPUTEPHH JJI YKA3aHHBIX JIOTHYECKHUX OTEPAaIlUii; CTPOUTH KJIACCU(DUKAIMIO ITyTEM TUXOTOMHUYE-
CKOTO JIeJIeHHs (Ha OCHOBE OTPHIIAHMS);
— cmpoums JOTM4eCKM OOOCHOBAHHOE pACCy’KJEHHUE, BKJIOYAIOIIEE YCTAaHOBJIEHHWE IPUYMHHO-
CJIE/ICTBEHHBIX CBA3EH;
— co30aéamb MaTEMAaTUYECKUE MOJIEIH;
— COCTaBJISATh TE3UCHI, PA3IMYHbIE BUJBI MIAHOB (IIPOCTHIX, CIOKHBIX U T.M.). [IpeoOpa3oBbIBaThH
nH(OPMALIHIO U3 OAHOIO BUJA B Ipyroi (TaOauIly B TEKCT, IUarpaMMy U Ip.);
— @bIYUMbIBAMb BCE YPOBHU TEKCTOBOM MH(OPMAIIUU.
— ymemsb onpeodesisimb BO3SMOKHbIE UCTOUHUKH HEOOXOJMMBIX CBEJIEHHI, MPOU3BOAUTH MOMCK HH-
(dbopMaruu, aHaTU3UPOBATh U OLICHUBATH €€ TOCTOBEPHOCTb.
— MOHKMasl MO3UIHUIO JIPYTOro YeNOBeKa, paziuiuams B €ro peu: MHEHHE (TOUKY 3peHHs), JoKa3a-
TENBCTBO (apryMeHThI), GaKThl; TUIIOTE3bI, AKCHOMBI, TEOPUH. J[JI1 TOT0 CaMOCTOSTENHHO UCTIONb-
30BaTh pa3IUYHbIE BUIBI UYTEHHS (M3ydarollee, MPOCMOTPOBOE, O3HAKOMHUTEIBHOE, MOHCKOBOE),
MPUEMBI CITYLIAHUS.
— YyMemb UCNOb306amMb KOMIIBIOTEPHbIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU KaK MHCTPYMEHT JUIs
JOCTHKEHHS CBOUX I1€JIeil. YMETh BBIOMpaTh aJieKBaTHBIC 33]]a4€ HHCTPYMEHTAJIbHBIE TPOTPAMMHO-
anmnapaTHbIe CPEICTBA U CEPBUCHI.
Cpeocmeom opmuposanus no3HaBaTeNbHBIX Y Y]l ciiykaT yuyeOHBIM mMaTepual U TMPEXKIe BCETO
MPOYKTUBHBIC 3ajaHUs y4eOHUKaA.

— Hcnonp3oBaHue MaTeMaTUYECKUX 3HAHWK IS PEIICHUS PA3TMYHBIX MaTeMaTUYeCKHX 3a1ad v
OLICHKHU MOJIYYEHHBIX PE3YJIbTATOB.

— COBOKYITHOCTh YMEHUH IO UCIIOJIB30BAaHUIO JOKA3aTEIbHON MAaTEMAaTUYECKON pEeUH.

— COBOKYITHOCTh YMEHHUIA TI0 paboTe ¢ nH(popMaluel, B TOM YHCIE U C Pa3IMUYHBIMH MaTeMaTH4e-
CKHMH TEKCTaMHU.

— YMeHus UCnosib30BaTh MATEMATUUYECKUE CPEACTBA JIsl U3YyUEHHUS U ONUCAHUs peajbHbIX IpoLec-
COB U ABJICHUU.

— He3aBuCUMOCTh M KpUTUYHOCTD MBIIIJICHHUS.

— Bosist 1 HaCTOMYMBOCTH B JJOCTUKEHUH LIEJIH.

Kommynuxamuenwvie YY/[:



— CaMOCTOSITEIIBHO Op2aHu3068b16amy yIeOHOE B3aUMO/IEICTBYE B TpyIIIe (OIpeAeNaTh O0LMe ey,

JOrOBapUBATHCS IPYT € APYIOM M T.1.);
— OTCTauBasi CBOIO TOUKY 3PEHHUSI, NpUEOOUMb apeyMeHMbl, TONTBEPkKAas UX (haKkTamH;

— B IUCKYCCHUU yMemb 6bl08UHYMb KOHTPAPTYMEHTHI;

— YUUTBCSI KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHIO, C TOCTOMHCTBOM NpU3HABAMb OIINOOYHOCTD
CBOETO MHEHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €Tr0;

— NOHMMas TO3ULHUI0 JIPYrOro, pa3iuyams B €r0 peuu: MHEHUE (TOUKYy 3pEHHs), AOKA3aTebCTBO
(aprymeHTsI), GakThl; TUTIOTE3bI, aKCHOMBI, TCOPUH;

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y Y]l ciayXaT TEXHOJOTUs MPOOJIEMHOTO o0yue-
HUs, OpraHu3alys padoThl B MaJIbIX IPyMMax, TaKKe HCIOJIb30BaHUE HAa YPOKaX TEXHOJOTHH JINY-
HOCTHO- OPUEHTHUPOBAHHOTO U CHUCTEMHO- JIEATEIbHOCTHOTO O0Y4YEHHUS.

JIN4YHOCTHBIE Pe3yIbTATHI
*YMEHHUE SICHO, TOYHO, TPAMOTHO HM3J1araTh CBOU MBICIIM B YCTHOM U MUCbMEHHOM (popme, MOHMMATD
CMBICJI TIOCTABJICHHOH 33/1a4¥, BBICTPAUBATh apTYMEHTAIIHMIO, IPUBOJIUTH IPUMEPBI U KOHT PIIPUMEDPHI;
* KPUTUYHOCTH MBILIUICHUS, YMEHUE PACIIO3HABATh JIOTMUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUSA, OTJINYATD
THIIOTE3Y OT (aKTa;
* Ipe/ICTAaBIICHIE O MATEMAaTUYECKOM HayKe Kak cpepe ueroBeuecKoil 1eaTenbHOCTH, 00 3Tanax ee pas-
BUTHS, O €€ 3HAYMMOCTH JIJISl Pa3BUTHSI [IUBUIIU3AIINH;
* KPEaTUBHOCTH MBIILICHNS, THULIMATUBA, HAXOIYMBOCTh, aKTUBHOCTb NP PEIICHUNA MAaTEMATUYECKIX
3ajad;
* yMEHHE KOHTPOJIUPOBATH MPOIIECC U Pe3yNbTaT yueOHOI MaTeMaTH4ecKoi NesTeIbHOCTH;
* CITOCOOHOCTH K AMOIIMOHAIBHOMY BOCIIPHSTHIO MaTEMaTHICCKIX OOBEKTOB, 3a/1a4, PEIICHUN, PACCyXK-
IEHUH.
Conep:xanue yueOHOro npeamera

PanuoHanbHbIe YHcJaa. MHOXKECTBO pallMOHANBHBIX yucell. CpaBHEHUE PAIlMOHATIBHBIX YHCET.

JleficTBUS ¢ paluOHAIBHBIMU YUCHaMu. [Ipedcmasnenue payuoHaibHo20 YUCia 0eCamuyHol Opo-

Ovro. CTaHJApTHBIN BU]T YKCIA.

HppanuonanbHbie YU

[TonsiTue nppannoHaibHOrO yKcia. Paco3zHaBaHne mppanuoHaibHbIX yucen. [Ipumepsl mokasa-

TeNbCTB B anredpe. MppalnoHalbHOCTb ‘II/ICJIa\/E . [Ipumenenue B reometpun. CpasHenue
ToxnecTBeHHBbIE IPe0OPa30BAHUA

JlpoOHOo-panuoHanbHbIe BbIpazkeHusl. CTeneHp ¢ 1enabiM nokasareneM. [IpeoOpa3oBanue apo0-
HO-TTUHEHHBIX BBIPXEHUH: CIOKEHUE, YMHOXKEHHE, AeNeHue. Aneebpauyeckas opodw. Jonycmumsie
3HAYEHUs. NePEMEHHbIX 8 OPOOHO-PAYUOHANLHBIX bipadiceHusax. CokpaweHue anreebpauyeckux opooeu.
Ilpusedenue ancedbpauueckux opobeii Kk oowemy 3namenamenio. /leticmaus ¢ areeopaudeckumu 0poos-
MU: CNOJICeHUe, 8bluUmanue, YMHOd CeHUe, OelleHue, 8036edenue 8 cmenets. Ilpeobpaszosanue svipadice-
HULL, COOepACAUX 3HAK MOOYIIAL.
KBaaparnbie kopHn
Apudmernueckuil KBapaTHbIii KopeHb. [IpeoOpa3oBanne BrIpakeHUH, coAepkKaIUX KBaJpaTHbIE KOP-
HU: YMHOXEHHUE, JIeJIeHUe, BHIHECEHUE MHOMKUTEINSl U3-TI0J 3HaKa KOPHS, 6HeceHue MHOMICUmesns noo
3HAK KOPHAL.
YpaBHeHust
Ilpeocmasnenue o pasnocunvnocmu ypasuenui. Obaacms onpeoeneHus ypasHenus (obaacms O0ony-
CIMUMbBIX 3HAYEHUL NepeMEeHHOl).

KBanpaTrHoe ypaBHeHHe M er0 KOPHH



KBanparusie ypaBHenus. Henonnble kBajpaTHble ypaBHeHHs. JJUCKPUMUHAHT KBaJPATHOTO yPaBHEHHSL.
dopMyna KopHEW KBaApaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpammuas meopeme Buema.
Pemenue kBagpaTHBIX ypaBHEHHUH: HUCIIONB30BaHKUE (POPMYIIBI IS HAXOXKIACHUSI KOPHEH, epaghuueckuti
Memoo peuwieHusl, paziodiceHue Ha MHoxcument, noooop KOpHell ¢ UCHONb308aHUueM meopemvl Buema.
Konuuecmeo kopmueui xeadpammnoz2o ypasHeHus 6 3a6UCUMOCMU OM €20 OucKpumuxawma. PemeHue
IpOoOHO pallMOHANIBHBIX ypaBHEHUN. Pellienne TeKCTOBBIX 3a/1a4 anre0pandyeckuM CrocoOoM.
ApoOHo-panmoHaJbHbIe YPaBHEHUS
Pemenne mpocTedmmx IpoOHO-TMHEWHBIX ypaBHEHUH. Peuwenue OpoOHO-paAYUOHATILHBIX VPABHEHUL.

Memoowl pewienus ypagneHuti. Memoobl pA8HOCUTbHBIX NPeodPA308aHULl, MEMOO 3aMeHbl NePeMEeHHOU.

IIpocmetiwue uppayuonanvHovle ypagueHus 6uoa \/f (x) =a , \/f (x) = \/g () .

HepaBencrBa
Uucnosble HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEPABEHCTB. [IpoBepka cripaBeIlIMBOCTH HEPABEHCTB IIPU
3aJlaHHBIX 3HAUEHUSX NepeMeHHbIX. [IpulnkeHHoe 3HaYeHHE BEJIWYUHBI, TOYHOCTH MPUOIHMKEHUS.
HepasenctBo ¢ nepemennoit. Ctporue u HecTporue HepaBeHcTBa. OQbacms onpedeieHus HepageHCcmea
(obnacms donycmumsix 3HayeHull nepemerHoll). Perienne TMHEHHBIX HEPABEHCTB.
CucreMbl HEPaBeHCTB
CucreMbl TMHEHHBIX HEPABEHCTB C OJHOW NepeMeHHOM. PerieHne cucreM HEpaBeHCTB C OJHOMW Iepe-
MEHHOM: JInHeNHbIX. M300paxkeHne pelieHuss cucTeMbl HEPaBEHCTB HA YMCIOBOM MpsIMOW. 3anuch pe-
LIEHUSI CUCTEMbI HEPABEHCTB.
DOyHKIUH
IHousitue pyHKkumMu
I'paduk ¢pynxun. [pumeps! QyHKIMIMA, MOTy4aeMbIX B POLIECCE UCCIIEIOBAHUS PA3IMUHbIX PEabHBIX
MIPOIIECCOB U pelIeHUs 3a7a4. 3HaueHue QyHKIuu B Touke. CBoMCTBa (QYHKIUI: 00J1aCTh ONpeaesICHuUs,
MHOYECTBO 3HaU€HWH, HynU. [Ipedcmasnenue 06 acumnmomax.
Henpepvienocmo ¢hynxyuu. Kycouno 3adannvle gynxyuu.

Oo0paTHas NPONOPUMOHAIBLHOCTH
. k k . —
CaolictBa QyHkiuu Yy =—7y = —. I'unepbona. CBolicTBa QYyHKIUH ¥ = 4/ x.
X x

Pemienue TeKCTOBBIX 3a1a4.

3agaum Ha Bce apudmMeTrnyeckue aeilictBus. VcnonszoBaHue Tabaull, cXeM, UepTexel, Ipyrux
CPEICTB NPEJCTaBICHUS JaHHBIX [IPU PEILICHUH 3a1a4U.

3agaum Ha IBUKeHHME, pad0oTy M MOKYNKH. AHAJIU3 BO3MOXXHBIX CUTyallui B3AMMHOI'O PACTIOJIOKEHUS
00BEKTOB MPHU WX JBUKEHUH, COOTHOIICHUSI 00HEMOB BBITIOJTHSIEMBIX padOT MPU COBMECTHOU padoTe.
3agauyu Ha yacTH, 10JIM, NPOLEHTHI. PerieHne 3a1a4 Ha HAX0KIEHUE YaCcTH YKCIIa U YKMCIIa [0 €ro Ya-
ctu. Pemenue 3a1a4 Ha npoueHTsl U 1onu. [IpuMenenne nponopuuii pyu peieHny 3agad. Jloruyeckue
3a1a4u

Pemenue noruueckux 3anad. Peuierue 102utecKux 3a0a4 ¢ NoMowbo epagos, mabauy.

OcHOBHBbIE MeTO/IbI pellleHUs] TEKCTOBBIX 3aa4: apudMeTHuecKuil, anredpandyeckuii, nepedop Bapu-



aHTOB. [lepsuunvle npedcmasieHuss 0 Opyeux Memooax peulenus: 3a0ay (ceomempuyeckue u epagpuue-
CKue Memoowl).
Crarucruka
TabnuuHoe W rpaduyueckoe MpeacTaBiICHUE JAHHBIX, CTONOYAThIE U KPYTOBBIE TUATPAMMBI, TpaduKH,
MPUMEHECHHE TUarpamMM U rpaduKoB /sl OMMCAHUS 3aBUCUMOCTEH PEalIbHBIX BEIIMYWH, U3BICUCHUE HH-
dbopmanuu u3 Tabaui, auarpamm U rpadgukoB. CiydaiiHas U3MEHUMBOCTh. MI3MeHYMBOCTD Mpu U3Mepe-
HUsIX. Pewarowue npasuna. 3axonomepHocmu 8 USMEHUUBHIX BENIUUUHAX.
MHo:kecTBa U OTHOIIEHUS] MEKTY HUMH
MHOXeCTBO, Xapakxmepucmuieckoe C80UCHE0 MHONCECHEA, YIEMEHT MHOXXECTBA, Nycmoe, KOHeUHOe,
beckoneunoe muodicecmeo. IlommuoxkecTBO. OTHOILIEHUE MPUHAAIC)KHOCTH, BKIIIOUEHHUS, PaBEHCTBA.
DJeMEeHTbl MHOXECTBa, CHOCOObI 3aJaHHsi MHOXECTB, PACHO3HABAHUE NOOMHONCECME U INEeMEHMO8
NOOMHOCECME C UCNONb308aHUueM Kpyeos Jiepa. Onepanum Haj MHOKecTBaMM. [lepeceuenue u
00bEeTMHEHNE MHOXKECTB. PazHocms MHOJCECmS, OOnoIHeHIe MHoJcecmea, Mnmepnpemayus onepayuil
HAO MHOJNCECMBAMU C NOMOWBIO KpY208 Diliepa.
JuieMeHTHI JOrUKU.  Omnpenenenue. YTBepxkaeHus. AKCHOMBI U TeopeMbl. Jloka3aTenbCTBo.
JlokazarenbCcTBO OT MPOTUBHOTO. TeopeMa, oOpaTHas nanHou. [Ipumep u KoHTpIpUMED.
Boicka3bIBaHUA
VIcTUHHOCTD U JIOXKHOCTh BBICKa3bIBaHUs. ClodicHble u npocmule gvickazvieanus. Onepayuu Hao
8bICKA3bIBAHUAMU C UCNONBb308AHUEM TOSULECKUX CBA30K: U, UIU, He. YCl08Hble BblCKA3bIBANUS (UMNIU-
Kayuu).
HcTopun mareMaTuKu
beckoneunocmv mmnoocecmsea npocmuix uucen. Yucna u onunst ompeskos. Payuonanvusie yucna. Ilo-

mpebHocmy 8 uppayuonanvhvlx yuciax. @. Buem. JI Diinep, @. Buem. [Inamon u Apucmomens.

IInanupyemsble pe3yJbTaThl H3y4eHHs YueOHOro npeamera “I'eomerpus 9 kinace”

IIpenmeTrHble pe3yabTaThl
YdeHuk HayuyuTcs
I'eomerpuyeckue puUrypsl
OnepupoBath Ha 0a30BOM YPOBHE MOHATHSIMH F€OMETPHUECKUX DUTYD;
U3BJIEKaTh HH(OPMALIMIO O TEOMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HA YePTEKax B SIBHOM BU/IE;
MNPUMCEHATE JJIA PECIICHUA 3aJa4 r€cOMETPUICCKUC q)aKTI)I, €CJIN YCIOBUA UX IMPUMCHCHUA 3aJIaHbI B SB-
HOM opwme;
pelaTh 3a/1aud Ha HaXO0XKJIeHHE T€OMETPHUUECKUX BETMYHMH 110 00pa3aM WK alropuTMam.
B noBcenHeBHOM KU3HU U IPH U3YyYEHHUH APYTUX NPeIMETOB:
HUCIIOIB30BaTh CBOIMCTBA TCOMETPHUICCKUX (bl/ll"yp JJI1 pEeIICHUA THIIOBBIX 3aJia4, BOSHUKAIOIUX B CUTY-
alMsaX MOBCEIHEBHOM KU3HU, 3a/1a4 MMPAKTUYECKOTO COAEPIKAHUS.

I/I3Mepe1mﬂ U BBIYUCJ/ICHUA



BBINOMHATE U3MEPEHNE JUIMH, PACCTOSIHUMI, BEIMYHH YIJIOB, C IOMOILIBI0 HHCTPYMEHTOB Ul H3MEPEHUN
JUIAH U YTJIOB;

IPUMEHATH (OPMYIIbI IEPUMETPA, IJIOMIAJN U 00beMa, IIIOLaAN MOBEPXHOCTH OTJCIIbHBIX MHOTOIPaH-
HUKOB IIPU BBIYMCIIEHUSX, KOTIa BCE JaHHbIE UMEIOTCS B YCIOBUM;

NPUMEHATH 0a30BbIe TPUTOHOMETPHUUECKUE COOTHOIICHUS ISl BBIYUCIICHUS JIUTHH, PACCTOSIHUHN, TUIOIIA-
JIel B MPOCTEUIINX CITyYasix.

I'eomeTpuyeckue nocTpoeHu

N300pakaTh TUIIOBBIE TUIOCKHE (PUTYPHI U (GUTYPHI B IPOCTPAHCTBE OT PYKU U C TIOMOIIHI0 HHCTPYMEH-
TOB.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

BBINOJIHATH MPOCTEHIINE TOCTPOESHUS HA MECTHOCTH, HEOOXOJUMBbIE B PEaIbHOM JKU3HHU.
I'eomeTpuueckune npeodpazoBaHus

Ctpoutsb purypy, CHMMETPHUHYIO JaHHOW (PUTYpe OTHOCUTEIBHO OCH U TOYKH.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

pacrio3HaBaTh JBI)KEHUE OOBEKTOB B OKPY’KaIOIIEM MHPE;

pacro3HaBaTh CHMMETPHYHBIC (PUTYPHI B OKPYKAIOIIEM MHpE.

BexkTopbl M1 KOOPAUHATHI HA IVIOCKOCTH

OnepupoBaTrh Ha 06a30BOM YpOBHE IMOHSTHUSMHU BEKTOp, CyMMa BEKTOPOB, IPOU3BEJCHHME BEKTOpa Ha
YKCJI0,KOOPANHATHI HA TUIOCKOCTH;

OIpeAEATh NPUOIMKEHHO KOOPAUHATHI TOUKHU IO €€ N300paKEHNI0 Ha KOOPAMHATHON IUIOCKOCTH.

B noBceHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

UCIIOJIb30BaTh BEKTOPBI JJI PELIECHUS NPOCTEHUIINX 3a/1a4d Ha OIPENEICHUE CKOPOCTU OTHOCUTEIBHOIO
JBUKCHMUSL.

Hcropusi MaTeMaTUKHU

OnuceiBaTh OTIENIbHBIE BBIIAIOIIMECS PE3YJIbTaThl, MOJYyYEHHBIE B XOJ€ Pa3BUTHUS MAaTEeMAaTUKH Kak
HayKH;

3HATh PUMEPHI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB, B CBA3M C OTEUECTBEHHOW M BCEMUPHON HC-
TOpHEN;

MIOHUMATh POJIb MaTEMaTUKU B pa3BuTuu Poccuu.

Y4YeHuK NoJIy4YuT BO3MOKHOCTh HAYYHUTHCH

I'eomerpuyeckue puUrypsl

Onepupoeams NOHAMUAMU 2E0MEMPUYECKUX uayp;

u3eneKamov, UHMepnpemuposams U npeoopazoevléams UHGOPMAYUIO O 2eoMempuyecKux gueypax,
npeocmagieHHyI0 Ha Yepmedicax;

NpUMeHsAmb 2eomempuieckue Gaxmuol 07l peuleHus 3a0ad, 8 mom Yucie, npeononazaiouux Hecko1bKo
Ua2o8 peueHus;

Gopmynupoeams 6 npocmeuuux CIy4asx ceoUCmed U NPUsHaKu ueyp;

00KA3bl6AMb ceomempudecKkue ym€€p9¥€0€HZ/l}Z,‘



611a0emb CMAaHOaApmMHOU Kiaccugukayuell n10CKux Queyp (mpeyeoibHuKo8 u 4emulpexy2oibHUK0s).

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHUH IPYTHX NMPEIMETOB:

UCNOTL306AMb CEOUCNBA 2eOMEeMPUdecKux ueyp Oas peweHus: 3a0a4 NPaKmuyecKkoeo xapakmepa u
3a0ay U3 CMENHCHLIX OUCYUNTUH.

N3mepeHus 1 BLIYUCTIEHUS

Onepuposams npedcmasieHusmMu o OauHe, niowaou, ooveme kaxk seauvunamu. llpumensamo ghopmynvt
0bvema npu peuteHuU MHO2OWA208bIX 3a0ay, 8 KOMOPbIX He 8ce OaHHble NPEeOCMABIeHbl A6HO, d Mpe-
OyIom ebluucienuti, onepuposams Ooiee WUPOKUM KOAUUeCMBOM (GOpMYL ONUHbL, HAOWAOU, 00bemd,
BbIUUCTAMD XAPAKMEPUCTMUKY KOMOUHAyUull ueyp (OKpyscHocmel u MHO20Y20NbHUKOS8) BbIYUCIAMD
PACCMOSIHUSL MeNCOY ucypamu, npuUMeHams mpueoHoMempuyeckue hopmyavl OJisi 8bIUUCIEHUL 8 DoTlee
CILOJICHBIX CVUASIX, NPOBOOUNDb BLIYUCIIEHUSL HA OCHOBE PABHOBETUKOCU U PABHOCOCIABIEHHOCU,
npoBOOUMb NPOCMble BLIYUCIEHUS HA 00bEMHBIX MeNax;

Gopmyruposamse 3a0auu Ha 8bluUCIeHUe OUH, NIOWAdell U 00beMO8 U peulams Ux.

B noBcexHeBHOI )KM3HU M TPU U3YYE€HHH IPYTUX NPEAMETOB:

nPOBOOUMb BLIYUCICHUSL HA MECIHOCIMU,

NpUMeHAMb YOPMYNbL NPU BLIYUCTEHUAX 8 CMENCHBIX YUEOHbIX NpeoMemax, 8 OKpyicaouel 0elucmeau-
MeNbHOCU.

I'eomeTpuyecKkne MOCTPOEHUSI

H3zo06pasicams ceomempuueckue gueypvl no meKCmos8oMy U CUMBOTbHOMY ONUCAHUIO,

CB0D0OHO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 68 HECTIOHCHBIX CIYUASX,

BbINOIHAMbG NOCMPOEHUSL MPEY20TbHUKO8, NPUMEHAMb OMOelbHble MEemoObl NOCMPOEHUN YUPKYLeM U
JIUHENKOU U NPOBOOUMb NpoCmeliuue UCCIe008aHUsL YUCTA PeuleH Ul

u300pascames munogvie NIOCKue Gueypvl u 06veMHble meid ¢ NOMOWbIO NPOCMEUUUX KOMNbIOMEPHBIX
UHCIPYMEHMO8.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

BbINOHSMb NPOCMENUUEe NOCMPOECHUsL HA MECIMHOCMU, HeOOXO0OUMbLE 8 PEeAIbHOU HCUZHU,

OYEHUBAMb PA3MEPLI PEATIbHbIX 0OBEKMO8 OKPYHCAIOUe20 MUPQ.

IIpeoOpa3oBanus

Onepuposams nousimuem 08UNHCEHUSL U NPeodPaA306aHus NOO0OUs, 61A0emb NpUemMamu NOCMpoeHus Qu-
2yp C UCNOAL30BAHUEM OBUICEHUN U NPeoOpa308aHull n000OUs, NPUMEHSIMb NOLYYEHHbIE 3HAHUS U
ONbIM NOCMPOEHULL 8 CMENCHBIX NPEOMEMAX U 68 PEATbHbIX CUMYAYUSIX OKPYICAIOWE20 MUPA;

cmpoumu hu2ypy, no0oOHYI0 OAHHOU, NOJBL30BAMBCS CEOUCMBAMU NOO0OUS 051 0OOCHOBAHUSL CBOUCME
pueyp;

NPUMEHAMb CBOUCMBA OBUNCEHULL OJIs1 NPOBEOeHUs. NPOCMeUUX 000CHOBAHUL CBOUCME (Uyp.

B noBceiHeBHO¥ KU3HM ¥ TIPH U3YUYEHHHU JAPYTUX MPEIMETOB:

NPUMEHAMb CEOUCEA OBUNCEHUL U NPUMEHAMb NOO00Ue OJis NOCMPOEHUL U GbIYUCTEHUL.

BekTopbl M1 KOOPAUHATHI HA MJIOCKOCTH



Onepuposams NOHAMUAMU BEKMOpP, CYyMMA, PAZHOCHb BEKMOPOS8, NPOU3eedeHue 8eKmopa Hda YUco,
V20l MexcOy 86eKmopamu, CKaiapHoe npouzeedeHue 86eKmopos, KOOpOUHAmbsl Ha NIOCKOCMU, KOOPOUHA-
Mmbl 6eKMopa,
8bLINOHAMb OCUCMEUs HAO 8eKMOPAMU (CNLOJCEHUe, BbIYUMAHUE, YMHONICEHUE HA YUCTO), BbIYUCTIAMD
CKasipHoe npousseoenue, onpeoessms 6 NPOCMEUUX CAyuasax y2oi Mexcoy 6eKmopamu, GblNOIHAMb
PAsnodicenue 8eKmopa Ha coCmasgiaioujue, NpuUMeHsIms NoJyueHHvle 3HaAHUs 8 (u3uKe, Nolb308ambCs
dopmynoii 8bluUCIeHUS PACCNOAHUSL MeNCOY MOUYKAMU NO U3BECHHBIM KOOPOUHAMAM, UCHOIb308AMb
VpasHeHus ueyp 01a peulenus 3a0ay;
NPUMEHSAMb 86EKMOPbL U KOOPOUHAMbL OJISl PEUUEHUSI 2eOMEMPUYECKUX 3A0ay HA 8bIYUCTIeHUEe ONUH, V2l08.
B noBceaHeBHOI KU3HM U NIPU U3YYEeHUH APYTUX NMPeIMETOB:
UCNOIb3068AMb NOHAMUSL 8EKMOPO8 U KOOPOUHAM O] peulerus 3a0ay no gusuke, ceozpapuu u opyeum
VUeOHbIM NpeoMema.
Hcropusi MaTeMaTHKHU
Xapaxmepuzoeams 6K1A0 8blOAIOWUXCL MAMEMAMUKOS 8 pa38umue MamemMamuku U UHbIX HAYYHBIX 00-
aacmeul,;
NOHUMAMb Poib Mamemamuky 6 passumuu Poccuu.

MeTtanpeaMeTHbie pe3yJibTAThI

Pezynamuenvie YY/[
e onpedenamy 1Eb NEITEIBHOCTH HA YPOKE C MOMOIIBIO YUUTENS U CAMOCTOSTEIIBHO;
e  YYHUTHCS COBMECTHO C yUUTEJIeM OOHAPYKHUBATh U YOpMYIUposams yuebHyo npoo.iemy,
e  YUWTBCS NIAHUPOBAMb YIEOHYIO JEATEIbHOCTD Ha YPOKE;

e 8bICKA3b16AMb CBOIO BEPCUIO, MBITATHCS MpeiaraTh cnocod e€ mpoBepkH (Ha OCHOBE MPOIYyK-

THUBHBIX 33/1aHUH B y4eOHHUKE);

e paboras 1o NpeagoKeHHOMY IIaHy, UCHOIb308amb HEOOX0IUMBIE cpelicTBa (YU4EOHUK, KOMITb-

I0TEP U UHCTPYMEHTHI);
e onpedensamyb yCIEUIHOCTh BBIMIOJIHEHUS CBOETO 3a/laHUs B JUAJIOTE C YUUTEIIEM.

Cpe,Z[CTBOM q)OpMI/IpOBaHI/IH PCTYIATUBHBIX JIefcTBUi CJIY7KaT TCXHOJIOTH HpO6J’IeMHOFO JAuajiora Ha
9Tall€ U3YUYCHHUA HOBOT'O MaTCpHUalla U TCXHOJIOTHS OLICHUBAHUSA 06pa3OBaTeJ'ILHLIX JOCTHKEHHUI (yqe6—

HBIX yCIIEXOB).
Ilo3nasamenvuvie YY/1

e OPHEHTHUPOBATHCS B CBOEH CHCTEME 3HAHUMU: noHUMamb, YTO HYKHa JOMOJIHUTEIbHAsI UHPOpMa-
s (3HaHUS) [Tl pelieHns yueOHO! 3ajaui B OJIMH 1I1ar;

e Oenamy TIPEIBAPUTENBHBIA 0m6OOp UCTOUHUKOB HH(GOPMAIMU JJIs pelleHus yueOHOH 3a1au;

e J00BIBAaTh HOBBIE 3HAHUS: HAXOOUMb HEOOXOAUMYIO MH(OpPMAIIHIO, KaK B yUeOHUKE, TaK U B
MPEUTOKEHHBIX YUUTENIEM CIIOBapsIX, CIIPAaBOYHUKAX M HHTEPHET-pecypcax;



e 110OBIBATh HOBBIC 3HAHMS: U361eKamb WH(POPMAITHIO, TIPEACTABICHHYIO B pa3HbIX (popmax (TEKCT,
TabIuIa, CXeMa, WUTFOCTPAIIHS U JIp.);

nepepabaThIBaTh MOTYYECHHYIO HH(POPMAIIUIO. Habr00ams u Oe-
Jlamsb CaMOCTOSITENIbHBIE 861800b1. CpecTBOM (POPMUPOBAHUS MTO3HABATEIBHBIX JEHCTBUI CITYKUT
y4eOHBII MaTepHal v 3a/IaHus Y9eOHNKa, 00SCIIeUNBAIOIIUE TICPBYIO JIMHUIO PA3BUTHS — YMEHUE 00b-

SCHATh MUP.
Kommynuxamuenwie YY/[

e JOHOCHUTBH CBOIO IMO3HUIIUIO OO0 APYIUX: OQbOpMﬂﬂMb CBOIO MEBICJIb B YCTHOﬁ 1 TACHMEHHOM peun

(Ha YpOBHE MPETIOKECHHS I HEOOJIBIIIOTO TEKCTA);
e  CIIyIIATh U IOHUMATb peub OpYeux,
e BBIPA3UTEIILHO YUMAMb U NEPecKa3bléamb TEKCT;
e 6cmynamo B 6ecey Ha ypOKE U B )KU3HU;
e COBMECTHO 00208apusamscsi O TPAaBUIIaX OOLICHHS U TIOBEICHUS B IIKOJIC M CIICIOBATH UM,
e YUUTBCS 6bINOIHAMYb PAIWYHBIE POJIH B TPyIIIE (JUAEPa, UCTIOIHUTENS, KPUTHKA).

CpenctBoM GpOopMHPOBAHUS KOMMYHUKATUBHBIX AEHCTBUM CIIy>KaT TEXHOJIOTUS POOJIEMHOr0 uanora
(moOyxaaromui U NOABOAAIIMHN AUAJIOT), TEXHOJIOTHSI IPOIYKTUBHOTO UTEHUS U OpraHu3anus padboTsl

B MaJIbIX IPYyIIIaXx.

JIMYHOCTHBIE peE3yJIbTaThbl

e HCHOJB30BATh NPUOOPETEHHBIC 3HAHNS U YMEHHUS B IPAKTUYECKOH EATETbHOCTH U TIOBCETHEB-
HOMW *KM3HU U1 MOJIETUPOBaHMS IPAKTUYECKUX CUTYallMi U UCCIIEI0BAaHMSI TIOCTPOEHHBIX MOjIe-
JIeH ¢ MCTI0JIb30BaHUEM anmapaTa reoMeTpHu

e (opMupoBaHHE OTBETCTBEHHOTO OTHOIICHUS K YIEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH 00Yy4aro-
IMUXCS K CAMOPA3BUTHUIO U CAMOOOPAa30BaHMIO HA OCHOBE MOTHBAIINH K O0YYEHHIO U TI03HAHUIO,
BbIOOpY AanbHeHero oopazoBanus Ha 6a3e OPUEHTHUPOBKHU B MUpe Ipodeccuii u npodeccuo-
HAJIbHBIX MPEANOYTEeHUH, OCO3HAHHOMY ITOCTPOEHUI0 MHIUBUYyaJIbHOI 00pa3oBaTeIbHOM Tpa-
€KTOPHH C YIYETOM YCTOMYMBBIX ITO3HABATEIBHBIX HHTEPECOB

e (opMHpOBaHKE IETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pa3-
BUTHS HayKH U OOIIECTBEHHOMN MPaKTHKH

e (hopMupoBaHHE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOLIIEHUH U COTPYJHHUYECTBE CO CBEPCT-
HUKAaMHM, CTApUIMMH U MJIaIIIMMH B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-
WCCIIEIOBATEIILCKOM, TBOPUECKOW U IPYTHX BHUIAX JACITEIHHOCTH

e yYMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICJIM B YCTHON M MUCbMEHHOM peuu, TOHUMAaTh
CMBICJI TIOCTaBJIEHHON 33/1a4M, BEICTPAUBATh apI'yMEHTALUIO, IPUBOJUTH IPUMEPHI U KOHTPIPH-

MepBI



KPUTUYHOCTb MBIIUICHUS, YMEHUE PACIIO3HABATh JIOTHYECKU HEKOPPEKTHBIEC BBICKA3bIBAHNUSA, OT-
JIMYaTh TUNOTE3Y OT (akTa

KpEaTUBHOCTH MBIIIJICHNS], NTHALUATUBY, HAXOAYNBOCTb, aKTUBHOCTD IIPH PEIIEHUU T'€OMETPHU-
YECKUX 3a/1a4

yYMEHHUE KOHTPOJIMPOBATH MPOLIECC U PE3yNIbTaT yueOHOI MaTeMaTH4eCKOH e TeNbHOCTH
CIOCOOHOCTh K SMOLIMOHATIBHOMY BOCIIPHATHIO MaTEMAaTUYECKUX OOBEKTOB, 3a/1a4, pelleHuil,

paccyXIeHui

Coaepsxanue yueOHOro npeamera
MHOroyroJibHUKH
Tpeyronbsauku. [IpaBunbHBIE MHOTOYTOJIBHUKY.
OKpPYXHOCTb, KPYT
BrircanHble 1 ONMCAaHHBIE OKPYKHOCTHU ISl NPABUNBHBIX MHO20Y20bHUKOS.
I'eomeTrpuueckue purypsl B npocTpancTse (00beMHbIe TeJa)
Mnozozpannuk u eco snemenmul. Hazeanus mno2oepaHHuKoe ¢ pasHvlM NOJONCEHUEM U KOAUYe-
cmeom 2paneti. IlepBudHbIe NpeACTaBICHUS O HpaMKie, TapajieNenunese, npusme, chepe, ma-
pe, LUIMHAPE, KOHYCE, UX 2JIEMEHTAX U MPOCTEUIINX CBOMCTBAX.
HN3mepeHuss M BBIYMCICHUSA
Benu4yunbl
IIpencraBnenue o6 o6beMe U ero cBoicTBax. M3mepenne o0bema. Enunnibl n3mepenus o0beMoB.
H3mepenus u BbIYHCICHUS
WNHcTpyMeHTH! A1 U3MEPEHUN U NTOCTPOECHMI; N3MEPEHUE U BBIYUCIIEHUE YIJIOB, JUIMH (paccTos-
Hult), iomaneil. Tpueconomempuueckue ynkyuu mynozo yzia. BpluncieHue 31€MEHTOB Tpe-
YTOJIBHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOLIEHUH. POpMyIbl UIMHBI OK-
PYKHOCTH U IUIOIIAau Kpyra. Teopema cunycos. Teopema Kocunycos.
Paccrosinus
Paccmosnue mesxncoy gueypamu.
I'eomeTpuyeckune npeodpa3oBaHus
IIpeoOpa3oBanus
[Tonstue npeoOpazoBanus. IlpencraBieHne o MeTanpeAMETHOM MOHSITHM «IIPEOOpa3OBaHUE).
Ilooobue.
JABukenust
OceBas ¥ IIeHTpaJibHasE CHMMETPUS, HOBOPOM U NApaienbHblil neperoc. Kombunayuu osudicenutl
HA NJI0CKOCMU U UX CE0UCMEA.
BekTopbI M KOOPAMHATHI HA IJIOCKOCTH

BekTopsl



[TonsiTue BekTOpa, ACUCTBHS HaJ BEKTOpaMH, UCIOJIb30BaHUE BEKTOPOB B (DU3HKE, pa3iodceHue

8eKmopa Ha cocmasnsawue, CKAIspHoe npouzeedeHue.

Koopaunartsi

OCHOBHBIE NOHATUS, KOOPOUHAMBL BEKMOPA, PACCMOsIHUE MedHcOy moukamu. Koopounamul cepe-

OuHbl ompesKa. Ypasnenus gueyp.

IIpumenenue 6exkmopog u KoopOuHam O peuieHusi NPOCMetUUx 2eoMempuyecKux 3a0ay.

HcTropust MaTeMaTUKHU

Ilocmpoenue npasunvrvix MHo2oy20nbHUK08. Tpuccekyus yena. Keaopamypa kpyea. Yoeoenue

Kkyoa. Mcmopus uucia m. 3onomoe ceuenue. Acmponomus u 2eomempusi. Ymo u kax y3uanu Anaxcazop,
Opamocen u Apucmapx o pazmepax Jlynoi, 3emnu u Coanya. Paccmosinusa om 3emau 0o JlyHvl u

Connya. Usmepenue paccmosanus om 3emau 0o Mapca.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O ITPEIMETA

“Aareopa 9 kaacc”
[IporpamMma oOecrieunBaeT IOCTHIKEHHS CIEAYIOIINX PE3yIbTaTOB OCBOCHHS 0Opa30BaTENILHOM IPO-
rpaMMbl OCHOBHOT'O 00IIIEr0 00pa30BaHusL:
1. B nanpasnenuu 1utHOCMHO20 PA3GUMUA:
* YMEHHE SICHO, TOYHO, PAMOTHO M3JIaraTh CBOU MBICIIH B YCTHOM U MUCbMEHHON (popMe, TOHUMATh
CMBICJI ITIOCTaBJIECHHOM 3a7ja4M, BBICTPAaUBaTh apryMEHTALIMIO, IIPUBOIUTH IPUMEPBI U KOHTPIIPUMEPBI;
* KPUTHYHOCTH MBIIUICHHS, yMECHUE PACIIO3HABATD JIOTHYECKU HEKOPPEKTHBIC BHICKA3bIBAHHSI, OTJINYATh
THIIOTE3Y OT (aKTa;
* IIPE/ICTABIICHUE O MATEMaTHYECKON HayKe Kak chepe U4el0BEeUeCcKOil e TeIbHOCTH, 00 3Tanax ee pas-
BUTHUSA, O €€ SHAYUMOCTH JJId pa3BUTUA HUBUIIU3ALIUM,;
* KPEaTUBHOCTh MBILLICHHS, HHUIIMATUBA, HAXOTYUBOCTh, aKTHBHOCTD IIPH PEIICHUH MAaTeMaTHUCCKUX
3a/1a4;
* YMEHHE KOHTPOJIUPOBATH MIPOLIECC U PE3yIbTaT yueOHON MaTeMaTHUECKOM AeSTeNbHOCTH;
* CIIOCOOHOCTE K OSMOIHMOHAJIBHOMY BOCIIPUATHUIO MATEMATUUCCKHUX 06’I)€KTOB, 3ajaa4, peHIeHI/II\/'I, paccyx-
JEHUH.

2. B meTanpeaMeTHOM HANPaBJICHUH:

* YMEHHE BHUJIETh MATEMATUUYECKYIO 3a7jauy B KOHTEKCTE MTPOOJIEMHOMN CUTYallH B IPYTUX AUCIUILIN-
Hax,

B OKPY’KAIOIIEH )KU3HU;

* YMEHUE HAXOUTh B PA3TUYHBIX HCTOUHUKAX HHPOPMALIMIO, HEOOXOJUMYIO JJIS pEIIeHUs] MaTeMaTH-
YecKuX Mpo0seM, U MPEeCTaBIATh €€ B IOHATHON (opme, IPUHUMATh pEelIeHNE B YCIOBUIX HEMOIHON U
M30BITOYHOMN, TOUHOW U BEPOSATHOCTHOW MH(pOpMaLINY;

* YMEHHE MOHUMATh U UCII0JIb30BATh MaTEMaTUYECKHUE CPEICTBA HATJISITHOCTH (rpaduKu, TuarpaMMsl,
TaOIUIIBI, CXEMBI U JIp.) Ul WILTIOCTPAIUK, HHTEPIIPETALluH, apTyMEHTallUH;

* YMEHHE BBIJBUTATh TMIOTE3bI PU PEIICHUH Y4€OHBIX 3a7]a4 U IOHUMaTh HEOOXOAUMOCTh X ITPOBEP-
KH;

* yMEHHE NPUMEHATh UHIYKTUBHBIE U JIETYKTUBHBIE CIIOCOOBI PACCYX/I€HUH, BUAETh PA3IMUHBIE CTpa-
TETUU PELICHUs 3aa4;

* [IOHUMAHKE CYITHOCTH aJTOPUTMUYECKHUX MPEANUCAHUI U YMEHHE JIEHCTBOBATh B COOTBETCTBHH C
[IPEAJIOKEHHBIM AJITOPUTMOM;

* YMEHHE CaMOCTOSTENbHO CTaBUTh 11€TH, BBIOMPATh U CO3/1aBaTh AJITOPUTMBI JJIs PEILIEHUS] y4EOHBIX
MaTeMaTHYeCKUX Mpooiiem;

* YMEHHE IJIAHUPOBATh M OCYHIECTBIIAT JEATEIIBHOCTD, HAIIPABJICHHYIO HA PEIICHUE 3a1a4 HCCIIEI0Ba-
TEJIbCKOT'0 XapaKTepa;

* IepBOHAYANIbHBIE MPECTABIECHUS 00 UAESIX U METOAAX MAaTEMATUKH KaK YHUBEPCAIBHOM SI3bIKE HAYKH
U TEXHUKH, CPEACTBE MOJEIUPOBAHNS SIBIICHUN U IIPOLIECCOB.



3. B npeamMeTHOM HamNpaBJIeHUM:

MIPEIMETHBIM PE3YJIbTaTOM U3yUCHHS Kypca sIBISIETCS C(POPMUPOBAHHOCTH CICAYIOIIUX YMEHUH.
IIpenmeTrHas 001acTh «KApUupMeTHKA»

* IEPEXOJUTH OT OJHOU (POPMBI 3aIIMCH YHUCEI K APYroi, MPEACTaBIATh AECATUUHYIO TIpOOb B BUJIE
OOBIKHOBEHHON M OOBIKHOBEHHYIO — B BU/JIE IECATUYHOMN, 3aMIUCHIBATH OOJIBIINE U MaJIbIE YHCIa C UC-
MOJIb30BAHUEM LIEJIBIX CTEIIEHEU JECATKH;

* BBINIOJIHATH apu(PpMeTHYecKue AeUCTBUA C palliOHAIbHBIMHU YMCIIaMU, CPABHUBATh PalliOHATbHBIC

u I[GflCTBHTGJIBHBIﬁ qucia, HaXOAUTh B HCCJIOKHBIX CIIyYasaX 3HAYCHHUA CTEIICHEH ¢ OCJIBIMHU ITOKAa3aTe-
JISIMU, HAXOJIUTh 3HAYEHHS YUCIIOBBIX BbIPAKECHHUIA;

¢ OKPYIUIATH LEJIbIC YHCJIa U ACCATHYHBIC I[pO6I/I, HaxXoauThb HpI/IGJII/DKeHI/I}I YuCCJI C HEAOCTATKOM U U3-
OBITKOM, BBITIOJIHATH OLIEHKY YHUCIOBBIX BHIPAKEHUI;

¢ [MOJIb30BATHCA OCHOBHBIMU CAUHUIIAMU NJIMHBI, MaCChl, BDEMCHH, CKOPOCTH, IJIOIIA/IH, 061>eMa, BbIpa-
XaTb 0oJiee KpYyIHbIe eUHUIIBI Yepe3 Oojiee MeJKue U Hao0opoT;

® peuiaTh TCKCTOBBIC 3a/la4X, BKJIIOYaA 3a/la4i, CBA3AHHBIC C OTHOIICHUCM U IMMPONIOPHHUOHAJIbBHOCTBIO
BEJIMYMH, C IPOOSMU U MPOLIEHTAMHU.

Hcnonvzoeamsv npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOIL 0esimeIbHOCHU U NO6CEeOHEes-
HOIL JICU3HU ONLA:

* pElICHUs HECTIOKHBIX MPAKTHUYECKUX PACYETHBIX 33/1a4, B TOM YHUCJIE C UCTIOIB30BaHUEM (TIpU HEOO-
XOJUMOCTH) CIPABOYHBIX MAaTEPHUAIOB, KAbKYISITOPA, KOMIIBIOTEPA;

* YCTHOM MPUKHUIKU U OLICHKU PE3YJIbTaTa BBIYMCICHUHN, IPOBEPKH Pe3yIbTaTa BEIUUCICHHUS C UCTIOIb-
30BaHUEM PA3TMYHBIX TIPUEMOB;

* UHTEPIIPETAIlMU PE3YJIbTATOB PEIICHUS 33/1a4 C YYETOM OIPAHHUYCHUM, CBSI3aHHBIX C PEATbHBIMH CBOM-
CTBaMHU pacCMaTPUBAEMBIX MPOIECCOB U SBJICHUM.

IIpeameTHas 001acTh «AJIredpa»

* COCTaBJIATH OYKBEHHBIC BBIPAKEHUS U (DOPMYJIBI TIO YCIOBHUSM 3a/1a4; OCYIIECTBIISITh B BRIPAKECHUAX U
(bopMyiax YUCIIOBBIE MOACTAHOBKH U BBINOJIHATH COOTBETCTBYIOIINE BBIYMCICHHS, OCYILECTBIIATh MO~
CTaHOBKY OJIHOTO BBIP)XXEHUS B IPYTrO€, BEIPAXKaTh B OPMYIIax OJHY IEPEMEHHYIO Yepe3 OCTAIbHBIC;
* BBIMOJIHATH: OCHOBHBIE JIEMCTBUS CO CTENEHSIMHU C LIeJIbIMU MI0Ka3aTeIsIMU, C MHOTOWIEHAMH U C aJl-
reOpanyeckuMHU Jpo0siMU; pa3iiokeHNEe MHOTOUIEHOB HA MHOXKHUTEIN; TOXKAECTBEHHbIE TpeoOpa3oBa-
HUS PALIMOHAJIBHBIX BBIPAKCHUI;

* pemaTth JIMHEWHbIE YPaBHEHUSI, CUCTEMBI ABYX JIMHEHHBIX YPaBHEHUM ¢ ABYMsI IEPEMEHHBIMU;

* pelaTh TeKCTOBbIE 33Jjauu aNredpandeckiuM MEeTO0M, HHTEPIPETUPOBATh OJYUECHHBINH pe3ysbTar,
MPOBOAUTH OTOOP peIIeHni UCX0Asl U3 POPMYIUPOBKU 3a/1a4H;

* 1300pakaTh YUCIIa TOYKAMU Ha KOOPAMHATHOM MPSIMOK;

* OIPENENSATh KOOPAUHATH TOUKU IIOCKOCTH, CTPOUTH TOUKH C 33/1aHHBIMH KOOPJIMHATaAMH.

Hcnonv3oeamsb npuoopemennvle 3HAHUA U YMEHUSL 8 NPAKMUYUECKOU 0esimebHOCHU U NOBCEOHEes-
HOIL JCU3HU OJ1:

* BBITTOJTHEHUS PacueToB 1Mo GopMysam, COCTaBICHUs (POPMYII, BRIPAXKAIOITUX 3aBUCUMOCTH MEXKY pe-
QIbHBIMU BEIMYMHAMHU, HAXOXKIACHUSI HY>)KHOM ()OPMYITBI B CIIPABOYHBIX MaTepUaiax;

d MOI[GJ'II/IpOBaHI/ISI HpaKTI/I‘IeCKI/IX CI/ITyaIII/Iﬁ " UCCJIICOTOBAHUS HOCTpOCHHI)IX MOI[@J'IGfI C UCITOJIB30BAHUECM
ammapara anreopsl;

* OIMCaHMS 3aBUCUMOCTEN MEXTy (PU3NUECKMMU BETMYMHAMH COOTBETCTBYIOIIUMH (POpMYIaMu MpU
WCCIIETOBAaHUH HECIIOXKHBIX MPAKTUYECKUX CUTYAIIHA.

IIpenmerHasi 06J1acTh «JIEMEHTBI JIOTHKH, KOMONHATOPUKH, CTATUCTUKH H TEOPHH BEPOSITHO-
cTe»

* IPOBOJUTH HECIIOKHBIE JOKA3aTENbCTBA, I0Jy4aTh MIPOCTEUILINE CIEACTBUS U3 U3BECTHBIX WM PaHEE
MOJIYYEHHBIX YTBEP:K/IEHUM, OLIEHUBATh JIOTMUECKYIO IPAaBUIILHOCTD PacCyXACHUN, NCIOIb30BaTh PHU-
MEpBI AJIs WITIOCTPALMK U KOHTPIIPUMEPHI JUIsl OIIPOBEPKEHUSI YTBEPKICHMUI;

* U3BJIEKaTh UH(OPMAIIMIO, TPEICTABICHHYIO B Ta0JIMLIaX, HAa AMarpaMMax, rpaukax, COCTaBIsATh Tal-
JIMIIBI, CTPOUTD JMAarpaMMbl U rpaduku;



* pemaTb KOMOMHATOPHBIE 3a/1a4M IIyTEM CUCTEMAaTHUECKOTO repedopa BOZMOKHBIX BAPHAHTOB U C HC-
M0JIb30BaHNUEM TPABUJIA YMHOKEHUS;

* BBIYMCIIATh CPEJHUE 3HAUECHUS PE3YJIbTATOB U3MEPEHUI;

* HaXOJIUTh YaCTOTY COOBITHS, UCIIOIb3Ys COOCTBEHHbIE HAOIIOACHUS U TOTOBBIE CTATUCTUYECKHE JIaH-
HBIE;

* HaXOJIUTh BEPOSTHOCTHU CIIy4alHBIX COOBITHI B MIPOCTEHIINX CITydasix.

Hcnonvzoeams npuodopemennvle 3HAHUA U YMEHUSA 8 NPAKMUYECKOU 0esAmeIbHOCHU U NOBCEOHE6-
HOU JHCU3HU ON1A:

* BBICTPaUBAHMS apryMEHTALMK IPU 10KA3aTEIbCTBE U B IUAJIOTE;

* Pacno3HaBaHUs JIOTUYECKH HEKOPPEKTHBIX PACCYXKICHUI;

* 3aMKCU MAaTeMaTUYECKUX YTBEPKICHUH, JJOKAa3aTEIbCTB;

* aHaJM3a peaTbHBIX YHCIIOBBIX JaHHBIX, IPEICTABICHHBIX B BUJIE JUArpamMm, rpaduKkoB, TaOIHUIL;

* pelieHus MPaKTUYECKHX 3a/1a4 B OBCEIHEBHON M IPO(ECCHOHATILHOM IEITEIbHOCTH C UCIIOJIB30Ba-
HUEM JICUCTBUYN C YHUCIIAMH, ITPOLIEHTOB, JUTHH, TUIOIIa/Iel, 00beMOB, BPEMEHHU, CKOPOCTH,

* perieHus y4eOHBIX U MMPAKTUYECKHUX 3a/1a4, TPEOYIONINX CHCTEMAaTHIECKOTO Iiepedopa BapHaHTOB;

* CpPaBHEHHUS IIAHCOB HACTYIUICHUS CITYYalHBIX COOBITHIA, OIICHKU BEPOSITHOCTH CIIY9allHOTO COOBITHS B
MPAKTUYECKUX CUTYAIUSAX, COTOCTABICHUS MOJEIIH C PEAJIbHOM CUTYyallueH;

* IOHUMAHHS CTATUCTHYECKUX YTBEPKIACHUM.

B pesynbrare uzyuenus airedpsl 00y4daromuiics HAYYUTCH:
®  BBINOJHATH apU(YMETHUECKUE JICHCTBUSA, COUYETas! YCTHBIE U TUCHbMEHHBIC TIPUEMBI; HAXO/IUTh
3HAa4YeHHUsl KOPHS HATypaJIbHOM CTENEHH, CTEIIEHU C pallMOHAIbHBIM I0Ka3aTeNIeM, UCIIOIIb3Ys
IIPY HEOOXOIMMOCTH BBIYMCIUTENIbHBIE YCTPOICTBA; 0Ib30BATHCS OLIEHKON M MPUKUIKON IpU
IPAKTUYECKUX pacueTax;
® COCTaBJIATbh OYKBEHHBIE BBIPRKEHUS U (DOPMYJIbI IO YCIOBUAM 33/1a4; OCYIIECTBIISTH B BhIpaXe-
HUSAX U POpMYJIaX YUCIOBbIE [TOICTAHOBKU U BBIIIOJIHATH COOTBETCTBYIOIIME BHIYUCICHUS, OCY-
LIECTBJISATH MIOJICTAHOBKY OJHOI'O BBIPAXEHUS B IPYro€; BHIpAXKaTh U3 (POPMYJI OJIHY IIEepEMEH-
HYIO Yepe3 OCTaJIbHBIE;
®  BBIIOJHATH OCHOBHBIE JICHICTBUS CO CTENEHAMHU C LEJIBIMU IIOKA3aTeIsIMU, C MHOTOWIEHAMH U
anredpanvdeckuMH Ipo0sSMU; BBIMOIHATH Pa3I0KEHUE MHOTOWIEHOB HA MHOKUTEIIH; BBIIIOIHSTh
TOKIECTBEHHBIE PEOOPa30BaHMsl PALlMOHATIBHBIX BBIPaKEHUM;
® [IPUMEHATH CBOMCTBA apu(PMETHUECKUX KBAIPATOB KOPHEH Il BBIYMCICHUS 3HAaYSHUH U ITPeod-
pa30BaHUI YMCIIOBBIX BBIPAKEHUI, COIEpKAIUX KBAJApAaTHbIE KOPHH;
e peuwaTh JUHEHHbIE, KBaPATHbIE YPABHEHUS U PAllUOHAIBHbBIE YPABHEHMSI, CBOASILINECS K HUM,
CHCTEMBI JIBYX JIMHEHHBIX YPABHEHUI U HECIIOXKHBIC HEJIMHEHHBIE YPABHEHUS;
e pelaTh JUHENHBIEC U KBaJPAaTHbIE HEPABEHCTBA C OJHOM MIEPEMEHHON U UX CUCTEMBI;
pelaTh TEKCTOBBIE 3aJ]a4l alredpandeckuM METOJIOM, HHTEPIIPETUPOBATh ITOJIYYE€HHBIN pe3ynbTar,
MIPOBOJIUTH OTOOp perIeHuil, ncxoas u3 GopMyIMPOBKH 3a/1a4H;
e 1300paxaTh YKUCIIa TOUKAMH Ha KOOPJIMHATHOM MPSIMOii;
® ONpeAensTh KOOPJUHATHI TOYKHU IIIOCKOCTH, CTPOUTh TOUKH C 33JaHHBIMU KOOpIUHATaMH; U300-
pakaTb MHOKECTBO PEIICHUN JTMHEMHOIO HEPABEHCTBA;
® pacrno3HaBaTh apu(PMETHUECKUE U FEOMETPUUECKUE MPOTPECCUH; pelliaTh 3a/1auu C IPUMEHEHU-
eM (OopMyJTBI OOIIETO YjieHA U CYyMMbI HECKOJIBKUX MEPBHIX YJICHOB;
® HaXOAWUTb 3HAYEHUS (YHKIINH, 3aJJaHHOU hopMyIoH, Tabnuiel, rpaduKoM 1o €€ apryMeHTy;
HAXO/UTh 3HAUEHHs apryMEeHTa 0 3HaAYeHUIO (PYHKIMH, 33JaHHON IrpadMKOM WK TaOIuLeH;
® OmnpeensTh CBOMCTBA (YHKIMHU O €€ rpaduKy; IPUMEHATh TpapuecKue MpeIcTaBIeHHs IPH
pelIeHnr ypaBHEHUH, CUCTEM, HEPABEHCTB;
OIMCHIBATh CBOMCTBA N3YYEHHBIX (DYHKIUI, CTPOUTH UX TpaUKH;
e M3BJIEKATh MH(OpPMAIHIO, TPEICTABICHHYIO B Ta0JIMIAX, HAa JMarpaMMmax, rpadukax; cOCTaBIsATh
Ta0JINILIBI, CTPOUTH AUArPaMMBbI U rpaduky;
e pemarb KOMOMHATOPHBIE 33JJa4l MTYTEM CUCTEMATHYECKOI0 Iiepedopa BO3MOKHBIX BapUaHTOB U
C MCIIOJIb30BAaHUEM NIPaBUIJIA YMHOXKEHUS;
® BBIUUCIITH CPEHUE 3HAYEHUS PE3YJIbTaTOB U3MEPEHMUI;
® HaxOJHTb YACTOTYy COOBITHUS, UCIIOB3YsI COOCTBEHHbBIE HAOIIOICHNS U TOTOBBIE CTATUCTHYECKHE
JIaHHBIE;



HaXO/UTh BEPOSITHOCTU CIyYalHBIX COOBITHH B MPOCTEUIIHNX CITyYasiX.
OOyuaromuiics: ROJIYYUm 603MOHCHOCHIb:
® pewams creoyoujue HCUSHEeHHO NPaKmuyeckue 3a0avu,
® CamMocmosmenbHo NPUOOPEMamsy U NPUMEHAMb 3HAHUA 8 PA3IUYHBIX CUMYAYUsX, pabomams 6
epynnax;
® ap2yMeHmupoeams u OMCMaueamy C6010 MOUKY 3PEHUs;
® yMemb cywams Opy2ux, U3enekamv yueOnylo uHpopmayuio Ha OCHO8e CONOCMABUMENbHO20

aumanuza
00beKmos;
®  11016308AMbCS NPEOMEMHBIM YKA3amenemM SHYUKIONeOUll U CNPABOYHUKOB OJis HAXONCOEHUs.
ungopmayuu,
®  camocmoamenbHo 0elicmeosams 8 CUMyayul HeOnpPeoelIeHHOCMU NPU PeuleHUl aKmyaIbHblX Ol
HUX
npooiem.

®  V3HAMb 3HAUEHUE MAMEMAMUYECKOU HAYKU OJis peuleus 3a0ay, 603HUKAIOWUX 8 MeOpuU U
npaKmuke, WUpoOmy u 8 mo dHce 8pems 02PaAHUYEeHHOCMb NPUMEHEHUS MAMeMAamuyecKux memo-
008 K aHAIU3Y U UCCIe008AHUI0 NPOYECCO8 U ABIEHUL 8 NPUpooe u oobwecmase,

®  Y3HAMb 3HAUEHUEe NPAKMUKU U BONPOCO8, BOZHUKAIOWUX 8 CAMOU Mamemamuke 05 popmuposa-
HUS U pA36UMUSL MAMEMAMUYeCKOU HAYKU, UCMOPUIO PA38UMUs NOHAMUS YUCILA, CO30AHUS Ma-
MeMaAmuyecKo20 aHaIU3d, 603HUKHOBEHUS U PA3BUMUSL 2e0OMEMPUU,

®  NPUMEHSIMb YHUBEPCATbHBII XAPAKMED 3AKOHO8 T0SUKU MAMEMAMUYECKUX PACCYHCOCHUU, UX
NPUMEHUMOCTb 80 8CeX 0OACMAX 4eN08e4ecKOU 0eamelbHOCU, 8ePOAMHOCMHbLI XapaKmep
PA3IUYHBIX NPOYECCO8 OKPYICAIOWE20 MUPA;

TpeboBaHNs K YPOBHIO NOATOTOBKH BbINYCKHUKA

B pe3ynbrare u3ydeHus MaTeMaTHKU 00y4JaroLuiics qoKeH

3HAMb/NOHUMAMb

— CYLIECTBO IMOHATHS MAaTEMaTUYECKOT O JOKA3aTeIbCTBA; IPUMEPHI 10KA3aTEIbCTB;

— CYLIECTBO MOHATHS AJITOPUTMA; IIPUMEPBI AITOPUTMOB;

— KaK MCIIOJIb3YIOTCS MaTeMaThdyeckue (popMyiibl, ypaBHEHHs] 1 HEPaBEHCTBA; IPUMEPHI UX IMPU-
MEHEHHSI JIUISl PELICHHS] MaTEMaTHYECKUX U MPAKTUYECKUX 3a7a4;

— KaK MaTeMaTH4eCKU OIpeJiesIeHHbIe (PYHKIIMU MOTYT ONMCHIBATh PealbHble 3aBUCUMOCTH; MpH-
BOJUTH IPUMEPHI TAKOI'O ONMCAHNS;

— KaK MMOTPeOHOCTU MPAKTUKU MPUBEIM MaTEeMaTHUECKYI0 HayKy K HEOOXOJUMOCTH paclIMpeHUs
MIOHATHUS YUCIIA;

— BEPOSATHOCTHBIM XapaKTep MHOTUX 3aKOHOMEPHOCTEN OKPYKAIOILET0 MUpPA; IIPUMEPBI CTAaTUCTH-
YECKHUX 3aKOHOMEPHOCTEHN U BBIBOJIOB;

— CMBICI UCAIU3aLHY, ITI03BOJIAIOIIECH pellaTh 3aa4l peaJbHON JEHCTBUTEILHOCTH MaTeMaThye-
CKMMH METOJaMH, IPUMEPHI OIINOOK, BOZHUKAIOIIUX MTPU UJI€aTU3aIIH.

Auredpa

3HaTh

- IOHATHE KBAJPAaTUYHON (YHKIIMH, CBONCTBA KBAJPAaTUYHON (YHKIUY;

- IOHSTHE KBaJPaTHOIO TpeXuiieHa, (GOpMyITy pa3iokKeHUs KBaJpaTHOro TpexuieHa Ha MHOXKUTE-
u;

- CBOICTBA CTENEHHON (PYHKIIMHU C HATYpaJIbHBIM ITOKa3aTelleM;

- TIOHATHS 1IEJbIX, APOOHO PAllMOHATIBHBIX YPAaBHEHU, METO/Ibl pElIeHNs YPaBHEHUI;

- METO/Ibl PELICHUS HEPABEHCTB BTOPOM CTEIIEHU C OJHOU IIEpEMEHHON

- METO/Ibl PELICHUSI YPABHEHU!N U HEPABEHCTB C IByMsI IEPEMEHHBIMY;

- IOHSTHUS TOCJIEJOBATEIbHOCTH, ApUPMETUIECKON U TEOMETPHUECKON MTPOTPECCUH;

- popMyJIBI 72 IEPBBIX WIEHOB apu(PMETUUECKON U TEOMETPUUYECKON MTPOrPeCCUu;

- (hopMynbl yKCa IEPECTAaHOBOK, pa3MeIleHIH, COUeTaHul;

YMETb
- CTpOMTb rpaduK KBAApAaTHUHON (QYHKIMHU; HAXOIUThH MO rpaduKy MPOMEKYTKH BO3pACTAHUS U



yObIBaHUA (DYHKIIHH, a TAKXKE IPOMEKYTKH, B KOTOPBIX (DYHKIIMS COXPaHSET 3HAK;

- IOHUMATh COZAEP>KATEJIbHBIA CMBICI BaKHEUIINX CBOWCTB (yHKLIMHU; 1O rpaduKy (QyHKIUH OT-
BEYATh HA BOIPOCHI, KACAKOLIUECS €€ CBOUCTB;

- 0ErjI0 U yBEepEeHHO BBINOIHATh apu(pMeTHUYECKUe AEUCTBUSA C PALMOHAIBHBIMY YHCIIaMU; BBIUUC-
JSTh 3HAYCHUS YUCIOBBIX BBIPAXKEHHM, COJIEPKAIINX CTETIEH! U KOPHHU;

- CHCTEMaTU3MpOBATh U OOOOLIUTH CBEJCHMSI O PELICHUM LENbIX M JPOOHBIX palMOHAIbHBIX
ypaBHEHHI ¢ O[HO} MepeMeHHOH, cOPMUPOBATh YMEHHE pellaTh HepaBeHCTBA BHaa ax’ + bx + ¢ > 0
win ax’> + bx + ¢ <0,

- pemaTh IPOCTEUIINE CUCTEMBI, COJepKaIe ypaBHEHHUS BTOPOIM CTETNEHHU C IBYMs IIepEeMEHHbI-
MHU; pellaTh TEKCTOBBIE 3a/1a4M C IIOMOLIbIO COCTABICHUSI TAKUX CUCTEM;

- pemaTh KBaJIpaTHBIC YPaBHEHUS M YPABHEHHsI, CBOJSIIMECS K HUM, HCIIONB3Ys MIPUEMBI U (op-
MYJIbl ISl peIeHHs Pa3JInYHbIX BUIOB KBAJPAaTHBIX ypaBHEHUH, rpaduyeckuil crocod pereHus ypas-
HCHMIA,

- pacrio3HaBaTh apu(pMETHUECKHE U FEOMETPUYECKUE NIPOrPEeCCUM; PelIaTh 3a1a4u ¢ IPUMEHEHU-
eM GopMyITBI OOIIETO YJIeHa U CYMMbI HECKOJIBKHMX TIEPBBIX YJICHOB;

- BBIUUCJIATh 3HAYEHUs TPUTOHOMETPUUECKUX (PYHKIUH 110 U3BECTHOMY 3HAUEHHUIO OJITHOW U3 HUX;
BBINOJIHATH HECIIOXKHBIE TPE0OPa30BaHUs TPUTOHOMETPUUECKUX BBIPAKCHU;

- I03HAKOMUTHCS C HA4aIbHBIMU CBEICHUSMU U3 TEOPUH BEPOATHOCTE];

- IOJIY4YUTh NPEACTABIEHUS O CTATUCTHUUECKUX 3aKOHOMEPHOCTSAX B PEaJbHOM MHUpPE U O pa3iiny-
HBIX CIOoco0ax MX M3y4eHHs, 00 0COOEHHOCTSX BBIBOJIOB M IPOTHO30B, HOCAIIMX BEPOSITHOCTHBIN Xa-
paxrep;

9J1eMeHTBI JIOTUKH, KOMﬁHHﬂTOpI/IKI/I, CTATUCTUKH H TEOPUHN BePOHTHOCTeﬁ

— ¥YMeTh:

— - BBIYUCJISITH CPEIHNE 3HAUCHUSI PE3YyIbTaTOB U3MEPEHUI;

— - HaxXOJIUTh YAaCTOTY COOBITHS, UCIOJB3Yysl COOCTBEHHBIC HAOIIOAEHUS U TOTOBBIE CTAaTUCTHUYE-
CKHE JaHHEBIE;

— - HAXOJUTb BEPOATHOCTH CIYYAHHBIX COOBITHI B MPOCTEUIINX CITyYasiX;

— HCIOJIb30BaTh NPUOOPETECHHBIC 3HAHUS U YMEHUS B MPAKTHUECKOHN 1€ATEIbHOCTH U TOBCEIHEB-
HOM >KW3HU IS

— - BBICTpPAWBAHMS apTyMEHTAIUH IPH JI0Ka3aTeIbCTBE (B (hOpME MOHOJIOTA U THAJIOTa);

— - pacmo3HaBaHMS JIOTUYECKU HEKOPPEKTHBIX PACCYKICHUM;

— - 3alKiCU MaTEeMaTUYECKUX YTBEPKIEHUH, JOKA3aTEIbCTB;

— - aHajM3a peaJbHBIX YHCIIOBBIX JAHHBIX, MPEICTABICHHBIX B BHJE AuUarpamm, rpaduxos, Tad-
JIALL;

— - pemieHus MPaKTUYECKUX 3a/1ady B MOBCEIHEBHOW U MPO(ECCHOHATBHOM NIeATeIbHOCTH C HC-
MOJIb30BAaHUEM JICUCTBUI C YHCIIaMU, MPOILIEHTOB, JUIMH, TIOIaaeii, 00beMOB, BpEMEHH, CKOPO-
CTH;

— - peuieHus y4eOHBIX U MPAKTUYECKUX 3a/1a4, TPEOYIOIMMNX CHCTEMAaTHYECKOTO repedopa BapuaH-
TOB;

— - CpaBHEHMS LIAHCOB HACTYIUICHUS CIYYalHBIX COOBITUMN, OIEHKU BEPOSTHOCTH CIy4alHOTO CO-
OBITUS B MPAKTHYECKUX CUTYAIUSIX, COTIOCTABIICHUSI MOJIENH C PEaTbHOUM CUTYaIlUEeH;

— - IOHUMaHUS CTATUCTUYECKUX YTBEPKICHUM.

Conep:kanue kypca
@yukyuu u ux ceoiicmea. Keaopamuunas u cmenennaa gpynkyuu

Oyukuus. ['paduk ¢pynkuun. Bozpacranue u yobiBaHue (GyHKIUU, HAaUOOIbIIee U HAMMEHbIIee
3HaYeHue (DYHKIMM, HYIU (YHKIHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA. UTeHHe rpadukoB (yHKUIUH.
KBagparuslii TpexwieH. Pa3nokeHne KBaJpaTHOTO TpeX4seHa Ha JIMHEWHbIE MHOXUTENIU. Beiaenenue
TIONTHOTO KBaJIpaTa B KBAAPAaTHOM TpexdieHe. DyHkius y = ax? + bx + ¢, eé rpaduk, KOOpaAHHATEHI Bep-
LIMHBI, 0OCh cuMMeTpuu. [lapamnensHelii nepeHoc rpaduKoB BI0JIb OCEH KOOPAWHAT U CUMMETPUS OTHO-
cutenbHO oceil. CteneHHas QyHKIMS ¢ HATypaJlbHBIM IoKa3aTeneM, ee rpaduk. I'paduk pyHkmu xo-
peHb KyOU4eCKuid



Ypasnenus u nepasencmea c 00noii nepemennoii

Ilensie ypaBHeHus. J{poOHbIe parinoHabHbIe ypaBHeHUsA. KBagpaTHblie HepaBeHcTBa. MeTon UH-
TepBajoB. [IpuMepsl pelieHns ypaBHEHHUM ¢ OHON IIEPEMEHHON BBICIIUX CTEIEHEN: METOJ 3aMEHBI I1e-
PEMEHHOH, pa3liokeHHe Ha MHOUTenu. [Ipumepsl pemenus: 1poOHO-ITMHEHHBIX HepaBeHCTB. KopeHb
MHOT'OYJICHA.
Ypasnenus u nepasencmea c 0eyma nepemennvimu
VYpaBHeHHE C IByMs IEPEMEHHBIMU U ero rpaduk. CucTeMbl ypaBHEHUH BTOPOH cTernenu. Pemenue 3a-
Jlad C TIOMOIIBIO CUCTEM ypaBHEHUHM BTOpoW creneHu. HepaBeHCTBa ¢ ByMs NEPEMEHHBIMU U UX CH-
CTEMBI.
Ilpozpeccuu

[TonsTue mocnenoBatenbHOCTH. ApupMeTHyecKas U reoMerpudeckas nporpeccur. @opMysl
o0IIero 4jieHa U CyMMbI IEpPBBIX HECKOJBKHX YJICHOB apu(METHYECKOW M TeOMEeTpUUYECKOil mporpec-
cuil. beckoHeuHO yOBIBaroIasi reOMETPUUYECKAs POrPECCHUs.
Dnemenmopl KOMOUHAMOPUKU U MEOPUU 8EPOAMHOCEN

[Tpumeps! pemeHus KOMOMHATOPHBIX 334a4: Mepedop BapuaHTOB, MpaBUiIO yMHOKeHUs. [lepe-
CTaHOBKH, pa3MellleHus, coueTanus. [loHATus u npumepsl ciiydailHbIX cOOBITUH. OTHOCUTENbHAs Ya-
CTOTa M BEPOSITHOCTH CIy4alHOTO COOBITHS. PaBHOBO3MOKHBIE COOBITHS M TOACYET MX BEPOSTHOCTH.
[IpeacraBnenue 0 reOMETPUUECKONW BEPOSTHOCTH.



