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IHosicHuTebHAA 3aMICKA

Pabouyas nporpamma 1o 37eKTUBHOMY Kypey «IIpakTHKyM 1o MareMaTHke» i ooydatormmxcst 10-
11 knaccoB cocTaBieHa Ha OCHOBE MPUMEPHOM MpOrpaMMbl CpeaHero oodmero odpa3zoBanus (0a30BBIi
ypoBeHb). U Ha 0cHOBe KoauduKaTopa TpeOOBaHUHN K YPOBHIO MOATOTOBKH BBEIITYCKHUKOB [0 MaTeMaTHKE,
KouUKaTOpa AIEMEHTOB COepKaHUs 0 MaTemMatuke i coctaBieruss KUMos EI'D 2021r.

JlaHHBIN AJEKTUBHBIA KypC SBJIIETCS MPEIMETHO - OPUEHTHPOBAHHBIM JJIsl BbIMycKHUKOB 10-11
KJIacCOB 00IIe00pa3oBaTeIbHONM MIKOJIBI TpU ToarotoBke k EI'D mo maremartmke. M HampaBieH Ha
(dbopmMupoBaHHE YMEHHUI U CITOCOOOB IEATEIFHOCTH, CBSA3aHHBIX C PEIICHUEM 33/1a4 MOBBIIICHHOTO YPOBHS
CII0O)KHOCTH, Ha YIOBIETBOPEHHE IO3HABATEIbHBIX MOTPEOHOCTEH M MHTEPECOB CTApIICKIACCHHKOB B
pa3nuyHBIX cepax YeTOBEUECKOW NEeSATETBHOCTH, Ha pacIIMpeHHe M YriyOlIeHHe COJepX aHHusi Kypca
MaTeMaTHUKU C LEJNbI0 JOIMOJIHUTENBHON MOArOTOBKM OOYdYarOLIUMXCS K TOCYIapCTBEHHOW (MTOrOBOM)
arrecrauuu B popme EI'D. A taxke TONONHIET U3ydaeMblil MaTepual Ha ypoKax CUCTEMOM YIpaXKHEHUN
U 3aJ1a4, KOTOpbIe YrIyOJsIIOT U pacIIUpsIIOT MIKOJIbHBIM Kypc aiareOpbl U Hadajl aHalu3a, FTEOMETPUU U
MO3BOJIIET HAYaTh IEJICHANPABICHHYIO MTOATOTOBKY K caade EI'D.

['maBHOM HeJIbI0 M3Y4YEHUS JaHHOW MPOrpaMMBI ABJISE€TCS NOBbIIIEHHE 3(P(HEKTUBHOCTH MOATOTOBKH
oOyuaronuxcs K UTOrOBOM aTTecTallMy M0 MaTeMaTHKe 3a Kypc MOJIHOM cpenHelt mkoisl B popme EI'D
Kak Ha 0a30BOM, TaK U Ha MPOPUILHOM YPOBHSX.

[Ipemyiaraembrit Kypc cCTEMaTU3UPYET 3HAHMS 00YJAIONIUXCS 32 KypC OCHOBHOM M CPETHEH IIIKOJIHI,
Oyzer moJsie3eH 00ydaroIuMces, KelaumM xopoio caate EI'D, HanpasieH Ha 60a3oBoe U MpoduiIbHOE
oOyuenue B 10 — 11 xiaccax, TOMOXET HE TOJIbKO YCTPAHUTh MPOOEIbl B 3HAHUAX, HO U TIOMOJHUThH UX
MPOrpaMMoi yriyOJIeHHOTO W3Yy4eHHUs MpeIMeTa.

3apaum uzydyenus kypea «lIpakrukym no maremaruke» s 10-11 knaccos:

® C03/aTh YCJIOBHUS Ul CHCTEMHOTO MOBTOPEHUS U 000O0IIEHHs] MaTepuaia 3a Kypc MaTeMaTHKU
MOJIHOM CpETHEN MIKOJIBI;

e chopmMUpOBaTh HABBIKM YCTHOW M MUCHbMEHHOM MaTeMaTHUECKOW peyu;

e chopMHUPOBaTh HABBIK JOTHIECKOTO 0OOCHOBAHUS BHIOOPA PEIICHUS 3a1a4H;

® Dpa3BUTh BBHIYUCIUTENbHBIE U (DOPMATLHO-ONIEpAaTUBHBIE airedpandeckue yMEHHsI 0 YPOBHS,
MTO3BOJIAIOIIETO YBEPEHHO MCIOJIb30BATh UX MPU PEIICHUH 33/1a4 MATEMAaTUKHA U CMEXHBIX ITPEMETOB;

® AaKIEHTUPOBAaTh BHHMMAHHE YyYalIUXCS Ha €IUHBIX TpeOOBaHUAX K MpaBuwiaM oQopmiieHUs
pa3IMYHBIX BHUJOB  3a/JlaHMI, BKJIIOYAEMbIX B HTOrOBYK) aTTECTALIMIO 3a KypC IOJHOU
00111600pa30BaTEIHHOM CPEAHEH IIIKOJIBI;

e chopMHUPOBATh HABBIK CAMOCTOSITENIbHON pabOThI C AOMOJIHUTENBHOM JIUTEPATYPOI.

O0mas xapaKkTepucTHKA JIEKTUBHOI0 Kypca

MaremaTtnueckoe 0Opa3oBaHUE B OCHOBHOI LIIKOJIE CKJIAIbIBAETCS U3 CIEIYIOLINX COJEP KATEIbHbIX
KOMIIOHEHTOB: apudmMeTnka; ajnreOpa; reoMeTpusi; 3JIE€MEHTbl KOMOMHATOPUKU, TEOPUU BEPOSTHOCTEH,
CTaTUCTUKH U JIOTMKH. B CBOEH COBOKYMHOCTH OHM OTpPakarOT OOraThlii ONBIT 0Oy4eHHs] MaTeMaTHKE B
Halllell cTpaHe, yYUThIBalOT COBPEMEHHbBIE TEHIEHIIMY OTEUECTBEHHOM 1 3apyOeKHOM IIKOJIbI U TO3BOJISIOT
peanu3oBaTh IOCTaBJIEHHbIE IEpe] LIKOJbHBIM 00pa3oBaHMEM LENM Ha HHPOPMALMOHHO EMKOM U
IIPAKTUYECKU 3HAYMMOM MaTepHaje. DTU COJeprKaTelIbHble KOMIIOHEHTHI, Pa3BUBAINCH HA MPOTSKEHUU
BCeX JIeT 0Oy4eHHs, €CTECTBEHHBIM 00pa3oM MNeEperuieTaroTcs M B3auMOJICHCTBYIOT B yU4EOHBIX Kypcax.
Taxum 06pa3oM, B X0J1e OCBOCHHUS COAEPIKAaHUS Kypca, yJaluecs MoIy4aroT BO3MOXKHOCTb:

- Pa3BUThH NPEJCTABICHUE O YNCJIE U POJIM BBIUMCICHUH B YEJIOBEUECKOMN NMPAKTUKE; IPAKTUUECKUE
HaBBIKH BBITIOJHEHUS YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAIbHbBIX BEIYUCIICHHH,

- pa3BUTh BBIYHUCIHUTENIBHYIO KYJIBTYPY;

- OBJAJeThb CHMBOJIMYECKUM SI3BIKOM  aireOpbl, BbIpaboTaTh  (OpMalIbHO-OTIEpaTHBHBIE
anreOpandyeckue yMEeHUs U HaydUThCsl IPUMEHSTh UX K PEIICHUIO MaTeMaTHYECKUX U HEMaTeMaTHYEeCKUX
3ajauy;

- W3Y4UThb CBOMCTBA U TpaQUKH 3JIEMEHTApHbIX (YHKLUUH, HAY4YUThCS HCIOIB30BATh
(GyHKIMOHATBHO-TpapuecKue MpeICTaBICHHs I ONMCAaHMs U aHaJIM3a pealibHbIX 3aBUCUMOCTEH;

- Pa3BHUTh NPOCTPAHCTBEHHBIE NMPEICTABICHUS U U300pa3UTEIbHbIE YMEHHs, OCBOUTH OCHOBHBIE



(hakThl ¥ METOJbl TUIAHUMETPHH, MO3HAKOMUTHCS C MPOCTECUIIMMH MPOCTPAHCTBEHHBIMU TEJlaMU M HX
CBOMCTBaMH;

- TIOJTYYUTh MPEICTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbHOM MHPE M O Pa3InYHbBIX
cnoco0ax Mx u3y4eHus, 00 0COOEHHOCTSIX BHIBOJIOB M ITPOTHO30B, HOCAIIMX BEPOSITHOCTHBIN XapakTep;

- Pa3BUTH JIOTUYECKOE MBIIIJICHUE U PEYb - yMEHHE JIOTUYECKH 000CHOBBIBATH CY)KJICHHUS, IIPOBOAUTH
HECJIOKHBIC CHCTEMATU3aIllY, TIPUBOJIUTH TPUMEPBI U KOHTPIPUMEPHI, HCTIOJIB30BATh PA3ITUIHBIC SI3BIKU
MaTeMaTUKU (CIIOBECHBIM, CHMBOJIMYECKUU, TpapHuuecKuii) sl WUIIOCTPAlMH, WHTEPIPETAINH,
apryMEHTalluu M JJOKa3aTeIbCTBA;

- cpopmMupoOBaTH MpEACTaBICHUS 00 N3y4aeMbIX MOHATUAX M METOIaX KaK BAKHEHITUX CPECTBAX
MaTeMaTHYEeCKOTO MOJICIMPOBAHUS PEATBHBIX MPOLIECCOB U SBICHUH.

Pa3paboTka maHHOW mporpaMMbl OOYCIIOBIIEHa HEOOXOIUMOCTBIO YIITyOJieHHss 0a30BBIX
0011e00pa30BaTENBbHBIX IPOTPAMM 110 MAaTEMAaTHKE M U3yYCHHUEM TEM, BBIXOAIINX 32 PAMKH MTPOTPaMMBbI
U JomnoJiHsomuX 6a3oByto nporpammy B 10-11 wmaccax. IIporpamma crocoOCTBYeT yIOBJIETBOPECHUIO
MOTPeOHOCTEH W 3alpoCOB IIKOJBHUKOB, TPOSBISIONIMX HWHTEPEC, CKIOHHOCTH W CIIOCOOHOCTH K
M3YyYEHHUIO MaTeMaTHKH. V3ydeHne MaTeMaTHKN HallPaBJIeHO Ha JOCTIKEHUE CIIETYIONINX IIeTIeH:

- (¢opMHpOBaHHE TPEACTABICHUH O MaTeMaTWKe KaK YHHBEPCAILHOM S3bIKE HAYKH, CpPEICTBE
MO/ICITUPOBAHUS SIBIICHUH U TIPOILIECCOB, 00 HIESIX M METOIaX MaTEMaTHKH;

- pa3BUTHE JIOTHYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO BOOOPAXKEHHUsS, aITOPUTMUYECKON
KYJIBTYPBI, KpHTHYHOCTH MBIIIICHHS,

- OBJIQJICHUE MAaTeMaTHICCKIMH 3HAHUSIMH U YMEHHUSIMH, HEOOXOJMMBIMHU B TTOBCETHEBHOM JKU3HH,
IV U3YYEHHs IIKOJIbHBIX €CTECTBEHHOHAYJYHBIX TUCIUIUIMH Ha 0a30BOM YpPOBHE, IS TIOJTYYEHUS
o0pa3zoBaHus B 00JaCTAX, HE TPEOYIOIMMUX U TPEOYIOMUX YriayOJeHHON MaTeMaTHUYECKON MOATOTOBKH; -
BOCIIMTAaHUE CPEICTBAMHA MAaTEMAaTHKH KYIbTYpbl JIMYHOCTH: OTHOIICHUS K MaTeMaTWKe KaK YacTH
OOIIEeYeNIOBeYECKOW KYJIbTYphl: 3HAKOMCTBO C HCTOpPUEH pPAa3BUTHS MAaTEMAaTHKH, DBOJIOIHEH
MaTeMaTHYeCKUX HAeH, MOHMMAaHHUA 3HAYUMOCTH MAaTeMaTHKH s OOIIECTBEHHOIO Mporpecca.
[IpakTueckas TOJIE3HOCTh MaTeMaTHKUd oOOyCJOBJI€HAa TEM, 4YTO €€ MpPeAMETOM  SBJISIOTCS
(dbyHIaMeHTaJIbHbIE CTPYKTYpbl pEAJIbHOTO MHpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJIMYECTBEHHBIE
OTHOIIEHUSI — OT MPOCTEHILINX, yCBAUBAEMbIX B HEMOCPEIACTBEHHOM OIIBITE JIOACH, J0 JOCTATOYHO
CIIOXHBIX, HEOOXOIUMBIX JIJISl Pa3BUTHS HAYUYHBIX U TEXHOJIOTUYECKUX UICH.

be3 6a30Boii MaTeMaTH4ecKol MOJArOTOBKM HEBO3MOKHA ITOCTAHOBKA 00OPa30BaHMsI COBPEMEHHOTO
yenoBeKa. B mikosie MmareMaTrka CIy)KMUT OMOPHBIM MPEAMETOM JUIsl U3y4eHHsI CMEXHBIX JTUCHUIUIMH. B
KU3HU HEOOXOIMMOCTBIO B HAILIM THU CTAHOBUTCS HETPEPbIBHOE 00pa3oBaHue, 4TO TPeOyeT MOTHOLIEHHOM
6a30Boii 0011e00pa30BaTEIHLHOM MOATOTOBKU, B TOM YHCIIE U MATEMAaTHYECKOM.

JJis ’KU3HU B COBPEMEHHOM OOIIECTBE BAKHBIM SBJIsIETCA (POPMHUPOBAHHE MATEMAaTUYECKOTO CTHIIS
MBIIILJICHHS, TPOSIBJISIONIETOCS B ONPEeICHHBIX YMCTBEHHBIX HaBbIKAX.

MecTo 3J1eKTHBHOT0 Kypca B Y4eOHOM IJIaHe

Kuaaccnl Koan4yecTBO 4acoB B HeeII0 KoanuectrBo KoanuyecTBO 4acoB B
Y4eOHBbIX HelelIb roja
10 1 36 36
11 1 34 34
Hroro Ha ypoBHE cpeHEHO 00IIero 00pa3oBaHus 70

IInanupyemsblie pe3yJibTaThbl OCBOCHHS JJIEKTHBHOIO Kypca

JInuHoCTHBIE pe3yJIbTaThI
Jluunocmuvie pesynivmamvl 6 chepe omHouleHull 0dyuarowuxcs K cebe, K ceoemy 300p06bio, K
NO3HAHUIO CeOA:

— OpHUCHTAIUA 06y11a10m1/1xc;1 Ha JOOCTUIKCHHUC JIMYHOI'O0 CHACThA, PCAIM3allUI0 IMO3UTHBHBIX
JKU3HCHHBIX TCPCIICKTUB, HHUIIUATUBHOCTH, KPCATUBHOCTH, TOTOBHOCTDb U CIIOCOOHOCTH K JIMYHOCTHOMY
CaMOOIIPCACIICHUIO, CIIOCOOHOCTD CTaBUTh eI U CTPOUTD )KU3HCHHBIC I1JIAHBI;



— TOTOBHOCTh U CIIOCOOHOCTH 00ecreunTh cebe M CBOMM OJM3KUM JIOCTOHWHYIO KH3Hb B IPOIIECCe
CaMOCTOSTENBHOM, TBOPUECKON U OTBETCTBEHHOU NEATEIIBHOCTH;

— TOTOBHOCTbH U CITIOCOOHOCTH 00YUYAIOMIMXCS K OTCTAaUBAHHIO JJMYHOTO IOCTOMHCTBA, COOCTBEHHOTO
MHEHHUS, TOTOBHOCTb M CIOCOOHOCTh BBIPaOATHIBATH COOCTBEHHYIO TIO3HUIMIO [0 OTHOIICHHIO K
OOIIECTBEHHO-TIOJUTHYECKUM COOBITHSIM TPOIIJIOTO M HACTOSIIETO HA OCHOBE OCO3HAHUS M OCMBICIICHUS
HUCTOPHUH, TYXOBHBIX LIEHHOCTEW U JTOCTHKEHUI HAIIEH CTPAHBI;

— TOTOBHOCTH M CIIOCOOHOCTH 00YJAFOIIUXCSI K CAMOPA3BUTHIO U CAMOBOCITHTAHUIO B COOTBETCTBUH
C 00IIeYeIOBEYeCKUMH [IEHHOCTSAMHU M UeaJIaMH T'PaXXIaHCKOTo 00IIecTBa, MOTPEOHOCTh B (PU3UIECKOM
CaMOCOBEPILICHCTBOBAHUHY, 3AHITHSIX CIIOPTHBHO-037I0POBUTEIHLHOM NESITEILHOCTHIO;

— MPUHATHE W peaym3aiys IEHHOCTeH 370poBOr0 M Oe3omacHoro oOpasza JKWU3HHU, OEpexHOe,
OTBETCTBCHHOE W KOMIICTCHTHOEC OTHOIICHHE K COOCTBEHHOMY (DM3MUYECKOMY M IICHXOJOTHYCCKOMY
3JI0POBBIO;

— HEMPUATUE BPEIHBIX MPUBBIUCK: KYPSHHSI, YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHKOB.

Jluunocmuvie pesyromamuvl 6 cghepe omuoweHul obyuaowuxca k Poccuu xax xk Pooune
(Omeyecmsy):

— poccuiickasi HWAEHTUYHOCTh, CIHOCOOHOCTh K OCO3HAHHIO POCCHUMCKOW WIEHTHUYHOCTH B
MOJIUKYJIBTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOH OOLIHOCTH POCCUIHCKOTO
Hapoja u cynp0e Poccun, marpuoTusm, FOTOBHOCTB K CIIyeHHI0O OTe4ecTBy, €ro 3aluTe;

— YBa)X€HHE K CBOEMY HapOJy, YYBCTBO OTBETCTBEHHOCTH Nepe; PoquHOM, ropA0CTH 3a CBOM Kpaid,
cBor0 PoamHy, mpommioe ©  HacTosIlee MHOTOHAIMOHAJIBHOTO Hapoja Poccuum, yBaxkeHHe K
rocy/lapCcTBEHHbIM CUMBoOJIaM (rep0, ¢iar, THMH);

— (QopmupoBaHuEe YBaXXEHHUS K PYCCKOMY $3bIKY KaK TOCYJapCTBEHHOMY s3bIKy Poccuiickoii
Oenepanyu, SABISIONIEMYCSI OCHOBOM POCCUICKON MACHTUYHOCTU U TJIaBHBIM (DAKTOPOM HallMOHATBHOTO
CaMOOTIPEICTICHUS;

— BOCIIUTaHUE YBOXEHUS K KYJIbTYpe, S3bIKaM, TPAIULMSIM U 0ObI4asiM HapOJOB, MPOKUBAIOIINX B
Poccuiickoit @enepanuu.

Jluunocmuvsie pezynbmamol 6 cghepe omuouieHUl 0OYUAIOWUXCS K 3AKOHY, 20CY0apcmey U K
2PaANCOAHCKOMY 0Ouecmsy:

— TPaXTAHCTBEHHOCTh, IPAXKIAHCKAas MO3ULUs AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCHUICKOIO
oOlIecTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TpaBa U OOS3aHHOCTH, YBaXalolIero 3aKOH H
MIPABOIMOPSIIOK, OCO3HAHHO MPUHUMAIOUIETO0 TPAJUIMOHHBIE HAIMOHAJIbHBIE M OOIIEYETIOBEUECKUe
F'YMaHUCTHYECKHUE U JIEMOKPATHUYECKHE LIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KU3HU;

— MpU3HAHHE HEOTYYKJaeMOCTH OCHOBHBIX NpaB M CBOOOJ YEIOBEKa, KOTOpbIE MPUHAAIEKAT
KaKJOMY OT POXKICHHUSI, TOTOBHOCTb K OCYILECTBICHHIO COOCTBEHHBIX MpaB U cB000 1 06e3 HapyIlleHus paB
1 cBOOOJI IPYTHX JIUI, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIEC MIPaBa M CBOOO/IbI YeJIOBEKA U TpakJIaHUHA
COrJIacCHO OOIIEeNpU3HAHHBI MPHUHIMIIAM M HOpMaMm MEXIyHApOJHOTO IpaBa U B COOTBETCTBUH C
Koncturynueit Poccuiickoit ®denepanuu, npaBoBasi U MOJIUTUYECKAS TPAMOTHOCTB;

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
MPaKTUKU, OCHOBaHHOE Ha JUAJIOTe KYJIbTYp, a TakKe pPa3M4HbIX (opM OOIIECTBEHHOTO CO3HAHUSA,
OCO3HAHHUE CBOEr0 MECTa B MOJIMKYJIBTYPHOM MHPE;

— MHTEpPUOpHU3AlMs LEHHOCTEH JEMOKPATMM U COLMAIBHOM COJMAAPHOCTH, TOTOBHOCTH K
JOTOBOPHOMY PETYJIMPOBAHUIO OTHOUIEHUH B IPYIIIE WM COLUAIBHON OpraHu3allky;

— TOTOBHOCTH 0OYYaIONINXCS K KOHCTPYKTUBHOMY YYaCTHIO B IPUHSATHH PELICHUH, 3aTparuBaoIINX
WX TpaBa W HMHTEPEChl, B TOM YHCJIE€ B pa3IMYHbIX (opmax OOIIECTBEHHON CcaMOOpraHHu3allii,
camoyTpaBlieHHs, 00IIECTBEHHO 3HAUUMO 1eATeIbHOCTH;

— TMPUBEPKEHHOCTh UESIM WHTEPHAIMOHANN3MA, PYKObI, paBEHCTBA, B3aWUMOIIOMOIINA HApOJIOB;
BOCIIUTAHHE YBAXKUTEJIHHOIO OTHOUIEHUS K HAallMOHAJIBHOMY JIOCTOMHCTBY JIIOAEH, WX YYyBCTBaM,
PENUTHO3HBIM YOSKICHUSM;

— TOTOBHOCTh OOYYarOMIMXCS TMPOTHUBOCTOSATh HJICOJIOTMH OKCTPEMH3Ma, HalMOHAIN3MA,
KceHOo(oOUM; KOPPYIIUU; TUCKPUMHUHAIIMK MO COIMATBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM



MPU3HAKaM U JPYTUM HETaTUBHBIM COLMATBHBIM SIBJICHUSIM.
Jluunocmuvie pe3yiomamol 8 cghepe OMHOUEHUL 0OYUAIOWUXCSL C OKPYIHCATOUUMU THOObMU:

— HPABCTBEHHOE CO3HAHUE M TIOBEJICHUE HA OCHOBE YCBOCHUS OOIIECUYEIIOBEYECKUX I[EHHOCTEH,
TOJICPAHTHOTO CO3HAHUS U MTOBEICHUS B IOJUKYIBTYPHOM MUPE, TOTOBHOCTHU U CIIOCOOHOCTH BECTH THAJIOT
C IPYTUMH JIFOJIbMU, TOCTUTaTh B HEM B3aUMOTIOHMMAaHUs1, HAXOAUTh OOIIUE 1IeJIU U COTPYIAHUYATH JJIsSl UX
JIOCTIDKCHMS,

— MPUHATUE T'yMAaHUCTUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBaXXUTEJIbHOE U J0OpOKEIaTEebHOE
OTHOIIEHUE K JPYrOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

— CHOCOOHOCTH K COMNEPEKHBAHUIO M (POPMHUPOBAHUE MO3UTUBHOTO OTHOMIICHHUS K JIIOJSM, B TOM
YuClie K JIMIaM C OTPaHUYEHHBIMH BO3MOXHOCTSMH 3/I0pPOBbsl U UHBAJIUAAM; OEpEXHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOLIEHHE K (PU3MUECKOMY M IICHXOJOTMYECKOMY 3/I0pPOBBIO JPYIHX JIIOJCH, yMEHUe
OKa3bIBaTh MEPBYIO MOMOIIIb;

— QopmupoBaHUe BRIPAKCHHON B MMOBEJICHUH HPABCTBCHHOM TIO3HIIMH, B TOM YHCJIE CIIOCOOHOCTH K
CO3HATEIIFHOMY BBIOOPY JI0Opa, HPABCTBEHHOIO CO3HAHHWS ¥ TIOBEJICHUS HA OCHOBE YCBOCHUS
00IIeYeIOBeUSCKUX IICHHOCTEH W HPAaBCTBEHHBIX YYBCTB (UECTH, JI0JITA, CIPABEIMBOCTH, MIJIOCEPIHS U
TPYXKEITI00us);

— pa3BUTHE KOMIICTCHIIMA COTPYJHHYECTBA CO CBEPCTHUKAMHU, JETHbMHU MIIQIIIETO BO3pacTa,
B3pOCIBIMH B 00pa30BaTeNbHOM, OOIMIECTBEHHO MOJIE3HOHM, ydeOHO-HCCIe0BATEIbCKON, MPOSKTHON M
JIPYTUX BUAAX JCATEITHHOCTH.

Jluunocmuvie pesynbmamol 8 cpepe OMHOWEHUL 0OVHUAIOWUXCS K OKPYIHCAIOWEMY MUPY, HCUBOU
npupooe, Xyo00odHcecmeeHHOU Kylbmype:

— MHPOBO33PCHHE, COOTBETCTBYIOIICE COBPEMECHHOMY YPOBHIO Pa3BHTHS HAYKH, 3HAYHUMOCTH
HayKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BJIAJICHUE JIOCTOBEPHOU HWHQOpMAIUECH O
MEPEIOBBIX JIOCTIKEHUSAX M OTKPBITHSIX MHPOBOM M OTEYSCTBEHHOW HAYKH, 3aHMHTEPECOBAHHOCTH B
Hay4HBIX 3HAHUAX 00 YCTPOWCTBE MUpPA U OOIIIECTBA;

— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHMIO, HA MPOTHKECHUN
BCEH JKM3HU; CO3HATENIbHOE OTHOIIEHHE K HENpPEephIBHOMY OOpPa30BAHMIO KaK YCIOBHUIO YCIEUIHOM
npodecCHOHANTBHON U 0OIIECTBEHHOU e TEIHLHOCTH,

— DJKOJIOTHYecKasl KylbTypa, OepexHoe OTHOIIEHUs K POJHOM 3emile, IPUPOJIHBIM OoraTcTBam
Poccun 1 mupa; mnoHnMaHue BIUSHUS COLUATbHO-PKOHOMUYECKHX MPOIECCOB HA COCTOSHUE IPUPOIHOMN U
COLIMANILHOM Cpe/ibl, OTBETCTBEHHOCTH 32 COCTOSIHUE MPUPOJAHBIX PECYPCOB; YMEHHS U HABBIKH Pa3yMHOTO
MIPUPO/IONOIL30BAHUS, HETEPIIMMOE OTHOIIEHHWE K JCHCTBUSIM, MPUHOCSIIUM Bped SKOJOTHUU;
MpUOOpETEHUE OMbITa SKOJIOrO-HAMPABIEHHOW JIEATENBHOCTH; SCTETHMUECKOE OTHOUICHHS K MHPY,
TOTOBHOCTb K 3CTETHUECKOMY 00YCTPONCTBY COOCTBEHHOTO ObITA.

Jluunocmmuvie pe3ynbmamel 8 cgpepe OmHOULeHU 00YYAIOWUXCA K CeMbe U pOOUMEAM, 8 MOM YUCTe
Nn0020MOBKA K CEMEUHOU HCUSHIL:

— OTBETCTBEHHOE OTHOIIEHUE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHUS LIEHHOCTEH
CEMEHMHOM KM3HH;

— TOJIOXKUTENIbHBIN 00pa3 ceMbH, POAUTEIHCTBA (OTIOBCTBA U MATEPUHCTBA), UHTEPUOPHU3ALIUS
TPaJAULIMOHHBIX CEMEUHBIX IEHHOCTEH.

Jluunocmuvie pezynomamsl 8 cghepe omuouieHuss odyuarowuxcsi K mpyoy, 8 cgepe CoyuanbHo-
IKOHOMUYECKUX OMHOUEHULL:

— yBaxeHHe Ko BceM (popmaM coOCTBEHHOCTH, TOTOBHOCTH K 3aII[UTE CBOEH COOCTBEHHOCTH,

— OCO3HaHHBIA BBIOOp Oyaymied mpodeccud Kak MyTh UM CHOCOO peanu3ali COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

— TOTOBHOCTbH o6yqafonmxc;1 K prI[OBOﬁ HpO(I)CCCPIOHEU'ILHOfI ACATCIBHOCTHU KAaK K BO3MOXKHOCTH
y49acCTHs B pCIICHUHU JINYHBIX, O6H.[€CTB€HHLIX, roCcyaapCTBCHHBIX, 06IJ_ICH8.I_II/IOH8.J'IBHBIX npo6neM;

- l'IOTpC6HOCTI> TPYAUTHCH, YBAKCHUC K TPpyAdy U JIIOAIM Tpyda, TPYAOBBIM JOCTUKCHHAM,
,Z[O6pOCOBCCTHOC, OTBCTCTBCHHOC U TBOPUCCKOC OTHOIICHHUEC K pa3HbIM BUJIaM pr,HOBOIZ ACATCIIBHOCTHU,

— TOTOBHOCTh K CaMOOGCJIy)KI/IBaHI/IIO, BKJIrO4as 06yquI/Ie W BBIIIOJHCHUEC  JOMAIIHUX



00s13aHHOCTEH.

Jluunocmuvie  pesynomamel 6 cghepe  usuuecko20, NCUXONOSUHECKO20, COYUANLHO20 U
axkaoemuueckozo 61a2ononyuus 0oy4arouuxcs:

— (usnyeckoe, 3MOIMOHATBHO-TICHXOJOTHIECKOe, COLMAIbHOE OJaronoiydne oO0ydaromuxcs B
KHU3HU 00pa30BaTENbHOM OpraHU3aliK, OUIYIIEHHUE JETbMH O€30MacCHOCTH M ICHUXOJIOTHYECKOTO
KoM(popTa, THPOPMALIMOHHOHN OE30MACHOCTH.

MeTanpeaMeTHbIe Pe3yabTaThl

1. Peeynamuensvie yHusepcanvhvie yyebOHbvle Oeticmaus

Buinycknux nayuumces:

— CaMOCTOSITETILHO OTPEACIATh ISNH, 3aJaBaTh MapaMeTpbl U KPUTCPUHU, MO KOTOPHIM MOXKHO
OTIPEJICITUTh, YTO IIEJIh JJOCTUTHYTA;

— OIICHUBATh BO3MOXKHBIC TOCIICJACTBHUS JIOCTHIKCHUS IIOCTABICHHOW TIIeIM B JICATEIHHOCTH,
COOCTBEHHOW KU3HU U KU3HH OKPYKAFOIIHX JIFOJISH, OCHOBBIBASICh HA COOOPAKEHUSX STUKU U MOPAIIH;

— CcTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIC 3aJaud B OOpa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHTYAIHIX;

— OIIGHUBATH PECYPCHI, B TOM YHUCIIC BPEMsI U IPyTHe HeMaTepUaIbHBIC PECYPChl, HEOOXOUMBIE TS
JOCTHIKEHHSI TIOCTaBJIICHHOH I1EJTH;

— BBIOMPATH MYTh JIOCTMIKCHUS IIEITH, IJIAHUPOBATh PEIICHUE IMOCTABJICHHBIX 33734, ONTUMHU3UPYS
MaTepHaTbHbIC U HeMaTepUAIbHBIC 3aTPATHI,

— OpraHu30BbIBaTh 3(H(HEKTUBHBIN IOUCK PECYPCOB, HEOOXOIUMBIX JIJIS TIOCTHKEHUS MTOCTABIICHHOM
I,

— COITOCTABIIATH MOJYYCHHBIN PE3yNIbTAT ACATEILHOCTH C TTOCTABIICHHOW 3apaHee MebIO.

2. [losnasamenvHbie yHugepcaibHule yueOnvie 0elcmausl

Buinyckuux nayuumes:

— HCKaThb W HaXOJUTh OOOOIIEHHbIE CIOCOOBI PEUICHHUS 3a/ady, B TOM 4YHCIIE, OCYLIECTBISATH
pa3BepHYTHIM HH(GOPMAITHOHHBIA TTOWCK U CTAaBUTh HA €r0 OCHOBE HOBBIC (yueOHBIC W MMO3HABATEILHBIC)
3a/1a4u;

— KPUTHUYECKH OLICHUBATh U UHTEPIPETUPOBATH HHGOPMALIUIO C pa3HBIX MO3UIIHIL, paclio3HaBaTh U
(bukcHpoBaTh MPOTUBOPEUUS B UHPOPMAITMOHHBIX UCTOUYHUKAX;

— HCIOJb30BaTh  pa3iUYHble  MOJENbHO-CXEMaTHUYeCKUe CpelICcTBa s IPEICTaBJICHUS
CYIIECTBEHHBIX CBSI3¢H U OTHOLIEHUH, a Takke MPOTUBOPEUUH, BBISIBICHHBIX B HH(POPMAIIMOHHBIX
HCTOYHUKAX;

— HAaxOJUTh U MPUBOJUTH KPUTUYECKHE apTyMEHThI B OTHOILIEHUH JICHCTBUHN U CY)KJIEHUHN JIPYroro;
CHOKOMHO M Pa3yMHO OTHOCHUTHCA K KPUTHYECKHM 3aMEUaHUSM B OTHOLIEHUH COOCTBEHHOTO CY)KJICHUS,
paccMaTrpuBaTh MX KaK pecypc COOCTBEHHOTO pa3BHUTHS;, BBIXOJUTH 3a paMKU Y4eOHOTO MpeaMeTra U
OCYILIECTBIIATH LIeJICHANPaBICHHBIA TTOMCK BO3MOXKHOCTEH JJIsl IIMPOKOTO MEePeHoca CPECTB U CIIOCOOO0B
JICUCTBUS,

— BBICTpaWBaTh MHAWBUIYaJIbHYIO OOpa30BaTENIbHYIO TPAGKTOPHIO, YYUTHIBAasS OrPAHUYCHHS CO
CTOPOHBI APYTHX YYACTHUKOB U PECypCHBIE OTPAaHUUCHUS;

— MEHSITb U yJEP>KUBATh Pa3HbIC MMO3UIMH B MIO3HABATEIHHON JESITEILHOCTH.

3. KommyHukamuemnwvie yHU8epcaibHule yueOHvle 0elicmausl

Buinycxkuux nayuumes:

— OCYULIECTBJISITH ICTIOBYI0 KOMMYHHUKAIIHIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH (KaK BHYTpU
oOpa3oBaTeNbHON OpraHu3aluy, Tak U 3a ee MpeAeNamMu), MNoadupaTh MHApTHEPOB IS JEJIOBOMH
KOMMYHHKAITIH UCXOJIS U3 COOOpaKeHUI pe3ynbTaTUBHOCTH B3aUMOICHCTBHUSA, @ HE TMYHBIX CUMIIATHIA;

— TPHU OCYIIECTBICHUH TPYNIOBOM pabOThl OBITH KaK PYKOBOJUTENEM, TaK U YWJIEHOM KOMaHIbl B
pasHbIX poJsix (TeHepaTtop ujieH, KPUTHUK, UCTIOTHUTEIh, BBICTYAIONIUHN, SKCIEPT U T.1.);

— KOOPAMHUPOBATh H BBHIMOJHITH pabOTy B  YCIOBHUSX pPEAIbHOTO, BHUPTYalbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;



— Pa3BEpPHYTO, JIOTUYHO M TOYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM AJEKBATHBIX
(yCTHBIX nu HI/ICBMGHHHX) SA3BIKOBBIX CpCI[CTB;

— pacro3HaBaThb KOH(JIMKTOTEHHbIE CUTYallMd M TPEAOTBpALIaTh KOH(MIMKTHI 1O MX aKTUBHOU
(da3bl, BEICTPAMBATh JECIOBYI0 U 00pa30BaTEebHYI0 KOMMYHHUKAIMIO, U30eras JTMYHOCTHBIX OIICHOYHBIX
CYKJICHUH.

Hpe}IMeTHble pe3yjibTarbl

OOyyaromuiicsas HayuYnTcst

OOyuaromuiicst IOJTY4YUT BO3MOKHOCTh
HAYYUTHCS

- pa3BUTHE NIPEJCTaBICHUNA O MAaTeMaTUKE KaK O
METO/1€ TO3HAHUS JIEHCTBUTEILHOCTH, [TO3BOJISIFOILIEM
ONMMCHIBaTh W M3y4aTh pEajbHBIE MPOIECCH U
SIBJIICHUS

- pa3BUTHE yMEHUH paboTaTh C  y4eOHBIM
MaTeMaTH4YEeCKUM TEKCTOM (aHaMU3UpPOBATH,
U3BJIEKaTh HEOOXOAMMYIO HH(pOpMaIHio), TOYHO U
IPaMOTHO BBIpaXkaTb CBOM MBICIH C MPUMEHEHHEM

MaT€MAaTU4E€CKOM TEPMHUHOJIOTMM M  CHMBOJIMKH,
MIPOBOJIUTH KJ1acCH(pUKaIUH, JIOTUYECKHE
00OCHOBaHHMs, JIOKa3aTeIbCTBA  MAaTEMAaTUYECKUX
YTBEPKICHHUI;

- pEIIEHUE CIOKETHBIX 3a]1a4 Pa3HbIX TUIIOB HA BCE
apupMeTHYECKUe NEUCTBUS; MPUMEHEHHEe Ccrocoba
IIOMCKA PELICHUs 3aJa4d, B KOTOPOM paCCYKJECHHE
CTPOUTCS OT YCJIOBHUS K TpPeOOBaHMIO WIU OT
TpeOOBaHUA K  YCIIOBHIO; COCTaBJCHHE  ILIaHa
peuieHusl 3a1a4yu, BBIJEJICHUE ITAllOB €€ pEelIeHMS,
WHTEpIpETAUsl BBIYUCIUTEIBHBIX pPE3yJIbTaTOB B
3a7aye, HCCIENOBAHHWE IIOJIYyYEHHOIO  PELICHMS
3a/1a4y; PEeIICHNE JIOTUYECKUX 3a/1a4;

- pa3BUTHE NPEIACTABICHUN O YUCIE U YHUCIIOBBIX
CUCTEMax OT HaTypalbHBIX [0 JCHCTBUTEIBHBIX
YHCEJI; OBJIAJICHUE HABBIKAMHU YCTHBIX, IUCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYUCIICHUN;

- OBJIQJICHUE CHUMBOJIBHBIM SI3bIKOM  alreOpshl,
IpueMaMHu BBIIIOJIHEHUS TOXJAECTBEHHBIX
npeoOpa3oBaHUil BRIPAKCHUH, PEIICHHUS] YPaBHCHUH,
CUCTEM  YpaBHEHMH, HEpPaBEHCTB M  CHCTEM
HEPABEHCTB; YMEHHMS MOJEIUPOBATh  peajbHbIC
CUTyalldd Ha  s3bIKe  anreOpbl, HCCIeI0BaTh
MIOCTPOEHHBIE MOJIEJIM C MCIOJIb30BAaHUEM arapara
anreopsl, MHTEPIPETUPOBATH MOJTy4E€HHBIN
pe3yJbTar;

- BJIQJICHUE OCHOBHBIMU IMOHATUSAMHU O IUIOCKUX U
MPOCTPAHCTBEHHBIX TeOMETpUYEeCKHX (urypax, ux
OCHOBHBIX CBONCTBax; cOPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh Ha 4epTekax, MOJACISX U B PEAIbHOM
MHpE TeoMeTpuYeckne (Qurypol; MpUMEHEHUE
M3YYCHHBIX CBOWCTB TeOMETpUYECKHX GuUryp u
dbopMyI ISt perieHus TeOMETPUUSCKUX 3a71a4 U 3a/1a4
C ITPAKTUYECKUM COJEPIKAHUEM;

- ¢(hopMHPOBAHHOCTH MOHATUMHOTO arapara
[0 OCHOBHBIM KypcaM MAaTE€MaTUKH; 3HaHHUE
OCHOBHBIX TEOpeM, (QOpMyl U YMEHHUS HUX
IPUMEHSTh; YMEHUSI HAXOIUTh HECTaH/IapTHbHIE
crocoObl peleHus 3a/1a4;

- ¢(hopMHPOBAaHHOCTh YMEHUN MOJEIUPOBATH
peayibHbIe CUTYyaluH, HCCIIEI0BATh
IIOCTPOEHHbIE ~ MOJENHU, HHTEPIPETUPOBAThH
MTOJTY4ECHHBIA pE3yNIbTarT;

- OCBOGHHME MAaTE€MaTUKU Ha HNpodUILHOM
YpOBHE, HEOOXOJAWMOM sl TpPUMEHEHUs
MaTeMaTHKU B npodeccuoHaIbHOM
JeSITEIbHOCTH U HAa TBOPYECKOM YPOBHE.




- pa3sBUTHE YMEHUW IIPUMEHATH HU3YyYCHHBIE
IIOHATHUS, PE3YJIBTATHI, METOABI U1 PELICHUS 3a1ad
IIPAKTUYECKOIO0 XapakTepa M 3a7ad U3 CMEXKHBIX
JMCUUIUIMH C UCTOJIB30BAHUEM TIPH HEOOXOIUMOCTH
CIIPaBOYHBIX MaTepHuasos, KOMIIBIOTEPA,
MIOJIb30BATHCSI  OLEHKOM M IPUKUIAKOM  IIpHU
IIPAKTHUYECKHUX Pacuerax;

CoaepikaHue 3JIEKTUBHOIO Kypca

1. JdeiicTBUTEJbHbIE YHCJIA

Kopens crenenn n>1 u ero cpoiictBa. CTeneHb C palliOHaJIbHBIM IOKAa3aTelIeM U €€ CBOICTBa.
Ilouarne o cremeHW C IOelCTBUTENBbHBIM MokaszareiaeMl. CBONMCTBA CTEIEHH C JAEHCTBUTEILHBIM
IIOKa3aTeseM.

[TonsiTie o mpenesne nocienoBaTesbHOCTH. CyIIeCTBOBaHUE Ipefiesia MOHOTOHHON OTpaHMYeHHOU
IIOCJIEN0BATENBHOCTH. JlJIMHA OKPYKHOCTM M IUIONIAAb Kpyra KakK Ipeaessl MOCIEA0BaTEIbHOCTEH.
beckoHneuHo yObIBaroI1asi reoMeTpudecKasi porpeccus U ee cymma.

2. YucjaoBble QyHKINH

Oynkiuu. OO6macTe ompeaeneHus W MHoOXecTBo 3HaueHmi. ['padux dyakumu. Iloctpoenue
rpa¢ukoB (QyHKIHHA, 3aMaHHBIX pa3IUdHbIMU crocobamu. CreneHHas (YHKIUAS C HaTypadbHBIM
MoKasaresieM, ee CBoicTBa U rpaduk. BepTukaibHble 1 TOPU30HTANIBHBIE aCUMIOTOTHI I'padukos. ['paduku
npoOHO- JWHEHHBIX (QyHKuH. CBoiicTBa (QYHKIIMNA: MOHOTOHHOCTh, YETHOCTh W HEUETHOCTD,
MIEPUOANYHOCTD, OTPAHUYEHHOCTb.

PemreHne panMoOHANBHBIX YpPaBHEHHMM W HEPABEHCTB. PellleHMe WppalnOHaIbHBIX YpPaBHEHHM.
OcHOBHBIE MPUEMBI PEIICHHS] CUCTEM YpaBHEHHI: MOJICTAHOBKA, alredpanvyeckoe CI0KEeHUE, BBEIEHUE
HOBBIX MEPEMEHHBIX. PABHOCHIIBHOCTh ypaBHEHUM, HEPABEHCTB, CUCTEM. PellieHre mpocTeHInX CUCTEM
YpaBHEHUH C IByMs HEU3BECTHBIMU. PellleHHE CUCTEM HEPABEHCTB C OJTHOM MEPEMEHHOI.

Hcnons3oBanre cBOMCTB W rpadmkoB (DYHKIMNA TIPU PEIICHUH YpaBHEHUN M HEpPaBEHCTB. MeTon
WHTEPBAJIOB.

3. IlapajuieIbHOCTH MPSIMBIX M TLUIOCKOCTEH

OcHOBHBIE IOHSTHS CTEPEOMETpUH (TOUKa, psiMasi, MIOCKOCTh, IPOCTpaHCTBO). [lepecekaromuecs,
NapajuieJIbHbIE U CKPELIMBAIOIINECS NpsMbIE. YTOJI MEXIY MPsMbIMU B IpocTpaHcTBe. llapannensHocTh
MPsIMOM M TUIOCKOCTH, IPU3HAKKU U CBOWCTBA. [lapamienbHOCTh MII0CKOCTEM, MPU3HAKU U CBOMCTBA.

Paccrosgnne mexnay mnapauieIbHbIMU IUIOCKOCTAMU. PaccTosiHMe MeXAy CKpellBaroUUMUCA
npsameiMu. [lapannensHoe mnpoektupoBanue. M300pakeHUE NPOCTPAHCTBEHHBIX (UTYP IUIOCKOCTEH.
Terpasap u napasienenumen.

4, TpuronoMerpuyeckue (PyHKIUH

Tpuronomerpuueckue QyHKUMU, UuX cBoiictBa u Tpaduk. IlpeobpazoBanusi rpaduKoB:
napajuieJIbHbIN NEPEHOC, CAMMETPHS OTHOCUTENBHO OCEH KOOPAUHAT U CUMMETPHSI OTHOCUTENIBHO Havasia
KOOPAMHAT, CHMMETPHUSI OTHOCUTEIBHO NMPSAMOM y = X, PacTSHKEHUE M CXKaTue BIOJb OCEH KOOpPAMHAT.
Peurenne TpUrOHOMETPUYECKMX YpPAaBHEHMI U HEpaBeHCTB. (OCHOBHBIE NIPHUEMBbl PEUICHUS CUCTEM
ypaBHEHUH: MOJCTAHOBKA, alrebpandeckoe CI0KeHHE, BBEJICHIE HOBBIX NEPEMEHHBIX. PaBHOCHIBHOCTD
ypaBHEHUH, HEPABEHCTB, CUCTEM. PelieHne npocTelmx CUCTEM YPAaBHEHUN C IBYMSI HEU3BECTHBIMM.

Pemenue cuctemM HepaBEHCTB € 0JIHO MepeMeHHO. Mcrnonb30BaHne CBOMCTB U rpadKoB (PYHKIIUH
IIPY PELICHUN ypaBHEHUI U HEPABEHCTB. METO1 NHTEPBAJIOB.

5. IlepneHIMKYJISIPHOCTH NPSIMBIX H IVIOCKOCTEH

Yron mMexnay npsAMbIMU B mpocTpaHcTBe. llepnenaukymnspHocTs npsMsIx. llepnenaukymnsipHOCTh
IPSIMON M IJIOCKOCTH, NMPU3HAKU U cBolcTBa. Teopema o Tpex mepneHaukynspax. Ilepnenaukynsap u
HAKJIOHHAsL. YTOJ MEXKIY NPAMOMN U INIOCKOCTBIO.

[lepneHUKYJIAPHOCTD IIJIOCKOCTEM, NMPU3HAKU U CBOMCTBA. JIBYIpaHHBIA YroJl, JIMHEWHBIA YroJl
JBYTPAHHOIrO yria. PaccTosHHMs OT TOYKM N0 IUIOCKOCTH. PaccrostHue OT NpsMOM 10 IIOCKOCTH.
PaccrostHue Mexay CKpeLMBarOIMMUCS TPSIMBIMU.



6. Tpuronomerpuyeckue ypaBHeHust

[IpocTenmme TPUTOHOMETPUYECKUE YpaBHEHUA. PelIeHHs TPUTOHOMETPUYECKUX YPAaBHEHM.
[Ipocreiinye TpPUroHOMETPUUECKUE HEPABEHCTBA. APKCUHYC, ApKKOCHHYC, apKTaHI'€HC YUCIIA.

7. MHOrorpaHHuKHu

Bepmunbl, pebpa, rpanu MHOrorpaHHuka. PasBepTka. MHororpanHsie yriil. Boeimykibie
MHororpanHuku. Teopema Oiinepa. Ilpuzma, ee ocHoBaHusi, OoKOBble peOpa, BbICOTa, OOKOBas
noBepxHocTh. [Ipsimast u HaknoHHas npusma. [lpasunbhas npusma. [lapannenenunen. Ky6. [lupamuna, ee
OCHOBaHUE, OOKOBbIE pedpa, BbICOTa, OOKOBasi MOBEPXHOCTb. TpeyrosbHas nupamuia. IIpaBuibHas
nupamuaa. Ycedennas nupamuga. CuMMeTpuu B KyOe, B mapajuiesienuIiesie, B Ipu3Me 1 MupamMmuie.

[TonsiTHE O cUMMeETpUU B IIPOCTPAHCTBE (LIEHTpaIbHas, OceBas, 3epKaibHasi). [Ipumepsl cuMMmeTpuii
B OKpyxatomeM Mupe. CeueHus Ky0a, IpU3Mbl, TUPAMHU/IBL.

[IpencraBnenne o MpaBHWIBLHBIX MHOTOTPAaHHHUKAX (TETpadIp, KyO, OKTadAp, NOJEKad AP U MKOCAIP).

8. Tpuronomerpuyeckue popmMyJabl

CuHyc, KOCUHYC, TAHI'€HC, KOTAHI'€HC ITPOU3BOJILHOTO yria. Pannannas mepa yria. CUHYC, KOCUHYC,
TaHI'€HC ¥ KOTaHreHe yrciia. OCHOBHbIE TPUTOHOMETpHUEcKUe ToxaecTBa. @opMyisl npuseneHus. CuHyc,
KOCHHYC M TAaHI€HC CyMMbl U Pa3HOCTH JBYX yrioB. CHHYC W KOCUHYC JABOMHOro yria. ®opmynbl
nosioBuHHOrO yria. [IpeoOpa3oBaHus CyMMBl TPUTOHOMETPUYECKUX (YHKIUN B NPOU3BEICHUE WU
MIPOU3BEACHNUS B CyMMY. BbIpakeHune TPUTOHOMETPHUYECKHX (DYHKUMH uepe3 TaHI'€HC MOJOBHUHHOIO
aprymenTa. [IpeoOpazoBanus NpocTeNIINX TPUTOHOMETPHUECKUX BBIPAKEHUI.

9. lpeoGpa3oBaHue TPUTOHOMETPHUYECKHUX BbIPAKEHU I

CHHYC U KOCHMHYC CyMMBbl M Pa3HOCTH apryMeHTOB. TaHTreHC CyMMBbl U Pa3HOCTH apryMEHTOB.
@opmynbl  npuBeneHus.  Dopmynbsl  ABOMHOrO  apryMeHta. @®opmynbl  TOHW)KEHHUS  CTEIEHU.
[IpeoOpa3oBanre cymMMmbl TpuUTOHOMeTpHueckux GyHKIuMH B mnpousBeneHue. [IpeoOpasoBanue
MIPOU3BEACHUS TPUroHOMeTpuueckux GyHKIuii B cymmy. [IpeoOpazoBanue BeipakeHus A sin X + B cos x
k Buay C sin (x +t). MeToabl peneHrs TPUTOHOMETPHIECKUX YPaBHEHUH.

10. Huaunap, KOHYC U ap

Hunuuaap u koHyC. YceueHHbIN kKoHyc. OCHOBaHME, BHICOTA, OOKOBas MMOBEPXHOCTh, 00Opa3yromas,
pa3BepTka. OceBble CEUCHMs U CeueHMs napauiesnbHble ocHoBaHuio. Illap m cdepa, ux ceuenus,
KacaTeJbHasl JI0CKOCTh K cepe. DopMyrbl MII0IaAM NOBEPXHOCTEN IUIMHIPA U KOHYCA.

11. MpousBoanasn

[Tonatue o HempepbBHOCTH (yHKIUU. [loHsATHE O TpOM3BOAHOW (YHKIHMH, (U3MUESCKHH |
reOMETPUYECKUN CMBICII IPOU3BOJHON. YpaBHEHUE KacaTelabHOH K rpaguky ¢yHkuuu. IIpousBoanbie
CYMMBI, pa3HOCTH, IPOU3BEICHUS, 4YacTHOro. IIpoM3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUI.
[IpousBogHbie 00paTHOM GYHKIIMM W KOMIIO3UIIMU JaHHOW (yHKUMM c JuHEHHOU. I[Ipumepst
UCIOJb30BAHUS MPOU3BOIAHON A HAXOXKJICHMUS HAWIYUIIEro PELICHUs B NPUKIAJHBIX, B TOM 4YHCIE
COLIMAJIBHO-3KOHOMHYECKUX, 3a1a4ax. HaxoxaeHue ckopocTH Ui mpolecca, 3aaHHOro (GopMysol Uiu
rpadukoM. Bropas npousBoaHas u ee GU3NUECKUN CMBICIL.

12. KomOMHATOpPUKA U BEPOSITHOCTH

ITpaBuno ymHoxxenus. KomGunaropusle 3a1aun. [lepectanoBku U hakropuaiisl. BeIOOp HECKOIBKUX
a5ieMeHTOB. bunomuanbsabie k03¢ dunmentsl. CirydaiiHble COOBITHS U UX BEPOSTHOCTH.

13. MHoro4./eHbI

MHorouieHsl OT OJJHOW M HECKOJBbKUX IEPEMEHHBIX, YPABHEHUS BBICIINX CTENEHEH U cocoObl MX
peleHus.

14. Crenenu u kopuu. Ctenenublie GQyHKIIUH

Oyukiun. OO6nacTe ompeneneHuss U MHOXecTBO 3HadeHMH. ['papux Qynkuuu. Iloctpoenue
rpa¢pukoB (yHKIMH, 3aJaHHBIX pa3auuHbIMU crocoOamu. CremeHHas (YHKUMS C HaTypalbHBIM
nokaszaTesieM, ee CBoiicTBa U rpaduk. BepTukanbHble U TOPU30HTAIbHBIE aCUMITOTHI rpadukoB. ['paduku
ApoOHO- nuHEHHBIX (QyHKIMA. CBolicTBa (QYHKIUI: MOHOTOHHOCTb, YE€THOCTh U HEYETHOCTb,
NIEPUOJUYHOCTb, OIPAHUYECHHOCTh. PelleHMe palMoHaJIbHBIX ypaBHEHUN M HEpaBeHCTB. PemieHue
UPpalMOHAIBHBIX ypaBHEHHH. OCHOBHBIE IIPUEMBl pELICHHWs CUCTEM YpPaBHEHMH: IOJICTaHOBKA,
anreOpandyeckoe CIOXKEHHE, BBEJACHUE HOBBIX NEPEMEHHBIX. PaBHOCHIIBHOCTh YpaBHEHUH, HEPABEHCTB,
cucteM. Perienne npocTelimx CUCTEM ypaBHEHUH ¢ ABYMsI HEU3BECTHBIMU. PellieHne cucteM HEpaBEHCTB



c oaHO# mepeMeHHOH. Vcmosip3oBaHue CBOMCTB M rpadukoB (yHKIMHA TpU pPEHICHUH YpaBHEHHH WU
HEPaBEHCTB. MeTo1 UHTEPBAJIOB.

15. O0BémbI Te

®opMmysbl BBIYUCIEHUS 00BEMOB IIPU3M U TEJ BpalllCHUS

16. Ioka3aTejbHas U Jorapupmuyeckas pyHKUUU

[TokazatenpHast (yHKUMs (IKCIIOHEHTa), ee cBoiicTBa W Tpaduk. IIpeoOpasoBanusi rpadukos:
NapajuleNbHbIN IEPEeHOC, CUMMETPHS OTHOCUTENBHO OCel KOOPAUHAT M CUMMETPHSI OTHOCUTEIBHO Havyalla
KOOpPJMHAT, CUMMETPHUSI OTHOCUTEJIBHO NPSIMOM Yy = X, PacTsDKEHHE M CXKAaTHE BIOJb OCEl KOOpIMHAT.
Pemenne noka3aTesbHbIX YpaBHEHUM M HepaBeHCTB. OCHOBHBIE NMPUEMBI PEIICHUS CUCTEM YpaBHEHHUM:
[IO/ICTAHOBKA, aJIreOpanvecKoe CI0KEHHE, BBEICHUE HOBBIX NEPEMEHHbIX. PABHOCUIIBHOCTh YpaBHEHUH,
HEPaBEHCTB, cucTeM. PelieHne npocTeimx CUCTEM YPaBHEHUH ¢ IBYMsI HEU3BECTHBIMHU. Perienue cucrem
HEpaBEHCTB C OJHON mepeMeHHOW. lcnonp3oBaHue CBOMCTB M TIpadUMKOB (PYHKIUH NPH PELIICHUU
YPAaBHEHUI U HEPaBEHCTB. MeTo| HHTEPBAJIOB.

Jlorapudmuueckas ¢yHkuus, ee cBoiictBa u rpagpuk. [IpeoOpasoBanus rpapuKkoB: napauieIbHbIN
MIEPEHOC, CUMMETPUS OTHOCUTEIBLHO OCEH KOOPJIMHAT U CUMMETPHsI OTHOCUTENILHO Haydaja KOOpJUHAT,
CUMMETPUS OTHOCUTEIBHO MPSAMOI y = X, pacTsDKEHHE U CKaTue BI0JIb ocell koopauHar. Jlorapudm uncina.
OcHoBHOe JyorapupMUYecKoe TOXIeCTBO. Jlorapudm mpousBeneHHs, YaCTHOTO, CTENEHHU; MEPEXOo] K
HOBOMY OCHOBaHMIO. JlecATHYHBIH U HATypalbHbIN JIOTapu(Mbl, yncio e. Pemenue norapupmMuyeckux
ypaBHeHU U HepaBeHCTB. (OCHOBHbBIE TMpPUEMBl pEIIEHHUS CHCTEM YypaBHEHHWI: IMOJCTaHOBKA,
anredpanvecKkoe CI0XKEHHE, BBEJIEHWE HOBBIX MEPEMEHHbIX. PaBHOCHIIBHOCTh YpaBHEHUH, HEPABEHCTB,
cucrteM. PereHne npocTeimmnx CUCTEM YpaBHEHUH C IBYMsI HEU3BECTHBIMU. PellieHne cucteM HEpaBeHCTB
Cc oaHOM mepemeHHOH. Mcmonb3oBaHue CBOMCTB M rpadukoB (QYHKUIMN NpU pEIIEHUU YpPaBHEHHH U
HEpaBEHCTB. MeTO ] HHTEPBAJIOB.

17. BekTopsbl B IPOCTPAHCTBE

Bekropel. Moaynbs BekTopa. PaBeHCTBO BeKTOPOB. CJI0KEHME BEKTOPOB U YMHOXKEHHE BEKTOpA Ha
yucio. KoummHaeapHsie BekTopbl. PasiioxkeHne BEKTopa 1o IByM HEKOJIJIMHEAPHBIM BEKTOPAM.

18. MeToa KOOpAMHAT B MPOCTPAHCTBE

JlexkapTOBBl KOOpIMHATBI B NpoCTpaHcTBe. DopMysia pacCTOSIHUS MEXKIY ABYMS TOYKAMH.
VYpaBHeHus cepsl U m1ockocTd. opMysa paccTOsIHUSA OT TOUKHU A0 MIOCKOCTU. YTOJI MEXY BEKTOPAMHU.

Koopnunatsl Bekropa. CkansipHoe mpousBeicHue BEKTOpoB. KoMitanapHsie BEKTOphI. Paznoxenue
10 TPEM HEKOMILUTAHAPHBIM BEKTOPAaM.

19. IlepBooOpa3Hasi U MHTErpaJ

[TonsiTue 006 onpeneseHHOM MHTErpaje Kak IUIoaau KpuBoJIMHEHHOH Tpanenuu. [leppooOpasHasi.
®opmyna Herotona-Jleionuma. [Ipumepsl npuMeHeHHsI HHTETpaia B GU3MKE U TEOMETPHUH.

20. DjeMeHThI TEOPUHU BEPOSITHOCTEI M MAaTeMATHYECKOH CTATHCTHKH

Tabnuunoe u rpaduyeckoe NmpeacTaBiIeHUE JaHHbIX. YHCIOBbIE XapaKTEPUCTHKHU PSIOB JAHHBIX.
IToodepenHblii 1 OAHOBPEMEHHBIN BHIOOP HECKOJBKHX 3JIEMEHTOB M3 KOHEYHOro MHOXKecTBa. DopMyIibl
quciaa NepecTaHOBOK, COYETaHWH, pa3merieHui. Pemenue komOuHaTopHBIX 3amad. dopmyna OGuHOMa
Herotona. CBoiicTBa OMHOMHaNbHBIX KO3(pduuueHToB. TpeyrompHuk Ilackans. DOnemeHTapHble U
CJIO’KHBIE COOBITHSL. PaccMoTpeHue ciydaeB U BEpOSITHOCTb CyMMBbl HECOBMECTHBIX COOBITHI, BEPOSITHOCTh
IIPOTHBOIOJIOKHOrO coObITUsA. TlOoHATHE O HE3aBUCHMMOCTH COOBITHHA. BeposTHOCTh M cTaTHCTHYECKas
4acTOTa HACTYIUIEHUS cOObITUS. Perienne npakTnyeckux 3a/1a4 ¢ IpUMEHEHHEM BEPOSITHOCTHBIX METO/I0B.

21. YpaBHeHus1 u HepaBeHcTBa. CucTeMbl ypaBHEHUI M HEPaBeHCTB

PaBHOCHIIBHOCTD ypaBHEHUH, OOIIME METO/Ibl PEIICHUS YPaBHEHHH.

Penienune HepaBeHCTB € OJJTHOU U C ABYMS IEPEMEHHBIMU. Y PABHEHMSI M HEPABEHCTBA C TapaMETPAMH.

TemaTn4yeckoe NVIaHNPOBaHUe ¢ y4eTOM padoyeil MPOrpaMMbl BOCIIUTAHUS ¢ YKa3aHHEM
KOJIHYeCTBA 4YaCOB, OTBOAMMBIX HA OCBOCHHME KAKI0M TeMbl
CognepxaHue M TOCIENOBAaTENBHOCTh M3YYEHMsS] BCEX PA3/AEIOB COOTBETCTBYET IPOrpaMME,
oINyOJIMKOBAaHHOW B cOOpHHKE MporpamMm oOieoOpa3oBarenbHbix yupexaenuit ®I'OC. Marematuka 10-
11 knaccsl, cocraButens bypmucrtposa T.A. (Anrebpa u Hayana mMaremaTuyeckoro anaiausa. COOpHHK
pabounx mnporpamm. 10-11 kmaccel 06a30BbIf M YriayOJeHHBIH YpPOBHM; IOcoOMe JUIs yduTenei



o0mieoOpa3oBarenbHbIX yupexaenuii -M.: [Ipocsemenue, 2016; 'eomerpus. CoopHuk pabounx mporpamm
10-11 kmaccel; mocoOue it yauTeneit o0meodpa3oBaTenbHbIX yupexaeHuii -M.: [Ipocsemenue, 2015) B
MOJIHOM 00BEME.

B xozme ocBoeHusi TeM 31eKTUBHOTO Kypca «IIpakTHKyM MO MaTeMaTuKe» peaju3alus yYuTelIeM
MaTHMAaTUKE BOCIIUTATEIBHOTO MOTEHIIMANIA YPOKA IPEATNOIaraeT Cleayrolee:

1. VYcraHoBieHHE JOBEPHUTENBHBIX OTHOUICHWH MEXIy YYHTEIeM UM €ro y4eHHKaMH,
CTIOCOOCTBYIOIIMX ITO3UTHBHOMY BOCIIPHATHIO YHAITUMUCS TPEOOBAHHMA M MPOCHO YUUTEIS, IPUBIICUCHHIO
MX BHUMaHUS K 00Cy)KIaeMoil Ha ypoke nH(GOpMAIMK, aKTUBU3AIIUN KX  MO3HABATEIBHOM e TENbHOCTH;

2. moOyX/aeHue IKOJIbHUKOB COONII0aTh Ha ypoKe OOMICTIPUHATHIE HOPMBI MOBEJCHHS, MTPaBUIIA
OOIIEHUS CO CTAPIIUMHU (YUUTEISIMH ) ¥ CBEPCTHUKAMH (IIKOJIBHUKAMH ), TIPUHIIAITEl Y9€OHON TUCIIMTUTAHBI
Y CaMOOPTaHHU3aIHH;

3. mpuBIIeYeHNE BHUMAHHS IIKOJFHIUKOB K IEHHOCTHOMY aCHEKTy M3Y4aeMbIX Ha yPOKax SIBJICHUH,
opraHu3aIys ux paboThl ¢ TOJyd4aeMON Ha yPOKE COIMAIBHO 3HAYMMOUW MHGOPMAIE, MHUIIUUPOBAHUE
ee 00CYX/IeHUs, BRICKA3bIBaHUs YYAIIMMHUCS CBOETO MHEHHS IO €€ IMOBOJY, BHIPA0OTKH CBOETO K HEW
OTHOIIICHHS;

4. WCTONB30BaHUE BOCIHTATEIBHBIX BO3MOJKHOCTEH CO/AEp)KaHUS YUeOHOTO TIpeaMeTra duepes
JEMOHCTpAIMIO  JIETSM  MPHUMEPOB  OTBETCTBEHHOTO, TPAXKIAHCKOTO  TIOBEICHUS, TPOSBICHUS
YEJIIOBEKOIOONST U J0OPOCEpIACYHOCTH, Yepe3 TOoa00p COOTBETCTBYIOIIMX 3aJad JJisl PEelIeHUs,
MPOOJIEMHBIX CUTYallui AJisl 0OCYXKIEHHSI B Kilacce;

5. mpuMeHeHHe Ha YpOKE HWHTEPAKTHBHBIX (JOpM pabOTHI ydYAIIUXCS: HHTEUIEKTYalbHBIX WTP,
CTUMYJHUPYIOIINX TO3HABATEIbHYI0O MOTHBAIMIO IIKOJBHUKOB; JUCKYCCHH, KOTOPBIE NAlOT YJallMMCS
BO3MO’KHOCTB MTPUOOPECTH OTBIT BeICHUS KOHCTPYKTHBHOTO JTHAJIOTA; TPYIIOBON pabOThI MM pabOTHI B
napax, KOTOpbIe y4daT IIKOJIBHUKOB KOMAaHIHOW padoTe M B3aWMOJCHCTBHUIO C JAPYIMMH JETHMH; YPOKHU
WCCIIEIOBAHUS, KOTOPBIEC MO3BOJISIOT aKTUBU3WPOBATh MO3HABATEIBHYIO JIEATEIBHOCTh YUaIIUXCs Yepes
CaMOCTOSTEJILHOE U3yYEHHE, TIOUCK HEOOX0MMOM MH(OpMaIK U Apyrue akTUBHbIE (JOPMBI; BKIIOUEHHE
B YPOK HUI'POBBIX IPOLEAYP, KOTOPBIE IIOMOTalOT MOJEpkKaTh MOTUBALIUIO JIeTeH K MOJY4YEHUIO 3HAHWMH,
HQJIQXKUBAHUIO TIO3UTUBHBIX MEKIMYHOCTHBIX OTHOLIEHHH B Kiacce, IOMOTAlT YCTaHOBICHMIO
noOposkenaTeapHO aTMOC(epbl BO BpEMs ypOKa;

6. opranu3zanys me@pcTBa MOTUBUPOBAHHBIX U 3PYJUPOBAHHBIX YYALIUXCS HAJl X HEYCIEBAIOIIUMU
OJIHOKJIACCHUKAMH, JIAIOIIEro IIKOJIbHUKAM COLMAIBHO 3HAYMMBIM ONBIT COTPYAHUYECTBA U B3aUMHOMN
MIOMOIIIM; WHUIMUPOBAHUE M MOAJEPHKKA HCCIEIO0BATEIbCKONW NESITEIbHOCTH IIKOJBHUKOB B PaMKax
peanu3any UMH UHIUBUAYaTbHBIX M I'PYNIIOBBIX MCCIEI0BATENbCKUX IIPOEKTOB, YTO JACT IIKOJIbHUKAM
BO3MO’KHOCTh IPUOOPECTHM HABBIK CAaMOCTOSATENBHOIO PELIEHUS TEOPETHUYECKOM MpoOJieMbl, HaBBIK
reHepUpOBaHUA U 0(POpMIIEHUSI COOCTBEHHBIX U/, HABBIK YBAXKUTEIBHOI'O OTHOILIECHUS K UYXKUM HEAM,
0(OopMIICHHBIM B pab0Tax JPYrux Kcciae oBaTesel, HaBbIK TyOJIMYHOTO BBICTYIUICHHS IIEpe]] ayIUTOPHEH,
apryMEHTHPOBAHUS U OTCTAaUBaHMs CBOECH TOUKH 3PEHMSL.

Ne Tembl pa3aena KoaunuectBo | /leAaTejIbHOCTH
n/n 4acoB yuuTes ¢
y4eTom
padoueit
NMPOrpamMMblI
BOCIIUTAHUSA
10 kaace
1-4 JleiCTBUTEIbHBIC YHCIIA 4 1,2,3,4,5 6
5-7 [TapanienbHOCTh NPSAMBIX U MJIOCKOCTEHN 3 1,2,3,45,6
8-12 | Tpuronomerpudeckne QyHKINUU 5 1,2,3,45,6
13-14 | IlepneHaUKyISIPHOCTH MPSMBIX U TIOCKOCTEN 2 1,2,3,45,6
15-16 | TpuroHoMmerpuyeckue ypaBHEHUS 2 1,2,3,45,6
17-18 | MHororpanHuKH 2 1,2,3,45,6
19-26 | IIpeoOpa3oBaHe TPUTOHOMETPHUECKUX BBIPAKCHUN 8 1,2,3,45,6




27-28 | Tena BpameHus 2 1,2,3,45,6
29-33 | IlpousBoaHas 5 1,2,3,45,6
34-36 | KomOuHaTopHBIC 3a/1a4H. TOBTOPEHHE 3 1,2,3,45,6
11 kaacc
1-4 I'paduk  dyaxkuum u SJIEMEHTEI CTaTUCTHUKHU. | 4 1,2,3,45,6
Koopaunartnas npsimas
5-10 | IlpeoOpa3oBaHue BHIpAKESHUI 6 1,2,3,456
11-18 | YpaBHEeHHS 1 HEpaBEHCTBA 8 1,2,3,45,6
19-21 | I'eomeTpudeckuii CMBICI TPOU3BOAHON. [lepBooOpa3Has | 3 1,2,3,45,6
22-26 | VccnenoBanue (GYHKIMH C IIOMOIIBIO MIPOW3BOTHOM 5 1,2,3,45,6
27-31 | Crepeomerpus. [lunmuHap, koHyC, map, KOMOWHAIMH TET | 5 1,2,3,45,6
32-34 | UtoroBoe TOBTOpEHHWE TMPOWICHHOTO  MaTepuania, | 3 1,2,3,4,56

pelieHre SK3aMeHallnoOHHbIX BapuanToB EI'D
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