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PaGouas mporpamMmma y4eOHOTO Kypca COCTaBJIeHa B COOTBETCTBHUH C

» denepanbHbiM 3akoHOM OT 29 nmekabps 2012 r. N 273-®3 "O6 oOpa3zoBaHuu B
Poccuiickoit @enepanuu,

» denepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEAHETO OOIIEro
obpazoBanus (IIpukaz Munnpocsemienusi Poccum ot 23.11.2022 N 1014 "OG6
yTBepXKAeHUU (penepanbHO  00pa3oBaTeNbHOM MPOrPaMMbl  CPEAHEro  OOIIero
obpazoBanus" (3apeructpupoBano B Muntocte Poccun 22.12.2022 N 71763)

. [Tpukaz Munnpocsemenus Poccun ot 18.05.2023 N 371 OO yTBepkaeHuu
dbenepanbHOl  00pa3oBaTENbHON MPOTPAaMMBI  CpeAHETo  oOmero oOpa3oBaHUS
¢3aperucrpupoBano B Muniocte Poccun 12.07.2023 N 74228)

e [lonoxenuem MbOY «Jluuein um. /[ .A. @ypmaHoBa»

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA

2.1 Hesb 1 32124 JaHHOI MPOrpaMMbl, 0COOEHHOCTH MPOTrPaMMbI

VY4yeOHbIN(31€KTUBHBIN ) npeamer «30paHHBIE BONPOCHl MAaTEMAaTHKHU»
peanu3yeT CleayoUMe eIl 00yYeHUs:

-(opmMupoBaHUE MpPEICTaBICHUNA O MAaTEMaTUKE KaK YHHUBEPCAJIbHOM SI3bIKE HAYKH,
CPEJICTBE MOJICIIMPOBAHMSI SIBJICHUN U MPOLIECCOB, 00 UIIEAX U METO/IaX MATEMAaTUKU;

-pa3BUTHE  JIOTMYECKOTO  MBIIUIEHUS,  MPOCTPAHCTBEHHOTO  BOOOpaKeHHUS,
AJITOPUTMHUYECKON KYJbTYpbl, KpUTUUHOCTH MBIIIJICHUS] HA YPOBHE, HEOOXOUMOM ISl
Oyayuieil npoecCUOHaNBHONW NEATEIbHOCTH, a TaKXKe IOCIEAYIOIIEro OO0y4YeHHUs B
BBICIIICH IIIKOJIE;

-OBJIaJICHUE MATEeMAaTHYECKUMHU 3HAaHUSMU M yMEHHUSIMH, HEOOXOAUMBIMH B
NOBCEIHEBHOMN JKU3HU, JIJIS1 U3YUYECHHS] IKOJbHBIX €CTECTBEHHOHAYYHbBIX TUCUHUILIMH Ha
0a30BOM YpOBHE, [Jisi TMOJy4YeHUsT O0Opa30BaHWs B 00JaCTAX, HE TPeOyIOIUX
yIiyOJIEHHON MaTeMaTU4YeCKOM MOArOTOBKH;

-BOCIIUTAaHUE  CPEACTBAMU  MATEMAaTUKH  KYJIbTYypbl JMYHOCTH, [OHUMaHUSA
3HAYMMOCTHM MAaTE€MaTUKH [UJIi HAyYHO-TEXHMYECKOrO0 TMpOrpecca, OTHOLIEHUS K
MaTeMaTHKe KaK K YaCTH OO0IIEeUYEI0BEUYECKON KyIbTYphl Yepe3 3HAKOMCTBO C UCTOpPHUEH
pa3BUTHS MaTEMaTUKH, 3BOJIOLMEN MaTeMaTUYECKUX MJEH. pacllupeHue W
cucTemMaruszanus oOImMX CBeIEeHUH O (YHKUUAX, TOIMOJIHEHHE KJlacca H3ydaeMbIX
GyHKIMHM, WUTIOCTpalUsl MUPOTHl MPUMEHEHUs! QYHKIUN 17 ONHUCAaHUS U U3YUYCHHS
pEaNIbHBIX 3aBUCUMOCTEN;

-pa3BUTUE TNPEJICTABICHUN O BEPOSTHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTIX B
OKPY’KaloIlleM MHUpPE, COBEPUICHCTBOBAHWE WHTEJUIEKTYyaJbHBIX W PEYEBBIX YMEHUH
yTeM 00OTraleHUs MATEMAaTUYECKOTO SA3bIKa U Pa3BUTHUS JJOTUYECKOTO MBIIICHUS.

-OCBOEHUE KOMIIETEHLIHM (yueOHO-TI03HABATENIbHOM, KOMMYHHUKATHBHOM,
pedIeKCUBHOM, JUYHOCTHOIO  CAMOPAa3BUTHs, I[IEHHOCTHO-OPUEHTALIMOHHON) W
po¢eCCUOHATIBHO-TPYI0BOTO BBIOOPA.
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3aoauamu n3ydenus npeamera «30paHHble BOMPOCH MaTEMaTUKWY B CTapIIen
IIKOJIE SIBJISIFOTCS:

- CUCTEMAaTH3alus CBEJICHUN O YHCIIaX, U3yUYEHNE HOBBIX BUJIOB YMCIIOBBIX
BBIPOKEHUN U (POPMYJI, COBEPILIEHCTBOBAHUE NMPAKTUUECKUX HABBIKOB U
BBIUHCIUTENFHON KYJIBTYPBI, PACIIMPEHUE U COBEPIIEHCTBOBAHUE alNTreOpaniecKoro
amnmapara, copMHpPOBAHHOTO B OCHOBHOMH IIKOJIE, U €r0 MPUMEHEHUE K PEHICHUIO
MaTEeMaTUYECKUX U HEeMaTEeMaTUYECKUX 3a]1ay;

- paclIMpeHue U CHCTeMaTH3alus OOIMX CBEACHHM O (PYHKUIHUAX, MOMOJHEHUE
KJlacca H3ydaeMmblX (YHKIHMM, WUIIOCTpaluds MIMUPOTH NPUMEHEHUS (QYHKIUN s
ONMCAHUS U U3YUYEHUS PEATIbHBIX 3aBUCUMOCTEN;

-pa3BUTUE MPEJCTABIECHUNA O BEPOSTHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTIX B
OKPY’KaloIlleM MHPE, COBEPLUICHCTBOBAHWE HHTEJUIEKTYAJIbHBIX W PEYEBBIX YMEHUHN
yTeM 00OraleHus MATEMAaTUYECKOTO A3bIKA U Pa3BUTHUS JJOTUYECKOTO MBIIIJIEHUS;

- OCBOGHHE  KOMIIETEHIMH  (y4eOHO-TIO3HABATENbHOW,  KOMMYHUKATHUBHOM,
pedIEKCUBHOM, JMYHOCTHOIO  CaMOpa3BUTHA, IEHHOCTHO-OPUEHTALMOHHON) U
npo¢eCCUOHAIBHO-TPYI0BOTO BBIOOPA.

2.2 Oco0eHHOCTH NOCTPOCHHS €ro COiePKAHUS

Copepsxanue yueOHOTo (3JIEKTUBHOTO) Kypca «30paHHbIe BOMPOCHI MATEMATHKINY
MIPEACTaBICHO COBPEMECHHOM MOJIYJILHON CHCTEMOW OOydYEHHMS, KOTOpas CO3MaeTCs s
HaumOoJsiee ONaronpusiTHbIX YCIOBUW pa3BUTUSA JIMYHOCTH, IyTEM OOECHEYEHUS
TMOKOCTH COJEpKaHUs 00yUeHHUs, TPUCTTOCOOTIEHUS K UHIMBHIyalbHBIM MMOTPEOHOCTAM
oOyyJarommxcsi 1 ypoBHIO UX 0a30BOil MOArOTOBKH. MOAyJM, BKJIIOYEHHBIE B JAHHYIO
nporpaMMmy, TMpPEACTaBISOT COOOM OTHOCHTENBHO CaMOCTOSATEIbHBIE E€AMHMUIIBI,
KOTOpPbIE MOKHO COYETaTh B JIIOOBIX KOMOWHAIMSX W pPEaM30BBIBATH B JIOOOM
XPOHOJIOTHYECKOM TOPSAKE, aJanTUpys IO HAaMEUEHHbIC LENU, 3aJa4d U YCIOBHUS
opraHm3aiuu ooOpaszoBaTelbHOro mnpouecca. [IporpaMMHbI MaTepual oTpa)xaeT Bce
COBPEMEHHBIE 3aMpOChl OOIIECTBA: YMEHUE MCKATh, AHAJIM3UPOBAThH, IPEOOPA3OBHIBATH,
OpUMEHATh WHMOpPMAIUIO Uil peuieHust npobsnem; 3(h(EeKTUBHO COTPYyAHHYATH C
IPYTUMHU  JIIOABMH; CTaBUTh LEJIH, IUIAHUPOBAaTh, TMOJHOLIEHHO HCIOJIb30BaTh
JUYHOCTHBIE PECYpPChl; TOTOBHOCTh KOHCTPYHUPOBAaTh M OCYIIECTBISATH COOCTBEHHYIO
o0pa3oBaTelbHyl0 TPAcKTOPUI0O Ha TMPOTSHKEHUM BCEW IKMU3HM, oOecrednBast
YCHEIHOCTh U KOHKYPEHTOCTOCOOHOCTh. LleHHocTHble opueHTHpHl [Iporpammbl

ONPENESAIOTCS HANpaBICHHOCTBIO HAa HAUMOHAIBHBIA BOCHUTATENBHBIA M€,
BOCTpeOOBaHHbBIN COBPEMEHHBIM POCCUMCKMM 00111€CTBOM U rocyaapcTBoM. [Iporpamma



peaycMaTpuBaeT pelieHue MaTeMaTUYeCKUX 3aa4, KOTOPhIE CIOCOOCTBYET Pa3BUTHIO
HABBIKOB PAIMOHAJIBLHOTO MBIIIUICHUS W CIIOCOOOB BBIPAXKEHUS MBICTU (TOYHOCTD,
MOJIHOTA, SICHOCTh W T. II.), MHTYWIIMH — CIOCOOHOCTH TIPEIBHUICTH pE3yiabTaT U
npeayranath nyTh penienus. Coaepxkanue [IporpamMmmel pa3paboTaHo B COOTBETCTBUU C
TpeOOBAHUSIMU COBPEMEHHOM JUJAKTUKA M BO3PACTHOM TICHXOJIOTHH, BKIIIOYAET
NPUHIUIBI, 3all0’keHHbIe B KOHIENIUMU pa3BUTHS MaTeMaTUYECKOro oOpa3oBaHMs B
Poccuiickon ®enepanuy, HanpaBJICHHbIE HA PELICHUE 337ay 10 UHTEIUIEKTYAIbHOMY
Pa3BUTHIO yyaluxcs, (QOPMUPOBAHUIO KAYECTB MBIIUICHHS, XapaKTePHbIX s
MaTeMaTUYECKOU ESTEIbHOCTU U HEOOXOJUMBIX YEIOBEKY JIJIsl MOJHOLEHHOW )KU3HU B
00IIIeCcTBE; OBIAJICHUIO KOHKPETHHIMH MATEMAaTHYCCKUMH 3HAHHWSMHU, YMEHUSIMH U
HaBbIKAMU, HEOOXOJUMBIMH [IJIi TMPUMEHEHHS B NPAKTUUECKON NESTEIbHOCTH, IS
U3YYEHUS CMEXHBIX JUCUUIUIMH, MJIs MPOJOJDKEHUs O0O0pa3oBaHMs; BOCHUTAHUIO
JMYHOCTH B IIPOLIECCE OCBOCHUS MATEMATHKU W MATEMATHYECKOW JEATEIIBHOCTH;
bopMHUpPOBAaHUIO MPEJCTABICHUN 00 HAESIX U METOJIaX MaTeMaTUKHU, O MAaTEeMaTHKE Kak
dbopme ommcaHus W MeTOAe TO3HaHUA JnecTBUTEeNbHOCTU. ConaepxkaHue Kypca
MAaTEMATHKH CTPOUTCSI HA OCHOBE CUCTEMHO-AECATEIBHOCTHOrO MOAXO0Ja, MPUHIIMIIOB
pa3feneHuss TPYAHOCTEW, YKPYINHEHUS AUAAKTUYECKUX €IWHUILL, OMNEPEKAOIIETO
dbopMUpOBaHUS OPUEHTUPOBOYHON OCHOBBI JEUCTBUH, NPUHIIUIIOB [O3UTUBHOU
negaroruku. CUCTEMHO-JEATENIbHOCTHBIA MOJXO0J NPEANOJaracT OPUEHTAlHUI0 Ha
JOCTI)KEHHE €M W OCHOBHOTO pe3yJibTaTa 00pa3oBaHUs — pa3BUTHE JUYHOCTU
o0yyJaromierocss Ha OCHOBE OCBOCHUSI YHUBEPCAJIbHBIX YU€OHBIX JNEHCTBUN, TO3HAHUS U
OCBOCHHS MUpPa, aKTUBHON y4eOHO-TI03HABATEIHLHOM JACATEIBHOCTH, (DOPMUPOBAHHE €TO
TOTOBHOCTH K CAaMOpPA3BUTHI0O U HEMPEPHIBHOMY 00pa30BaHUIO; pasHoOOpasue
WHJUBUAYAJIbHBIX 00pa30BaTEIbHBIX TPACKTOPUM U HUHAUBUIYAIBLHOTO pPa3BUTHUS
Kaxjaoro ooOyuaromierocs. [lpuHuumn paszaeneHuss TpyAaHocTed. Martemartuueckas
JESITEIbHOCTh, KOTOPOM JOJDKEH OBJIAJETh IIKOJbHUK, SBIACTCA KOMILIEKCHOM,
COCTOSAIIEN M3 MHOTHX KOMIIOHEHTOB. MIMEHHO 3Ta MHOIOKOMIIOHEHTHOCTH SIBJISIETCS
OCHOBHOM MNPUYMHOM MCIBITHIBAEMBIX IIKOJbHUKAMU TpyaHocTerd. KoHneHTpauus
BHUMAaHHS Ha OOYYEHUH OTMAEIbHBIM KOMIIOHEHTaM JeiaeT MaTepuan noctymnuee. s
OCYIIIECTBJICHUS TPUHIMIIA HEOOXOJUMO MPABUIBLHO U TOCJEIOBATEILHO BBHIOUPATH
KOMIIOHEHTBI I oOyueHusi. Ecnu HekoTopas MaTemaTuyeckash AesiTeIbHOCTh
COJICP’KUT B ceOE€ TBOPYECKYIO U TEXHUYECKYIO KOMIIOHEHTY, TO, COTJIaCHO MPHUHIIUITY
pa3feneHus TPYAHOCTEW, OHU HW3y4aloTCs OTAECIbHO, a 3aTeM WHTErPUPYIOTCS.
Hanpumep, npu n3ydeHuun 371€MEHTOB MATEMATUYECKOTO aHAJIN3a CHAYAJIA IIKOJIbHUKU
Ha TpPUMEpPE HECKOJbKMX HAWICHHBIX NPOW3BOJMHBIX (YHKIUNA TO OINPEACIICHUIO
3HAKOMSITCS C OCHOBHBIMU THUIAMH 3aJaHUM Ha NPUMEHEHHE MPOU3BOAHON. ITO
MOTUBHUpYET TMOCJeAyIollee H3yueHHe TeXHUKU auddepenuupoBanus. [IpuHiun
YKPYITHEHHS TUJIAKTUYECKUX €AUHUIL. YKpyNHeHHas auaaktudeckas eqununa (YE) —
ATO KJIETOUYKa Y4eOHOIO MpoIecca, COCTOSIIAas U3 JIOTUUYECKU Pa3InYHBbIX AJIEMEHTOB,



obiamaronMx B TO ke BpeMs wuHPOpMalMOHHONW oOmHocThio. OHa oOsamaer
KaueCTBAMH CUCTEMHOCTH M LEIOCTHOCTH, YCTOWYMBOCTBIO BO BPEMEHU U OBICTPHIM
nposiieHneM B namMaTtd. [lpmanun Y/IE npeamosiaraetr COBMECTHOE M3y4YEHUE
B3aMMOCBSI3AHHBIX  JEWCTBUM, omepauuy, TeopeM. IlpuHnmm — ykpynHeHus
OUIAKTUUECKUX  €IUHUI] BecbMa J(QQEKTUBEH, HalpuUMep, TMpU  HU3YUYECHUH
TPUTOHOMETPUUYECKUX (PYHKIMH M MX CBOMCTB. [IpuHIMI omepexkaroliero pa3BUTHUS
3aKiIrovaeTcss B (OPMUPOBAHUM Yy OOYyYarOLIErocss MPEJCTABICHUS O LENH, IUIaHE U
CpeICTBax OCYIIECTBICHHUS HEKOTOPOTO IpoeKTa. Takod MoAxoJ IO3BOJISIET
o0ecnevYnTh CUCTEeMaTHUeCKH 0€30IMO00YHOE BBITOJIHEHHE 00yUYalOIUMUCS ACHCTBUN B
HEKOTOPOM JMana3oHe HOBBIX A HUX cuTyauuid. OTaenbHbIE 3Talbl Mpouecca
BKJIIOYAIOTCS B ONEPEXKAIOLIYI0 CHUCTEMY VYIIPAXHEHHHM, YTO JaeT BO3MOYKHOCTH
HOJrOTOBUTH 0a3y Juld M3y4E€HHs HOBOI'O MaTepuala U YBEIMYMBAET BPEMs Ha €ro
ycBoeHue IIpHHIMIBI NO3WTMBHOM NEAATOTMKM 3aJI0KEHBl B OCHOBY IIE€Jaroruku
CONPOBOXICHMS, NONJIEPKKH U COTPYIHHYECTBA yuuTesns ¢ ydeHukoMm. CosnaBas
UHTEIUIEKTYyalIbHYyl0 ~ aTMocepy  T'yMaHHCTHYECKOTO  oOpa3oBaHMs,  YUYUTENs
bopMHpYIOT y OO0Yy4YaloIMUXCid KPUTUYHOCTb, 3/IPaBbId CMBICI M PalMOHAIBHOCTb
MbIlIUIEHUA. B 00lIeHnn ¢ yduTeneM M TOBapUIIaMU IO OOYYEHHUIO IepenaroTcs,
YCBaMBAIOTCS M BbIPA0ATHIBAIOTCS MPHUEMbl KU3HEHHOI'O POCTA KakK LIENb MNPOUEAYP
CaMOUJICHTU(UKALIMU, CAMOONPECICHUS, CaMOAKTyalM3allud U CcaMOpean3aluu, B
pe3ynbTare KOTOpBIX (OPMHUPYETCS TBOPYECKU-TIO3UTHBHOE OTHOIIEHHE K cebe, K
COLMYMY M K OKPYKAIOIIEMY MUPY B LIEJIOM.

2.3 MexnpeaMeTHble CBSI3U

MexnpenMeTHbIE CBSI3M B OOYYEHUM MAaTEMATHKE SIBJIIIOTCS BaXXKHBIM CPEJICTBOM
JOCTH)KEHHSI TPUKIATHON HaNpaBIEHHOCTH OOy4YeHHs MmaTemaTuke. Bo3MOKXHOCTH
NOJOOHBIX CBSI3€ OOYCJIOBJIEHA TEM, YTO B MAaTEMAaTHKE W CMEXHBIX JUCHUIUIMHAX
U3Y4YalOTCsS OJHOUMEHHBIE TOHATHS (BEKTOpPHI, KOOPAMHATHI, TpaduKu U (PYHKIIHH,
YPAaBHEHUS W T.JI.), @ MaTeMAaTHYECKHE CPEICTBA BBIPAKECHUS 3aBUCHMOCTEH MEXIY
BenuunuHamMu (popmynbl, Tpaduky, TaOIUIBI, YpPAaBHEHMs, HEPABEHCTBA) HAXOIST
IIPUMEHEHUE TIPU U3YYEHUM CMEKHBIX AUCLUIUIMH. Takoe B3aMMHOE IPOHUKHOBEHME
3HAaHUWA M METOJIOB B Pa3IMUHbIE YUEOHbIE MPEAMEThl UMEET HE TOJIBKO MPUKIIATHYIO
3HAYUMOCTb, HO M CO3JaeT OJIaronpusiTHbIE YCJIOBHS Uid (OPMUPOBAHMSI HAYUHOTO
MHpOBO33peHusA. M3ydeHwe BceX MPEIMETOB  €CTECTBEHHOHAy4YHOTO  IMKJIA
B3aMMOCBS3aHO C MaTeMaTUKOM. Maremarhka [HaeT ydallumcs CUCTEMY 3HAaHUM U
YMEHHM, HEOOXOAUMBIX B ITOBCETHEBHOM KU3HU U TPYIOBOU JIESITEIHLHOCTH YEJIOBEKA, a
TaKKe BaXHBIX I HU3YYCHHUS CMEXKHBIX AUCHUIIINH ((QU3HUKU, XUMHUHU, YEpUCHUS,
TPYJIOBOTO OOy4YeHHs, acTPOHOMUU M 1p.). Ha ocHoBe 3HaHUN NO MaTreMaTUke y
ydamuxcsi GopMUpPYIOTCsT OOLIENPEIMETHBIE PacueTHO-U3MepUTEIbHbIe yMeHus. [lpu



W3YYECHUM CMEXHBIX JHUCUUIUIMH  PACKPBIBAETCA  IMPAKTUYECKOE IMPUMEHECHUE
MOJTy4aeMbIX yYaIllUMHUCS MAaTeMAaTHYECKUX 3HAHMM M YMEHHM, 4YTO CIIOCOOCTBYET
(GOpPMUPOBAHHIO y YYaIIUXCSd HAYYHOIO MHPOBO33PCHHS, IPEACTABICHHH O
MaTeMaTUYECKOM MOJICTTMPOBAHUM KaK 000OIIIEHHOM METO/I€ MO3HAHUS MUpa.

2.4. Oco0eHHOCTH OPraHu3aNuM 00Pa30BaATEILHOIO MPoIecca Mo npeamMeTy

OdyeBuJHO, YTO HOBBIE TpeOOBaHUS K pe3yJbTaraM o0pa30oBaTeIbHOM
NEeSATEIbHOCTH TPeOYIOT OIpPEACNICHHbIX W3MEHEHH B COJEp)KAaHUM W OpraHu3alluu
npouecca  o0yuenusi. IIpoektupoBanne VYVY]J| B  KaleHJapHO-TEMAaTUYECKOM
IJIAHUPOBAHUM TIPEJCTABISACTCS MPUHIUIHUAIBHO HOBBIM 3JIEMEHTOM JESATEIbHOCTH
yuntelnss. Kaxaprii yaeOHBIM MpeaMeT pPacKphIBaeT OINPEACIICHHBIC BO3MOXKHOCTH IS
dbopmupoBanus YY/I. VY] BnogHe MOXKET BRICTyNaTh B Ka4€CTBE MpeAMETa O0yICHHUSI,
BBIJICTISITHCSI B TEMATUYECKOM IIAHUPOBAHUM KaXKJIOTO paszzenia yueOHON JUCHUILIUHBI
U YTOYHATHCS TMOYPOUYHO B KaJICHJIApHO-TEMATHUUYECKOM IUIAaHUpOBaHUU. B oOiiem
caydae YV ]| IOMKHO SBISATHCS MHCTPYMEHTOM HJIM CIOCOOOM JIOCTHDKEHHUS ILIENTH U
3a7ad  Kaxjaoro ypoka. Ilpu »ToM yuuTento HEOOXOAMMO BJIAJIETh BHAAMU WU
colepKaHueEM Kaxaoro u3 Y'Y/l v 3HaTh CBSI3U MEXKy HUMU.

3.0IINCAHUE MECTA YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

3.1.Kosin4ecTBO y4eOHBIX 4aCOB, HA KOTOPOe paccunTana Padouas nporpamma

Ha ypoBHe cpennero oOmiero oOpazoBanus yueOHbIN (1€KTUBHBIN) Kypce «30paHHbIe
BOIIPOCHI MAaTEMAaTHKW» SBJISETCS 00s13aTEIbHBIM JUISI U3YUYEHUSI U SIBIIACTCS OJHOW W3
COCTABJISIONTUX MPEAMETHOM o0macTn «MaTemaTrka u HHpOpMaTHKay.

[Tporpamma yueOHOTO (35IEKTUBHOTO) Kypca «30paHHbIE BOIIPOCH MAaT€MATUKI
paccuntaHa Ha 68 y4eOHBIX YacoB, Ha M3y4YeHHE Kypca B KaXJOM Kiacce
npeanosaraeTcs BelaeauTh o 34 gaca (1 wac B Henmenmto, 34 y4eOHBIX HENETh).

4, OINTMCAHUE HEHHOCTHBIX OPUEHTHUPOB COAEPKAHUSA YYEBHOI'O
IMPEIMETA

[{leHHOCTHBIE OPHEHTHPBI M3Y4YEHHS YyuyeOHOro(dJeKTUBHOTO) mnpeamera «M30paHHbIe
BOIIPOCHI MATEMATHKE» B 11€JIOM OTPAaHUYHMBAIOTCS IIEHHOCTHIO UCTHHBI, OJTHAKO JIAaHHBIN
KypcC TpejiaraeT Kak paciiMpeHne coAepKaHus nmpeaMera (KOMIEeTEHTHOCTHBIC 3a/1a4H,
rJIc  MaTeMaTHYeCKoe  COJACpKaHWE  HMHTCTPUPOBAHO C  HCTOPUYECKHM U
bunongornuecKkum coJiepKaHUEM napauieIbHbIX MIPEIMETHBIX KypCOB
OOpazoBaTebHONW CHUCTEMBI), TAK U COBOKYMHOCTh METOJUK M TEXHOJIOTHH (B TOM
YUCJI€ W TPOEKTHOW), TMO3BOJIAIONIMX 3aHUMATHCA BCECTOPOHHUM (POpMUpOBaAHHEM
JUYHOCTH Y4YaIlUXCS CpeAcTBaMu TmpeameTa «MaremaTtnka» U, Kak CIEICTBHE,
pacIpuTh HAOOP IIEHHOCTHBIX OPUEHTUPOB.

- IleHHOCTh MCTHHBI — 3TO IIEHHOCTh HAYYHOTO ITO3HAHMS KaK YacTH KYJIbTYPbI
YeJI0BEUECTBA, pa3yMa, TOHUMAHKS CYITHOCTH OBITHS, MUPO3IaHHUS.



- lleHHOCTDH UeNOBEKA KaK Pa3yMHOI'O CYIIECTBA, CTPEMSIILIETOCS K MO3HAHUIO MHUpa
Y CaAMOCOBEPILIEHCTBOBAHUIO.

-lleHHOCTh TpyJa W TBOpPYECTBA KaK ECTECTBEHHOTO YCJIOBHUSI YEJIOBEUYECKOU
JEATEIIbHOCTH U KU3HHU.

-llenHHOCTh CBOOOJBI Kak CBOOOJBI BHIOOpA U NPEIBSBICHUS YEIOBEKOM CBOUX
MBICJIE W TIOCTYNKOB, HO CBOOOJBI, €CTECTBEHHO OrpaHUYCHHOW HOpMaMHu U
IpaBUJIaMH MOBEJICHHS B OOIIECTBE.

-lleHHOCTh TPaKJAHCTBEHHOCTH — OCO3HAHUE YEJIOBEKOM ce0si Kak uJieHa
oO11ecTBa, HapoJa, MPEICTaBUTENsI CTPaHbl U TOCYJapCTRA.

- [{leHHOCTh MATPUOTH3MA — OJIHO U3 MPOSIBIICHUMN JYXOBHOW 3PEIOCTH YEJIOBEKA,
BbIpaXkatrolieecss B JI0OBM K Poccum, Hapoay, B OCO3HAHHOM >KEJIaHUU CIIYXKHUTh
OteuecTBy.

5. JUYHOCTHBIE ,METANPEJAMETHBIE,[IPEJIMETHBIE PE3YJIbTATBI KYPCAJI

HporpaMMa npeamojaract A0CTHUKCHHUC BBIITY CKHHUKAMHU CTElpIHGfI IIKOJIbI CICOYIOIINX
JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U IPECAMETHBIX PC3YJILTATOB.

B nuuHOCTHBIX pe3ysibTaTax cpOpMUPOBAHHOCTH:

[J IIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKWd MaTeMAaTHUKHU U OOIIECTBEHHOU NMPAKTUKU €€ IPUMEHEHHUS;

] OCHOB CaMOpa3BUTHUSI U CAMOBOCHIHUTAHHS B COOTBETCTBHM C OOIIEYEIOBEUECKU-MU
[EHHOCTSIMU W HJeallaMd TPaKJAHCKOro O0O0IecTBa; TOTOBHOCTA M CIOCOOHOC-TH K
CaMOCTOSITEJIbHOM, TBOPYECKOM W OTBETCTBEHHOW JIESITEIBHOCTH C IPUMEHE-HUEM
METOJI0B MaTeMaTHKH;

[J TOTOBHOCTU M CHOCOOHOCTU K 0Opa3oBaHHIO, B TOM YHUCJIE CaMOOOpPa30BaHMIO, Ha
MPOTSHKEHUU BCEU KU3HU; CO3HATEIHLHOTO OTHOIICHHS K HEMPEPHIBHOMY 00OpPa30BaHUIO
KaK YCJIOBHIO YCHENTHON mpodecCHoHaIbHON ¢ OOIICCTBEHHOM MIEATECIIbHOCTH Ha
OCHOBE PAa3BUTOM MOTHUBAIIMM Y4YEOHON JEATETLHOCTH U JUYHOCTHOTO CMbICTA
U3YYCHUSI MATEMAaTHKH, 3aMHTEPECOBAHHOCTH B TMPUOOPETEHUH | PACIIUPECHUU
MaTeMaTHYCCKUX 3HAHUN B CITOCOOOB ACUCTBHI,

] OCO3HAHHOCTH B MOCTPOEHUU UHIUBUIYTHHON 00pa30BaTEIbHON TPACKTOPUH;

(] oco3HaHHOTO BbIOOpa Oynyuied mnpodeccuu, OpUEHTUPOBAHHON Ha MPUMEHEHUE
MaTeMaTUYECKUX METOJOB M BO3MOXKHOCTEHM peanun3aluv COOCTBEHHBIX KU3HEHHBIX
TJIAHOB; OTHOIIEHUS K MPO(ECCUOHATHHON JESITEIbHOCTH KaK K BO3MOXXHOCTH Y4YaCTHS
B PCIICHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAIMOHATHHBIX
po0em;

(] JIOTHYECKOTO MBIIUICHHUS: KPUTUYHOCTH (YMEHHE paclo3HaBaTh JIOTMYECKHU
HEKOPPEKTHBIE  BBICKA3bIBaHMs), KPEaTUBHOCTH  (COOCTBEHHAs  apryMeHTalus,



OTPOBEpP)KEHUS, IIOCTAaHOBKAa 3amad, ¢GopMyiupoBka mpobiem, paboTa Haj
MCCJIEIOBATEILCKUM TIPOSKTOM U Jp.).

MeranpeaMeTHbIC Pe3yIbTaThl OCBOCHUSI IPOTPAMMBI MIPEACTABICHBI TPEMS TPyIIaMu
yHUBEpCAIbHBIX YueOHbIX AeiicTBui (YVY]).

PerynaruBHbie yHUBEpCalbHbIE yUeOHbIE ICUCTBUSI.

] cmocOOHOCTh CaMOCTOSITENIBHO CTaBUTh IIENU Y4YeOHOH M HCCIeI0BaTEIbCKOM,
POEKTHOM IeATEeIbHOCTH, INITAHUPOBATh, OCYIIECTBISATH, KOHTPOJIUPOBATH U OILICHUBATH
ydyeOHbIe JEMCTBHSI B COOTBETCTBUM C TIOCTaBJICHHON 3aJauell W YCIOBUSMHU €€
BBITIOJTHEHHS,

] yMEHHUsI CaMOCTOSTEIbHO TJIAHUPOBATH AJIbTEPHATUBHBIC MYTH JOCTHXKEHUS LEJeH,
OCO3HAHHO BBIOMpaTh HauoOoyiee A(DPEKTHUBHBIE CHOCOOBI PEIICHHS YYE€OHBIX W
N03HaBaTEJIbHBIX 3a/1au.

[To3HaBaTeNbHBIE YHUBEPCATBbHBIE YI€OHBIC TECHCTBUSI.

[} yMeHHsI HaxOJUTh HEOOXOIMMYyI0 WH(OpPMAINIO, KPUTHYECKH OICHUBATh U
UHTEPIPETUPOBaTh HHMOPMALMIO B PA3IUYHBIX MCTOYHHKAX (B CIPaBOYHUKAX,
auteparype, MHTepHere), mpeACTaBIsATH UHGOpPMALUIO B pa3Iu4yHOM  (opme
(crmoBecHOM, TaONIMYHOM, TpaUUecKoi, CUMBOJIMYECKO), 00padaThiBaTh, XpaHUTh U
nepefaBaTh  MHQOpPMAlMIO B COOTBETCTBUM  C  IIO3HABaTENIbHBIMM WM
KOMMYHUKATHUBHBIMH 33J]a4aMH;

(] HaBBIKOB OCYIIECTBJICHHUS I[O3HABATEJIbHOM, y4eOHO-HUCCIENOBATEIbCKOH |
IPOECKTHOM JIESITENbHOCTH, HAaBBbIKAMHU pa3pelieHus MnpodsieM; CHOCOOHOCTh U
TOTOBHOCTH K CaMOCTOSITEIbHOMY MOWCKY METOJOB PEIICHHs MPaKTUYECKUX 3ajad,
MPUMEHEHHUIO Pa3INYHbIX METOJIOB MIO3HAHNS;

] BrmajeHHs] HaBbIKAMU IO3HABATEIbHOM pedIeKCMH KaK OCO3HAHUS COBEpLIAEMbIX
JEHCTBUM U MBICIUTENBHBIX MPOIECCOB, UX PE3YyIbTATOB U OCHOBAHUMN, TPAHUI] CBOETO
3HAHUS U HE3HAHUS, HOBBIX TO3HABATENbHBIX 33]1a4 U CPEJICTB UX JOCTUKECHHUS.

KoMMyHUKaTHBHBIE YHUBEPCATIbHBIC YUEOHbIE TCHCTBUS.

] yMeHMsI MPOIYKTHUBHO OOLIATHCS M B3aMMOJCHCTBOBATH B IPOLECCE COBMECTHOM
NEeSATEIbHOCTH, YUUTHIBATh MO3HMIMK JIPYTUX YYACTHUKOB JEATEIBHOCTH, 3()PPEKTUBHO
paspeniarh KOH(JIUKTHI;

(] BmaieHus S3bIKOBBIMU CPEJICTBAMU — YMEHHUS SICHO, JJOTUYHO U TOYHO M3JIaraTtb CBOIO
TOYKY 3PEHHSI, UCIIOJIb30BATh A/ICKBATHBIE SI3bIKOBBIE CPEJICTBA.

B nmpenMeTHBIX pe3yibTaTax cOpMUPOBAHHOCTD:

] mpeacTaBIeHUA O MATEMATUKE KAK YaCTH MUPOBOU KYJIBTYPBI U O MECTE MATEMATUKHU
B COBPEMEHHOW IMBWIM3AI[MH, O CIOCO0AX OMHMCAHHS HAa MaTEMaTUYECKOM S3bIKE
SIBJIEHUM pPEAIbHOIO MHUPA;



] mpeacTaBlIeHUH O MATEMAaTUYECKUX MOHATHUAX KaK O BaKHEHIIMX MaTeMAaTUYECKUX
MOJEJIAX, IO3BOJIAIOIIMX ONKMCBHIBATH W HW3y4yaThb pa3Hble NPOLECCHl W  SBICHHUS,
NOHMMAaHUE BO3MOKHOCTH aKCMOMATHYECKOTO MOCTPOCHHSI MATEMaTHYECKUX TEOPHIA;

] yMEHHMI IPUMEHEHUSI METOJOB JI0KA3aTENbCTB U aJTOPUTMOB PEIICHHS; YMEHUS UX
IPUMEHATb, IPOBOAUTD JOKA3aTEIbHbIE PACCYKICHUS B XO/I€ PELLICHUS 3a/1a4;

(] CcTaHIapTHBIX IIPUEMOB  pEIICHHUS PALUOHAIBHBIX W  HMpPpalMOHAIbHBIX,
NOKa3aTeNbHbIX, JOTapU(PMHUUECKUX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN U
HEPABEHCTB, UX CUCTEM;

] ymeHHI 000CHOBBIBaTh HEOOXOIMMOCTh PACIIUPEHUS YUCIOBBIX MHOXKECTB (LIENbIE,
paroHaibHbIe, JeHCTBUTEIbHBIC, KOMIUICKCHBIC YHCIIA) B CBSI3U C Pa3BUTUEM alreOpbl
(pellieHre ypaBHEHUM, OCHOBHAs TE€OpEMa anreopbl);

[} yMEHHUI ONUCBIBATH KPYI MaTEMaTHUUECKUX 3a/1ad, JJIsl pelIeHUs] KOTOPbIX Tpedyercs
BBEJICHUE HOBBIX IOHATHH (CTemneHb, apu(PMETUUECKU KOpEHb, JIorapupM; CHHYC,
KOCHUHYC, TAaHI€HC, KOTaHT€HC; apKCHHYC, apKKOCHUHYC, APKTAHIEHC, apKKOTaHICHC;
pemaTh MPakTUYECKUE PACUETHBIE 3a/1a4l U3 OKPYXKAIOIIEro MUPA, BKIIOYas 3a7a4y 10
COIIMAIBHO-PKOHOMHYECKON TEMATHKE, a TAKKE U3 CMEXHBIX JUCIUIUINH;

[] yMEHUH NPUBOJIUTH MPUMEPHI PEATbHBIX SABJICHHUHA (TIPOLECCOB), KOJUYECTBEHHBIE
XapaKTEPUCTHUKN KOTOPBIX OINMCHIBAIOTCS C MOMOIIBI (PYHKUMN; HCHOJIb30BaTh
TOTOBBIE KOMIIBIOTEPHBIE MPOTPaMMBbI ISl WJUIIOCTPALMK 3aBHCUMOCTEW; ONUCHIBATh
CBOICTBa (PyHKIMI ¢ OMOPON Ha UX IpaUKHU; COOTHOCUTH pealbHbIE 3aBUCUMOCTH U3
OKpYXKarolel XU3HU M U3 CMEXHBIX JUCHUIUIMH C 3JIEMEHTApHBIMU (YHKIUSAMH,
JIeNaTh BBIBOJIBI O CBOMCTBAX TAKUX 3aBUCHUMOCTEN;

(] yMeHHH OOBSCHATh Ha NPHUMEPAX CyTh METOJOB MAaTEMaTHYECKOIrO aHajau3a IS
ucciaenoBaHusl (QYHKUUNA; OOBSICHATh T'E€OMETPUYECKHH, W (U3UUECKUI CMBICI
IIPOU3BOIHOM; MOJIB30BATHCA MOHATUEM MTPOU3BOAHON ISl pEILIEHUS IPUKIIAIHBIX 33124
Y TIPU ONTMCAHUU CBOMCTB (DYHKIIMMA.

IlnanmpyemMble pe3y/ibTaThl 0CBOCHHUSI MPOrpaMmmbl 1o «M30panHbie BONPOCHI
maTemMatuku» B 10-11 kiaacce

10 kaace

Yyauiics Hay4YnuTCs:

o (opmynupoBaTh onpeeaeHUs] HAWOONBIIETr0 Y  HAUMEHBLIErO0  3HAYEHUU
byHKUMKM, 4YETHOM M HEYETHOW (PYHKUMN, 0OpaTUMON (PYHKIUHU, B3aUMHO
oOpaTHbIX  (QYHKIMI, ompeaeneHUuss 00JaCTH  ONpENENICHUs  ypaBHEHU
(HEpaBEHCTB), PAaBHOCUJILHBIX YpAaBHEHUU (HEPABEHCTB), YpaBHEHUM-CIIEICTBUI
(HEpaBEHCTB-CJIEICTBUI ), TOCTOPOHHETO KOPHS;

o (opMyIHpPOBATh TEOPEMBI O CBOMCTBAX TPAPUKOB UETHBIX U HEUETHBIX (PYHKIIHH,

e HAXOAWTh HaMOOJbIlIEE M HAUMEHBIIIEEC 3HAYCHUS (PYHKIIMA HA MHOXKECTBE MO €€
rpaduky, uccienoBarb GyHKINIO, 33laHHYI0 (HOPMYJIOi, HA YETHOCTH, CTPOUTH
rpaduku QyHKIMMA, UCTIONB3YS] YETHOCTD WJIM HEUYETHOCTH;



bopMyIMpOBaTh OMpeesieHne CTENEeHHOM (YHKIIMM C [EeJIbIM ToKa3aTeseM,
orpeneneHne KOopHs (apu@MeTHuecKoro KOpHs) N-i CTENEeHH, a TaKXKe TEOPEMbI
0 €r0 CBOMCTBAX, ONIPEACIICHUE CTEIIEHU C PALIMOHAIIBHBIM ITOKA3aTeNIEM, a TAKXKE
TEOPEMBI O €€ CBOMCTBAX;

dbopMyIIHpOBaTh OMpEIEICHNE CTETIEHHON (PYHKIIMH C [EIbIM TTOKa3aTeNeM;
OINKCHIBAaTh CBOMCTBA CTENEHHOM (YHKIMK C LETbIM TOKa3aTesleM, BBIIEISA
Cllydyad 4€THOW M HEUYETHOW CTEIICHH, a TAKXKE HATypaJIbHOM, HYJIEBOM M LEJIOU
OTPULIATENBHOMN CTENEHU;

CTpouTh rpaduku QyHKIMN HA OCHOBE rpaduka CTENEHHOW (YHKIIMH C LETBIM
noKasaTelieM; HaXOJAWTh HauOOoJbIllee M HAUMEHbIIEe 3HAYCHUS CTEIEHHOM
(GyHKIHU € 1ETbIM MTOKa3aTeNIeM Ha MIPOMEXKYTKE;

dbopmyupoBaTh ornpeaesieHne KopHs (apudMeTHuyecKoro KopHs) N-il cTeneHu, a
TAK)KE TEOPEMBI O €T0 CBOMCTBAX, BBIJECIAS CIydal KOPHEW YETHOM M HEYETHOU
CTEIICHH;

pemath ypaBHEHHWs, CBOASIIMECS K  ypaBHEHHIO X" = @; BBINOJHATH
TO>K/I€CTBEHHbIE MPE0OPA30BAHMS BBIPAKEHUH, COIEPKAIIMX KOPHU N-I CTENeHH,
B YACTHOCTH BBIHOCUTH MHOKHMTENb M3-TIOJ 3HAKA KOPHA N-U CTENEHU, BHOCUTH
MHO>KHTEJIb M0 3HAK KOPHS N-il CTENEeHH, 0CBOOOKIATHCSA OT UPPALMOHAIBHOCTH
B 3HAMEHaTelie APOOU; ONUCHIBATh CBOMCTBA (DYHKILIMH, BBIACIAS CIydyad KOpHEH
YETHOW U HEYETHOW CTEICHU.

(GopMyJIMpPOBATh ONPEEIIEHNE CTETIEHN C PAllMOHAIBHBIM MTOKA3aTeNeM, a TakKe
TEOPEMBI O €€ CBOMCTBAX;

BBIMIOJIHATh  TOXKJECTBEHHBbIE IMPE0Opa30BaHUSl  BBIPAXKEHUH, COAEpKaIIUX
CTEIICHU C PallMOHAJIBHBIM I10KAa3aTelIeM;

MPUMEHSTH METO/I PAaBHOCHIIBHBIX MPE0oOpa30BaHUM JUIsl PEIICHUS YpaBHEHUN U
HEPAaBEHCTB; HAXOUTh 00JIACTh ONPE/IENICHUSs] YPAaBHEHUI 1 HEPABEHCTB;
MIPUMEHSITh METOJ CIEICTBUI ISl PELLIEHUS] YPABHEHHI;

pemaTh HEpaBEeHCTBA METOJIOM NHTEPBAJIOB;

(bopMyIUpOBaTh ONpeAeSiEHNE paJuaHHOW MEphl YIJia, ONpeleJeHUus KOCUHYCa,
CHUHYCa, TAHI'€HCAa M KOTAaHI€HCA yIJIa IOBOPOTA, ONPEAEIEHUs MEPUOINIECKON
byHkuun, Gopmyibl ciioxkeHus, (GopMyibl NpUBEAEHUs, (HOPMYJIbI JTBOMHBIX
YTJIOB.

HaxOJUTh PAIMAHHYI0 MEpYy yTJla IO €ro rpaayCHOM MEpe U TPadyCHYI Mepy
yIJia 1o €ro paJuaHHOM MEpPE; BBIYUCIIITh JUIMHBI YT OKPY>KHOCTEN;

BBUSICHATH 3HAK 3HAYEHUW TPUTOHOMETPUYECKHX (YHKIMHA;  yIpOIIATh
TPUTOHOMETPHUUECKHUE BBIPAXKECHUS, UCIIOJB3YS CBOMCTBA  YE€THOCTHU
TPUTOHOMETPUUECKUX (DYHKITHI;

(bopMyIIMpoBaTh OMpEEIICHUs EPUOANUECKON (PYHKIINH, €€ TTIaBHOTO MEePHO/Ia;
yIpolarb  TPUTOHOMETPUYECKHE  BBIPAXKEHHUs,  MCIOIb3ysd  CBOWCTBA
NEPUOJIMYHOCTH  TPUTOHOMETPUYECKMX  (DYHKIMI;  OMUCHIBAaTH  CBOMCTBA
TPUTOHOMETPUUECKUX (DYHKITUH;

CTpOUTh Tpaduku (QPYyHKIUHA HA OCHOBE TIpaduKOB YETHIPEX OCHOBHBIX
TPUTOHOMETPUUECKUX (DYHKITUH;

npeo0pa3oBbIBATH TPUTOHOMETPUUYECKHE BBIPAKEHUS HA OCHOBE COOTHOUIEHUU
MEXIY TPUTOHOMETPUUECKUMHU QYHKUIKUSIMH OJHOTO U TOTO K€ apryMEHTa;



IpeoOpa3OBbIBaTh TPUTOHOMETPUYECKUE  BBIPDAXKEHUST HA OCHOBE  (opMyJ
cliokeHus; (GopMyll TMpuUBEACHHS, (OPMYN IABOMHBIX M TOJOBUHHBIX YTJIOB,
dbopMyJI CyMMBI U Pa3HOCTH CHHYCOB (KOCHHYCOB), (OpMYII IPpeoOpa30BaHMS
MIPOM3BENICHUS] TPUTOHOMETPUUECKUX (DYHKIIUN B CYyMMY;
dbopMynupoBaTh OMpEEICHNsT  apKKOCHHYCa,  apKCHHyca,  apKTaHTEHCa,
apKKOTAHT€HCa, CBOWCTBA OOpPATHBIX TPUTOHOMETPHUUYECKUX (YHKIUH, METOJ
pa3I0XKEHHUs] HA MHOKUTEJIH;
HaXOAWUTh 3HAYEHMsI OOPATHBIX TPUTOHOMETPUYECKUX (PYHKUMH IS OTAEIBHBIX
TaOJINYHBIX 3HAUEHUHN apryMEHTa;
UCIOJIb3YSl TOHSATHUSL ApKKOCHHYCa, apKCHHYyCa, ApKTAaHI€HCA, apKKOTaHIEHCa,
pelaTh NpoCTeIlne TPUTOHOMETPUYECKUE YPABHEHMUSL.
(GopMyJIpOBaTh CBOMCTBA OOPATHBIX TPUTOHOMETPUUECKUX (DYHKLIUH;
CTpOUTH Ipapuku PyHKIMH Ha OCHOBE I'pa()UKOB YETHIPEX OCHOBHBIX OOpPATHBIX
TPUTOHOMETPUUYECKUX (DYHKIIMH; YIPOIIATh BRIPAXKEHHUS, COIepKaIlIie 0OpaTHbIC
TPUTOHOMETpHUUYECKUE HYHKIUH;
pemath TPUTOHOMETPUYECKUE YpaBHEHHS, CBOJSAIIMECS K anreOpandecKuM
YpaBHEHUSAM, B YaCTHOCTH peIIaTh OJHOPOJIHBIE TPUTOHOMETPHUECKUE
ypaBHEHHUs TEPBOM M BTOPOM CTEMEHHU, a TaKKe periaTb TPUTOHOMETPHUECKUE
YpaBHEHUs, IPUMEHSS METOJI PA3JI0KESHHSI HA MHOKUTEIH;
peliaTh IpOoCTeHINe TPUTOHOMETPUIECKIE HEPABEHCTRA,;
(dbopMyupoBaTh HNOHATHE MPOU3BOJHOW  (PyHKUIMH, (UBUYECKOTO U
reOMETPUYECKOTO cMbICTa IIPOU3BOHOM; IPOU3BOJHON CTEINEHH,
KOpHsI; TpaBuia auddepeHuupoBanust; GOpMyIbl IPOU3BOIHBIX 3JIEMEHTAPHBIX
GyHKIMI; ypaBHEHHE KacaTelpHOM K rpapuky (yHKUUU; aJITOPUTM
COCTaBJICHUsS] YPAaBHEHMsI KacaTeJIbHOW; MOHSTHE CTAllMOHAPHBIX, KPUTHUECKHUX
TOUYEK, TOUEK FIKCTPEMYMa;
MPUMEHSATDH MTPOU3BOJHYIO K HCCIEAOBAHNIO (PYHKIIMA U TOCTPOCHUIO TPa(pUKOB;
KaK MCCIIEe0BATh B MPOCTEHIINX CIIy4asix (yHKIIUM HA MOHOTOHHOCTbh, HAXOAUTh
HauOoJIbIIee ¥ HANMEHbIIIee 3HAaYeHUS (QYHKIINY;
HAXOJUTh UHTEPBAJIbI BO3pACTAaHUS U YObIBaHUS (DYyHKITUH;
CTPOUTH ACKU3 rpavka HEMPEPHIBHON (PYHKIMHU, ONPEIEIEHHON Ha OTPE3KE;
HaXOAWTh CTAllMOHAPHBIE TOYKH (PYHKIMH, KPUTHYECKHE TOYKH M TOYKH
IKCTPEMyMa;
IPUMEHATDH TPOU3BOJHYIO K HCCIEAOBAHNIO (PYHKINN U OCTPOEHUIO IpauKOB;
HaXOAUTh HauOOJbIIEe U HAUMEHbIIIEE 3HaUCHHE (DYHKLINU;
OIepUpPOBATh NOHATUSAMU: TOUKA, IPSIMasi, JIOCKOCTh B IPOCTPAHCTBE,
NapajuIeIbHOCTh U NEPIIEHIUKYISIPHOCTD NPSIMBIX U MJIOCKOCTEH;
pacrno3HaBaTh OCHOBHBIE BH/IbI MHOTOTPaHHUKOB (TIpHU3Ma, MUpaMHIa,
NPSIMOYTOJIbHBIN Mapaiesnenumnes, Ky0);
n300paxaTh reOMETpUIECKHe (PUTYPBI C TOMOIIBIO YePTEKHBIX
WHCTPYMEHTOB;
U3BJIEKaTh WH(OPMAIIHIO O POCTPAHCTBEHHBIX TEOMETPHUUECKHUX QUTYPAX,
MPE/ICTABICHHYIO HAa YepTeKax;
npuMeHATh Teopemy [ludaropa npu BEIUKCICHUN SIIEMEHTOB
CTEPEOMETPUYECKUX PUTYD;



OPUMEHSATD I PELEHUs 3a7a4 reoMeTpuyeckre (akThl, €CIU YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (opMme;

peliaTh 3a7a41 Ha HaXOKICHNUE T€OMETPHUUECKHUX BEIMUMH MO o0pa3iam Hin
aNropuT™Mam;
JieN1aTh TUIOCKKE (BBIHOCHBIE) YEPTEKU U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM
YHCIIe PUCOBATh BUJ CBEPXY, COOKY, CTPOUThH CEUCHHUSI MHOTOTPAHHUKOB;
U3BIIEKATh, UHTEPIIPETUPOBATH U MTPEOOPa30BHIBATH HHPOPMAITUIO O
reOMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YEPTEXKAX;

IPUMEHATh FeoMeTpUUYecKre (PaKThl IS peLIeHMs 3a/1a4, B TOM YHCIIE
IPEINOJIAraloluX HECKOJIbKO 1IarOB PEILICHUS;

OIKCHIBaTh B3aUMHOE PACIOJIOXKEHHUE MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;
(GopMypoBaTh CBOICTBA U NIPU3HAKU (DUTYD;

J0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHHUS;

3a/1aBaTh MNIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOP/IMHAT;
BJIAJETh CTAHAAPTHOM KIacCU(PUKALMEN MPOCTPAHCTBEHHBIX QUTYP
(TMpaMuIBI, IPU3MBIL, TTAPAJUIEIICITUTIC]Ib);

HCIIOJIb30BaTh CBOMCTBA FTEOMETPUUYECKUX (DUTYP JUTSl pELICHUS 3a]1a4
MPAKTUYECKOT0 XapakTepa U 3a/1a4d U3 Jpyrux odnacreil 3HaHui;

pelaTh NpoCTENINE 3aa4l BBEIEHUEM BEKTOPHOTO Oasuca.

11 kaace

Y4aamuiicss HayYuTCs:

pemiaTh  TOKa3aTeldbHbIE  ypaBHEHUS  (HEpaBEHCTBA);  MPOU3BOJAUTH
pPaBHOCWJIbHBIE MPEeoOpa30BaHUsI TOKA3aTEIbHBIX YpaBHEHUW (HEPAaBEHCTB);
pemiaTh  TOKa3aTeldbHbIE  YpaBHEHUsI (HEpaBEHCTBA), CBOJAIIMECS K
anreOpanyecKuM;

pemarh  Jorapudmuueckue  ypaBHeHHs — (HEpaBEHCTBA),  IMPOU3BOIUTH
PaBHOCWIJIBHBIC TPEe0Opa3oBaHuUsl JIOTApU(PMHUUECKUX YpAaBHEHUI (HEPaBEHCTR);
pemarh JorapupMUUYecKue ypaBHEHHsS (HEpaBEHCTBA), CBOJSIIMECS K
anredpandecKum;

pemarh anreOpandyeckue YpaBHEHHMs] Ha MHOXKECTBE KOMIUIEKCHBIX YHCET;
IPUMEHSTH OCHOBHYIO TEOpPEMY alTreOphI;

CTPOUTH U UCCIIENOBATH JOTapu(MUUYECKYIO U NMOKA3aTEIbHYI0 (QYHKIINU;
pacro3HaBaTh BEPOSITHOCTHBIE HSKCIIEPUMEHTBI, OMUCHIBAEMBIE C IMOMOIIBIO
cxeMbl bepHysuM; HaXOUTh BEPOSITHOCTh COOBITHS, COCTOSIIETO0 B TOM, UYTO B
cxeMe bepHyJm ycnexoM 3aBepIInuTCs JTaHHOE KOJIMYECTBO UCTIBITAHUM;
dbopMyIUpoOBaTh OMNPEACIICHUS CIy4allHOM BEJIMYMHBI M MHOXECTBa €&
3HAYEHUM; MJis1 CJIydyalHOW BEJMYMHBI C KOHEYHBIM MHOXKECTBOM 3HAYEHUU
dbopMyIMpOBaTh ONPEIENICHUs] PACHpPEICICHHs CIyYalHOW BEIMYMHBI U €&
MaTeMaTU4eCKOro  OXHUAAHUS, HaxXOJAUTh  MaTEMaTUYECKOE  OXUJAHUE
CIIy4ailHOW BEJIMYMHBI MO €€ paclpe/leNICHUI0; UCIOJIb30BaTh BBIBOAbI TEOPUH
BEPOSITHOCTEN B 3aJ1a4ax C MPAKTUYECKUM KU3HEHHBIM COJICPKaHHUEM;
dopMynHpOBaTh OIPEACIICHUE COYETAHUS N-3JEMEHTHOTO MHOXKeCTBa Mo k
AJIEMEHTOB; MCIOJB3YS (OPMYJIBI: KOJUYECTBA TEPECTAHOBOK KOHEYHOTO



MHO>ECTBa, pa3MEIIEHU N-3JIEMEHTHOIO0 MHOXECTBa 10 k »JIEeMEHTOB u
COUYETAaHMU N-3JIEMEHTHOTO MHOXXECTBAa MO Kk 3JIEeMEHTOB, pemiaTh 3aaauu
KOMOHHATOPHOT'O XapaKTepa;

« 3anuceiBaTh opmyay ouHoma HeroToHa.

e HaxOJIWUTh 0OBEMBI U TUIOMIAN MIOBEPXHOCTEH MPOCTEUIIINX MHOTOTPAHHUKOB C
npuMeHeHueM GopMyI;

e pacmo3HaBaTh TeJa BPAIICHH: KOHYC, TUIUHAP, chepy U map;

e  BBIYUCIIATH OOBEMBI U IJIOMIAIM TOBEPXHOCTEN MPOCTEHIITMX MHOTOTPAHHUKOB
U TeJl BpalleHUs C TOMOUIbI0 (POpMyIT;

e  OINEPUPOBATH MOHITHEM «IAEKAPTOBBI KOOPANHATHI B IPOCTPAHCTBEY;

e HaxoJWUTh KOOPJAMHATHI BEPIIMH Ky0a U MPsIMOYTOJILHOTO MapaljieienuIe/a;

e HAaXOJUTbh MPUMEPHI MATEMATUUECKNX OTKPBITUN U UX aBTOPOB, B CBSI3U C
OTE€YECTBEHHOU U BCEMUPHOU UCTOPUEH;

e TIOHHUMATh POJIb MATEMATHKH B pa3BUTHU Poccuu. B mOBCETHEBHOW KU3HU U
MIPYA U3YYEHUH JPYTUX MPEIMETOB:

e COOTHOCHUTbH a0CTpPaKTHBIE T€OMETPUUECKUE MTOHATUS U (PAKThI C peaIbHBIMU
KU3HEHHBIMU 00BbEKTAMH U CUTYaIUsIMH;

e HCIOJIb30BAaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYD IS
pelIeHus 3a7a4 MTPAKTUYECKOTO COJICPKAHUS,

e COOTHOCHUTH IUTONIAJAN TOBEPXHOCTEH TEJI OJUHAKOBOM (hOPMBI U PA3TIMUYHOTO
pasMmepa;

e OIIEHUBATHh (POPMY MPABUILHOTO MHOTOTPAaHHHUKA MTOCJIE CITUIIOB, CPE30B U T. I
(ompenensiTh KOJIMYECTBO BEPIIUH, PEOEP U TpaHel MOITyYSHHBIX
MHOTOT'PaHHUKOB).

6. Conepxxanme y4eOHOro npeamera
Kpartkoe conepxanue nporpaMmsl:
10 xkaacc (34 yaca)

1. Yucnosele u OyKBEeHHbIE BbIpaXeHHUS (4 daca).
HaxoxeHne 3HA4YEHWUN YHUCIOBBIX BBIPAXKCHUH, HAXO0XJACHUE IMPOLEHTA OT
yuciua, IpoOoHOM yacTu yucia. Beruucienue nponopiuil. JleneHue ¢ ocTaTkoM,
OKPYTJICHUE YHCEJ, IMPUMEHEHHE CBOMCTB CTENCHU. BBbIUMCICHUE 3HAYCHUU
BBIPKEHHUE 110 337jaHHON popmyte. Pemenue 3ananuii u3 EI'D mpomnibix ser.

2. TexcroBrle 3aaaum (3 yaca)
Pemenre pa3inuHbIX BUJOB 3a/1a4 HA COCTaBJIICHUE YPABHEHUH, a TAKKE CUCTEM
ypaBHeHUH. 3agaud C TNPUMEHEHHEM T'€OMETPUYECKOM M apudMeTHuecKou
MPOTPECCUH, IKOHOMUYECKUE 3a1a4H.

3. IIpeobpa3zoBanue BrIpaXX€HUM ¢ UPPAMOHAIBHOCTHIO (2 Haca)



HaxoxneHue 3HaueHUM BBIpAXKEHUH, COJAEpXkKalMX KOpeHb. [IpumeHenue
(bopMyI1 COKPAILLIEHHOTO YMHOXEHUS, CBOMCTB CTETICHHU.

4. PeuieHue uppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB (3 yaca)

MeTtonbl perieHre ypaBHEHH, coiepKalux KopeHb. OTO0Op KOpHEW, BBISIBICHHE
MOCTOPOHHUX KOPHEH, HAX0KIEHHE 00JIaCTH JOITYCTUMBIX 3HAUCHHM.

5. Hekoropsie 3aqaun mianuMerpuu (34aca)

Pemenue 3amay ¢ mpUMEHEHHUEM OCHOBHBIX TEOPEM U TMOHATUN IJIAHUMETPHUH.
3anauu, cojiepKalliye JBa BapuaHTa OTBETA.

6. [I[puMeHEeHHEe OCHOBHBIX TPHUTOHOMETPUYECKUX (opMyln K mpeoOpa3oBaHHIO
BbIpakeHui (6 4acoB)
®opmynsl npuBeaeHus. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. DOpMYyIIbI
cinoxeHus. PopMyibl KpaTHbIX apryMeHToB. Dopmyibl MpeoOpa3oBaHUs
MIPOU3BEJCHUS U CYMMBI TpUrOHOMETpUYeckux GyHkiuil. HexoTopsie ToxaecTBa
JUTs1 OOpaTHBIX TPUTOHOMETPUYECKUX (DYHKIIUMA.

7. PelieHue TpUrOHOMETPUUYECKUX ypaBHEHUH (6 4acoB)

MeTonb! peleHnid TPUrOHOMETPUUECKUX ypaBHEeHUH. CriocoObl 0TOOpa KOpHE B
TPUTOHOMETPHUCCKUX YPABHEHUSX.

8. IlpomsBogHast GyHKINH, €€ TEOMETPUUIECKUI 1 (PU3NIecKuii cMbICI (4 gaca)
Onpenenenue mpousBoAHoW. ['eomerpuueckuidi ©  QuU3MYECKUN  CMBICH
npou3BoAHOU. TexHuka auddhepeHupoBaHms

9. IlpumeneHue MPOU3BOAHON MPU UCCIIeTOBaHUHU (QYHKIUH (4 Jaca).
HccnenoBanrie PyHKIIMU HA MOHOTOHHOCTb. MeTO/Ibl OTHICKAHUSI HAUOOJIBIIIETO U
HauMeHbIIero 3HayeHn (pynkuuu. VMccnenoBanne GyHKIIMM Ha BBIMYKIOCTh U
BOTHYTOCTb.

10.3auer (lgac).

11 kaacc (34 yaca)

1. TlokasarenbHble ypaBHeHHsI(2 Yaca)
[loka3arenbHble  ypaBHEHHUs:  OJHOPOJHBIE  IOKAa3aTElIbHbIE  YPaBHEHHS;
YpPaBHEHHUS, CBOASIIMECS K KBAJApPAaTHBIM WM K PalUOHAIBHBIM YPaBHEHHSIM
BBICIIIMX CTEMEHEH; HeCTaHJapTHbIC TMOKa3aTelbHbIE YpaBHEHUS. YpaBHEHUS,
pemaeMbie rpaduueCKUM METOIOM.

2. OCHOBHBIC THIIBI U METOBI PEIICHUS TIOKa3aTeIbHBIX HEpaBeHCTB(2 Jaca)
[Toka3zaTenbHbIE HEPABEHCTBA: OJHOPO/IHBIE MTOKA3aTEIbHbIE HEPABEHCTBA,;

HEPaBEHCTBA, CBOJIAIIMECS K KBaJIPATHBIM WJIU K palluOHAJILHBIM HEPaBEHCTBAM
BBICIIIMX CTEMEHEW; HECTaHJaPTHBIE MOKa3aTeIbHbIE HEpaBeHCTBA. HepaBeHCTBa,
perraemMbie TpaQUIECKUM METOIOM.

3. Jlorapucm u ero coiicTBa(2 yaca)
CoiictBa norapudmos. [Ipumenenre cBONUCTB jJorapudmMoB IpH
mpeo0pa30BaHUU BBIPAKEHHM, COACPIKAITUX JTOTApUBM.

4. OCHOBHBIC THIIBI 1 METOIbI PEIICHUS JIOrapU(MUIECKUX ypaBHEeHUH (24yaca)



OcoOeHHOCTH peleHus JIOrapu(pMUUYECKUX YpaBHEHUH. 3aME€Ha NEPEMEHHON B
JorapupMuueckux ypaBHeHUsX. PemieHue morapupMUUecKHMX HEPaBEHCTB C
IIEPEMEHHBIM OCHOBAHUEM. Meron palOHAIN3aLUN. Pemenne
Jorapu(pMUUECKUX YPaBHEHHH MOBBIIIEHHOTO YPOBHS CJIOXKHOCTH

Mertob! perieHus jorapuGMUIECKUX HepaBeHCTB(3 yaca)

Oco0OeHHOCTH pelieHus JIorapu(MUUEeCKuX HEpaBEHCTB. 3aMeHa MepEMEHHOU B
jJorapuMUYECKUX HEpaBeHCTBaX. PerieHue jgorapuMUYECKUX HEPABEHCTB C
MIEPEMEHHBIM OCHOBAHHUEM. Meron palroOHaIN3alUH. Pemenune
JorapupMUYECKUX HEPABEHCTB MOBBIIIEHHOTO YPOBHS CII0KHOCTH

DeMeHThl KOMOMHATOPUKH U TEOPUHU BEPOSTHOCTH (24aca)

3agauu, coJepKaniue eMeHThl KoMOuHatopuku. CodyeTanue, pa3MelieHue u
nepeMeienne. Kinaccuueckoe ornpeeneHrne BepoITHOCTH. TeopeMbl CI0KEHUS U
yMHOXEHUE BepossTHOCTeM. Teopema baiieca. ®opmyna bepHysuu.

[Tpumepsl 3a/1a4 HEe TPUMEHEHHE 00BeMOB(2 Jaca).

O0beM napasuienenunesaa, npsiMmoi mpu3Mbl. O0beM NMUpaMuabl. Y ceUeHHast
nMpaMu/ia.

[TpuMepsI peleHus 3aa4 ¢ TelaMyi BpareHusi(2 Jaca)

Konyc. Humunmp. Ilap. O6bem konyca, nunuuapa mapa. [lnomans 60koBoit
MMOBEPXHOCTHU UWJIMHAPA, KOHYyCa U 11apa.

[IpakTHKyM 10 perieHuto 3aaa4 crepeomerpun u3 EI'D(8 yacos)

3anauu u3 EI'D Ha nmocTpoenue ceuenuil. HaxoxxaeHue yrioB Mexmay
IJIOCKOCTSAMM, MEXAY MPAMOU M INIOCKOCTBIO. 3a7a4l HAa HAXOXKICHHE
KOMITOHEHTOB OOBEMHBIX TE.

10.MeToap! peleHns SKOHOMUYECKUX 3a1au(4 yaca)

3aaun Ha KPEAUTHL. 3aJ1a4M HA IOCTPOCHUE MATEMaTUYECKON MOJICIIH.
DKOHOMUYECKHE 3a]]a4i HAa TPUMEHEHHUE TIPOU3BOIHOMN U TOCTPOCHUE (QYHKIIUI
10 YCJIOBHIO 3a/1a4H.

11.Pemenue 3ananuii ¢ mapamerpamu(4 dyaca)

AHQIUTUYECKAN METOJI PELIEHNs] YPABHEHUM, HEPABEHCTB U CUCTEM YPAaBHEHUH C
napameTtpamiu. ['papuueckuit MeTos perieHus: ypaBHEHH, HEPAaBEHCTB U CUCTEM
YpPaBHEHUM.

12.3auet(1 vac)

7. TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O INIPEJIMETA
«HM30panHble BONPOCHI MATEMATHKM)

Tema KonnuecTtBO yacon
KJ1acc
UucnoBble M OYKBEHHBIC BRIPAKEHUS 4
TekcToBBIE 3a0a4H 3
[IpeobpazoBaHne BBIPAKEHUIN C 2
UPPaIMOHATBLHOCTBIO
Pelienrie uppalioHAJIbHBIX YPAaBHEHUM U HEPABEHCTB 3

Hexkoropsie 3a1aun miiaHUMETPUHU 3




[IpumeHeHre OCHOBHBIX TPUTOHOMETPUIECKUX 6

dhopmyII K mpeoOpa30BaHUIO BBIPAKCHHUI
Pemienne TpUroHOMETpUYECKUX YPAaBHEHUMN U 6
HEPABEHCTB
[IpousBoaHas GyHKIHUU, €€ TEOMETPUUECKUN U 3
bu3HYecKuil CMBICIT
[IpumeHeHue mporu3BOAHOMN MIPHU KCCIICIOBAHUHU 3
byHKITUH
3auer 1
Uroro: 34

11
KJ1acC

[Toka3zaTesbHbIC YpPABHEHHUSI 2
OCHOBHBIEC TUIIBI U METOIbI PEIICHUS TTOKA3aTEIbHbIX 2
HEPaBEHCTB
Jlorapudm u ero cpoiicTpa 2
OcHOBHBIC THUTIBI " METO/TbI pereHus 2
JorapupMUUYECKUX YpaBHEHUHN
MeTtonp! peneHus JorapuMUIECKIX HEPABESHCTB 3
DneMeHThl KOMOMHATOPUKU U TEOPUU BEPOSITHOCTH 2
[IpumMephl 3aj1a4 HEe TPUMEHEHHE 00BEMOB 2
[Tpumepsl penieHust 3aa4 ¢ TelaMu BpallleHus 2
[TpakTHKyM MO pEIIEHUIO0 3a7ad CTEPEOMETPUU W3 8
EI'D
MeTopl peneHrs S)KOHOMUYECKHX 3a]1a4 4
Pewienue 3a1annii ¢ mapamMeTpamMmu 4
3auet 1
Hroro 34

8. CucrteMa o1leHKH 00pa30BaTeIbHBIX JOCTHKEHU

OneHka Y4YeOHBIX JOCTHKEHUW OOyYarolmMXCsl MPOM3BOJUTCS C Y4E€TOM Iiefiei

NpcaABapUTCIIbHOT'O, TCKYIICI'O, 3TAIIHOI'O MU UTOTOBOT'O IICAAI'OTHYCCKOI'0 KOHTPOJIA 110

[Tporpamme yueOHOTO (371EKTHBHOTO) Kypca «30paHHbIe BOIIPOCH MAaTEMATHUKI)

OneHka TpeboBanus
3a4TEHO 5 Yyammuiics MPOAEMOHCTPUPOBAII
(OTAMYHO) CO3HATEIBHOE U OTBETCTBEHHOE OTHOIICHHE,

COINPOBOXKIAIOIIECECA  APKO  BBIPAXKECHHBIM
MHTEPECOM K YUEHHUIO;

yYaIllUKCs OCBOWJI TEOPETUUECKUN MaTepUall
Kypca, IOJYy4YWJI HABbIKM B €ro NPUMEHECHUU
MIPU PEICHUU KOHKPETHBIX 3a/1a4;

B pabote HaJl VHIUBUYaJIbHBIMA
JIOMallHUMU 3aaHUAMU yYaIIuncs




OPOAEMOHCTPUPOBAI ~ yMEHUS  paboTaTthb
CaMOCTOSITEIIBHO, TBOPYECKHU.

{1 momydeHust BBICOKOW OLICHKH YYalluhCs
JIOJKEH TIOKa3aTh HE TOJIBKO 3HAHUE TEOPUU U
BJIaJIcHHE HAOOPOM CTaHAApPTHBIX METO/IOB, HO

u U3BECTHYIO CO00pa3UTENBHOCTD,

MaTEMaTUYECKYIO KYJIbTYpPY
4 VYyamumiicss ocBOMJI WU U METO/bl JaHHOTO
(xoporo) Kypca B TaKOH CTEINEHHU, YTO MOT CIPABJISITHCS

CO CTaHJAPTHBIMH 3aJaHWSIMH, BBITTOTHSII
JIOMaIlHIE 3aJaHus TIPUJICKHO (6e3
NPOSIBJICHUSI  TBOPYECKUX  CIIOCOOHOCTEN);
Ha0JI0JaTHCh oTpe/ieNieHHbIe
MOJIOKUTEITHHBIC pE3yIbTaTHI,
CBUIETEIBCTBYIONIHE 00 HWHTEIIEKTYaTbHOM
pocTe W O BO3pacTaHUM OOIIMX YMEHUU
yYaIerocs.

3 VYyamuiics ocBows Hanbosee IPOCThie UACH U
(YIOBIETBOPUTEILHO) | METOABI  Kypca, YTO  MO3BOJHIIO €My
JIOCTATOYHO YCIICIIHO BBINOJHATh IPOCTHIE

3aJIaHusl.
HE 3aYTEHO 2 He ycBoeHO u HE pacKpbITO OCHOBHOE
(HEYIOBJIETBOPUTEINIHHO) | COAEPIKaHUE y4eOHOTO Marepuana;

3HAUWTEJIbHAS WM  OCHOBHAas  4YacTh
OpOrpaMMHOTO  MaTepuajia B  Mpeaenax
MOCTaBJICHHBIX BOIPOCOB HE OCBOCHA W HE
MOHATA; cJ1abo cHOPMUPOBAHBI 3HAHUS IS
YCHENTHOTO  TPUMEHEHHS K  PEIICHHIO
KOHKPETHBIX BOIIPOCOB M 33/1a4 M0 00pasiry.

9. Onucanne MaTepHAJIbLHO-TEXHMYECKOro 00ecredeHus
YueOHUKY B MeUaTHON U 3JIEKTPOHHOH (hopme:
1. Mep3nsak A.l'., Homuposckuii [[.A., [Tomonckuit B.b., SAxup M.C. «Marematuka:
anreOpa M HavyajJla MaTEMaTHMYECKOrO aHaiu3a, reomerpus. Ausredpa W Haudana
MaTeMatnyeckoro aHanusza. 10 kmacc. ba3oBblii ypoBeHb». YUEOHUK IS ydalluxcs
00111e00pa30BaTEIBHBIX OPraHU3aIINA;
2. Mep3nsik A.I'., HomupoBckuii J[.A., ITononckuit B.b., Sxup M.C. «MaremaTuka:
anreOpa W Havajga MaTEMaTUYECKOTO aHaiu3a, reoMmeTpus. Ainrebpa W Hayama
MaTeMaTthdeckoro aHamm3a. 11 kmacc. ba3oBwlii ypoBeHb». YUEOHUK IS yYalIUXCs
00111e00pa30BaTEeIbHBIX OPraHU3aIIHA;
3. Mep3msak A.I'., Homuporckuit J[.A., ITononckuit B.b., SAxup M.C. «MaremaTuka:
anreOpa M Havajla MaTeMaTUYeCKOTo aHanuza, reomerpus. ['eomerpus. 10 kiacc.
ba3oBbIil ypoBeHBbY». YUEOHUK 7151 ydamuxcst 001eo0pa3oBaTeIbHbIX OpraHu3aluii;




4. Mep3nsak A.I'., Homuposckuii [I.A., [Tononckuii B.b., Sxup M.C. «MaremaTuka:
anreOpa W Hayajga MaTeMaTHYECKOTro aHanau3a, reomerpus. I'eomerpus. 11 kiacc.
ba3oBbIil ypoBeHBY. YUeOHUK TSI yUaIIUXCs 00111e00pa30oBaTeIbHBIX OPTaHU3AIUH.
Mertoauueckue nocoous:

1. byuko E.B., Mep3nsak A.I'., Homuposckuii [I.A., Ilonounckuii B.b. SAxup M.C.
«MaremaTtuka: anredpa ¥ Hadajla MaTeMaTHYeCKOIO aHaiu3a, reoMeTpus. Anredpa u
Hayajla maremathdeckoro aHamusa. 10 wxiacc. ba3oBeiil ypoBeHb». Meroauueckoe
II0COOHE;

2. byuko E.B., Mep3nak A.I'., Homuposckuii J[.A., Tlonounckuii B.b. Axup M.C.
«Maremaruka: anredpa ¥ Havyalla MaTEMaTUYECKOrO aHalIu3a, reoMeTpus. Anredpa u
Hayajga MareMmaTudeckoro ananu3a. 11 kmacc. ba3oBelid ypoBeHb». Mertoauueckoe
II0COOHE;

3. byuxko E.B., Mep3msak A.I'., Homuposckuii JI.A., Ilonmonckuit B.b., SAxup M.C.
«Maremaruka: anredpa v Hadajla MaTeMaTUYECKOr0 aHaau3a, reomerpus. ['eomeTpusi.
10 kmacc. ba3oBblil ypOBEHbY.

HNudopmanus 00 ncnoib3yeMbIX TEXHOJOTHAX U MeTOAAX 00y4eHU .

OcHoBHas (hopma opraHu3zaliiv 00pa3oBaTeILHOTO Mpoliecca — KJIACCHO-ypOUYHast
cucrema.

[IpenycmaTpuBaeTcsi IpUMEHEHHUE CIEAYIONINX TEXHOJOTUM 00ydYeHUS:

- TpaIULIMOHHAS KJIACCHO-YPOYHast

- UTPOBBIE TEXHOJIOTUHU

- BJIEMEHTHI MPOOJIEMHOTO 00YyUECHUS

- TEXHOJIOTHH YPOBHEBOU nuddepeHImanuu

- 3JI0pOBBhECOEpETraroIe TEXHOIOTUN

- UKT

@opmbl  OpraHu3aluM  y4eOHOW /IeATEJbHOCTH HAa  ypoke: GpOHTaIbHAS,
WHJMBUAYaJIbHAs, TPYNIIOBas, a TAaKXKE CaAMOCTOsITeIbHAs paboTa, UCCIIEI0OBATEIIbCKAS
paboTa, mpakTuyeckas padora.

Buabl 1 ¢popMBbI IPOMEKYTOYHOTO U HTOTOBOI0 KOHTPOJIS: IEPEBOAHAS
aTTeCTalusl, MPOMEKYTOUHBIN, MPETyTPEAUTENbHBIN KOHTPOJIb; KOHTPOJIbHBIE Pa0OTHI,
TECThI, CAMOCTOSITENIbHBIE PA0OTHI Ha ypoke Ha 15-20 MuH.



