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PABOYAS [IPOTPAMMA 10 VYEBHOMY ITPEJIMETY «MATEMATHKA»
(BA30BBII1 YVPOBEHD).

HOACHUTEJBHASA 3AIINCKA

[IporpammMa 10 MaTremMaTHMKe Ha YpOBHE CpEAHEro oOuero oOpa3oBaHUs
paszpaborana Ha ocHoBe PI'OC COO ¢ y4€éToM COBpEMEHHBIX MUPOBBIX TPeOOBaHUH,
NPENbABISIEMBIX K MaTEeMaTHYECKOMY OOpa30BaHUIO, W TPAIUIUN POCCUHCKOTO
oOpazoBanus. Peanuzaiusi mporpamMmbl 10 MaTeMaTHKe OOECIEeYMBAET OBJIAJICHUE
KJIFOUEBBIMUA  KOMIIETCHIIMSIMU, COCTABJISIIONIMMU OCHOBY [UIsl CaMOpa3BUTUS U
HEMPEPbIBHOTO 00pa30BaHMsl, LETOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U
M03HABATEJILHOTO PAa3BUTHS JIMYHOCTH O0YYAIOITUXCSI.

B nporpamme 1o maremMaThke YYTEHbl HAEH W ToJoxeHus KoHuenuun
pa3BUTHUS MaremaTudeckoro oOpazoBanus B Poccuiickoit ®Depeparuu. B
COOTBETCTBUM C Ha3BaHWEM KOHIICIIIUHM, MAaTEMaTUYeCKoe OoOpa30BaHUE OJIKHO, B
YaCTHOCTH, MPEIOCTABIATh KaXJIOMYy OOYydYaroleMycs BO3MOXKHOCTb JOCTHXKECHUS
YPOBHS MaTEMaTUYECKUX 3HAHUM, HEOOXOJUMOTO JUIsl JallbHEWIeH YCHEeNIHON
KU3HU B oOmiecTBe. FIMEHHO Ha pellieHue STOHM 3a/Jaud HallelieHa MporpaMma Io
MaTeMaTuke 0a30BOr0 YpOBHSI.

B snoxy mudposoii Tpanchopmanuu Bcex chep 4eIOBEUECKOU JEATEIIbHOCTH
HEBO3MOXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0€3 0a30Boii
MaTEMaTUYECKOM TOJIFOTOBKU. Y>Ke€ B IIKOJIE MAaTeMaThKa CIYKUT OIMOPHBIM
PEIMETOM JIJIsl U3YUCHUS] CMEKHBIX TUCIUILIINH, a B dKU3HH MOCIIE IIKOJIbI PealbHOU
HEOOXOMMOCTBIO  CTAaHOBUTCS ~ HENpPEephIBHOE  OOpa3oBaHHWE, 4YTO  Tpedyer
MOJIHOIIEHHOW 0a30BO¥  001Ie00pa30oBaTEIbHOM MOATOTOBKHM, B TOM 4YHCJIE U
MaTeMaTU4YeCcKoH. ITO OOyCJIOBIEHO TEM, YTO B HAIIM JHU PacTET YHUCIO
CHEIUATBbHOCTEH, CBSI3aHHBIX C HEMOCPECTBEHHBIM IPUMEHEHUEM MATEMATUKH: U B
chepe PKOHOMUKH, WU B OW3HECEe, M B TEXHOJOTMYCCKHX OOJIaCTAX, M JaXe B
rymaHuTapHbeix cdepax. Takum oOpazom, Kpyr oOydaromuxcsi, sl KOTOPBIX
MaTeMaTuKa CTAHOBUTCS 3HAYMMBIM MPEIMETOM, CYIIIECTBEHHO PaCIIUPSICTCS.

[TpakTrdeckas MoJIE3HOCTh MaTeMAaTUKU OOYCJIOBJIEHA TEM, YTO €€ MPeIMETOM
SBISAIOTCS (PyHIAAMEHTAJIbHBIC CTPYKTYPhI HAIlIEr0 MHUpa: MPOCTPAHCTBEHHBIE (POPMBI
Y KOJIMYECTBEHHBIC OTHOIIICHHUS OT MPOCTEHIIINX, YCBAUBAEMbBIX B HETIOCPEICTBEHHOM
OTBITE, JIO JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JUIS PAa3BUTHS HAYYHBIX M
TEXHOJIOTUYECKUX HICH. be3 KOHKPETHBIX MaTeMaTHYECKHX 3HAHUW 3aTPyIHEHO
MMOHMMAaHUE MPUHLUIIOB YCTPOWCTBA W HCIIOJIb30BaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE M UWHTEPIpETallds pa3HOOOpa3HOM COIMaIbHON, 3IKOHOMUYECKOM,
NOJIMTUYECKOM uHpoOpMali, ManodpQGeKTUBHA TMOBCEAHEBHAS MPAKTUYECKas
NEeATeNIbHOCTh. KaXJIoMy 4YeJoBEeKY B CBOEH KHU3HU TMPUXOJUTCS BBINOJHATH
JIOCTATOYHO CJIOKHBIE PACUEThl U COCTABIISATH HECIOXKHBIE aJITOPUTMBI, HAXOJIHUTh
HY)XHbIE (OPMYJIBI U TIPUMEHSITh UX, BJIAJACTh MPAKTUYECKUMH MpPUEMaAMU



T€OMETPUYECKUX U3MEPECHU U MOCTPOCHUM, YUTATh WH(HOPMAIIIIO, TTPEICTABICHHYIO
B BUIY TaOJWIl, AUarpaMM U rpaduKoOB, XUTh B YCJIOBHUSX HEONPEIENEHHOCTH U
MOHUMAaTh BEPOSITHOCTHBIN XapakTep CIy4ailHbIX COOBITHH.

OpHoBpeMEHHO ¢ pacmmpeHueM cdep TPUMEHEHUS MaTeMaTUKd B
COBPEMEHHOM 00IIecTBe BCE 0O0Jiee BaKHBIM CTAHOBHUTCSI MAaT€MAaTHYECKUM CTHIIb
MBIIJICHHS], TPOSIBISIIOIINICA B ONpeAeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce
M3YYCHHUsST MAaTeMaTUKU B apceHall MPUEMOB U METOJOB MBIIUICHUS 4YEJIOBEKa
€CTECTBEHHBIM O0Opa30oM BKJIIOYAIOTCS MHIYKIUS U JACAyKIus, 000OIIeHHe u
KOHKpETH3allusi, aHajdu3 U CHHTe3, KilaccupuKaluusa W  CHCTeMAaTH3allus,
abcTtparupoBanue U aHanorus. OObEKThl MaTEMATUYECKUX YMO3AKIIOUEHUH, TIpaBUIIa
UX KOHCTPYHUPOBAaHHS  PACKPBIBAIOT MEXAaHM3M  JIOTUYECKUX  IMOCTPOCHHIA,
CIOCOOCTBYIOT BBIPAOOTKE YMEHHUs (POpPMyIHpOBaTh, OOOCHOBBIBATh M JIOKA3HIBATH
CYXKIEHMs, TE€M CaMbIM Ppa3BUBAIOT JIOTUYECKOE MBbIIUIEHUE. MareMartuke
OPUHAUICKUT BeAyllas poyib B (POPMHPOBAHUM ANTOPUTMUYECKON KOMIIOHEHTHI
MBILIUIEHUST W BOCHMTAHUM YMEHMHM JEHCTBOBATh IO 3aJaHHBIM AITOPUTMAaM,
COBEpIICHCTBOBATh W3BECTHBbIE M KOHCTPYHMPOBAaTh HOBblE. B mpouecce pemieHus
3a/a4 - OCHOBHOM y4eOHOH NeATeTbHOCTH Ha YPOKax MAaTeMaTHUKH - Pa3BUBAIOTCS
TBOpYECKasl U MPUKIATHAS CTOPOHBI MBIIIJICHHS.

OOyuenue MaTeMaTuke Aa€T BO3MOXKHOCTh Pa3BUBATh y 00yUYaIOIIMXCA TOYHYIO,
palMoHANbHYI0 U UHPOPMATUBHYIO pedb, YMEHHE OTOMPATh HauOoJee MOAXOISIINE
SA3BIKOBBIC, CUMBOJIMUECKHUE, Tpauueckue CpeAcTBa JJIsl BBHIPAKEHHS CYXICHUU U
HAIJISIAHOTO UX MPE/ICTABICHUS.

HeoOxoaumMbIM KOMIIOHEHTOM OOIIIeH KyJbTYypbl B COBPEMEHHOM TOJKOBAHHH
SBISICTCS  OOIIlee  3HAKOMCTBO C  METOJaMH TIO3HAHWUS JIEHCTBUTEIHLHOCTH,
MPEACTABIICHHE O TMpEaMETe W METOAE MaTEeMaTHKH, €Tr0 OTJIWYUS OT METOJ/OB
€CTECTBEHHBIX M TYMaHUTAPHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHUS MaTeMaTHKH
JUTSI pElIeHUs] HAYYHBIX W MPUKIAIHBIX 3a1ad. TakuMm o0pa3oM, MaTeMaTH4eCKoe
oOpa3oBaHNe BHOCUT CBOM BKJIaJ B (GOPMHUPOBAHUE OOIIIEH KyJIbTYphI YeJIOBEKA.

N3ydyeHne MaTeMaTHKU CHOCOOCTBYET 3CTETUUYECKOMY BOCIMTAHHUIO YEJIOBEKa,
ITIOHMMAHUIO KPAacoTbl M HM3SIIIECTBA MATEMATHYECKUX PACCYKICHHM, BOCHPUITHIO
reOMETPUYECKUX (POPM, YCBOECHUIO UJIEN CUMMETPHUH.

[TpuopurerneiMu nensiMu 00ydeHust Marematuke B 10-11 kmaccax Ha 6a30BOM
YPOBHE SIBIISIFOTCSL:

dbopMupoBaHUE IEHTPATBHBIX MAaTEeMaTUYECKUX MOHATHM (YUCIIO0, BEJIWYHHA,
reomeTpudeckas ¢urypa, rnepeMeHHasi, BEpOsITHOCTb, (DYHKIIHSI), 0OECIIeUnBAIONTUX
MPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh  MAaTEMaTHYECKOro  00pa3oBaHUS
00yyaroImmxcs;
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MO/BEICHNE OOYyYaIOIMMXCS Ha JOCTYITHOM JJII HHUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaT€MAaTUKH M OKPY’KaIOIIEr0o MHpa, MOHMMAaHME MAaTEeMaTUKH Kak
4acTH OOIIeH KyJIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEJUICKTYalIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH OO0y4arouimxcs,
MO3HABATEIbHON  AKTUBHOCTH,  WCCIEAOBATCIBCKUX  YMEHUH, KPUTUYHOCTH
MBIIIUICHUS], UHTEpeca K H3YYCHUI0 MATEeMAaTHKU;

dbopmupoBaHre (QPYHKIIMOHAIIBHOW MAaTeMaTUYeCKOW TIPaMOTHOCTU: YMEHUs
pacno3HaBaTh MAaTEMATUUYECKHE ACTIEKThI B PEATbHBIX KM3HEHHBIX CUTYalUsIX U MPH
U3YYEHUU JIPYTUX  Y4YEOHBIX MPEIMETOB, MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (QOopMyIHpOBaTh WX Ha A3BIKE MaTEMaTUKU U CO3]aBaTh
MaTEMaTUYECKUE MOJIEIH, MPUMEHITh OCBOCHHBIM MaTeMaTHUECKUI ammapar ajis
pEelIeHUs] TMPaKTUKO-OPUEHTUPOBAHHBIX 3aJlady, WHTEPIPETUPOBATh U OLEHUBATH
MOJTYYEHHbIC PE3YJIbTATHI.

OCHOBHBIMM JUHUAMM cozaep:kaHuss marematuku B 10-11 kimaccax sBisAroTcs:
«Yucna u BeIYUCIIEHUNY, «Anredpay («AnreOpanueckue BhIpaKEHUS», «Y paBHEHUS
U  HepaBeHCTBa»), «Hawama  marematumueckoro  aHammza», «l'eomeTpus»
(«['eomerpuueckue ¢urypel U UX CBOWCTBa», «l3MepeHHe TreoMeTpUYEeCKUX
BeIMUUH»), «BepodarHocTh W cratucTukay. JlaHHbIE JIMHUKM ~ Pa3BUBAIOTCS
napajulebHO, KaxJas B COOTBETCTBUM C COOCTBEHHOW JIOTMKOM, OJHAKO HeE
HE3aBUCUMO OJHA OT JPYroil, a B TECHOM KOHTAaKTe W B3aumojercteuu. Kpome
3TOro, WX OOBEAMHSET JIOTUYECKAsl COCTABJAIOMIAsA, TPAJULHUOHHO MPUCYIIAs
MaTe€MaTUKE W IMPOHU3BIBAIOIIAS BCE MATEMATHYECKHE KYpChl M COAEpKaTeIbHBIC
nuaun. CdopmynupoBanHoe B ®I'OC COO tpebOoBaHME «BIaJCHUE METOJAMHU
J0KA3aTeNbCTB,  alTOPUTMaMU  pEelIeHus  3a1ady, yMeHue (GOpMyIMpOBATH
ONpeaeieHusl, aKCUOMbl U TEOPEMBI, MPUMEHATh HMX, MPOBOJAUTH J0KA3aTEIbHBIC
pacCyXJIeHHUs B XOJ€ pEeUIeHUsl 3aJay» OTHOCUTCS KO BCEM Y4eOHbIM Kypcam, a
(dopMHpOBaHKE JIOTHUECKMX YMEHHUI pachpenessieTcsl Mo BCeM rojaM oOy4eHHs Ha
YPOBHE CPeJHETO 00111ero 00pa3oBaHus.

B cootBerctBun ¢ ®PI'OC COO MaremaTuka SBISETCS 00s13aTENbHBIM
MpeAMETOM Ha JaHHOM YypoBHE oOpa3oBaHud. llporpammoili mo wmaTemaTuke
MpeaycMaTpuBaeTCa M3yyeHue yuyeOHoro mpeaMera «MaremaThka» B paMKax TPEX
y4eOHBIX KypCOB: «Airedpa ¥ Hauyajga MaTeMaTHYECKOTO aHanu3a», «['eoMmerpus»,
«BeposarHocte u  cratuctukay.  dopmupoBaHHe ~ JOTMYECKUX  YMEHHUU
OCYULIECTBJISIETCS HA MPOTSKEHUU BCEX JIET OOYYEHHsS] HA YPOBHE CPEIHEr0o OOILEro
o0pa3oBaHUsl, a 3JEMEHTHI JIOTUKM BKIIIOYAIOTCS B COJAEpKaHHWE BCEX Ha3BaHHBIX
BBIILIE YYEOHBIX KYPCOB.

OO6miee 4KMCIO YacoB, PEKOMEHJOBAHHBIX JUIsI M3ydeHUs1 maremaTtuku - 340
gacoB: B 10 kmacce - 170 gacoB (5 wacoB B Henento), B 11 kmacce - 170 gacoB (5
4acoB B HEJIEIIIO).



®OPMBbI YYETA PABOYEH ITIPOT'PAMMbBI BOCITUTAHUS

BocnurarensHbI TOTeHIMAN TpeaMeTa « MateMaTukay peain3yeTcs 4epes:

- MPUBJICYCHUE BHUMAHUS OOYyYarONUXCs K MEHHOCTHOMY acTeKTy U3y4aeMbIX
Ha ypOKax SIBJIEHWI, OpraHU3alni0 UX pabOThl C MOJTYyYaeMOl Ha YpPOKE COLUAIBHO
3HAUUMOM uWHOpMaIMell — MHUIMUPOBAHUE €€ OOCYXKICHUS, BBICKA3bIBAHMS
oOyJarouMMHUCsT CBOETO0 MHEHMSI 1O €€ TOBOJY, BBIpAaOOTKH CBOEro K
HEHW OTHOIICHMS;

- IEMOHCTPAILIMIO O0YyYaloIIUMCSl TPUMEPOB OTBETCTBEHHOT'O, TPAXKJAHCKOIO
MOBEACHUS, TMPOSBIICHUS YEJIOBEKOIIOOMS U J0OpPOCEpAEYHOCTH, dYepe3 Moa00p
COOTBETCTBYIOIIMX TEKCTOB JUIA YTEHHS, 3aJad I peuieHusi, MpoOJIeMHBIX
CUTYaIMH 17151 00CYKIECHUS B KJIACCE;

- MPUMEHEHNE Ha YPOKax HWHTEPAKTUBHBIX (OpM palbOThl C OOyYarOIIUMHUCS:
MHTEIJIEKTYJIbHBIX Urp, CTUMYJIUPYIOIIUX MTO3HABATEIIbHYIO MOTHBALIMIO
oOyyaroumxcsi; AUJAAKTUYECKOTO Tearpa, IJI€ TMOJYYEHHbIE HA YpPOKE 3HaHMS
OOBITPBIBAIOTCS B TEATPAJIbHBIX IMOCTAHOBKAX; JUCKYCCHUW, KOTOpbIE JaroT
oOy4JaroumMcsi BO3SMOKHOCTb ~ MPUOOPECTH  OMBIT  BEACHHUS  KOHCTPYKTHUBHOIO
JManora; rpynrnoBod pabdoThl WM paldOThl B Mapax, KOTOPbIE y4aT OOyHarOIIMXCA
KOMaHJTHOM paboTe U B3aUMOJCUCTBUIO C APYTUMHU O0yUaIOIIUMHUCS;

- ”HUUMPOBAHUE U TOJJAEPKKY  HCCIEIOBATEIIbCKOM  JESATEIbHOCTU
oOydJarommxcsi B paMKax peaju3alud WMH UHAUBUAYAIbHBIX W TPYIIOBBIX
UCCIIEZIOBATEIbCKUX MPOEKTOB, YTO JAaCT OOy4YaroIIUMCS BO3MOKHOCTH PUOOPECTH
HaBBIK  CAMOCTOSITEJIBHOTO  PEIIEHUS  TEOPETHYECKOM  MpoOJieMbl,  HaBBIK
reHepupoBaHus U 0QOPMIICHUSI COOCTBEHHBIX WJIEH, HABBIK YBaXXUTEIHHOTO
OTHOIIEHUSI K YYXXUM HAesIM, 0DOPMIICHHBIM B paboTax JIPYrux HCCIeqoBaTENeH,
HaBBIK MYOJUYHOTO BBICTYIUICHHMS TE€pell ayJIuTOpued, apryMeHTUPOBAHUS U
OTCTaUBAHUS CBOEH TOYKU 3PEHHUS.

VYcTaHOBIEHUE YBaXUTEIBHBIX, JIOBEPUTEIBbHBIX, HE(HOPMaIbHBIX OTHOIICHUM
MEXy YUUTEJIEM U YYCHUKaMH, CO3JaHle Ha YPOKaX 3MOLMOHAIBHO-

KOM(OPTHOI Cpefibl.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
MO MATEMATUKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

N3ydyenne wmaTeMaTUKd Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMUs
HaIpaBJICHO HA JOCTHKCHUE OOYYArONTUMUCS JUYHOCTHBIX, METANpEIMETHBIX H
MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIFTATOB OCBOCHUS YUEOHOTO TpeIMETa.

JIMYHOCTHBIE PE3VYJIBTATHI

B pe3ynbTaTe n3yueHus MaTeMaTHKU Ha YPOBHE CpEIHETo 00111ero o0pa3oBaHus
y oOyyaroierocst 0yayT copMHUpOBaHbI CIAEAYIONTNE TUIYHOCTHBIC PE3yJIbTAThI:



IrPakIaHCKOT'O BOCHUTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAKJAHCKON TMO3UIIMK OOYYAIOMIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOro OOIIEeCTBa, MPEICTaBIEHUE O MaTEeMAaTHUYECKHUX
OCHOBaX (YHKUMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SBJICHHH, TpoLEexyp
IpaKJaHCKOTO 0011ecTBa (BHIOOPHI, ONMPOCHI U IPYTOe), YMEHUE B3aUMOJICHCTBOBATh
C COLIMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIUSMU U HA3HAUCHUEM;

NaTPUOTUYECKOTO BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCHICKON TPaXTaHCKON HACHTHYHOCTH, YBOXKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCUICKOW MaTeMaTHUKH, IEHHOCTHOE OTHOILIECHHE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB M POCCUHMCKOM MATEMAaTUYECKOMW IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JIOCTHXKEHUN B JPYTrUX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMHUKU;

JTyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

OCO3HaHUE JyXOBHBIX LIEHHOCTEH POCCHIICKOrO Hapoaa, c(pOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO MOBEJCHHUS, CBA3AHHOIO C IMPAKTUYECKUM
INPUMEHEHUEM JIOCTMKEHHUN HAyKH U JIEATEIIbHOCTHIO YUYEHOIO0, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

ACTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIOUas OCTETHKY MAaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajJlay, PEIICHUM, pacCy ACHUN, BOCIPUUMYHBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3InYHbIX BUJOB UCKYCCTBA;

(pM3HUECKOr0 BOCIIUTAHMSL:

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSATh MaTEMAaTUUYECKHE 3HAHUS B MHTEpecax
30pOBOTO M 0O€30MacHOro 00pas3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOE TMUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHATUA M OTHAbIXA,
peryisipHas (Qusnueckas aKTUBHOCTH), (PU3MYECKOE COBEPIICHCTBOBAHHUE TMpPHU
3aHSTUSX CIIOPTUBHO-03/I0POBUTEILHOMN AESTETbHOCTHIO;

TPYIOBOTO BOCITUTAHUSL:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTU TPYAOIIO0MS, MHTEPEC K Pa3IMYHBIM
chepam npodeccuoHanbHON ACATEILHOCTH, CBSI3aHHBIM C MAaTEMAaTHKOM;

AKOJIOTMYECKOTO BOCITUTAHUSA:

c(OPMHUPOBAHHOCTh  DKOJIOTMYECKOW  KYJbTYpbl, TOHHMAaHHWE  BIUSHUS
COI[MAJIbHOPKOHOMHUYECKUX IPOILIECCOB HA COCTOSIHUE MPUPOJAHOM M COLMAIBHOM
Cpenbl, OCO3HAHUE TJI00AIHLHOTO XapaKTepa HKOJOTUUECKUX TTPOOIeM, OpUEeHTAIMS Ha
MIPUMEHEHUE MaTEMAaTUUECKUX 3HAHUM ISl pellieHUs 3a7a4 B 00JIaCTH OKPYKaOIIeH
cpenbl, IJIAHUPOBAHHE TOCTYNKOB M OLEHKHM WX BO3MOXHBIX MOCIEACTBUM Jis
OKPY’KarOUIEU CPEBI;

IIEHHOCTU HAYy4YHOTO MTO3HAHUS:

c(hOpPMHUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKHU, TOHUMAHUE MATEeMaTHYECKOM
HayKd Kak c(epbl YeTOBEUYECKON NEeATebHOCTH, ITAlOB €€ Pa3BUTHUS U 3HAYMMOCTU



JUTSL Pa3BUTHs NMBWIM3AIMHN, OBJIAJCHHUE S3HIKOM MATEMAaTUKH W MaTeMaTHYECKOU
KyJIbTYPOI KaK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISATH MPOEKTHYIO U
UCCIIEI0BATENBCKYIO IEATEIbHOCTh MHANBUIAYAJIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3VJIbTATbI

B pesynpTaTe OCBOEGHMsS MpOrpaMMbl MO MaTeMaTHKE Ha YpOBHE OCHOBHOTO
obmiero o6pa3oBaHus y oOydaromierocst OyayT choOpMUPOBaHBI METalpeIMETHBIC
pe3yIbTaThl, XapaKTEPU3YIOIIUECS OBJIA/ICHUEM YHUBEPCATbHBIMU MO3HABATEIBLHBIMU
JEHCTBUSIMH, YHUBEPCATHHBIMU KOMMYHUKATHBHBIMH TEHCTBUSIMU u
YHUBEPCATBHBIMH PETYJISATUBHBIMU JICHCTBUSMHU.

[To3HaBaTebHBIC YHUBEPCAIbHBIE YUeOHBIC IEHCTBUS

bazoBrkie nornueckue AeUCTBUS:

BBISIBIIAT W XapaKTEPHU30BaTh CYIISCTBCHHBIC MPHU3HAKK MAaTeMaTHYCCKUX
00BEKTOB, TTOHATUH, OTHOIICHUN MEXy TOHATHIMH, (OPMYITHPOBATH OTPEICTICHUS
MOHSATUH, YCTAaHABINBATh CYIIECTBCHHBIN MPU3HAK KiacCU(UKAITUU, OCHOBAHMSI JIJIS
000011IeHNs U CPAaBHEHMUSI, KPUTEPUU TTPOBOJIUMOTO aHAIHN3A;

BOCIIPUHHUMATH, dbopmynpoBaTh u npeoOpa3oBLIBAThH CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, CIMHUYHbBIC, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOPEYUS B
dakTax, JAaHHBIX, HAONIOJACHUSX U YTBEPKICHUSX, MpeyiaraTh KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JIeNaTh BBIBOJBI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHIYKTUBHBIX  YMO3AKITIOYCHWH, YMO3AKIIOYCHHUH TI0O  aHAJOTHUH;IPOBOJNTH
CaMOCTOSTENIbHO J0Ka3aTeIhCTBA MAaTeMAaTHUYCCKUX YTBEP)KIACHHH (MPSMBIE U OT
MIPOTUBHOTO), BRICTPAUBATh apTYMEHTAIIUIO, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC CYXK/ICHUS U BEIBOIBL;

BbIOMpATh Crnoco0 pelieHus y4yeOHoM 3agauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB PEIICHUs, BRIOUpATh HauOoJee MOIXOASIIHNN ¢ YUETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBele uccienoBaTeabCKue 1EUCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIIbCKUA WHCTPYMEHT TIO3HAHMS,
dbopMyIMpoBaThH BOIIPOCHI, bukcupyromme MPOTUBOPEUHE, npoOliemy,
yCTaHaBJIMBATh UCKOMOE U JIaHHOE, (HOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO
MO3ULINIO, MHEHHUE;

MPOBOAUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE TI0
YCTAaHOBJICHUIO OCOOEHHOCTE MAaTeMaTH4ecKoro OObEKTa, SIBICHMS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00BEKTaMU, SBJICHUSIMU, IPOIIECCAMU;

CaMOCTOSITeNIbHO (popMysupoBaTh OO0OOIIEHHS W BBIBOJBI IO pPeE3yjbTaTaM
OpPOBEIEHHOTO  HAONIOJIEHUs,  MCCIENOBaHUS,  OLEHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKXKe BbIJIBUTATH
MIPEAMOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.



PaboTa ¢ uadpopmanmeii:

BBISIBJSITh ACPUIUTHl MHDOPMAIMU, NAaHHBIX, HEOOXOMUMBIX ISl OTBETa Ha
BOTIPOC U IS PEIICHUS 3a1a9H;

BbIOMpaTh MH(OPMAIMIO W3 MCTOYHUKOB PA3IMYHBIX THUIOB, aHAIW3HPOBATh,
CHUCTEeMAaTU3UPOBATh U MHTEPIIPETUPOBATh MHPOPMAITUIO PA3IMYHBIX BHIOB U (HOpM
TIPEICTABJICHNUS;

CTPYKTYypUpOBaTh HH(OPMAINIO, TMPEACTABIATH €€ B pa3InuHBIX (opmax,
WUTIOCTPUPOBATH TpapUIECKH;

OLICHUBATh HAAEKHOCTh MHPOPMAIIUH TI0 CAMOCTOSTEIEHO C(HOPMYITMPOBAHHBIM
KPUTEPHSIM, CHOPMYITHUPOBAHHBIM CAMOCTOSITEIIHHO.

KomMMmyHUKaTHBHBIE YHUBEPCAIBHBIC YUCOHbIC CHCTBHUS:

BOCIIPUHUMATH U (DOPMYIUPOBATh CYXKACHUS B COOTBETCTBHH C YCIOBHSIMH U
HEJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHS B YCTHBIX U
NUCHbMEHHBIX  TEKCTaX, JlaBaTh IMIOSICHEHUS 10 XOJYy peIICHUs  3a/adyw,
KOMMEHTHUPOBATh MOTyYEHHBII pe3yIbTar;

B XoAe OOCYXIEHHs 3a/aBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMOW TEMBHI,
poOJIeMbl, perraeMoi 3a1a4um, BHICKAa3bIBaTh MJI€H, HAIIEJICHHbIC HA TIOUCK PEIICHMUS,
COIOCTABJISITh CBOM CYXICHHS C CYXICHUSAMH JpPyTUX YYaCTHHKOB JHAJora,
OOHapy>KMBaTh paszINyue ¥ CXOJCTBO TIO3MLMH, B KOpPpeKTHOW (opme
(GopMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKECHUS;

MPECTaBIATh PE3yNbTAaThl PEIICHUs 3aJa4d, IKCIEPUMEHTa, HMCCIEIOBaHU,
MPOEKTa, CaMOCTOSATENBHO BBIOMpaTh (OpPMAT BBICTYIUICHHS C YYE€TOM 3a1ad
Mpe3eHTAIMA U OCOOCHHOCTEH ayAUTOPHUH.

PerynstuBHbIC yHUBEpCATbHBIC YICOHBIC TCHCTBUSI

Camoopranuzanusi:

COCTaBIISITh TUIAH, aJTOPUTM pEIICHHs 3a7add, BHIOMpATh CIOCOO pEHICHHS C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh H
KOPPEKTHPOBATH BApPUAHTHI PEICHUH ¢ yu€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAILHBIA HHTEJIIEKT:

BJIAJICTh HABBIKAMH MTO3HABATEIBHON peduieKCHU KaK OCO3HAHHS COBEPIIIAEMBIX
JOCUCTBUH M MBICIUTENBHBIX IPOILIECCOB, HMX pE3yNbTaToOB, BIAAETh CIIOCO0aMH
CaMOIPOBEPKH, CAMOKOHTPOJISI TpOIlecca M pe3ysibTaTa PeIIeHUs] MaTeMaTHYECKOU
3aJ]1a4u;

NPEIBUICTh TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTh TPU PEIICHUU 3a/lauyH,
BHOCUTH KOPPEKTHBBI B JICATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB, NaHHBIX,
HAMJICHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJIbTaTa IEJIM M YCIOBUSM, OOBSCHATH MPUYUHBI
JOCTYDKCHUSI WM HEJOCTHXKCHUS PE3yJIbTAaTOB JACSTEIBHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY .

CoBMmecTHas 1eATEIBHOCTD!



MOHUMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBHIYaTbHOU
paboThI NP pEICHUH y4eOHBIX 3a]a4, TIPUHUMATh 1IeJIb COBMECTHOM JIEATEbHOCTH,
IUTAHUPOBATh OpPraHU3aIMi0 COBMECTHOM paloThl, paclpeneisTh BUIbI padoT,
JIOTOBApUBAThCA, OOCYXKIaTh IMpOILIECC M PE3yJbTaT paldoThl, 0000IaTh MHEHUS
HECKOJIbKUX JIIOJCH;

y4acTBOBaTh B TPYyHIoOBbIX (popmax paboThl (0O0CyXKAeHHUS, OOMEH MHEHHUH,
«MO3TOBbIE HITYPMbD» U UHBIE), BHITIOJHATH CBOIO YaCTh PabOThl U KOOPAMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YI€HAMH KOMAaH]IbI, OIICHMBATh KA4€CTBO CBOETO BKJIAJA B
oOmuii  TPOAYKT MO  KpUTepwsiM,  CHOPMYJIUPOBAHHBIM  YYaCTHUKAMU
B3aMMOJECHUCTBUA.

I[MTPEIMETHBIE PE3VJIbTATHI

[IpeameTHBIC pe3yabTaThl OCBOSHHUS MPOTPAMMBI IO MaTeMaTHKe Ha 0a30BOM
YpOBHE Ha YypOBHE CpeIHero ooimero oOpa3oBaHUS MpPEICTaBICHBI IO TOAaM
oOy4eHHS B paMKaxX OTHEIbHBIX y4eOHBIX KYpPCOB B COOTBETCTBYIOIIMX pa3fenax
IPOrpPaMMBbI [0 MaTEMATHUKE.

1.1.PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «AJI'EBPA 1 HAYUAIJIA
MATEMATHUYECKOI'O AHAJIN3A»

MHNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamMmma y4eOHOro Kypca «AnredOpa u Havajia MaTeMaTHYECKOTO
aHanu3a» 0a30BOro ypoBHsS st oOyyaromuxcs 10 —11 kmaccoB pazpaborana Ha
ocHoBe DenepaabHOrO TOCYJAPCTBEHHOTO 00pPa30BATENBHOTO CTaHAApTa CPEIHEro
oOmero oOpa3oBaHus, C Y4YE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMUIA,
MPEABSBISIEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPATULUN POCCUHCKOIO
oOpazoBanus. Peanmusamms mporpamMmbl 00eCTIEUYUBACT OBJIAJCHUE KIIOYEBBIMU
KOMIETEHLIUSMH, COCTaBIISIOIIMMU OCHOBY JJIsi CaMOpa3BUTUS W HEMPEPHIBHOTO
oOpa3oBaHMsl, 1EIOCTHOCTh OOLIEKYJbTYPHOTO, JIMYHOCTHOTO M MO3HABATEIBHOTO
Pa3BUTHUS TUYHOCTH O0OYHAIOIIUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hayanma MaTeMaTHYECKOTO aHaliM3ay SBISICTCS OJHUM U3
HaunOoJiee 3HAYUMBIX B IIPOTPaAMME CTapIlei MIKOJIbI, MOCKOJIbKY, C OJJHON CTOPOHHBI,
OH oOecrieunBaeT HMHCTPYMEHTaJIbHYIO 0a3zy IJii HM3y4YeHUsI BCEX €CTECTBEHHO-
Hay4YHBIX KypCOB, a C JAPYroll CTOPOHBI, (JOPMHUPYET JIOTMUYECKOE W aOCTPaKTHOE
MBIIIJICHUE yYalluxcsi Ha YpOBHE, HEOOXOAUMOM [iJIi OCBOCHHS KYpCOB
uH(popMaTHKH, 0OIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH. B paMkax JaHHOTO Kypca
ydalirecs OBJIAJICBAIOT YHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
dbopMyIHpyeT CBOM TOCTHUKEHUSI B MaTeMaTU4ecKon opme.

Kypc anreOpsl u Havan mMaTeMaTHYECKOTO aHajan3a 3aKJIajbIBaeT OCHOBY IS
YCIENTHOTO OBJIAJICHUS 3aKOHAMHU (DU3UKH, XUMUU, OMOJIOTHH, TOHUMaHUSI OCHOBHBIX
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TEHJACHLIUNA SKOHOMHUKH M OOIIECTBEHHOW >XM3HM, IMO3BOJIIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOIb30BAThH
UX B MOBCEIHEBHOM XW3HU. B ToXe BpeMs oBiajieHue aOCTPaKTHBIMU U JIOTUYECKU
CTPOTMMHM MaTEMaTHUYECKUMHU KOHCTPYKIMSIMH pa3BUBAET YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH  yTBEPXKIEHHUSA, HCIOIb30BAThH
0000IIeHe W KOHKpPETH3allMio, aOCTparupoBaHWE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE M KpUTHUYECKOE MbIlIUIeHHe. B xone wu3ydyeHus anreOpbl U Hayal
MaTe€MaTUYECKOr0 aHajau3a B CTaplUEd IMIKOJE YyYalluecs IMOJIY4YaroT HOBBIM OMBIT
pelIeHUs] TPHUKIAJHBIX 337a4, CaMOCTOSITENIBHOIO IOCTPOCHUS MaTeMaTHYECKUX
MOJEJIEW peabHbIX CUTYaIMil 1 MHTEPIIPETALMHU MTOJYYEHHBIX PELICHUN, 3HAKOMSTCS
C MpUMEpaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U B UCKYCCTBE,
C BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnamaer 3HAYMTENbHBIM BOCHUTATEIBHBIM MOTEHLUATIOM, KOTOPBIN
peanusyercs Kak uepe3 y4eOHbIM Marepual, CIoCcOOCTBYIOMMKN (HOPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaK U uepe3 cheuuduxky ydeOHOW IesITeNbHOCTH,
TpeOyromel caMOCTOATENbHOCTH, aKKYPATHOCTH, MPOJOJIKUTEIbHOW KOHLEHTPALUU
BHHMAaHUS U OTBETCTBEHHOCTH 3a MOJYYEHHBIN PE3YJIbTAaT.

B ocHoBe meTonuku o0ydeHus airedpe U HayajgaM MaTeMaTU4YeCKOIro aHalinu3a
JICKUT NEATEIIbHOCTHBIA MPUHIUIT O0yYESHHUS.

CrpykTypa Kypca «Anrebpa W Hayalla MaTeMaTUYECKOrO aHajIu3a» BKIIIOYAET
CIEYIOIIUE COAEPKATETbHO-METOUYECKUE JIMHUU: «YHucna u  BBIYUCICHUSY,
«DyHkuun u rpapukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana maremarnyeckoro
aHanu3a», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COAEpKATETbHO-METOIUYECKHE
JUHUM W3Yy4YalOTCS HAa MPOTSHXKEHMH JABYX JeT oOy4deHHss B CTapuieil IIKoJje,
€CTECTBEHHO JOMOJHSSA APYT Apyra ¥ MOCTENEHHO HACHIIAICh HOBBIMU TEMaMH U
paznenamu. JlaHHBIN KypcC SIBISIETCS MHTETPATUBHBIM, TOCKOJIBKY OOBEIUHSET B ceOe
coJiepKaHUE HECKOJIbKMX MAaTeMaTUYeCKHX IMCLMIUIMH: anredpa, TPUrOHOMETPUs,
MaTeMaTU4YeCKUl aHaliu3, Teopus MHOxecTB W Jp. Ilo Mepe Toro kak ywamuecs
OBJIaJICBAIOT BC€ OoJee IMUPOKMM MATEMAaTUYECKUM  alapaTtoM, Y HHUX
HOCNeI0BaTeNbHO  (POPMHUPYETCSI W COBEPILIEHCTBYETCS  YMEHHE  CTPOUTH
MaTeMaTUYECKYI0 MOJIENb PEAIbHOW CHUTyallH, IPUMEHSATh 3HAHUS, MOJyYCHHBIE B
Kypce «Anrebpa © Hauajga MaTEMaTHYECKOTO aHalu3a», Ui  pelleHUus
CaMOCTOSATENbHO  CHOPMYJTUPOBAHHOW  MaTeMaTHUYeCKOW  3aJadd, a  3areM
MHTEPIPETUPOBATH NOJYUCHHBIN PE3YIbTAT.

ConepxxarenpHo-MeToauYecKass JUHUS «Yucna M BBIYMCIECHHS 3aBEpIIACT
(opMHpOBaHHE HABBIKOB MCIIOJIB30BAHUS JIEUCTBUTENIBHBIX YHCEN, KOTOpPOE ObLIO
HAyaTO B OCHOBHOW mKkoje. B crapmieil mikoje oco0oe BHUMAHHUE YIEsSeTCS
(GOpPMUPOBAHUIO TMPOYHBIX BBIYMUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIMX B ceOs
UCIIOJIb30BAHUE PA3IUYHBIX (OpM 3amucu ACHCTBUTEIBHOTO YHCIA, YMEHHE
pAallMOHAJIBHO BBIMOJHATh JIEWCTBUS C HUMH, [€JaTh MPUKUAKY, OICHUBATh
pesynbTaT. OOydJarompecss TMOAy4YaloT HAaBBIKM MPUOMMKEHHBIX  BBIUYMCIICHUM,
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BBITIOJIHCHMSI JIEHCTBUI C YWCIAMHU, 3alMMCaHHBIMU B CTaHIApTHOW (dopme,
UCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OIIEHUBAHUS YUCIOBBIX BBIPAKCHHUIA.

JIuHnsg «YpaBHEHUST W HEPABEHCTBA» PEAIU3YETCs Ha MNPOTSIKEHUH BCETO
oOydyeHHsT B cCTapuiedl 1IKOJe, TMOCKOJbKY B KaXJIOM paszfiene porpaMMbl
NPEeIyCMOTPEHO PpEIIEHHE COOTBETCTBYIOMIMX 3amad. OOywaromuecs OBJaJeBalOT
Pa3IMYHBIMA  METOJAMU PEMICHUS UENbIX, PALUOHAIBHBIX, HPPALHOHAIbHBIX,
MOKAa3aTeNIbHbIX, TOTapU(PMUUECKIX U TPUTOHOMETPUUECKUX YPaBHEHUN, HEPABEHCTB
u ux cucreM. [lomydyeHHble yMEHHSI UCHOIB3YIOTCS MPHU UCCIETOBAaHUN (DYHKUIUN C
IIOMOUIBI0 TIPOU3BOJHOM, PEIICHUM MPUKIANHBIX 3a4a4 M 3a1a4 HAa HAXOXKJICHHE
HauOOJBIINX W HAUMEHbINIUX 3HaYeHW (yHKIuU. JlaHHas coaepskaTenbHas JMHUSA
BKJIIOYAET B ce0s Takke (OPMUPOBAHNE YMEHHUM BBIMIOJIHATH PacuéThl Mo hopmynam,
npeoOpa30BaHus LIEJIbIX, PAIMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPHUECKUX
BBIPXKEHUH, a TaK)Ke BBIPAKEHUH, COEepKaluX CTeneHu U norapudmel. bnarogaps
M3YUYEHUIO alreOpanyeckoro marepuaiga MPOUCXOJMUT JajbHEHIIee pa3BUTHE
QITOPUTMUYECKOIO0 M aOCTPAaKTHOTO MBIIUIEHUS ydalluxcs, (GOpMUPYIOTCS HAaBBIKU
JNEAYKTUBHBIX PacCyKJeHUM, pabOThl ¢ CUMBOJIbHBIMU (hOpMamu, Mpe/ICTaBICHUS
3aKOHOMEPHOCTEM W 3aBUCUMOCTEH B BHUJE pPaBEHCTB M HEpaBEHCTB. Ajredpa
npennaraet A(PQPEeKTUBHBIE WHCTPYMEHTHI I  PEIICHHsS] TMPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HarJBIIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKHU.

ConepxarenpHo-MeToaudeckass JuHUS «DyHKIMM ©U  rpapukw»  TECHO
IIEpEIUIETAeTCs ¢ IPYTUMU JIMHUAMU Kypca, ITOCKOJBbKY B KaKOM-TO CMBICIIE 3aaET
ITOCJIEA0BATEIPHOCTh M3YUYEHHsSI MaTepuana. M3ydeHne cTeneHHOHM, NMOKa3aTelbHOM,
Jorapu(pMUUECKO W TPUTOHOMETPUYECKHX (YHKIMM, WX CBOMCTB M TpaduKOB,
UCIIOJIb30BaHUE (PYHKUMU NOJIs pelieHusl 3a7ad U3 APYruX Y4eOHBIX NMPEIMETOB U
pearbHOM W3HM TECHO CBS3aHO KakK C MAaTeMaTH4YECKHMM AaHAIU30M, TakKk U C
pelieHrueM ypaBHEHU U HepaBeHCTB. [lpu 3ToM OoJblioe BHUMaHUE YAENSIETCS
(GbOpMHUPOBAHUIO YMEHUS BBIpaXaTh (POPMYyJIaMH 3aBUCUMOCTH MEXKIY Pa3THUYHBIMU
BEJTMYMHAMH, UCCIIEIOBATh MOMyUYeHHbIE (QYHKIIUU, CTPOUTh UX rpaduku. Matepuan
OTOM COAEPKATEIIbHOW JIMHUM HAlEJIeH Ha pa3sBUTHE YMEHUW U HaBBIKOB,
MO3BOJISIOIIMX BBIPAXATh 3aBUCUMOCTH MEXAy BEJIMUYMHAMHU B Pa3inyuHON (opme:
aHAJIMTUYECKOM, TpauuecKoi U clIoBeCHOM. ETo m3ydeHne crnocoOCTBYET pa3BUTHIO
AITOPUTMHYECKOTO MBIIIJICHUSI, CIIOCOOHOCTH K OOOOIICHUI0O U KOHKPETH3allUU,
WCTIOJIb30BAaHUIO aHAJIOTHM.

ConepxarenpHasg JmHHS «Hagyana maTreMaTndeckoro aHalin3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTh KPYTI KaK MaTeMaTU4YeCKHX, TaK W MPUKIAJAHBIX 3a7ady,
JOCTYIHBIX OOYYarOIIMMCS, Y KOTOPBIX MOSBIISETCS BO3MOXKHOCTh MCCIIEOBATh U
CTpOUTh TpaduKku PYHKIUH, ONPEACTATh UX HauOOJIbIINE U HAUMEHbIIINE 3HAYCHUS,
BBIUMCIIATH IJIOMAaM (Guryp u oOBEMBI TeN, HaXOAUTh CKOPOCTH M YCKOpPEHUs
npoueccoB. JlaHHas conep)KaTellbHAasl JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH
IIOCTPOEHUSI MAaTEMaTUYECKUX MOJENEHd peabHbIX CUTyalluil, HaXO0XICHHUS
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HaWJIydIlIer0 PEIICHUS B MPHUKIATHBIX, B TOM YHCIE COIMHAIBHO-IKOHOMUYECKUX,
3alayaXx. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHMYECKOr0 aHaliu3a CIOCOOCTBYET
Pa3BUTHIO a0OCTPAKTHOTO, (OPMAIBHO-JIOTHYECKOTO W KpPEATUBHOTO MBIIUICHUS,
(GbopMHpPOBaHHIO YMEHHUI pacro3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMaTHKU B HayKe,
TeXHUKEe W HuckyccTBe. OOydaroniuecss y3HAIOT O BBIJAIONIUXCS pe3yJibTarax,
MOJIyYEHHBIX B XOJI€ pa3BUTUS MAaTEMAaTUKHU KaK HAyKH, U UX aBTOpaXx.

ConepxarenpHO-MeTOqUYeCKass TuHUA «MHOXecTBa M JIOTMKa» B OCHOBHOM
MOCBAIIEHA  JJIEMEHTaM  TEOPUU  MHOXKECTB.  T€OpETHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS] TIPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTEMAaTHKU W TPEIararoT
HanboJiee YHUBEPCATBHBIN S3BIK, OOBESTUHSIONMNNA BCE pa3lieibl MAaTEMaTUKH U €€
MPWIOKEHUN, OHU CBS3BIBAIOT pPa3HBIE MAaTEMATHYECKHE UCIUTUIMHBI B €IUHOC
nenoe. [loaTromMy BaXHO AaTh BO3MOXKHOCTH IIKOJBHUKY ITOHUMAaTh TEOPETHKO-
MHOKECTBEHHBIN SI3bIK COBPEMCHHOW MAaTeMaTHKH U HWCIOJIb30BaTh €ro JJIs
BBIPKCHHS CBOMX MBICIICH.

B xypce «Anrebpa u Hayana MaTEMaTHYECKOTO aHANM3a» MPUCYTCTBYIOT TAKXKe
OCHOBBl MAaTE€MaTUYECKOTO0 MOJIEIMPOBAHUSA, KOTOpPbIE MpPHU3BaHbI C(HOPMHUPOBATH
HABBIKU TOCTPOCHUSI MOJIEJIEH peallbHbIX CUTYallud, UCCIEAOBAHMS ITUX MOJECIICH ¢
MOMOIIBIO anmapara aiareOpbl M MaTeMaTHYEeCKOTO aHaiu3a W HWHTEpHpeTaluu
MOJIyYeHHBIX pe3yJbTaTOB. Takue 3amaHusi BIUIETEHBI B KaXKIbIH M3 Pa3JIeiioB
IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall Kypca IIMPOKO MCIOJIB3YETCs IS pPeIeHUs
MpPUKIAAHBIX 3amad. [Ipu pemreHnn peaNbHBIX NPAKTHYECKUX 3a7ad  ydarIuecs
pa3BUBAIOT HaOII0JaTEIbHOCTD, yMEHHUE HaXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBaThbCs, HCIOIB30BaTh AaHAJNOTHIO, 0000IIaTh W KOHKPETH3UPOBATH
poOiemy. JlearensHOCTh 10 (OPMHUPOBAHNIO HABBIKOB PEIICHUS MPUKITAIHBIX 33729
OpraHm3yercss B TpoIlecce H3y4YeHHs BCeX TeM Kypca «Anrebpa u Havana
MaTEMaTHYECKOTO aHAIIN3a.

OOmiee yMcno 4YacoB Il M3Y4YeHHUs1 y4eOHOro kypca «AnreOpa W Hayana
MareMaThu4eckoro ananuza», — 170 gacoB: B 10 kiacce — 68 vacoB (2 4yaca B
Hezeno), B 11 knacce —102 gaca (3 gaca B Heleto).

***B yueOHoM TutaHe 11 kiacca Ha H3ydYeHHE Kypca ajireOpbl W Hayal
MaTeMaTUYeCKOro aHajau3a Ha O0a3oBoMm ypoBHe B 2023-2024 yuyeOHOM Troay
OTBOJIUIIOCH 3 yaca B Henento B 10 kimacce u B 2024-2025 yue6HOM roay 3 daca B

Hezaemo B 11 kiacce, Bcero 3a nBa rona ooyuyenus — 204 yaca.

®OPMBI YUETA PABOYEN ITPOI' PAMMBI BOCIIMTAHU S

BocnurarensHblii moTeHIMan mpeaMera « Anrebpa U Hadajaa MaTeMaTHIeCKOTO
AHAJIN3a» PEAN3yeTCs Yepes:

- MPUBJICYEHNE BHUMAHUS 00YyYaIOMUXCs K IIEHHOCTHOMY aCHEKTy M3y4aeMbIX
Ha ypoKax SIBIEHUH, OpraHU3alui0 WX pabOThI C MOTy4yaeMOl Ha YPOKE COIUATBHO
3HAUMMON uH(OpManMell — UWHULNMUPOBAHUE €€ OOCYXKJICHUS, BbICKa3bIBAHUS
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OoOy4JalolMMUCS CBOEr0 MHEHHS TI0 €€ TIOBOAYy, BBIPAOOTKH CBOErO0 K
HEM OTHOIICHMS;

- IEMOHCTpALMIO O0y4YaroIIMMCS MPUMEPOB OTBETCTBEHHOT'O, I'Pa)XAaHCKOTO
IOBEJICHUS, TPOSIBICHUS YEIOBEKOIIOOMS M J100pOCEpAEUHOCTH, dYepe3 Moadop
COOTBETCTBYIOIIMX TEKCTOB JUIsl YTEHMs, 3a7ad JJjsl PEeleHUsl, MpOOJIEMHBIX
CUTyaluH 17151 OOCYKIEHUS B KJIacCe;

- IPUMEHEHUE Ha YPOKAX HMHTEPAKTUBHBIX (OpM pabOThl ¢ 0OYyHaAIOIIMMUCH:
WHTEJUIEKTY AJIbHBIX UTp, CTUMYJIUPYIOLIUX MTO3HABATEIIbHYIO MOTHBALIUIO
oOyyarommxcsi; AUJAKTUYECKOTO Tearpa, I/I€ IOJYYEHHbIE HA YPOKE 3HAHMS
OOBITPBIBAIOTCS. B TEATPAJIbHBIX IIOCTAHOBKAX; JUCKYCCHUW, KOTOpPbIE JaroT
o0y4JarommmMcsi BO3SMOKHOCTb ~ IPUOOPECTH  OMBIT  BEACHHS  KOHCTPYKTHBHOIO
JMaliora; TPYIMIOBOM paboThl WM pabOThl B Mapax, KOTOpbIE ydaT OOydaroluxcs
KOMaHJTHOM paboTe U B3aUMOAECHCTBUIO C APYTUMHU O0yYAOIIMMHUCS;

- MHULIMMPOBAaHUE WM TOJJIEPKKY  HCCIEAOBATEIbCKOM  JAESTENbHOCTU
oOydalluxcsi B paMKax pealu3alMd WMU UHAUBUAYAIbHBIX U TPYNIOBBIX
UCCIIEZIOBATEIbCKUX MPOEKTOB, YTO JAaCT OOy4YarOIIUMCS BO3MOKHOCTH PUOOPECTH
HaBbIK  CAMOCTOSITEIBHOTO  PEIICHHs  TEOPETHYECKOM  MIpoOJIeMbl,  HaBbIK
IEeHEpUpPOBaHUs U OPOPMIIEHUS COOCTBEHHBIX WJEH, HaBBIK YBa)XXKUTEIHHOIO
OTHOIIEHUS K 4YyXXHUM HIEsM, OPOPMIIEHHBIM B paboTax IpYyrux HcCCIeOoBaTENeH,
HaBbIK MYOJIMYHOTO BBICTYIUIEHUS TMIE€pell ayAuTOpuel, apryMEHTHPOBAHUS U
OTCTaWBAaHUS CBOEI TOUKU 3PEHHUS.

VYcTaHOBJIEHUE YBAKUTEIBHBIX, JOBEPUTEIBHBIX, HE()OPMAIBbHBIX OTHOIICHHI
MEXy YUUTEJIEM U YYCHUKAaMH, CO3aHle Ha YPOKaX 3MOLMOHAIBHO-

KOM(OPTHO Cpefibl.

COAEPXAHHUE YYEBHOI'O KYPCA
10 KITACC

Yucaa 1 BBIYUCTCHUSA

Panmonanbupie uyucna. OOBIKHOBEHHbIE M JIECATUYHBIE JApOOU, MPOLEHTHI,
OecKOHEUYHble  MepuoanyYecKue  pobdu.  ApudMeTHUecKHe  omepauuud ¢
palMOHAIBHBIMU YHCIIAMHU, MPEOOpa30BaHUsl YUCIOBBIX BbIpaxkeHUU. lIpumeHnenue
IpoOell W TMPOLIEHTOB ISl PEIICHMs] MPUKIATHBIX 3a]ad W3 Pa3IMYHbIX OTpacieu
3HAHUU U PEaJbHOM KU3HMU.

JlenictBurenpHble  uKcna. PanuoHanbHBIE Y MppAlMOHAIBHBIE  YKCIIA.
Apudmerrnyeckue orepalud ¢ JACHCTBUTENIBHBIMM uuciaMu. [IpuOmmkEHHBIE
BBIUNCIICHUS, IIPABUJIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BIYUCIICHUN.
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Crenens ¢ nenbiM nokasarenaeMm. CtanaapTHas popMa 3anucu JeHCTBUTENBHOTO
yycia. Mcnonb3oBanue noaxoasuiet Gopmbl 3amucu JACUCTBUTENbHBIX YUCEN JUIS
pEeLIECHUs MPAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

Apudmernyeckuit KOpPEHb HATypaJIbHOU CTETIEHU. Jeuncrus c
apu(pMETUYECKUMH KOPHSIMH HATypaJIbHON CTEIIEHHU.

CuHyC, KOCMHYC M TAaHTE€HC YHUCJIOBOIO aprymMeHTa. APKCHUHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOI'O ApTyMEHTA.

YpaBHeHMS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHBIE
TPUTOHOMETPHUECKHE (POPMYIIBI.

YpaBHeHHUE, KOpeHb ypaBHEHUs. HepaBeHCTBO, penieHne HepaBeHCTBA. Meron
WHTEPBAJIOB.

Pemienue nensix u ApoOHO-palMOHAIBLHBIX YPABHEHUN U HEPABEHCTB.

Pemienune nppanimoHaIbHBIX YpaBHEHHUI 1 HEPABEHCTB.

Peuienne TpUroHOMETPUYECKUX YPAaBHEHUIA.

[IpruMeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKHX 3aJad U
3a/1ay U3 pa3IuvHbIX 001acTell HAYKH U peabHON KU3HH.

DOyHKUUM U TpaduKu

OyukIius, cnocoOwl 3aaanus ¢pyHkuuu. ['padux dynkuunu. Bzaumuo oOpaTHbie
(yHKUIUU.

OO6nacte omnpenenaeHUss U MHOXKECTBO 3HaueHW (yHkuuu. Hymu GyHKumm.
[TpoMexxyTkH 3HaKOMIOCTOSIHCTBA. YETHBIC 1 HEUETHBIE (PYHKIIUH.

CrenenHas (QyHKIMS C HAaTypaJdbHBIM U IIeNbIM ToOKka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEHHU.

TpuronoMmerpuueckass  OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

Hauajna MaTeMaTH4eCcKOro aHajan3a

ITocimenoBaTenbHOCTH, CIOCOOBI 3aJaHus IIOCIEaOBAaTEIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEIBHOCTH.

Apudmernueckass U reoMeTpuyueckass mporpeccud. beckoHeyHo yObIBaroIas
reoMmerpuueckas mnporpeccusi. Cymma OeCKOHEUHO YOBIBAIOLIEH T'€OMETPUUYECKON
nporpeccun. Dopmyna CIOKHBIX MPOLUEHTOB. MCHojib30BaHWE MPOrPECCUU  AJIS
pELIEHNs pealIbHBIX 3a]1a4 MIPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHOKeCTBO, oOmnepanuu HaJa MHOXKecTBamu. Jluarpammer Jilniepa—BeHHa.
[IpuMmeHeHne TEOPEeTUKO-MHOXKECTBEHHOTO ammapara JJjisi ONHUCaHUs pPeaIbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

11 KITACC



15

Yuciaa 1 BBIYUCTCHUSA

HatypanbeHble u neinslie yncina. IIpu3sHaku 1eIMMOCTH LEIIbIX YUCEIL.

Crenenp ¢ pauMOHAJIBHBIM ITOKa3aTesieM. CBOMCTBA CTEICHMU.

Jlorapugm ymcna. JlecaTudHbIE U HATYypaJIbHbIE JOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaKEHU, COEPIKALIUX JTOTapUPMBI.

[IpeoOpazoBaHue BBIpAXKEHUM, COAEpXKAIIMX CTEINEHH C pPaldOHAIbHBIM
IIOKA3aTEIIEM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE ypPaBHEHHS U HEPABEHCTBA.

JlorapudmMuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

Cucrembl JUHEHHBIX ypaBHEHUU. PenieHue NpuUKIaHBIX 33a1a4 C MOMOLIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHM.

CucreMsl M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMaTHYECKUX
3a]1a4 U 3a]a4 U3 pa3iIMyuHbIX 00JacTel HayKu U pealbHOM JKU3HHU.

DOyHKUUM U TpaduKu

Oyukuus. [lepuoanueckue ¢yHkuuu. [IpomMexyTKH MOHOTOHHOCTU (DYyHKIUU.
Makcumymbl U MuHUMyMbl (QyHKIuU. HauOonbliee M HauMeHblee 3HAYCHUE
(yHKUIMN HA TPOMEKYTKE.

Tpuronomerpruyeckue PyHKIIMU, UX CBOMCTBA U IPAPUKH.

[TokazaTenbHas u jorapupmuueckas QyHKIHUU, UX CBOMCTBA U rpauKH.

Hcnonbs3zoBanne rpa@ukoB (PyHKIUN A1 pElIeHUs] YpaBHEHHU M JIMHEWHBIX
CHUCTEM.

Ucnonb3oBanue rtpadukoB GyHKIUNA [ MCCIEAOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HMUKAIOT MpU PEUIeHUH 3aJay U3 JAPYTUX Yy4eOHBIX
IIPEIAMETOB U PEAIbHOM KU3HU.

Havana mareMaTH4ecKOro aHaIu3a

HenpepriBable GyHKIIMN. MeTo1 MHTEPBAJIOB JIsl pEIICHHS] HEPABEHCTB.

[TpousBoanas ¢pynkuuu. ['eomerpudeckuii u GU3NIECKUN CMBICT TPOU3BOIHOM.

[TpousBoaHbIe dneMeHTapHBIX GyHKINNH. DOPMYITbl HAXOXKICHUS MPOU3BOIHOM
CYMMBI, IPOU3BEACHUSI U YACTHOTO (QYHKIIHIA.

[IpuMeHeHre MPOU3BOAHOW K MCCIIEIOBAaHUIO (PYHKIUMHA HAa MOHOTOHHOCTh H
sKkcTpeMyMbl. HaxoxkneHne HamOOJbIIEr0 M HaUMEHBIIETO 3HAaYyeHUs (PYHKUUU Ha
OTpE3KE.

[IpuMeHeHre TPOM3BOAHOM MJiIi HAXOXACHUS HAWIYYIIEro pEIIeHUs B
NPUKJIAJAHBIX 3a7a4ax, AJs ONpeaereHus] CKOPOCTH Mpolecca, 3aJJaHHOT0 (GopMyJIon
WK TpaduKOM.

[TepBooOpaznas. Tabnuira mepBooOpPa3HBIX.
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WuTerpan, ero reoMmerpuueckuid u pu3nueckuil cMbICi. Beunciaenne uuterpaia
o ¢opmysie Hetorona—Jleitonuna.

IINTAHUPYEMBIE PE3YJIBTATDBI

OcBocHue yqe6Horo npcameTa «MaremaTuka» JOJIDKHO oOecrneynBaTh
JOCTUKCHHUC HAa YPOBHC CpCIAHCTO O6HI€I‘O 06p3.30BaHH}I CIcayromux JTUYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPECAMCTHBIX O6p330BaTCJ'IBHBIX PE3YyJIbTATOB!:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  PE3ydbTAaThl OCBOCHUSI MIPOrpaMMbl Y4E€OHOTO MpeaMeTa
«MaTteMaTHka» XapakTepU3yIOTCs:

I'pasx1aHCKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIUU 00YyYaIOMErocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA, MPEICTABICHUEM O MaTEMAaTUYECKHUX
OCHOBaX  (YHKIMOHUPOBAHUS  PA3IUYHBIX  CTPYKTYp, SBJICHHH, TpoOLEIyp
IPaKJAHCKOTO 0011ecTBa (BHIOOPHI, OMPOCH! U TIP.), YMEHUEM B3aHMOJIEHCTBOBAThH C
COIIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUHM C UX QYHKIIUAMH U Ha3HAUCHHUEM.

[TarpuoTHyeckoe BOCIUTAHUE:

c(hopMHUPOBAHHOCTHIO POCCUMCKOM TpaKTaHCKOW HICHTHYHOCTH, YBa)KCHHS K
MPOIIOMY U HACTOSIIEMY POCCHUUCKOM MaTE€MaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K
JOCTHKEHUAM POCCUHUCKUX MAaTEMAaTHUKOB U POCCHMCKOM MaTeMaTUYE€CKOM IIKOJIBI, K
HCIIOJIb30BAHUIO 3TUX JOCTHKEHMA B JAPYIMX HayKax, TEXHOJOrusAX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHHMEM JTyXOBHBIX IIEHHOCTEN pOCCUIMCKOTO Hapoaa; chOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEJECHHUSA, CBSI3aHHOTO C MPAaKTHYECKUM
PUMEHEHUEM JIOCTUKEHUN HAYKU U AEATEIbHOCTBhIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOWYMBOTO OYTyIIIEToO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHWEM K MHUpPY, BKIIOYAas 3ICTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHU, PACCYKICHUIN; BOCTIPUUMYHBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

DU3MYECKOE BOCITUTAHUE:!

c(hOPMUPOBAHHOCTHIO YMEHHSI TPUMEHSITh MaTeMaTHYECKHE 3HAHUS B
HWHTEpecax 3I0pOBOro M 0e30macHOro oOpasa >KM3HH, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 3JIOPOBBIO (370pOBOE THTaHHME, COAJAHCUPOBAHHBIM PEXKUM 3aHATHUH U
OT/bIXa, peryisipHas ¢u3udeckas aKTUBHOCTH); (PU3UYECKOTO0 COBEPILICHCTBOBAHUS,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESTEIbHOCTHIO.

TpynoBoe BOCIUTaHHUE:
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TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOJTIOOUS;, HHTEPECOM K
paznuyHbIM chepaM MpoPecCUOHAIBHON ACSTENBHOCTH, CBA3aHHBIM C MaTEMAaTHKOM
U e IPUWIOKEHUSIMU, YMEHHEM COBEpIlaTh OCO3HAHHBIN BHIOOp Oynyieit npodeccun
U PEaM30BbIBATh COOCTBEHHBIC KU3HEHHBIE IJIAHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTeMaTUYeCKOMY OOpa30BaHUI0O M CaMOOOpA30BaHHMIO HA MPOTSHKEHUM BCEU
KU3HHU, TOTOBHOCTHIO K AaKTMBHOMY YYaCTHUIO B PEIICHUHM MPAKTUUYECKUX 3ajad
MaTEeMaTUYECKON HAIPaBICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO  JKOJOTUYECKONW KYJIbTYPhI, TTOHUMAHUEM BIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COLMAIBHOU
CpeIbl, OCO3HAHHEM TI00aTLHOTO XapaKTepa SKOJOTUIECKUX TTPOOIeM; OpUeHTaInen
Ha MNpPUMEHEHHWE MATEMaTHUYEeCKUX 3HAHUW [JIs1 pelIeHHUs 3aJad B 00JIacTH
OKpYy’Kalollled Ccpepl, IMUIAHUPOBAHUSI TMOCTYINKOB M OLICHKHM HMX BO3MOXHBIX
MOCJICICTBUN I OKPY>KAIOIIEN CPEIbI.

[leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH, TOHUMAHUEM MaTeMaTHYEeCKOM
HAyKU Kak cepbl YeIOBEUECKOM NIEATeTbHOCTH, ITAlOB €€ Pa3BUTHUSI U 3HAUHMMOCTU
JUTSL Pa3BUTHS [IMBWIM3AINK; OBJIAJCHUEM SI3BIKOM MaTEMaTUKH U MaTeMaTH4eCKOM
KyJIbTYPOI KaK CpeJICTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIIECTBIISATh MPOEKTHYIO
Y HUCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS IPOTpaMMbl y4eOHOTO TMpeaMeTa
«MaremaTuka» XapaKTEePHUIYIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1) Vuusepcanvhnwie no3HaeamesibHble oelicmaus, obecneuusaom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCco8 obyyawuxcs (oceoenue
Memooo8  NO3HAHUA  OKpyXcarmwezo  Mupda,  NpUMEHeHue  JI02UYEeCKUX,
ucciedosamenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBrble nornueckue AeUCTBUS:

o BBISIBIIATH u XapaKTepHU30BaTh CYIIIECTBCHHBIC MIPU3HAKU
MaTeMaTUYeCKNX OOBCKTOB, TMOHATHH, OTHOIICHWH MEXIy TMOHSATUIMU;
(dbopMyIHMpOBaTh OMPEACICHUS TMOHSATHH; YCTAHABIMBATh CYIICCTBCHHBIN
pU3HAK KiaccU(pUKaIMU, OCHOBAHUSA JIJIs1 0000ILEHUS U CPAaBHEHMSI, KPUTEPUU
IIPOBOJIUMOTO aHAJIN3a;

¢ BOCIIPUHUMATh, (OPMYJIUPOBATh H TPEOOpPa30BBIBATh CYKICHUS:
YTBEPAWTEIbHBIE ¥ OTpPUIATEbHBIC, CAWHUYHBIC, YaCTHbIE U OOIIHE;
YCJIOBHBIE;
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¢BBISIBIIATH ~ MATEMATHYECKHUE  3aKOHOMEPHOCTH, B3aUMOCBS3M |
npoTuBopedrsi B (akTax, JaHHBIX, HAOMIOJCHUSAX U  YTBEPKICHUSIX;
npeIaraTh KPUTEPUH JIJIS BBISIBICHUSI 3aKOHOMEPHOCTEH U TIPOTHBOPEYUHIA;
o JICNIaTh BBIBOJBI C WCIOJB30BAaHHUEM 3aKOHOB JIOTHKH, JACTYKTUBHBIX U
MHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUECHHUH 110 aHAJIOTHH;
¢TIPOBOJMTH  CaMOCTOSTEIBHO  JOKAa3aTeNIbCTBA  MaTEMaTHYECKHX
YTBEpXKACHUN (MpSAMBbIE W OT TPOTHBHOIO), BBICTPAaWBaTh apryMEHTAIIHIO,
MPUBOANTh TPUMEPHl W KOHTPIPHUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIC
CYXKJICHUS 1 BBIBOJIBI;
¢ BEIOMPATh CIIOCOO pelieHus ydeOHOW 3amadu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pCIICHHS, BHIOMpATh HawboJee MOAXOMANMH C  Y4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).
basoBble uccnenoBareabCKue AeCTBUS:
¢ ICITOJTH30BaTh BOITPOCHI KaK MUCCIIEIOBATEILCKHI HHCTPYMEHT TTO3HAHUS;
dbopMyIMpoBaTh  BOMPOCHI, (UKCHPYIOUIUME MPOTHUBOpPEUYUE, MpodiIemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (OpMUPOBATh TUIIOTE3Y, ApTyMEHTUPOBATD
CBOIO TO3UIIUI0, MHCHHE;
¢ [IPOBOJIUTh ~ CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIM  JKCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4eCKOro OOBhEeKTa,
SBJICHMS, TIPOLIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBbEeKTamu,
SIBJICHHSIMH, TIPOIIECCAMU;
¢ CAMOCTOSTENIbHO  (popMynupoBaTh  OOOOIIEHUS W  BBIBOALI IO
pe3yiabTaTaM  TPOBEAEHHOTO HAOMIONCHMS, WCCIACAOBAHMS, OICHUBATH
JIOCTOBEPHOCTH TMIOJTYYCHHBIX PE3YyIbTAaTOB, BBIBOJIOB M 0000IICHNUI;
« IPOTHO3UPOBATh BO3MOYKHOE PA3BHTHE TMPOIECCA, a TAK)KE BBIIBUTATH
MIPEAIOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.
Paborta ¢ nundopmariuei:
¢ BBISIBIIATH Je(DUIIUTHI MH(POPMAILIUU, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETA
Ha BOMPOC U JIJIS PEIICHHUS 3a]1a4H;
¢BHIOMpPATh MH(POPMAIMIO U3 HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CHUCTEMATH3UPOBaTh M UHTEPIPETHPOBATH HWHOOPMAIUIO
Pa3TUYHBIX BUJOB U (OPM TIPEICTABIICHHUS,;
e CTPYKTYpUpOBaTh HHGOPMAIINIO, TPEJACTABIATh €€ B  Pa3IMYHBIX
dbopMax, MILTIOCTPUPOBATH TpahUIECKH;
¢ OIICHMBATh  HAAGKHOCT,  HMHPOpPMAIIMM MO  CaMOCTOSITEIBHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.
2)  Yuusepcanvuvie = KomMmynukamuemvle  Oelicmeéusi,  0Oecneyusaom
CchoOpMUPOBAHHOCNb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.
Ob6menue:
¢ BOCIIpUHUMATh # (OPMYIUPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIOBHSIMU W TEISIMH OOIIEHUS; SICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOIO
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TOYKY 3PEHHs B YCTHBIX M MHCHhbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIY
pelIeHus 3aJja4i, KOMMEHTHUPOBATh MMOJTYUYEHHBIN pe3ysIbTaT;

eB XO7€ OOCYKJIECHMs 3aJlaBaThb BOMPOCHI IO CYILIECTBY OOCYX IaecMoi
TEMbI, TPOOJIEMbI, pellaeMoN 3a/Jaud, BBICKA3bIBaTh WJEH, HAlCJICHHbIC Ha
MOWCK PEIICHMs; COMOCTaBIIATh CBOM CYXICHUS C CYXICHUSIMH APYTHX
YYaCTHUKOB JHMAJIOTa, OOHApPY)XMBATh pA3IMYU€ U CXOJCTBO TMO3UIUH; B
KOppeKTHOU popme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,

oTIPEACTABISATh  PE3yJbTAaThl  PEIICHHUS  3aJa4d, OJKCIECPUMEHTAa,
MCCJICIOBAHMS, TIPOCKTA; CAMOCTOSTEIBHO BHIOMPATh (hOpPMAT BBICTYILJICHUS C
y4ETOM 3a/1a4 IPE3EHTAIMN U OCOOCHHOCTEH ayTUTOPHH.

CoTpyAHUYECTBO:

oIIOHUMATh H  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW W
WHIUBUyJIbHOW PAOOTHI TIPU PEIICHUH YYeOHBIX 3a/a4; NPUHUMATh IIEIb
COBMECTHOM JIESITCIIBHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHON PabOTHI,
pacmpenensiaTb BUAbl padoT, TOTOBAPUBATHCS, OOCYKIaTh MPOIECC U PE3YIbTaT
paboThI; 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

¢ y4acTBOBaTh B TPYMIOBBIX (opmax padoTel (0OCykieHus, oOMeH
MHEHUMH, «MO3TOBBIE IITYPMbD» W WHBIC); BBINOIHATH CBOIO 4YacTh PabOTHI U
KOOPJIMHUPOBATh CBOM JCUCTBUS C JPYTMMHU YJICHAMH KOMAaHJbl; OIEHUBATH
KauyecTBO CBOEro BKJaJa B  OOMIMH  MOPOAYKT TIO  KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYACTHHKAMHU B3aUMOICHCTBHS.

3) Vnusepcanvhvie pezynamuensie oeticmsus, obecneuugarom opmuposaue
CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.

Camoopranuzanus:

COCTaBJISITh IIJIaH, QJTOPUTM PEIICHUS 3aJa4d, BBIOUpATh CIIOCOO pemieHus ¢
Y4ETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OpMAITHH.

CaMOKOHTPOJIb:

¢BIIQJICTh HABBIKAMM T[IO3HABATEIbHOM pedIeKCHH Kak OCO3HaHUS
COBEpIIIAEMbIX JICUCTBUM ¥ MBICTUTEIBHBIX TIPOILIECCOB, UX PE3YyJIbTaTOB;
BJQJIETh CIOCOOaMH CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yJibTara
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

e IPEABUACTh TPYAHOCTU, KOTOpPHIE MOTYT BO3HUKHYTH IPU PEIICHUH
3aladyd, BHOCHTH KOPPEKTHUBHI B JCATCIBHOCTH Ha OCHOBE HOBBIX
00CTOSTEILCTB, JTAHHBIX, HAMICHHBIX OITMOOK, BRISIBICHHBIX TPYIHOCTEH;

« OIICHUBATh COOTBETCTBUE PE3yJbTaTa IEIW W YCIOBHSIM, OOBSICHATH
NPUYUHBI JTOCTH)KCHUS WJIM HEJOCTIKCHUS PE3yIbTaTOB JCATEIHLHOCTH,
HAXOJUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
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OcBoenne yueOHOTo Kypca «Airedpa u Hadajla MaTEMaTUYECKOT0 aHaIU3a» Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHUsl JIOJDKHO OOECleYuBaTh JOCTHXKEHHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB:

10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

OnepupoBarh MOHATUSAMH: PAUUMOHAIBHOE W JIEWCTBUTEIIBHOE  YHCIIO,
OOBIKHOBEHHAS U JACCATUYHAS APOOb, MPOICHTHI.

Boimonusate  apupMeTHueckue — omepandd ¢ palMOHAIBHBIMH U
NEHUCTBUTEIBLHBIMHU YHACIAMU.

BoInonHATh NpUOIMKEHHBIE BBIYHMCIICHUS, WCIOJIb3Yysl MpaBWa OKPYIJIEHUS,
JeN1aTh MPUKUIKY U OLEHKY PE3yJIbTaTa BHIYMCICHH.

OnepupoBaTh NOHIATHAMU: CTENEHD C IEJIBIM ITOKA3aTeNeM; CTaHAapTHas popma
3alMCU  JEHCTBUTEIILHOTO YHCIIA, KOPEHb HATypaJbHOM CTENEHM; HCIIOIb30BaTh
HOIXOAIIYI0 (GOpMY 3alKMCH AEHUCTBUTEIBHBIX YUCEN JJI PEUICHUs MPaKTUYECKUX
3a/1a4 ¥ IPEJICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCHHYC W TAaHTE€HC IPOU3BOJIBHOIO YTJIA;
UCIOJIb30BaTh 3alUCh MPOU3BOJIBHOTO YIJIa 4epe3 oOpaTHble TPUTOHOMETPUUYECKUE
byHKIUU.

YpaBHeHNs U HEPaBeHCTBA

OnepupoBarh MOHATUAMH: TOXKIECTBO, YpPAaBHEHHE, HEPABEHCTBO; LEJOE,
paluMoOHaIbHOE, MPPALMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YpaBHEHHUE;

BoinonHsaTh 1peo0pa3zoBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUHM W pElIaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoinonHaTe mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPAKEHUW M PEIIaTh OCHOBHBIE THUIIBI LIEJbIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA IS PELICHHUS MAaTEMATHYECKUX 3a/1a4 U
3a/1a4y U3 pa3IUYHbIX 001acTe HAYKH U peabHON KU3HH.

MonenpoBaTh peajbHble CUTyallUd Ha $3bIKE aireOpbl, COCTaBISATh
BBIDAKEHHSI, YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJayd, MCCIEN0BATH
MOCTPOEHHBIE MOJIEH C UCIIOIb30BaHUEM alllapaTa ajreopsbl.

DOyHKUMU U TpaGuKH

OnepupoBarh MOHATUSIMH: (YHKLHS, CHOCOObI 3amaHusi (yHKUHUH, 00JIacTh
omnpeneneHnuss U MHOXXECTBO 3HaueHU (QyHKUMM, Tpaduk QyHKUUU, B3aUMHO
oOpaTHble PYHKIUU.

OnepupoBarh MOHATUSAMU: YETHOCTh M HEUETHOCTh (PYHKIUU, HYJIH (DYHKIIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Ucnonp3oBathk rpaduky GyHKIMA 715 pelIeHNs ypaBHEHUH.
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Crpouth ¥ yuTaTh rpadukd JTUHEHHONW (YHKUIMU, KBaJApaTHUYHON (QYHKIUH,
CTENEHHOHN (PYHKIIMH C LEJIBIM TOKA3aTENIEM.

Wcnonp3oBate rpaduku  (QYHKIMH JUIsI  HCCIEAOBAHUSA  IPOLIECCOB U
3aBUCHUMOCTEH IpH PEIICHUU 3a7ad U3 JIPYTUX Y4YeOHBIX IPEIMETOB U PEaTbHOU
’KU3HU; BbIpaxaTb (POpMyJIaMH 3aBUCUMOCTH MEXY BEIUUYUHAMM.

Havyana mareMaTH4ecKoOro aHajaimu3a

OnepupoBaTb  NOHATHSIMM:  IIOCJIEOBATEIBHOCTh,  apudmernyeckas MU
reoMeTpuyecKas Mporpeccuu.

OnepupoBarh  MOHATHSAMH: OECKOHEYHO  yObIBaromlasi TI'€OMETPUYECKas
nporpeccus, cymma 0€CKOHEYHO YOBIBAIOLIEH FeOMETPUUECKOM TPOrPEeCcCHH.

3agaBaTh [OCIEI0BATEIBHOCTH Pa3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MOCIENOBATEIBHOCTEH M IMPOrpeccCHid JJis pelIeHus
peanpHbIX 3a]1a4 IPUKIAAHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh NOHATUIMH: MHOXKECTBO, OIlE€paIK HaJ] MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT JJsl ONHCAaHUS PEabHBIX
IPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]a4 U3 IPYTUX y4EOHbIX PEIMETOB.

OnepupoBaTh NOHATHAMU: OIIPENIEICHHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIbCTBO.

11 KIIACC

Yucia v BBIYUCICHUSA

OnepupoBaTh NOHATHSMH: HATYPAIIbHOE, 1IEJI0€ YUCIIO; UCTI0JI30BaTh MPU3HAKH
JNEJIMMOCTH LIETBIX YHUCETl, PA3JIOKEHUE YHCIIA HA IPOCTHIE MHOKHUTENU ISl PELICHUS
3a7ad4.

OnepupoBaTh NOHATUEM: CTENIEHD C PAIIMOHAIBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHSATUSMU: JIOTapu(pM 4YHUCTA, ACCATUYHBIE M HATypaJIbHbIC
norapu@Msl.

YpaBHeHUS U HEPABEHCTBA

[IpumMeHsaTh CBOMCTBA CTENIEHU JIJIsl MPEe0Opa30BaHUs BBIPAKEHUHN; ONEPUPOBATH
MOHATUSIMU: TIOKA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; PELIATh OCHOBHBIE THIIbI
IIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BreimonasaTe  mpeoOpa3oBaHus  BBIpAKEHHUH,  COJAEpXKAIUX  JIOTapU(MBI,
OTIEPUPOBATh TOHATUSIMU: JIOTApUPMUUYECKOE YpaBHEHHWE U HEPABEHCTBO, PEIIATh
OCHOBHBIE THUIIBI JIOTaPU(PMHUUECKUX YPABHEHUM U HEPABEHCTB.

Haxonute penmiennst npoCTEUIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh NOHATUAMM: CHCTEMA JIMHEWHBIX YPAaBHEHUN U €€ pPEUICHUE;
VICTIOJIb30BAaTh CUCTEMY JIMHEHMHBIX YPABHEHUN JJIS1 PELICHUS TPAKTUYECKUX 3aa4.

Haxomute pemeHuss NmpoCTEHMIINX CUCTEM U COBOKYIHOCTEM PallMOHAIBHBIX
YPaBHEHHU U HEPABEHCTB.
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MopnennpoBaTh peajibHble CHTyallud Ha S3bIKE€ ainreOpbl, COCTaBIATH
BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHUIO 33/1a4M, UCCIEI0BATh
OCTPOEHHBIE MOJIEJIN C UCIIOJIb30BAHUEM armapara ajreophbl.

DOyHKUUM U TpaduKu

OnepupoBarh  MOHATUSIMHU:  TEpUOJIMYECKas  (QYHKIUA,  MPOMEXYTKH
MOHOTOHHOCTH ()YHKIHHU, TOUKU SKCTpeMyMa (PYHKIIMU, HAauOOoJIbIlee U HauMEHbIIIee
3HaueHUs (YHKIHMHU Ha MMPOMEXKYTKE; UCIOJIb30BATh UX JIJIS MCCIEAOBaHUS (DYHKIIUH,
3aJIaHHOM TpadUKOM.

OnepupoBaTh TNOHATUSAMU: TpapUKU TOKA3aTEIbHOW, JIOTapuMUUECKOU H
TPUTOHOMETPUUECKUX (PYHKIIHM;, M300pakaTh MX HA KOOPAWHATHOW TUIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOW IUIOCKOCTH Tpa(UKU JIMHEHHBIX YpaBHEHUUN H
WCIIOJIB30BaTh UX ISl PEILIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHU.

Ucnonw3oBate rTpaduku (yHKIUNA 79 UCCIAEAOBAHUS  MPOIIECCOB U
3aBHCHUMOCTEH U3 IpYTruX y4eOHBIX IUCHUIUINH.

Hayana mareMaTH4ecKOro aHaIu3a

OnepupoBaTh MOHATUSIMH: HENpepbIBHAas (PYHKLUMS; MPOU3BOJHASA (YHKIUH,
UCIOJIb30BaTh T'€OMETPUUECKUI U (PU3MUECKUN CMBICT MPOU3BOIHOM JUIsl pelIeHus
3azay.

HaxoauTh mpou3BOJAHBIE 3JIEMEHTapHbIX (YHKIUH, BBIYMCIATH MPOU3BOIHBIC
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh NPOU3BOIHYIO I UCCIEAOBAHMS (PYHKIIMM HA MOHOTOHHOCTh H
AKCTPEMYMBI, IPUMEHSATH PE3YJIbTATHI UCCIEIOBAHUS K IOCTPOCHUIO I'Pa(pUKOB.

Hcnonb3oBaTh MPOU3BOJHYIO JUIsl HAXOXKIAEHUS HAWIYYIIEro peleHus B
MIPUKJIA/IHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OnepupoBarh  MOHATUAMM:  [EpBOOOpa3Hass M HMHTErpayi; I[OHUMATh
reOMETPUYECKUN U (PU3NYECKUN CMBICI UHTErpaia.

HaxoauTs nmepBooOpa3Hble 3JeMEHTapHbIX (DYHKIUH; BBIYUCIATH MHTErpaj IO
dopmyne Hrrorona—JleiiOHuna.

Pemate mnpukiagHele 3a4adyd, B TOM YHUCJIE COLMAIBHO-D)KOHOMHYECKOTO U
(pu3nyeckoro xapakrepa, CpeACcTBaMi MaTeMaTHYECKOrO aHaAIM3a.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
HaumenoBanue paszzaenos KonnuecTBo yacos DnexTpoHHBIE (ITUPPOBLIC)
No U TEM MPOTPAMMBI Bce | Kontpon | Ilpaktuu o0pa3oBaTeNbHbIE PECYPChI

ro bHBIC ecKue
n/ paboTel | paboThI
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I

1 | MuoxecTtBa 14 2 [[bubanoreka [JOK
palroHAIbHBIX U https://m.edso0.ru/1568aba3
IEHCTBUTEIBHBIX YHCEIL. https://resh.edu.ru/subject/lesson/4
PaumonansHbIie 726/start/198194/]]
ypaBHEHUS U
HEpaBEHCTBA

2 | OyHKIMH U TpaduKH. 6 1 [[bubmurorexa LIOK
CreneHsb ¢ LeNIbIM https://m.edsoo.ru/1568aba3]]
1oKaszarejaeM

3 | Apudmernyeckuii 18 1 [[bubmuoTexa [JOK
KOPEHb N—OM CTETICHH. https://m.edsoo.ru/1568aba3]]
HppaunonaibHbie
ypaBHEHUS U
HEpaBEHCTBA

4 | ®opmybl 22 2 [[bubmuorexa [JOK
TPUTOHOMETPHH. https://m.edsoo.ru/1568aba3]]
Tpuronomerpuueckue
ypaBHCHHSI

5 | IlocnegoBaTenbHOCTH U 5 [[bubmuorexa [JOK
IPOrPeCCUuu https://m.edso0.ru/1568aba3]]

6 | [ToBTOpeHwue, 3 [[bubmmoTeka [IOK
000011eHHE, https://m.edsoo.ru/1568aba3]]
CHUCTEeMaTU3alus 3HAHUI

J106aBHUTh CTPOKY

OBILIEE KOJIMYECTBO 68 5 1

YACOB I10 ITPOTPAMME

11 KIIACC
Ne | HaumeHoBaHue pa3fenoB U TeM KonnuecTBo yacoB DNEeKTPOHHBIE

n/m porpamMMbI Bcer|Kontposnbh [[Ipaktrueck (dpoBsIe)

0 |ble paboThI | He PabOTHI oOpa3oBaTenbHbIC
pecypcsl

1 |Ctenensb ¢ pallMOHAIBHBIM 12 2 [[bubmuoTeka [JOK
nokasarenem. [loka3aTebpHas https://m.edsoo.ru/f11c4af
¢bynkims. [lokazaTenbHbIe d]]

YpaBHECHHSI 1 HEPABCHCTBA

2 Ulorapudpmuueckas QyHKIUS. 12 1 [[bubamnoreka LIOK
JlorapudmudecKkue ypaBHEHHS U https://m.edsoo.ru/f11c4af
HEpaBEHCTBA d]]

3 [Tpuronomerpudeckue QyHKIHHA U UX| 9 1 [[bubmuoTexa [JOK
rpaduku. Tpuronomerpuyeckue https://m.edsoo.ru/f11c4af
HEPaBCHCTBA d]]

4 [[IpousBoanas. [lpumenenue 24 1 [[bubaunoreka [IOK
MPOM3BOHON https://m.edsoo.ru/f11c4af

d]]
5> |MHTerpan u ero npuMeHEeHHUsI 9 1 [[bubmuoteka [IOK



https://m.edsoo.ru/1568aba3
https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4726/start/198194/
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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https://m.edsoo.ru/fl11c4af
d]]

6 |(Cuctembl ypaBHEHUH 12 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/fl1c4af
d]]

/ |HarypanpHble U LENbIE YnCIa 6 [[bubamoreka LIOK
https://m.edsoo.ru/fl11c4af
d]]

8 [[loBTOpenwme, 000OIICHUE, 18 1 [[bubmuoTexa [JOK

crCcTeMaTH3allus 3HAHUI https://m.edsoo.ru/f11c4af

d]]

J106aBUThH CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 | 102 7

ITPOT'PAMME

TEMATHUYECKOE IINTAHUPOBAHUE
(10 kuacc, 2023-2024 yu.r.)

Ne KoanuectBo yacos DJIeKTPOHHBIE
HaumenoBanue pa3jiesioB u Kourpoanr  IIpakruue (ungposBbie)
n/  TeM NPOrpamMMbl Bee HbIE o0pa3oBaTe/IbHbIE
I re padoThI pecypcsl
MHoecTBa pallMOHAIbHBIX
1 U JEUCTBUTECILHBIX YHUCEL. 99 5 https://lesson.edu.ru/
PanmonaneHble ypaBHEHUS U 02.5/10
HEpaBEHCTBA
OyHKINUU U TPAPUKH. https://lesson.edu.ru/0
2 CrereHs C mebiM 8 2.5/10
MoKa3aresiem
Apudmernueckuit KopeHb N— https://lesson.edu.ru/0
3 OU CTEIIEHU. 08 1 2.5/10
NppannonanbHbie
ypaBHEHUS U HEPABEHCTBA
DopmyIsl https://lesson.edu.ru/0
4 TPUTOHOMETPHUH. T pUroHOMET 32 1 2.5/10
pUYECKHE YpaBHEHUS
ITOCIIeI0BATEBHOCTH H https://lesson.edu.ru/0
5 5 2.5/10
MPOTpeECCUH
ToBTopenue, 06oOmeHHe, https://lesson.edu.ru/0
6 . 7 2 2.5/10
cucTeMaTtu3anus 3HaHUi
OBHIEE KOJIMYECTBO YACOB 102 6 https://lesson.edu.ru/0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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https://m.edsoo.ru/f11c4afd
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I10 ITPOT'PAMME 2.5/10
TEMATHYECKOE IINIAHUPOBAHUE
(11 xnace, 2024-2025 yu.r.)
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanmne
(ungposbie)
n/  pasxesioB H TeM Bcer  Kourpoibu IpakTuyeck
oOpa3oBaTe/ibHbIE
1| NporpamMMmel 0 ble padoThI ue padoThl
pecypchbl
CreneHsb ¢ https://lesson.edu.ru/02.5
PaLOHATEHBIM /10
MoKa3aTeJIEM.
IToka3arennHa:
Kas3aTeabHast 12 5
byHKIHS.
IToka3arennHBIC
ypaBHEHUSA U
HEpaBEHCTBA
Jlorapudmuaeckas https://lesson.edu.ru/02.5
byHKIHA. /10
Jlorapudmuueckue 12
ypaBHEHUSA U
HEpaBEHCTBA
TpuronomeTpudeck https://lesson.edu.ru/02.5
re QyHKITUU U X /10
rpadukH. 9 1
TpuronomeTrpuueck
1€ HEpaBEHCTBA
[TpousBogHas. https://lesson.edu.ru/02.5
[Ipumenenue 24 1 /10
MIPOU3BOHOM
VIHTErpa i ero https://lesson.edu.ru/02.5
9 /10
MIPUMEHEHUS
CHcTeMbI https://lesson.edu.ru/02.5
. 12 1 /10
ypaBHEHUH
HarypanbHbie i . https://lesson.edu.ru/02.5
Leable Yucia /10
[ToBTOpEHME, 18 9 https://lesson.edu.ru/02.5

000011IcHHE,
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cUCTEMaTH3allUs /10
3HAaHUU

OBIIEE KOJIMYECTBO
YACOB I1O0 102 7 0
I[TPOTPAMME

1.2.PABOYAS TTPOIT'PAMMA YUEBHOI'O KYPCA «I'EOMETPU».

HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHOro kypca «l'eomeTpusi» 0a30BOro YpOBHS IS
oOyvarormuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHOro
rocyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa CPEIHEro 00Iero oopa3oBaHus, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHMM, MPEABIBIIEMBIX K MATEMATHYECKOMY
o0pa3oBaHMIO, U TPAIUIUA POCCUIMCKOTO 00pa3oBaHus. Peanuzaius mporpammbl
obecrieynBaeT OBJIAJICHUE KIIIOYEBBIMU KOMIIETEHIUSIMU, COCTABJISIONIMMU OCHOBY
JUISL CAMOPa3BUTHS U HEMPEPBHIBHOTO 00pa30BaHUs, LIEIOCTHOCTh OOIIEKYJIBTYPHOTO,
JUYHOCTHOTO Y MO3HABATEILHOIO PA3BUTHUSI INYHOCTU 00YUYaIOIIUXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTo Kypca TE€OMETpUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi 0OYCJIOBIIEHa TMPAKTUYECKON 3HAUYUMOCTBIO METANpPEAMETHBIX U
NPEIMETHBIX PE3yJIbTaTOB OO0yuYeHHsS TEeOMETPHH B HANpPaBICHUU JUYHOCTHOTO
pa3BuUTHs  oOywaromuxcsi, (GopmupoBaHus (QYHKIIMOHAIBHONH MaTeMaTHYE€CKOM
IPaMOTHOCTH, M3yYEHUs JAPYTUX y4eOHBIX NUCUUILIMH. Pa3BuTtue y oOydarommxcs
NPaBWIbHBIX MPEACTABICHUW O CYIIHOCTM M MPOUCXOXKIECHUU TE€OMETPUUYECKUX
aOCTpakInii, COOTHOIICHHH PEAJIbHOTO M HJACAIBHOTO, XapaKTepe OTPaKeHUs
MAaTeMaTUYECKOW HAYKOW SIBJIEHUN M MPOLIECCOB PEAIBHOIO MUPA, MECTE TEOMETPUU
B CHUCTEME HAYK U POJIM MaTeMaTHYECKOr0 MOJCIIMPOBAHUS B HAYYHOM TTO3HAHUU U B
MPaKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS Yy4yalIuxcs, a
TaK)K€ KaueCTB MBIIUICHHUS, HEOOXOAUMBIX JJid aJanTalid B COBPEMEHHOM
oO1ecTBe.

['eomerpust siBigeTcss OgHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
obimero o00pa3oBaHMs, TaK KakK OOECHEYMBACT BO3MOXXHOCTh H3YyUYCHHUS Kak
JUCLUUIUIMH €CTECTBEHHO-HAYYHOM HAINPABIEHHOCTH, TAK U TYMaHUTAPHOI.

Jlornyeckoe MpInUIeHUE, (HOpMUPYEMOE TPU U3YYCHUH OO0YyUYaIOIIUMHUCS
MOHATUIHBIX OCHOB T€OMETPUM Y MOCTPOECHUU LEMOYKU JIOTUYECKUX YTBEPKICHUH B
XOJI€ PEIICHUS] TEOMETPUUYECKUX 3aJ1a4, YMEHHE BBIJBUTATh U OMPOBEPTraTh THIOTE3bI
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HEMOCPEACTBEHHO HCIOJB3YIOTCA TMPHU PEIIeHWH 3a/ad EeCTECTBEHHO-HAYyYHOTO
[IMKJIa, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHue OpUEeHTHPOBATHCS B IMPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO POJIb BO
BCEeX O0OJaCTAX JAESATENbHOCTU 4YenoBeka. OpHueHTalusi 4eloBeKa BO BpPEMEHU U
IPOCTPAaHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIMaJIbHOrO ObITHA, (opMa
OTPaXEHUSI OKPYXKAIOIIEr0 MHpPA, YCJIOBHE YCHEIIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpa3zoBaHus JeHCTBUTEILHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU O0pa3aMu
oOBeUHSACT pa3HbIe BUABI YICOHON M TPYAOBOU JACATEIHHOCTH, SBIACTCS OTHUM M3
npo(hecCHOHAFHO BaXXHBIX KAuecTB, MOATOMY aKTyalbHa 3afada (OpMUPOBAHUS Y
o0y4aromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS KakK pPa3sHOBUIHOCTU OOpa3HOTO
MBIIIUICHAST — CYIIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K IPAKTHYCCKOM
JESTETLHOCTH 110 MHOTUM HAITPaBIICHUSIM.

[lens ocBoeHus mporpaMmbl yaeOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE
o0yueHus — o01ieoOpa3oBaTeIbHOE U OOILIECKYJbTYPHOE Pa3BUTHE OOYYarOIIUXCA
yepe3  oOecriedeHHEe  BO3MOXKHOCTH ~ NPHOOPETEHUST U HCIOJIb30BaHUs
CUCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHUU U JEHCTBUMU, CIICU(DUUHBIX TE€OMETPUH,
BO3MOXXHOCTH YCHEIIHOTO MPOJOJDKEHUsT OO0pa3oBaHUsS MO CIEHUAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKIIATHBIM HUCTIOIb30BAHUEM T'€OMETPUH.

[Iporpamma 10 reomeTpun Ha 0a30BOM ypOBHE TMIpeJHA3HA4YCHa JUIs
00y4Jaronmxcsi CpeHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIIBHBIX 3aTPYAHCHUN Ha
YpPOBHE OCHOBHOrO 00miero ooOpaszoBaHusa. Takum o00pa3om, oOyuaroniuecs Ha
06a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHUECKUE YMEHHs, CBSI3aHHBIE CO
cenuPpUKON TeoOMeTpUd M HEOOXOJUMBIC Ml KU3HM B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0T0, OHH UMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO OoJiee TITy00KO, €Clu B
JTanbHEHIIEM BO3HMKHET HEOOXOAUMOCTh B TEOMETPHYCCKUX 3HAHUSAX B
poheCCUOHATIBHOU eI TEIIbHOCTH.

JlocTwkeHHe T1eTd OCBOCHHUS TMPOTpaMMbl  OOECTIEUYMBACTCS  PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [IpHOpUTETHBIMM  3a7ayaMH  OCBOCHHSI  Kypca
«I"eomeTpumn» Ha 6a30BOM ypoBHe B 10—11 kiaccax sBISIOTCS:

o hOpMUpOBaHHE TPEACTABICHUS O TEOMETPUU KaK dYacTH MHUPOBOU
KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

« hopMUpOBaHHE TIPEACTABICHUS O MHOTOTPAaHHUKAX M TElaX BPAICHUS
KaK O BOKHEWIINX MaTeMAaTHMUYECKHUX MOJIETISX, MO3BOJSIONIMX OMHUCHIBATH U
M3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,

« hOopMUpOBaHWE yMEHUS pACIIO3HABAThH HA YepPTEkKax, MOACIIX H B
peaTbHOM MHPE MHOTOTPAHHHUKH U TEJIa BPAIICHUS;

¢ OBJIAJICHUE METOJaMH PEIICHUS 33a]a4 Ha MIOCTPOSHUS HA U300paKECHHSIX
IPOCTPAHCTBEHHBIX PUTYD;

« hOpMUPOBAHWE YMEHHUS ONECPUPOBATH OCHOBHBIMH TIOHATHSIMH O
MHOTOTPAHHHUKAX ¥ TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;
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¢OBJQJICHHE  aNrOPUTMaMHU  PpEIICHHWS OCHOBHBIX THUIOB  3ajady;
(dbopMHpOBaHKE YMEHHMS MTPOBOJIUTH HECIOXKHBIE JOKA3aTeIbHbIE PACCY KICHUS
B XOJI€ pCEIICHUS CTEPEOMETPUYECKHUX 3aJady M 3a4a4 C MPAKTUYECKUM
COZIEP/KAHUEM;

epa3BUTHE  HWHTEUICKTYaJIbHBIX M TBOPYECKUX  CIOCOOHOCTEM
oOyyJaronmxcsi, Mo3HaBaTeIbHOW aKTUBHOCTH, HMCCIEIOBATEIbCKUX YMEHH,
KPUTHYHOCTH MBILIJICHUS;

e bopmupoBaHre  (QYHKIMOHAILHONW  TPAMOTHOCTH,  PEJICBAaHTHOM
Ir€OMETPUU: YMEHHE PAClO3HABATH MPOSIBICHUS T€OMETPUYECKHX MOHSITHM,
O0OBEKTOB M 3aKOHOMEPHOCTEW B pEAJbHBIX JKU3HEHHBIX CUTYyalUsX U MpU
M3YYEHUU JAPYIHMX Y4YEeOHBIX MPEAMETOB, IPOSBICHUS 3aBUCUMOCTEN H
3aKOHOMEPHOCTEH, (OpMyIHpOBaTh UX Ha fA3BIKE T'€OMETPUM U CO37aBaTh
Tr€OMETPUYECKUE MOJIETHU, MPUMEHATH OCBOEHHBIN I€OMETPUUYECKHUN amnmapar
JUISl pELIEHUs TPaKTUKO-OPUEHTUPOBAHHBIX 33]a4, HHTEPIPETUPOBATH H
OIICHUBATh MOJIYYEHHBIE PE3YJIbTATHI.

OTIUYUTENBHON OCOOEHHOCTBIO MPOrPaMMBbl SBIISETCS BKIIOUEHHUE B KypC
CTEPEOMETPUM B Hayalle €ro M3y4eHMs 3a]ad, pelulacMbIX Ha YPOBHE MHTYUTHBHOIO
MO3HAHUA, W ONpeneNéHHbIM 00pa3oM opraHu3oBaHHas paboTa HajJ HUMH, 4YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO  MBILIICHMUS,
CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBHUPYET K NaJbHEUIIEMY
M3YUYEHUIO MPEMETA.

[Ipeanourenue oTHAETCA HArJISAHO-KOHCTPYKTHBHOMY METOAY OOYyYE€HUs, TO
€CTh TEOPETHUYECKHE 3HAHHS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IMPEAMETHO-
MIPAKTUYECKOM JIEATEIIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUM Yy
y4Yalluxcs B Kypce CTepEOMETPUN MPOBOJIUTCS 3a CUET PEIICHMS 3a7ad Ha CO3JaHHE
MPOCTPAHCTBEHHBIX O0pa3oB W 3aJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Cozmanue oOpaza TPOBOAUTCS C OMNOPOM Ha HAMISAHOCTh, a
onepupoBaHuEe 00pa3oM — B YCJIOBUSAX OTBJICUYEHMSI OT HArJSAHOCTH, MBICIEHHOIO
U3MEHEHMS €r0 UCXOJHOTO COAEPKAHMSL.

OcHoBHbBIE cojepkaresibHble TUHUM Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukm», «lIpsiMble W TIJIOCKOCTH B IPOCTPAaHCTBE», «Teia BpalieHus,
«BekTopbl U KOOpAMHATBHI B IPOCTpaHCTBE». DOPMHUPOBAHHUE JOTUYECKUX YMEHUH
pacnpeziensercs He TOJbKO MO COAEpPKaTEeNIbHBIM JTMHUSAM, HO U MO ToAaM oOydeHus
Ha ypPOBHE CpeHEro 001Iero oopa3oBaHusl.

Conepxxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pPE3yJbTaTaM
OCBOEHHUS paboueil mporpaMmbl, pacOpeAci€HHbIM IO ToJaM OOyueHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJIECHUE TE€OMETPUUECKUMH MOHSATUIMU
U HaBBIKAMHU OCYLIECTBIISIIOCH MOCJIEI0BATEIBHO U MOCTYIATEIbHO, C COOIOICHUEM
NPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAIMCH B OOIIYI0 CUCTEMY
reOMETPUUYECKUX MPEICTABICHUN 00ydaromuXxcs, paciupsist U yriryomnsis e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBS3U.
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Oomiee yrcno 4acoB s u3ydeHus: yueonoro kypcea «I'eomerpusp» — 102 gaca: B
10 xnmacce — 68 vacoB (2 yaca B Hezento), B 11 kimacce — 34 gaca (1 gac B Hezerro).

***Ha uzyuenue reomerpuu B 10 wiacce (2023-2024 yueOubiii rom) u 11
kiacce (2024-2025 y4deOHbIN TOJa) pacrpeseneHo 2 yaca B HeAelo (KOJIUYECTBO
YacoB yBEJIMYEHO Ha | yac B HeZemIo B yueOHOM IUIaHE 3a CUET YacTH, popMupyemMoi
y4aCTHUKaMHU 00pa30BaTENbHBIX OTHOIIEHHI), BCero 3a aBa rojaa oOydenus - 136
y4eOHBIX Yaca.

®OPMBbI VUETA PABOYEN I[TPOI' PAMMABI BOCTIUTAHU A

BocnurarensHbI TOTeHIHAN TpeaMeTa «I'eoMeTpusy peainzyeTcs 4epes:

- TMPUBJICUCHNE BHUMAHUS OOYYAIOIIUXCS K EHHOCTHOMY aCIeKTy M3y4aeMbIX
Ha ypOKax SIBJIEHUM, OPraHU3alMI0 WX PabOThl ¢ MOJy4YaeMOM HAa YPOKE COLHMAIBHO
3HAUUMOM uWH(pOpMalMel — WHHULMUPOBAHUE €€ OOCYX ACHUS, BBICKA3bIBAHUSA
oOyJarouMMuUCsT CBOEr0 MHEHMSI 1O €€ T[OBOJY, BBIpA0OTKH CBOEro K
HEH OTHOILICHMS,

- IEMOHCTpAlMI0 O0YyYaroIIMMCS MPUMEPOB OTBETCTBEHHOT'O, I'Pa)XAaHCKOTO
MOBEJICHUS, TPOSBICHUS YEJIOBEKOIIOOMS M J100pOCEpAEUHOCTH, dYepe3 Moadop
COOTBETCTBYIOIIMX TEKCTOB JUIsl YTEHMs, 3a7ad JJjsl peleHUusi, MpOoOJIEeMHBIX
CUTyaluH 1J1s1 OOCYKICHHS B KJIacce;

- IPUMEHEHUE Ha YPOKAaX HMHTEPAKTUBHBIX (OpM paboThl ¢ 0OYyHaAIOIIMMUCH:
MHTEJUIEKTYaJIbHBIX UI'p, CTUMYJIUPYOLIUX II03HABATEIIbHYIO MOTHBALINIO
oOyyaroumxcsi; AUJAAKTUYECKOTO Tearpa, IJI€ TIOJYYEHHbIE HA YpPOKE 3HAHMS
OOBITPBIBAIOTCST B TEATPAJIbHBIX IMOCTAHOBKAX; JUCKYCCHUW, KOTOpbIE JaroT
o0y4JaroummMcsi BO3SMOKHOCTh ~ MPUOOPECTH  OMBIT  BEACHHUS  KOHCTPYKTHBHOIO
JMajnora; rpynrnoBod paboTbl WM pabOThl B Mapax, KOTOpbIE ydaT OOydaroUuuxcs
KOMaHJTHOM paboTe U B3aUMOACHCTBUIO C APYTUMHU O0yYaAOIIUMHUCS;

- MHULIMMPOBAHUE M TOJJIEPKKY  HCCIEAOBATENIbCKOM  JAESTENbHOCTH
oOydarlmuxcsi B paMKax pealu3alid WMU UHIAUBUAYAIbHBIX U TPYMIOBBIX
UCCIIEZIOBATEIbCKUX MPOEKTOB, YTO JAaCT OOy4YaroIIUMCS BO3MOKHOCTh MPUOOPECTH
HaBbIK  CAMOCTOSITEILHOTO  PEIICHHs  TEOPETHYECKOW  MIpoOJieMbl,  HaBbIK
reHepUpOBaHusl U OPOpPMIIEHUST COOCTBEHHBIX WJEH, HaBBIK YBa)XKUTEJIHHOIO
OTHOIICHUS K 4YyXXHM HJesM, 0POPMJIIEHHBIM B paboTax IpYyrux HccieioBaTesei,
HaBbIK MYyOJIMYHOTO BBICTYIUIEHUS TME€pell ayAuTOpued, apryMEHTHPOBAHUS U
OTCTaWBaHUS CBOEH TOUYKH 3PEHHUS.

VYcTaHOBIEHUE YBaKUTEIBHBIX, JOBEPUTEIBHBIX, HE()OPMAIbHBIX OTHOIICHHI
MEXy YUUTEJIEM U YYSHUKaMH, CO3JJaHle Ha YPOKaX 3MOLMOHAIBHO-

KOM(OPTHO cpefibl.

COAEPXAHHUE YYEBHOI'O KYPCA
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10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE NTOHATHUSA CTEpeOMETpUH. TouKa, IpsMast, INIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 06 aKCHOMaTUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU
U CIEACTBUS U3 HUX.

B3anmHOE pacnonokeHue MpsAMBIX B NPOCTPAHCTBE: INEPECEKAOLIUECH,
IapajulesibHble W CKpenuBarommecs npsmble. [lapamnenbHOCTs  IPSAMBIX U
IUDIOCKOCTEHW B  MNPOCTPAHCTBE: MApAJUICNIbHBIE IPSMBIE B IPOCTPAHCTBE;
[MapaJUIeIBHOCTh TPEX MPAMBIX; NAPAUICIBHOCTh IPSAMOM M INIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMM  CTOPOHAaMHM; YIOJd MEXIy MNpPsIMbBIMH B IHPOCTPAHCTBE.
[TapaienbHOCTH THIOCKOCTEN: MapaJUICNIbHbIE MJIOCKOCTH; CBOWCTBA MAPAILICIBHBIX
miockoctei. IIpocTeiiime nmpocTpaHCTBEHHbIE (DUTYphl HA IJIOCKOCTH: TETPA3Ip,
KyO, mapajuiesenumne ; HOCTPOCHNUE CEUECHU .

[lepneHaAuKYISIPHOCTE TPSIMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE NPSMBIE B
IPOCTPAHCTBE, MPSMBIE MapaJUIEIbHbIE U NEPIEHANKYIJISIPHBIE K IUIOCKOCTH, MPU3HAK
NEPHEHANKYJIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NMPSMOM MEPIIEHINKYIISIPHON
IUIOCKOCTA. YTJbl B TIPOCTPAHCTBE: YIrOJd MEXAYy NpSIMOM M IJIOCKOCTBIO;
IBYTPAaHHBIM yTroJI, JIMHEWHBIA yroa JAByrpaHHoro yria. llepnenaukyisap u
HaKJIOHHBIE: PACCTOSSHHE OT TOYKHA A0 IUIOCKOCTH, PACCTOSHHE OT MPSIMOM [0
IJIOCKOCTH, MPOEKIHs (PUTypbl HA IUIOCKOCTb. [leprneHIuKyIsspHOCTh IMJIOCKOCTEM:
IpU3HAK  NEPHNEHAUKYJSIPHOCTH  JIBYX  IUIOCKocTer.  Teopema o0  Tpéx
MIEPIICHIUKYJISIPAX.

MHOrorpaHHUKHU

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3J€MEHThl MHOTOTPAaHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. Ilpusma: nN-yrosbHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI; MpsiMasi W HAKJIOHHAs MPU3MbI; OOKOBas U
[I0JIHAs MMOBEPXHOCTh Mpu3Msbl. [lapannenenunen, mpsSsMOYToJIbHBINA NapaJlIeIenHIIe]
u ero cpoiicrsa. [Iupamua: N-yrojapHas nupamuaa, 'paHd U OCHOBAHHWE NUPaMUIbL;
OOKOBasi W TOJHAs MOBEPXHOCTh MHUpPAMUbL; MPAaBUIbHAS U YCEUEHHAs MUpaMHJA.
OneMeHTbl MNpu3Mbl M nupamuibl. lIpaBuibHBIE MHOTOTPAHHUKH: TIOHSTHE
OPaBUIBHOTO MHOIOTPaHHUKA; NpaBWbHAs MNpU3Ma M IpaBUWIbHAsA NHUPAMHIA;
MpaBUJIbHAsl TPEyroJibHas NMUpaMuIa U MPaBWIbHBIN TeTpa’ap; KyO. IIpencraBienue
O IIPaBUJIbHBIX MHOTOTPaHHUKAX: OKTadIp, AOJAEKa’Ap U ukocadap. CedueHus mpu3Msl
Y IUpaMupbl.

CummeTpusi B TPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMO,
IJIOCKOCTU. DJIEMEHTh CUMMETPUM B MUPAMUIAX, Napajuleleuneaax, NpaBUiIbHbIX
MHOTOI'PAaHHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pE€Opa, nuaroHanu, yrisl. [lnomansb
OOKOBOM TOBEPXHOCTH U TIOJHON TOBEPXHOCTH TMPSMOW TPHU3MBI, IUIONIAlb
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OCHOBaHUM, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans 60koBOM
NOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOM MNHpaMHUAbL, TEOpEMa O IUIOMIAAH
yceu€HHoi nupamubl. [lonstue 06 00béMe. OObEM MUpaMuIbl, IPU3MBI.

[TogoOubie Tena B mnpocTpaHcTBe. COOTHOIICHHS MEXIy IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEJl.

11 KITACC

Tesa Bpamuenus

[unmuaapuydeckasl MOBEPXHOCTh, 00pa3yIoue MUINHAPHIECKOW TTOBEPXHOCTH,
OCh IWIMHAPUYECKON moBepXHOCTH. [{unHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTb,
oOpa3yrolas 1 oCb; IJIOAAb OOKOBOW U TOJTHON MOBEPXHOCTH.

KoHnueckasi mMOBEpXHOCTh, 00pa3yroIre KOHWYECKOW IMOBEPXHOCTH, OCh H
BEpIlIMHA KOHUYECKON noBepxHocTH. KOHyC: ocCHOBaHUE W BepIInHA, oOpasyromias u
OCh; TUIOIIAb OOKOBOM M IMOJHOM IMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoIye U
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTtp, paamyc, AUaMeTp; IUIOHIAAb TOBEPXHOCTU CHEpPHI.
B3auMHoe pacnosiokenue cdepbl M IIOCKOCTH; KacaTesbHas IJIOCKOCTh K cdepe;
JI01A1b ChEephl.

N3o0pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIMH]Ipa U KOHYCA.

KomOunHanuu Ten BpallleHHsi ¥ MHOTOTPaHHUKOB. MHOTOIpaHHHK, OMUCAaHHBIN
okoJ10 cpepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHMUS.

[lonsitue 00 o0BEME. OcHOBHBIE CBOMCTBA 00BEMOB TEN.
Teopema 00 00bEME MPSAMOYTOJBHOTO NapaJlieenuena u ciaeAcTBus u3 He€. O0bEM
HUJIMHIpa, KoHyca. O0BEM apa u miomaab cepsol.

[Tono6nsie Tena B mnpoctpaHcTBe. COOTHOWICHUS MEXKIY —IUIOLIAISIMU
MOBEPXHOCTEN, 00bEMaMU MTOAOOHBIX TEI.

Ceuenus mwmHIpa (MapayjIeibHO U TEPICHAUKYJISIPHO OCH), CEUYEHHUs KOHYCa
(mapajuieTbHOE OCHOBAHUIO U MPOXO/IAILEE YEPE3 BEPIIMHY ), CEUEHUS 1apa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mimockoctd U B npocTpaHcTBe. CIOKEHHE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuio napaienenumnena. Pemenue 3a1ay, cBA3aHHBIX ¢ IPUMEHEHUEM
MpaBWJI JIEUCTBUA C BekTopamu. IIpsAmoyrosbHas cucremMa KOOpPAMHAT B
npoctpancTBe. Koopnunarel BekTopa. [Ipocreiimme 3amaun B KOOpAWHATAX. YTOJI
Mex 1y BektopaMu. CKalsipHOE MPOU3BEACHUE BEKTOPOB. BhIUncieHuEe yIiIoB MEX Ty
OpSIMBIMA U TUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METOA TMPU  PEIICHUH
reOMETPUYECKUX 3a/1au.

INNIAHUPYEMBIE PE3YJIBTATBI
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JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl OCBOCHMSI MPOrpaMMbl  y4eOHOTrO  MpeaMeTa
«MareMaTHka» XapakTepU3yrOTCS:

I'pa:xxnanckoe BocnuTanue:

c(hOpPMHUPOBAHHOCTHIO IPAKIAHCKON MO3UIIMKA 00yYaroerocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCUMCKOTO OOIIECTBA, MPEICTABICHUEM O MATEMAaTUYECKHUX
OCHOBaxX  (YHKIIMOHUPOBAHMS  PA3TUYHBIX  CTPYKTYp, SBJICHHH, TIPOLETYP
IPaKJaHCKOIro 001IecTBa (BBIOOPHI, OMPOCHl U MP.), YMEHUEM B3aHMMOJIEHCTBOBATH C
COIMAIBHBIMU WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIIUSIMH U Ha3HAYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTBIO POCCHMCKON TpaKAaHCKOM WISHTHYHOCTH, YBAXKCHUS K
MPOIUIOMY U HACTOSIIEMY POCCHUHCKOW MaTEMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUAM POCCUHUCKUX MAaTEMAaTHUKOB U POCCHMCKOM MaTeMaTUYE€CKOM IIKOJIBI, K
UCIIOJIb30BAHUIO OJTUX JOCTIXKEHUW B JPYTUX HAyKax, TEXHOJOTHSX, cdepax
SKOHOMHKHU.

JlyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHUEM JTyXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapoia; chOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEJECHHUSA, CBS3aHHOTO C MPAaKTHYECKUM
PUMEHEHUEM JIOCTUKEHUM HAYKU U AEATEIbHOCTBIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJla B IOCTPOCHUE YCTOMUMUBOTO OYTyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIOYAs ACTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1a4, PEIICHUM, pacCyKJICHHUM; BOCIIPUUMUYUBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUOB UCKYCCTBA.

du3nvecKkoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHS TPUMEHSITh MaTeMaTHYECKHE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JI0pPOBBIO  (3I0POBOE MUTAaHWE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIIbIXa, peryJisipHas Guandeckas aKTUBHOCTH); (DU3UUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN AESATEIbHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHMEM IIEHHOCTH TPYAOIIO0OUS; HHTEPECOM K
pazuuHbIM cepam mpodecCUuoHaTbHON AEATebHOCTU, CBI3aHHBIM C MAaTEMATUKOMN
U e€ MPUII0KEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiel npodeccuut
Y peaju30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TJIaHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTeMaTH4YeCKOMY OOpa30BaHUI0 M CaMOOOpa3OBaHUIO Ha MPOTSKEHUU BCEH
KW3HU; TOTOBHOCTHIO K AaKTHUBHOMY Yy4YacTHIO B PEIICHUU MPAKTUYECKUX 3a7ad
MaTeMaTU4YECKON HaMpaBICHHOCTH.

JKOJIOrnYecKoe BOCIMTAHHE:
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c(OPMHUPOBAHHOCTHIO  JKOJOTUYECKONW KYJIbTYPhl, TMOHUMAHUEM BIUSHUS
COIMAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOAHOM M COLMAIBHOU
Cpelibl, 0CO3HAHHEM TJI00abHOTO XapaKTepa SKOJOTUYECKUX TPOOIeM; OpueHTaluen
HA TpPUMEHEHUWE MaTEMaTUYeCKUX 3HAHWM i1 penieHus 3axad B 00JyiacTu
OKpY>Kalolllel Cpeapl, IUIAHUPOBAHUS IMOCTYIIKOB M OLIEHKHM HMX BO3MOXHBIX
NOCJEACTBUN JJIS1 OKPYKAIOILEH CPEBI.

IleHHOCTH HAYYHOTO MO3HAHUSA: _

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOUN MPAKTUKU, TOHUMAHHEM MaTeMaTHYECKON
HayKd Kak c(epbl YEJTOBEUYECKON NEITEIbHOCTH, 3TAOB €€ Pa3BUTHS M 3HAYMMOCTH
JUIS. pPa3BUTHS LIUBWIM3ALMU; OBJIAJCHUEM SI3BIKOM MATEMATHKH W MATEMaTHUYECKOU
KYJIbTYpPOU KaK CPEICTBOM MO3HAHUSA MUPA; TOTOBHOCTHIO OCYIIECTBIISATh NPOCKTHYIO
Y UCCJEN0BATENIBCKYIO AEATENbHOCTh HHANBUAYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yJbTaThl OCBOCHHS IMPOTrpaMMbl yuyeOHOTO MpeameTa
«MatremaTuka» XapaKTEePU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmeuaMuU, YHUBEPCANbHbIMU Pe2YNMUBHBIMU OeUCTNEUIMU.

1) Vuueepcanvnvie nosnaeameJibHole oeticmeus, obecneuusaiom
Gopmuposanue 6a308bIX KOZHUMUBHBIX NPOYECcco8 obyualowuxcs (oceoenue
Memooo8  NO3HAHUA  OKpyxcaiowezo  Mupa,  NpUMeHeHue  JI02UYeCKUX,
ucciedo8amenbCcKux onepayuil, ymenuu pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBU:

o BBISIBIIATH u XapaKTepHU30BaTh CYIIIECTBCHHBIC MIPU3HAKU
MaTeMaTHUYeCKNX OOBCKTOB, TMOHATHH, OTHOIICHWHA MEXIy TMOHSATUIMU;
bopMyIMpOBaTh OMpECICHHUS TOHSATUH; YCTAaHABIMBAThH CYIIECTBECHHBIN
pU3HaK KiaccUUKaIMU, OCHOBAHUS 711 0000IIEHUs U CPABHEHHU S, KPUTEPUU
IIPOBOJIUMOTO aHAJIN3;

¢ BOCIIpUHUMATh, (HOPMYJIUPOBATH H TMPEOOPa3OBBIBATH CYXKICHUS:
YTBEPAUTEIbHBIE H OTPUIlATENIbHbIE, €IUHUYHBIE, 4YacTHbIE U O0OIIue;
YCIIOBHBIE;

¢BBISBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH, B3aUMOCBS3M |
mpoTuBopednss B (dakTax, JaHHBIX, HAOMIOACHUSAX ©  yTBEPKICHUSIX;
npeaiaraTh KpUTEPHUH 711 BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPCUHH;

o JICTIATh BBIBOJBI C HMCIIOJB30BAHMEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

«TIPOBOJIUTH  CAMOCTOSITEILHO  JIOKA3aTelIbCTBA  MaTEMaTHYCCKHUX
YTBEPKICHUM (TIpsIMBbIE M OT TPOTHBHOTO), BHICTPAWBATh aPTYMEHTAIIUIO,
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MPUBOANTh TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIC
CYKICHWVSI I BBIBOJIBI;

« BBIOHMpATh CIIOCOO pelieHus y4eOHOW 3agadyu (CpaBHUBATh HECKOJBKO
BAPHAHTOB pCIICHWs, BHIOMpaTh HauOoJiee TMOAXOAAIIUNA C  y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbLcKue 1eHCTBUA:

¢ ICTIOJTL30BAaTh BOTIPOCHI KaK MCCIEA0BATEIHCKUH HHCTPYMEHT ITO3HAHUS;
(GopMynmupoBaTh BONPOCHL, (UKCHPYIOIIME MPOTUBOpEUHE, MpodIeMy,
yCTaHABIUBATh UCKOMOE U JaHHOE, (OpMUPOBAThH THIIOTE3Y, ApTyMEHTUPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

¢ IIPOBOJIUTh  CAMOCTOSITENIPHO  CIUIAHUPOBAHHBIA  JKCIEPHUMEHT,
MCCJIEIOBAaHKUE 0 YCTAHOBJICHHWIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
SBJICHWSI, TIPOIIECCA, BBISBICHHUIO 3aBUCUMOCTEH MEXIy OOBEKTamu,
SIBJICHHSIMU, TIPOIIECCAMU;

¢ CAMOCTOSITEIBHO  (pOPMYJIMPOBaTH  O0OOIIEHHWS W BBIBOABI  TIO
pe3yibTaTaM  MpPOBENEHHOTO  HAOMIOJEHUS, HWCCIEAOBAaHMS, OIECHUBATH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U 0000IIECHHU;

¢ IPOTHO3MPOBATh BO3MOKHOE PA3BUTHUE MPOIECCA, a TAKXKE BBIJIBUTATh
MPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanmueii:

¢ BEISIBIIATH Je(OUIUTHI HHPOPMAIINH, JAaHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIIPOC U TSI pEIICHUS 3a/1a4H;

«BBIOMPATh MH(POpPMAIIMIO W3 HWCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHAJIM3WPOBaTh, CHCTEMATH3UPOBaTh W WHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3TUYHBIX BUIOB M OPM TIPEICTABICHHUSI,

¢ CTPYKTYpUPOBaTh HMH(POPMAIMIO, TPEACTABIATh €€ B Pa3IMYHBIX
dbopMax, MILTIOCTPUPOBATH TpahUIECKH;

¢ OIICHMBATh  HAAEKHOCT,  HMH(POpPMAIMM MO  CAMOCTOSITEIHHO
c(hOpMYJIMPOBAHHBIM KPUTECPHUSIM.

2)  Vhusepcanonvie — KOMMYHUKAMUGHbBle  Oelicmeus,  00ecneyusaom
copMUpoBaHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUWUXCHL.
OO0menne:

¢ BOCIIpUHUMATh # (OPMYIUPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIOBHSIMU W TEISIMH OOIIEHUS; SICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOIO
TOYKY 3PCHHS B YCTHBIX M MHChbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOIY
peIIeHMS 3a1a9i, KOMMEHTHPOBATh MOTYUCHHBIN pe3yIbTaT;

eB x0ll¢ 0OCYXIEHHUsl 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU
TEMBbI, TIPOOJIEMBI, pEIIaeMoOl 3aJaud, BBICKA3bIBaTh WJCH, HAIlCJICHHBIC Ha
TIOWCK PEIICHMS; COTOCTABIIATh CBOM CYXICHHUS C CYXICHHSIMH JPYTHX
YYaCTHHKOB JHaliora, OOHApYyXUBAaTh pa3du4he M CXOJCTBO IO3UIIMHA;, B
KOPPEKTHOU opMe HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
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e IIPE/ICTABIATh  pE3yNbTaThl  pEHIeHHs  3aJadyd, SKCIEPUMEHTa,
MCCIICJIOBAHUS, MPOCKTA; CAMOCTOSITEIILHO BBIOMPATh (pOpMaT BHICTYIUICHUS C
y4€TOM 3a/1a4 MPE3CHTaIlN U 0COOEHHOCTEH ayIMTOPHUH.

CorpyaHudecTBo:

¢TIOHMMATh W  WCIONB30BaTh  TNPEUMYIIECTBA  KOMaHIHOW W
WHIUBHUIyIbHON pabOThl NP pElIeHUH Y4eOHBIX 3a7ad; MPUHUMATH IIC]b
COBMECTHOH JIeATEeITbHOCTH, TUIAHUPOBATh OPTaHU3aI[UI0 COBMECTHON paloTHI,
pacrpeenaTb BUAbl paboT, JOroBapuBaThCs, 00CYKAaTh MPOLIECC U PE3YNIbTaT
paboThl; 0000111aTF MHEHHSI HECKOJIBKUX JIIOJICH;

¢ y4acTBOBaTh B TPYMIOBBIX Qopmax paboTel (oOcyxaeHus, oOMeH
MHEHUH, «MO3TOBbI€ IITYPMbDY U HHBIC); BBIIIOJHATH CBOIO 4acTh pabOTHl U
KOOPJMHHUPOBATh CBOU JEHCTBHUS C JIPYTUMH UYJC€HAMH KOMAaH[bI, OLCHUBAThH
KauyecTBO CBOEr0 BKJaJa B  OOMMA  MPOAYKT MO  KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

3) Vnusepcanvnvie pezynamuensle oeticmeus, obecneuusarom opmuposatiue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUUHOCTIU.
Camoopranusamnus:

¢ COCTaBJIAITh IUIaH, AJITOPUTM pPELICHUS 3a/1a4H, BBIOMPATh CI0CO0
pElIEHUs ¢ YYETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ YUETOM HOBOU
uH(popmanuu.

CaMOKOHTPOJIBb:

¢BJIQJICTh HABBIKAMHU TIO3HABATENFHOW pEQICKCUH KaK OCO3HAHUS
COBEpIIIAeMbIX JEHCTBHUI M MBICIUTEIBHBIX MPOIIECCOB, HMX PE3YIbTATOB;
BJAJIeTh CIOCO0AaMU CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIlecca M pe3ylbTara
pelIeHrs MaTeMaTHUeCKON 3a1a4u;

¢ IPENIBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MpPH PEHICHUU
3aJladyd, BHOCHUTb KOPPEKTHBBl B JESITEIBHOCTb HAa OCHOBE HOBBIX
OOCTOSITENILCTB, IaHHBIX, HAMJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

¢ OLICHUBATh COOTBETCTBUE pE3yJbTaTa LEIU M YCIOBUAM, OOBSACHATH
OPUYUHBl JIOCTH)KEHUS WJIM HEIOCTH)KEHHUS pe3yibTaToB JIEATEIbHOCTH,
HaXOJMUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KJTACC
OnepupoBaTh NOHATUSAMHU: TOUYKA, PAMasi, IIIOCKOCTb.

[IprMeHATh aKCMOMBI CTEPEOMETPUM M CIIEACTBUS W3 HUX MNPH PELICHUH
reOMETPUYECKHX 3a/1a4.
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OnepupoBaTh MOHATUSMHU: MAPATUICTLHOCTh U MEPIICHIUKYISIPHOCTD MPSMBIX U
IJIOCKOCTEH.

KnaccudunupoBarh B3auMHOE paCIONIOKEHUE TPSIMBIX M IUJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMHU: JIBYTPAHHBINA yroJ, TPaHHU JIBYTPAHHOTO yTia, peOpo
JIBYTPAHHOTO yIJIa; JIMHEWHBIA YroJl JBYTPaHHOTO yrja; TrpajaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TOHATHSIMH: MHOTOTPAHHHWK, BBIMTYKIBIA ¥  HEBBITYKJIBINA
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTPaHHUKA, MPAaBUIILHBI MHOTOTPAaHHUK.

Pacmo3HaBaTh OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (MHpaMua; TIpU3MA,
MPSAMOYTOJIBHBIN NapaJljiesienunesn, Kyo).

KnaccudummpoBats MHOTOTpaHHUKH, BEIOUpAs OCHOBAHUS JJIs1 KJIACCH(PUKAITNH
(BBIMYKJIBIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKH; TIPABIJIBHBIC MHOTOTPAHHUKH; TIPSIMBIC
Y HaKJIOHHBIC MTPU3MBI, TapaAJICICITUTIC/Ib).

OnepupoBaTh MOHATUAMHU: CEKYIasl INIOCKOCTh, CEUEHHE MHOTOTPAaHHUKOB.

OOBACHATH TPUHITUIIBI TIOCTPOCHUS CEUEHUHN, UCTIONB3YS METOJ] CIIC/IOB.

CtpouTh c€4eHUS] MHOTOIPAHHUKOB METOJOM CJIEJIOB, BHITIOJIHATH (BBIHOCHBIC)
IUIOCKUE YEPTEKU U3 PUCYHKOB TMPOCTHIX OOBEMHBIX (GUTYpP: BUJ CBEpPXY, COOKY,
CHU3Y.

Pemate 3aaun Ha HaXOXJACHHE T€OMETPUUECKUX BEIMYUH 10 0Opas3lam Wiu
aNropuTMaM, TPUMCHSS W3BECTHBIC aHATUTHYCCKHE METOABl TIPU PEIICHUU
CTaHAAPTHBIX MAaTEMAaTUYECKHX 3aJad Ha BBIYHCICHHUE PACCTOSHHA MEXKIy IBYMS
TOYKaMH, OT TOYKH JI0 TIPSMOM, OT TOYKH JIO0 TUIOCKOCTH, MEKIY CKPEIIHBAIOITUMUCS
MIPSIMBIMH.

Pemartp 3amaum Ha HaXOXJACHHE TEOMETPUUECKUX BEJIMYMH MO 00pas3lam WU
aNropuT™MaM, TPUMCHSS W3BECTHBIC aHAJTUTHYCCKHE METOABl TIPU  PEIICHUU
CTaHAAPTHBIX  MaTeMaTHYECKUX  3a7ad Ha  BBIUHACICHUE  YIJIOB  MEXKIY
CKPEIIMBAIOIIUMHUCS ~ MPSIMBIMH, MEXKIYy TNPSIMOA U  IJIOCKOCTBIO, MEXKIY
TUIOCKOCTSMH, IBYTPAHHBIX YTJIOB.

Boruucisate 00bEMBI M IUIONMIAA TMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3MA,
nupamMmuaa) ¢ mpuMeHeHueM (HOpMyJl; BEIYUCIATh COOTHOIIEHUS MEXKIY IO IIMU
MOBEPXHOCTEHN, 00bEMaMU TT0I0OHBIX MHOTOTPAHHUKOB.

OnepupoBarh MOHATUSIMH: CHMMETPUSI B TPOCTPAHCTBE; IIEHTP, OCh U
MJIOCKOCTh CHMMETPHH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, TpeoOpazoBbIBaTh W  UHTEPIPETHPOBATh HHGOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUUYECKHX (PUrypax, MpeACTaBICHHYI0 Ha dYepTexax u
pUCYHKaX.

[TpumensTh TeoMeTprudecKue (HaKThl ISl PEeUICHHUs] CTEPEOMETPUICCKUX 3ajad,
MPEINOJIAraloIIUX HECKOJIBKO IIaroB PEIIeHus], €CIIM YCIOBUS MPUMEHEHUS 3a/1aHbI B
sBHOU popme.
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[IpruMmenaTs  mpoCTEMIIME  NPOTPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a1ay.

IIpuBOAUTH MPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U JKU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUHU B HCKYCCTBE.

[IpuMeHATh MOJy4YEHHBIE 3HAHHWS Ha NPAKTUKE: AHAIW3UPOBATH pEaJIbHBIC
CUTyalluM M NPHUMEHATh HU3Y4YCHHBIE IIOHATHS B IIPOLECCE IIOMCKA pElIeHUs
MaTeMaTH4ecKu c(hOpMyIHPOBAHHON IPOOIEMBI, MOAEIUPOBATH PEAJIbHBIE CUTYALIUN
Ha S3bIKE T'€OMETPUH, HCCIENOBATH ITOCTPOCHHBIE MOJEIM C HCHOJb30BAHUEM
Ir€OMETPUYECKUX MOHATUHA M TEOpEM, ammapara ajireOpbl; pemarb MPaKTUYECKHE
3a/1a4M, CBSI3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KITACC

OnepupoBath NOHATUSAMHU: IWIIMHIPUYECKAs MOBEPXHOCTb, 0Opasyrolue
WINHIPUYECKON MOBEPXHOCTHU; LMIUHAP; KOHUYECKAasi MOBEPXHOCTb, 00pa3yrolue
KOHMYECKON OBEPXHOCTH, KOHYC; cpepruyecKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (IMIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI TIOJYUYEHUS TEJ BPALLIEHUS.

KrnaccudunupoBaTe B3aMMHOE pacnoioKeHUEe Cephl U MIOCKOCTH.

OnepupoBarh MOHATHAMM: IIAPOBOM CEIMEHT, OCHOBAaHUE CEIMEHTA, BBICOTA
CEerMEHTa; IIApOBOM CJIOM, OCHOBaHWE WIAPOBOIO CJIOS, BBICOTA LIAPOBOIO CIIOS;
IaPOBOM CEKTOP.

Boruucnsate  00BEMBI M IUIOHIAJAM  TOBEPXHOCTEW  TEd  BpalleHMS,
Tr€OMETPUYECKUX TeJI C TPUMEHEHUEM (HOPMYII.

OnepupoBath NOHATUSAMU: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMUCAHHBINA
oKoJ10 cpepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK WJTU TEJIO0 BPAILICHUS.

BbIYUCHATE COOTHOIIEHUS MEXAY IUIOMIAAIMH TOBEPXHOCTEH U 00BbEMaMU
M0I00HBIX TEJL.

N300paxaTh u3ydaemble (GUIYpbl OT PYKM U C MNPUMEHEHHEM MPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
Guryp: BuI cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAIICHHUS.

W3Bnekatb, UWHTEPIpETUpPOBaTH W  NpeoOpa3oBbIBaTh MHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO Ha uYepTexax H
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BhINonHATE AEMCTBUS CI0KEHUS BEKTOPOB, BHIYUTAHUSI BEKTOPOB U YMHOKEHHUS
BEKTOpa Ha YHUCIO0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHH 00J1a/1at0T.

[IpuMeHsTh NpaBuiIo napasuiesienuIena.

OnepupoBarth NOHATUSAMU: JI€KapTOBBI KOOPAHHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA, YIOJd MEXIY
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BEKTOpPaMH, CKAJSIPHOE MPOU3BEIEHHUE BEKTOPOB, KOJIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

HaxonuTe cymMMy BEKTOPOB M IPOHM3BEACHHE BEKTOpa Ha YHCIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEACHUE, pPACKIaAbIBaTh BEKTOpP IO  JBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHUCTEME KOOPAMHAT.

[TpumensTh TeoMeTpruecKkue (akThl ISl PEIICHUs] CTEPEOMETPUUYECKUX 3a/1ad,
MIPEIOoJIararoIMX HECKOJIBKO IIAaroB PEIICHNUs, €CIIM YCIOBUS MPUMEHEHHS 3a]JaHbl B
ABHOH (opMe.

Pemarp mnpocreiiiie reoMeTpHUecKHe 3aladydl Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METO/1a.

Pemarp 3amaum Ha JI0OKa3aTeIbCTBO MAaTEeMAaTHMYECKUX OTHOLICHHM U
HAXO0XJICHUE T€OMETPUUYECKUX BEIMYHMH MO 00pasliaM WM ajlropuTMaM, MpUMEHss
M3BECTHBIC METO/IbI MIPY PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[IpumeHsTh  mpocTEWIIME  NPOrpaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUU CTEPEOMETPUUECKUX 3ajau.

[IpuBOIUTE pUMEPHI MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MONy4YEHHbIE 3HAHUS Ha MPAKTUKE: AHAJIU3UPOBATH pEalIbHbIE
CUTyallud M TPUMEHATh HU3YUYCHHbIE TMOHATUS B MPOLECCE IOUCKA pPEIICHUs
MaTeMaTH4eCKH cHOpMyITHPOBAHHON MTPOOIIEMBI, MOAECIUPOBATH PEATbHBIC CUTYAIIUN
Ha S3bIKE TEOMETPHH, HCCIENOBAaTh MOCTPOCHHBIE MOJENNA C HCIOJBb30BaHUEM
reOMETPUUYECKUX TOHITHA M TEOpeM, ammapaTa aiareOpbl, pemaTh MPaKTHYECKHE
3a/1a4d, CBSA3aHHBIC C HAXOXKJICHIUEM I€OMETPUUECKHIX BEITHUNH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HanmeHoBaHue pa3ziesioB U TEM KonnyecTBo yacos DnexTpoHHbIe (ITUPPOBLIE)
/11 MIPOrPaMMBI Bcer| Koutposnbh |[IpakTrueck | 00pa3oBaTelIbHbIE PECYPCHI
0 | ble paboThl | ue paboThl
1 |BBeneHue B CTEPEOMETPUIO 10 [[bubmuoreka [IOK
https://m.edsoo.ru/1c209e37
]

2  [[IpsiMble U TIIIOCKOCTH B 12 1 [[bubmuoTexa [IOK
npoctpancTBe. [lapaniensHOCTh https://m.edsoo.ru/1c209e37
MPSIMBIX U MJIOCKOCTEHN ]

3 [[lepnieHANKYJISIPHOCT NPSIMBIX U | 12 1 [[bubmuoTexa [JOK
MJI0CKOCTEN https://m.edsoo.ru/1c209e37

]

4 |YTiel MeXIy NPSMBIMU U 10 [[BuGmmoTexa IIOK

MJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
]

5  IMHOTrOrpaHHUKH 11 1 1 [[bubmuoTeka [JOK

https://m.edsoo.ru/1c209e37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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]
6 |OOBEMBI MHOTOTPAHHUKOB 9 1 1 [[bubmuoTexa [TOK
https://m.edsoo.ru/1c209e37
]
7 [[loBTOpEHME: ceueHUs, 4 [[bubmuoTexa [IOK
[PACCTOSIHUS U YTJIbI https://m.edsoo.ru/1c209e37
]
J106aBUThH CTPOKY
OBILIEE KOJIMYECTBO YACOB 68 4 2
10 ITPOTPAMME
11 KJIACC
No |HammeHnoBaHue pasiesioB U KonnuecTBo yacoB DnekTpoHHbIe (IU(PPOBEIE)
/1 TEM TPOTPaAMMBI Bcero [Koutponbh|[IpakTruecku| 00pa3oBaTesIbHbBIE PECYPCHI
bI€ pabOTHI| € paboThI
1 [Tena Bpamenus 12 1 [[BubmmoTrexa [IOK
https://m.edsoo.ru/1c209e37]]
2  |O0BEMBI TET 5 1 1 [[Bubmmorexa [IOK
https://m.edsoo.ru/1c209e37]]
3  |BekTophl 1 KOOPIMHATHI B 10 1 [[bubmuorexa [JOK
[IPOCTPAHCTBE https://m.edsoo.ru/1c209e37]]
4 [[loBTopeHue, 0000IICHHE, 7 [[bubaunoTeka [JOK
CHCTEMATU3ALMS 3HAHUI https://m.edsoo.ru/1c209e37]]
J100aBUTH CTPOKY
OBIIEE KOJIMYECTBO 34 3 1
YACOB I10 ITPOTPAMME
TEMATHYECKOE IINTAHUPOBAHMUME
10 KJIACC (2023-2024 y4eonblii ro)
Ne | HaummeHoBaHme KosmnuecTBo yacoB JJIeKTPOHHBIE
n/ pa3aesioB u TeM Bcer | KonTpoubh [MpakTuyeck (ungposbie)
n NMPOrpamMMbI 0 ble padoThI ue padoTbl oOpa3oBaTe/ibHbIC
pecypcsl
1 BBenenue B 10 https://lesson.edu.ru/02.3
CTEPEOMETPUIO /07
2 [Ipsimbie 12 1 https://lesson.edu.ru/02.3
IUIOCKOCTH B /07
MIPOCTPAHCTBE.
[TapamiensHOCTB
MPSIMBIX U



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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IIJIOCKOCTEN
[TepnienquKyasspHO 12 https://lesson.edu.ru/02.3
CTh MPSIMBIX U /07
IJIOCKOCTEMN
VYTIel MeXIY 10 1 https://lesson.edu.ru/02.3
MPSAMBIMHU U /07
IJIOCKOCTSIMU
MHororpaHHUKH 11 1 https://lesson.edu.ru/02.3
/07
OO0OBEMEI 9 1 https://lesson.edu.ru/02.3
MHOTOTPAHHHKOB /07
[ToBTOpEHME: 4 1 https://lesson.edu.ru/02.3
CEUCHUS, /07
PacCTOSHUS U YTJIbI
OBILIEE KOJIMYECTBO 68 5 0
YACOB I1O
I[MPOT'PAMME
11 KJIACC (2024-2025 y4eoHblii T01)
N HaumenoBanu KoaunuecTBo yacon DJIeKTPOHHbBIE
; € pa3esioB U udpossbie
n/ P Bcer Kontpoabsnbl  IIpakTnuyecku (uicpp )
TeM o0pa3oBaTejbHbIE
n 0 e padoThl e padoThI
NMPOrpamMmbl pecypcsbl
https://lesson.edu.ru/02.3/
Tena Bpamenus 24 1 07
https://lesson.edu.ru/02.3/
OOBEMBI TEN 10 1 07
Bekrops! n https://lesson.edu.ru/02.3/
KOOpJUHATHI B 20 1 07
MIPOCTPAHCTBE
[ToBTOpEHME, https://lesson.edu.ru/02.3/
07
0000111EHHE, 14 1
CUCTeMaTH3aIH
sl 3HAHU U
OBIIEE
KOJIMYECTBO
YACOB I1O 68 4 0

I[MPOT'PAMME
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1.3.PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA «BEPOSATHOCTH U
CTATUCTHUKAY.

INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «BeposTHOCTh U CTaTHCTHKa» 6a30BOTO
ypoBHs st oOywaromumxcs 10 —11 kmaccoB pa3paboTraHa Ha OCHOBE
®denepalbHOTO  TOCYJApPCTBEHHOTO 00pa30BAaTEIbHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBSIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpa3oBanus. Peammzarusi mporpamMMmbl O0OSCIIEYMBACT OBJIAJCHHUE KITFOYCBBIMU
KOMIETEHIIUSIMH, COCTABJIIOIIMMU OCHOBY JJII CaMOpPa3BUTHUS U HENPEPHIBHOTO
o0pa3oBaHMsl, LIEJTOCTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO U MO3HABATEIBLHOTO
Pa3BUTHUS JIUYHOCTH OOYHAIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposSTHOCT M CTaTHCTHKa» 0a30BOr0 YPOBHS SIBISIETCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO yuyeOHOro Kypca 0a30BOro ypoOBHS
ocHOBHOM mmikoiyibl. Kypc mpenHasHaueH s (OpMHpPOBaHUS y OOYyYarolIMXCs
CTATUCTUYECKON KyJbTYpbl W TIOHUMAHHS POJU TEOPUM BEPOSITHOCTEH Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA ISl U3y4YCHUSI CIIy4alHbIX COOBITHH, BEJIMYHUH U
npoueccoB. Ilpu m3yueHunm Kypca oOoramaroTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX MCCIEAOBAHMS U3MEHUYMBOIO MHUPA, PA3BUBACTCS TOHUMAHUE 3HAYUMOCTH
U OOIIHOCTH MAaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEeMJIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HayYHOI'O MHUPOBO33PEHHS.

CopnepkaHue Kypca HaIllpaBJIEHO HA 3aKPEIUICHUE 3HAHUMW, MOJYYEHHBIX MpPU
M3Yy4YEHUH Kypca OCHOBHOM LIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYalHBIX
BEJIMUYMHAX M B3aUMOCBA3SX MEKJIY HUMH Ha BAXKHBIX IPUMEPAX, CHOKETbI
KOTOPBIX MOYEPHHYTHI U3 OKPYIKAIOLIETO MUPA.

B cooTBeTCTBMU ¢ yKa3aHHBIMU IEISIMH B CTPYKType Y4eOHOTO Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IMIKOJbl HAa 0a30BOM YpPOBHE BBIJIEIEHBI
CICAYIOIIME OCHOBHBIE coJiepkaTeabHble JHUHUU: «CiaydailHble COOBITHSI U
BEPOSITHOCTHY, «CilydailHble BEJIMYMHBI U 3aKOH OOJBIINX YUCEID».

BaxxHyro dYacth Kypca 3aHMMaeT HW3Y4YE€HUE T[EOMETPUYECKOro U
OMHOMMAJILHOTO pacHpe/iesieHUid U 3HAKOMCTBO C MX HEIMPEPHIBHBIMU AHAJIOTAMHU
— MOKa3aTeJIbHBIM U HOPMAJIbHBIM PACTIPECICHUSIMHU.

Conepxanne mnuHUM «CiydailHbie COOBITUS W BEPOSITHOCTU»  CIIYKHUT
OCHOBOW JjIs1 (hOPMHUPOBAHMSI TIPEJICTABICHUNA O PaCHpEIeNICHUU BEPOSTHOCTEH
MEXy 3HAYCHHUSIMU CIIYYallHBIX BEJWMYHMH, a TAaK)Ke dTa JIMHUS HEoOXO0IMMa Kak
0aza I W3ydeHHWs 3aKoHAa OONbIIUX YuceNl — (yHIAMEHTAIBHOTO 3aKOHa,
NEHCTBYIOIIETO B TMpPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO
dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MpeaiaracTcsi B 03HAKOMUTEIBHOM
dbopMe ¢ MUHUMAJIBHBIM HCITOJIb30BAHUEM MaTeMaTU4eCKoro (opmann3ma.
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Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYaHBIMHA  BEJIMYWHAMU,
aKIEHTUPYIOT BHUMaHHUE IITKOJBHUKOB HA OINWCAHUU W H3YYCHHH CIyYailHBIX
SBJICHUM C MOMOIIBbIO HENpepbIBHBIX (PyHKIUN. OCHOBHOE BHUMaHUE YJENsETCS
MOKAa3aTeIbHOMY W HOPMAJIBHOMY paclpeleCHHUsIM, TIPH ITOM TMpEAroIaraeTcs
O3HAKOMHTEIIFHOE H3yueHHEe MaTepuaia 0e3 J0Ka3aTelbCTB MPUMEHIEMBIX
(hakxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha usyuenune kypca «BeposTHOCTP M cTaTuCTMKa» Ha 0a30BOM ypOBHE
OTBOAUTCS | yac B HENENI0 B TEUEHUE KaXJ0ro roja oOydeHus, Bcero 68
y4eOHBIX YacCoB.

®OPMbI YUETA PABOYEN ITPOI' PAMMBI BOCITUTAHU S

BocrniurarenpHpiii  moTeHIMan rnpeamera «BeposTHOCT, M cTaTUCTHKa»
peanu3yercs yepes:

- TPUBJICYCHHE BHHUMAHUS OOYydYalOIMUXCAd K I[EHHOCTHOMY AacHeKTy
M3y4aeMbIX Ha YPOKax sSIBICHUH, OPraHU3allMI0 X paObOTHI C TOTy4aeMO Ha ypOKe
COLIMAJIbHO 3HAYUMOW wuHpOpManmMeld — WHUIMUPOBAHUE €€ 00CYKIeHus,
BBICKA3bIBAHUS 00YYAIOIIUMHUCS CBOETO MHEHHUS TI0 €€ TIOBOAY, BEIPAOOTKH CBOETO
K HE!l OTHOILICHUS;

- IEMOHCTpPAINIO 00YYaroMMCsI TPUMEPOB OTBETCTBEHHOTO, TPAXkKIaHCKOTO
MOBE/ICHUS, TPOSBICHUS YEJIOBEKOIIO0OMS U JTOOPOCEPACYHOCTH, Uepe3 IOa00p
COOTBETCTBYIOIIMX TEKCTOB JJsi UTEHUS, 3aJad sl pelIeHHs, MPOOJIEeMHBIX
CUTYaIMM JIJ1s1 00CYKICHUS B KIIAcCe;

- IPUMEHEHNUE HAa YPOKaxX WHTEPAKTUBHBIX (HOpPM padOThl ¢ OOyUaAIOIIMMHUCS:
WHTEJUICKTYaIIbHBIX ~ UTP, CTUMYJUPYIONIMX  TO3HABATEIbHYI0  MOTHBAIIHIO
oOydJaronmxcst; JUAAKTUYECKOTO Tearpa, TIJ/i€ TOJyYCHHBIC HA YPOKE 3HAHUS
OOBITPHIBAIOTCS B TEATPAJIbHBIX TOCTAHOBKAaX; JHUCKYCCHM, KOTOpBIE JarOT
00y4arolMMCcsi BO3MOKHOCTb MPHUOOPECTH ONBIT BEACHUS KOHCTPYKTHUBHOTO
JMasora; rpynmnoBoil paboThl Wi pabOThl B Mapax, KOTOpbIE y4yaT 00ydaroImuxcs
KOMaHJTHOI paboTe U B3aUMOJICUCTBUIO C APYTUMHU 00yUYarOIIMMHUCS;

- MHUIIMUPOBAHWE W  TOAJACPKKY  HMCCIEAOBATEIbCKON  JESITeNbHOCTU
oOydJarommxcss B paMKax pealu3aliid WMHU WHIUBUIYAIBHBIX M TPYMIIOBBIX
UCCJIEI0BATENbCKUX IIPOEKTOB, 4TO JacT oOydarmumcs
BO3MOXKHOCTh MPUOOPECTH HABBIK CaMOCTOSTEIBHOTO PEIICHUS TEOPETHIECKON
mpoOIeMbl, HAaBBIK TEHEPUPOBAHUS W OPOPMIICHUS COOCTBEHHBIX WJICH, HABBIK
YBOKXUTEIHHOTO OTHONICHHSI K UYyXUM HUiesiM, oPOpMIICHHBIM B paboTax APYTrUX
uccienoBareyield, HaBbIK IMyOJWYHOTO BBICTYIUICHUS TIEpea  ayJduTOpHUEH,
apryMEHTUPOBAHMS M OTCTAWBAHUS CBOCH TOUKH 3PEHUSI.

YcraHoOBIEHUE YBAOXKHUTEIBHBIX, TOBEPUTEIBHBIX, HEPOPMATBLHBIX OTHOIICHUN
MEXy YUUTENIEeM U YUeHUKaMH, CO3/JaHie Ha yPOKaxX SMOIIMOHAIbHO-
KOM(OPTHOM Cpebl.
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COJEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBnenne MAaHHBIX C TMOMOIIbI0 Tadnaul W jauarpamm. CpenaHee
apupMeTHyecKoe, MeauaHa, HauOoJblllee W HaWMEHbIIEe 3HAYCHHUSA, pa3Max,
JUCIIEPCUSI U CTAaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CryyaiiHble KCTIEpUMEHTHI (OTBITHI) M CITyYaiHbIE COOBITHS. DJIeMEHTapHbIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO COOBITHSA. Bau3ocTh 4acTOTH U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PABHOBO3MOXHBIMU
DJIEMEHTAPHBIMU  COOBITHSMH.  BeposTHOCTH  COOBITUH B OMBITaX  C
PABHOBO3MOHBIMU AJIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HaJl COOBITUSMU: NEPECCUCHUE, 00bEAMHEHNE, TPOTUBOIMOIOKHBIC
coObITHs. Jluarpammel Ditepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcil0BHass BEpPOSATHOCTb. YMHOXKEHHUE BEPOSATHOCTEH. JlepeBo cCirydailHOTO
sKcriepuMenTa. @opmyiia moiaHo BeposiTHOCTH. He3aBrucruMbie COOBITHS.

KomMOunaroproe npaBuio ymHoxeHus. [lepectanoBku u ¢akropuai. Yucio
coueranuit. Tpeyronsuuk [Tackans. ®opmyna 6uHoma HproToHa.

bunapHbIil ciy4aiiHblil OnBIT (MCHIBITAHUE), YCIeX U Heyaada. HesaBucumblie
ucnbiTanud. Cepusi HE3aBUCUMBIX HCOBITAHUM 10 TmepBoro ycmnexa. Cepusd
HE3aBUCHUMBIX HUCTIIBITAHUN bepHyIn.

CnywantHas  BenuuumHa. Pacnpenenenune  BepostHocTed.  Jlmarpamma
pacnpenenenud. llpumepsl pacnpeneneHuii, B TOM YHCIE, T€OMETPUUYECKOE H
OMHOMHAJIBHOE.

11 KVIACC

UucioBble  XapaKTEpUCTUKH  CIy4YalHBIX  BEJIMYMH: MaTEeMaTHYECKOE
OKMJAHWE, JUCIEpPCUs W CTaHAApTHOE OTKJIOHEHME. lIpumepsl npuMeHeHHs
MaTE€MaTUYeCKOro OKHUJAHWSA, B TOM YHUCIIE B 3aJla4yax W3 MOBCEIHEBHOMN >KU3HHU.
Matematuyeckoe oxugaHue OWHAPHOW Cly4yaliHOW BeNIWYuHBI. MaTemaTtndeckoe
OKMJAHUE CYMMBl CIy4aliHBIX BEJIWYMH. MareMarnueckoe OKHUJAHUE H
JUCIIEPCHS TEOMETPUUECKOTO 1 OMHOMHUAIILHOTO PACTIPEAEICHUM.

3akoH OOJBIIMX YHUCEI M €ro pojb B HayKe, NpuUpoie U oOOIIeCTRBe.
Bb100po4HbIN METO/1 MCCTEA0OBAHMIA.

IIpumepsl HeNpepbIBHBIX ClIydyalHbIX BeauyuH. [loHATHE O IUIOTHOCTH
pacrnpeneneHus. 3a1adn, IPUBOASIIME K HOPMAJIbHOMY pactipeneneHuro. [lonarue
0 HOPMAJIbHOM pacCIpeeICHUN.

IINIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJBTATDBI
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JIngyHOCTHBIE pe3yNbTaThl OCBOCHHS IIPOTrpaMMbl y4eOHOro Tmpeamera
«MaremaTuka» XapakTepu3yTCs:

I'paxxnanckoe BociuTaHueE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOM MO3UITMN 00yJaroIIerocss Kak akTHBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUCKOTO OOINECTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
OpoLeAyp TpaxkIaHCKOTO oOmiecTBa (BBIOOPBI, OMPOCH W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKIUSIMA ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUHCKOM T'PaKIaHCKON UISHTUYHOCTH, YBAKCHHS K
MIPOIIJIOMY M HACTOAIIEMY POCCUMCKOM MaTeMaTUKH, [IEHHOCTHBIM OTHOILICHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIIOJIb30BAaHHMIO ITUX JOCTH)KCHUH B JIPYTMX HayKaX, TEXHOJOTHAX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

OCO3HAaHHEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUSA, OSTUYECKOTO  IIOBEJICHMS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUIN HAYKU U JESITEIbHOCTHIO
Y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMBOTO Oy TyIIETO.

JIcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIIOYash ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajay, pelIeHnH, pacCy X ICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMaTHYECKUM aclieKTaM pa3IMyHbIX BUJOB UCKYCCTBA.

duznveckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS TMPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro o0pa3a >KM3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (370pOBOC TNMHUTAHHE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U

OT/IbIXa, peryJisipHast busnueckas AKTUBHOCTD); bu3nIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
NeSATETHLHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOTIO0HUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JCSITCIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynmymieit mnpodeccud W pealu30BbIBATH COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTHIO K  MaTreMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa MPOTSHKCHUU BCEU JKU3HHM; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MATEMATHIECKON HAIIPABICHHOCTH.

JIKOJOTHYECKOEe BOCIIUTAHUE:

Cc(OPMHPOBAHHOCTHIO JKOJOTUYECKONW KYJIbTYpbl, TMOHUMAaHUEM BIIMSHUS
COIMAJIbHO-?PKOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
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cCpeabl, OCO3HaHHWEM TIJ0OAJIbHOIO  XapakTepa 3KOJOIMYECKUX IpoliieMm;
OpUEHTALlMEH Ha MPUMEHEHHE MAaTEeMaTHMYECKUX 3HaHWM U1 pELIeHUs 33134 B
o0nacTh OKpy’)Kawlled cpeabl, IUIAaHUPOBaHWS IOCTYINKOB M OLIGHKH UX
BO3MO>KHBIX [TOCJIEJICTBU JIsl OKPY’KaIOIIEH CPEeIbl.

LleHHOCTH HAYYHOT'0 O3HAHMA:

Cc()OPMUPOBAHHOCTHI0 MHMPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M  OOLIECTBEHHOM MpPaKTUKW, [MOHMMAaHHUEM
MaTeMaTHYeCKOM HayKH Kak c(epbl 4YelIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHS M 3HAYUMOCTH [JIsl Pa3BUTHs LMBWIN3ALWU; OBJIAJACHUEM S3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJbTYpOHl KaK CPEICTBOM IO3HAHHUS MUPA;
TOTOBHOCTBIO OCYLIECTBJIATh IPOEKTHYI0 M HCCIIENOBATEIbCKYIO ACSATEIbHOCTD
WHAUBHUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHble pe3yibTaThl OCBOSHUSI MPOTrpaMMbl Y4e€OHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
MO3HABATEJILHBIMH  JICUCTBUSIMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEUCTBUSIMH, YHUBEPCAIbHBIMU PETYIISATUBHBIMU AEHCTBUSIMU.

1)  VYHuBepcanbHble  NO3HABATeJdbHbIE  JICUCTBHS,  O0ECIEYUBAIOT
dbopmupoBaHue 0a30BbIX KOTHUTHMBHBIX IMPOIECCOB OOydYaromuxcs (OCBOCHHUE
METOJOB  TO3HAHUS  OKPYXKAlOllleTO  MHUpa; NPUMEHEHHE  JIOTUYECKHX,
MCCIIEIOBATENbCKUX ONepaluii, yMeHul padboTath ¢ uHGopMaIuei).

Bba3oBble Jornueckue aeiicTBUs:

o BBISIBJISITh U XAapPaKTEPU30BaTh CYUIECTBEHHBbIE MPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, MOHSATUN, OTHOIIEHUW MEXIy MOHSITUSIMU;
dbopMyUpOBaTh OMpEEICHUs MOHSATUN; YCTaHABIIUBATh CYIIECTBECHHBIN
MpU3HAK KJIaCCU(UKAIIUM, OCHOBAaHMS JJii OOOOIICHUS W CpaBHCHUS,
KPUTEPUH MPOBOJIMMOIO aHAIN3a;

o BOCIIpUHUMATh,  (OpMYJHUpPOBaTh U  MOpPeoOpa3OBHIBAThH
CYXXJICHUS: YTBEpJUTEIbHbIC U OTpPUIATEIbHbIC, €IUHUYHbIC, YAaCTHbIC U
o011I1€; YCIIOBHBIE;

o BBISIBJISITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npeiaratb  KpUTEpUM  JUISl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEN U
MIPOTHUBOPEUHNIL;

o JenaTh BBIBOABI C  HWCIOJB30BAaHUEM 3aKOHOB  JIOTHKH,
JNETyKTUBHBIX W WMHAYKTUBHBIX YMO3aKIIOUYEHUM, YMO3AKIIOUECHHM 110
aHaJIOTUH,

o MPOBOJNTH CAMOCTOSITENIBHO JIOKA3aTEIbCTBA MAaTEMATUYECKUX
YTBEPKIEHUN (MpsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIUIO,
OPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/IbI;
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o BBIOMpaTh croco0 perieHuss ydeOHOW 3amaud (CpaBHHUBATh
HECKOJIbKO BAapUAHTOB pEIICHMs, BBIOMpATh HamOoJiee MOAXOASAIIMMA C
y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

o HCTIOJIb30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUNA MHCTPYMEHT
MO3HaHUS;, (POPMYyJIMPOBATH BOMPOCH], (UKCUPYIOIMIUE MPOTUBOPEUHE,
npo0seMy, yCTaHABIWBATh MCKOMOE M JIaHHOE, (hOpPMHpPOBATH THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHECHHUE;

o IPOBOJUTH CaMOCTOSATEIBHO CIUIAHWPOBAHHBIM SKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOEHHOCTEH MAaTeMaTH4ecKoro
O0OBbEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

o CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUSI U BBIBOJBI IO
pe3yJibTaTaM TPOBEAEHHOIO HAOJIOACHUS, HCCIEIOBAaHUS, OILICHUBATH
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

o IPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE Mpolecca, a TAKKE
BBIJIBUTaTh MPEIOJI0KEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunpopmanueii:

° BBISBJISITH  I€PUUIUTHl MH(OPMALMK, JAHHBIX, HEOOXOIUMBIX
JUJIs OTBETA HA BOMPOC U ISl PEIICHUS 3a/1a4H;
° BBIOMpaTh MH(OpPMALMIO W3 HCTOYHUKOB PaA3JIMYHBIX THUIIOB,

aHaIIM3UPOBaTh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAITHIO
Pa3IMYHBIX BUJOB U (HOPM IPEICTABICHHS,

o CTPYKTYypUpOBaTh  HMH(OpMalMIO, TPEACTaBIATH €€ B
pa3nuyHbIX hopMax, WLTIOCTPUPOBAThH TpadUuecKH;

o OIICHMBATh HAA&KHOCTh WH(POPMALMKM IO CaMOCTOSITENIEHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

2) VYHuBepcajibHble KOMMYHUKATHBHBbIE JICHCTBHUS, OO0ECHEUYUBAIOT
c(OpPMUPOBAHHOCTH COIMAIBHBIX HABBIKOB 00YYarOIINXCSI.
OO0uenue:

o BOCIPUHUMATh U (HOPMYJIUPOBATh CYKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHHUS; SICHO, TOUHO, IPAaMOTHO BbIpa)aTh CBOIO
TOUYKY 3pEHMsI B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJy pellIeHus 3aJaul, KOMMEHTHUPOBATh MMOTYUYEHHbIN pe3yibTar;

o B xoJe oOOCyXIeHHs 3aJaBaTh BONPOCHI IO CYIIECTBY
o0Ccy»1aeMoi TeMbl, MPOOJIEMBbI, perIaeMoi 3ajlau, BbICKA3bIBaTh WJICH,
HaIleJICHHbIE HA TOUCK pEIICHUS; COMOCTaBISATh CBOU CYXKICHHS C
CYXACHUSMH APYTUX YYaCTHUKOB AMANiora, OOHApY>KWBaTh pa3iuyue U
CXOJ/ICTBO TIO3HUIMI; B KOPPEKTHOU (Gopme (HOpMyIHpOBaTh pa3sHOIIACHS,
CBOM BO3paKCHMUS,;
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®  TPEACTABIATH PE3YJIbTAThl PEHICHHUS 3a/Ja4yd, KCICPHUMEHTa,
UCCIICIOBAHMsSI,  TMPOEKTAa;  CAMOCTOATEIHHO  BBIOWpaTh  (opmar
BBICTYIUICHHS C YUETOM 3a/1a4 MPE3CHTAIIUN U OCOOCHHOCTEH ay TUTOPHH.

CoTpyaHu4vecTBo:

® [OHMMATh M HCIIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W
WHIUBUTyJIbHON pabOThI MPU PENICHUH YICOHBIX 3a71a4; TPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThl, pacrpenesaTh BUABI padoT, JOTOBAPUBATHCS, OOCYKIATh MPOIIECC
U pe3yJIbTaT paboThl; 0000IaTh MHEHUS HECKOJIBKHX JIFOJICH;

o y4acTBOBAaTh B TPYINIOBBIX (opMax paboThl (00CYXIACHUS,
OoOMEH MHEHHUH, «MO3TOBBIC IITYPMbI» M WHBIC); BBITIOJHATH CBOIO YaCTh
paboThI ¥ KOOPJAMHUPOBATH CBOU JCHCTBUS C IPYTUMH YJICHAMH KOMAaH/IbI;
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
chOpMyTUPOBAHHBIM YIACTHHKAMHU B3aUMOICHCTBHSI.

3) YHuBepcalbHbIE peryJisaiTUBHbIEC NEUCTBUS, o0ecrneunBalOT
(GbopMUPOBAHUE CMBICIOBBIX YCTAHOBOK U dKU3HEHHBIX HABBIKOB JINYHOCTH.
Camoopranusauus:

COCTABJISITH IJIaH, AITOPUTM PELICHUS 3a]a4yH, BHIOMpaTh CIOCOO pelieHus ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHU ¢ YYETOM HOBOW MH(pOpMaLUK.

CaMOKOHTPOJIb:

o BJIa/IETh HaBbIKAMU MO3HABATEIbHOU pe(IeKCUN KaK OCO3HAHMS
COBEPLIAEMBIX JEUCTBUN U MBICIUTEIBHBIX MIPOLECCOB, UX PE3YJILTATOB;
BIAaJE€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTpOJII IIpouecca H
pe3yJibTaTa peleHNs] MaTEMAaTHYECKOM 3a/1a4u;

o IPEABUAECTh TPYAHOCTH, KOTOpbIE MOIYT BO3HMKHYTH IIpU
pELIEHUN 3a1a4l, BHOCUTb KOPPEKTUBBI B ACATEIILHOCTh HA OCHOBE HOBBIX
OOCTOATENbCTB, JTAHHBIX, HAWEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;

o OLICHMBATh COOTBETCTBUE pe3yibTara LEIU U YCIOBUSAM,
OOBSICHATh NPUYUHBI JIOCTHIKEHUS WM HEAOCTHXKEHUS pe3ysbTaToB
NESTEIbHOCTH, HAaXOAWUTh OLIMOKY, JaBaTh OLEHKY NpUOOPETEHHOMY
OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

Yurarh U CTPOUTH TAOJIUIBI U JUATPAMMBI.

OnepupoBaTh  NOHATHSIMU:  CpellHee  apuMeTH4YecKoe,  MeauaHa,
HauOoJIblIee, HAMMEHbBIIIEe 3HAUEHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMU: CIyYaWHBIA IKCIEPUMEHT (OMBIT) U CIydailHOe
COOBITHE, DJIEMEHTapHOE COOBITHE (IJIEMEHTAPHBIM HMCXO0J]) CIYy4alHOTO OIbITa;
HaXOJUTh BEPOSITHOCTU B ONBITaX C PABHOBO3MOKHBIMH CITy4alHBIMH COOBITUSIMU,
HaxXOAWThb W CpaBHUBATh BEPOSTHOCTU COOBITHMM B M3YUYEHHBIX CIy4alHBIX
JKCIIEPUMEHTAX.
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Haxonutek 1 hopmMynupoBaTh COOBITHS: TIEpeceueHrne U O0BETUNHEHUE JTAaHHBIX
COOBITHH, COOBITHE, MPOTUBOMOJOKHOE JIaHHOMY COOBITHIO; TIOJH30BaTHCS
auarpaMMmamu Jisepa u GopMyJIioi ClIoKeHHs] BEpOITHOCTEN IPU pElIeHUH 3ajay.

OnepupoBaTh MOHATUSIMH: YCIIOBHAs BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS;
HAXOJIUTh BEPOATHOCTH C MOMOIIbIO MpaBUiia YMHOKEHHS, C MOMOIIBIO JepeBa
CJIy4aifHOTO OIIbITA.

[TpumeHsTh KOMOMHATOPHOE PABUIIO YMHOKEHUS MPHU PEILICHUH 3a]1a4.

OmneprpoBaTh MOHATUSMHU: HCIBITAHUE, HE3aBUCHUMbBIC HCIIBITAHUS, CEpUs
UCIBITAHUHM, yCleX M HeyJdauya; HaXOAWTh BEPOATHOCTH COOBITUH B CEpPHUH
HE3aBHCHUMBIX MCIIBITAHUN JI0 TIEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUM B
CEpHUU UCIIBITaHUN bepryun.

OnepupoBaTh  MOHATHSAMH:  CIydyailHas  BeJIMYMHA,  pacIpeeieHHue
BEPOATHOCTEH, AUArpaMMa pacripeesieHusl.

11 KJIACC

CpaBHUBaTh  BEpPOATHOCTM  3HAUYEHHUW  CIOydyaHOHW  BEJIUYHMHBI  IIO
pacipeeNIeHNIO WIH ¢ TOMOUIBIO AUATPAMM.

OnepupoBaTh NOHATHUEM MAaTEMATUYECKOTO OXKHUAAHUS; IPUBOAUTH TPUMEDPHI,
KaK MPUMEHSIETCS MAaTeMaTHYeCKOE OKUJIAaHWE CIIy4ailHOM BETWYMHBI HAXOJUTh
MaTEeMaTHYECKOE OXKHUAAHNE IO JAHHOMY paclpeeIeHHUIO.

HmeTh npeacTaBiieHue 0 3aKOHE OOJIBIINUX YHCEN.

HmeTs mpeacTaBieHrne 0 HOpMaJbHOM paclpee/iCHUH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne | HammenoBaHue pa3fenoB U TeM KonnyecTBo yacos DNEeKTpPOHHBIE

n/m MPOrpPaMMBbI Bcero [KonTtpomabs|[IpakTuueck (undpoBsie)

bIe paboTHI| U€ PabOThI oOpa3oBaTrenbHbIE
pecypchl

1 [[IpencraBiieHHE TAaHHBIX U 4 [[Bubmmorexa [IOK
onucaTenbHasi CTATUCTHKA https://m.edsoo.ru/e0b7b0

f1]]

2  |CiyuaiiHble ONBITHI M CITy4aiHbIE 3 1 [[bubamnoreka LIOK
COOBITHSI, OIIBITHI C https://m.edsoo.ru/e0b7b0
[PAaBHOBO3MOXXHBIMH f1]]

DIIEMEHTAPHBIMU MICXOJIaMHU

3 |Oneparuu Hal COOBITUSIMH, 3 [[bubmunoTexa [JOK
CITO’KEHHE BEPOATHOCTEH https://m.edsoo.ru/e0b7b0

f1]]

4 [YcnoBHasi BEpOSITHOCTB, IEPEBO 6 1 [[bubmuoTexa [JOK
ClIy4aifHOTO OIbITa, popmyia https://m.edsoo.ru/e0b7b0
MOJTHOM BEPOSITHOCTH U f1]]

HE3aBHCHUMOCTh COOBITUH
5  [DIeMeHTHl KOMOMHATOPUKHU 4 [[bubmuoTexa [JOK
https://m.edsoo.ru/e0b7b0
f1]]
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[TPOTPAMME

6 |(Cepuu mocnemnoBaTeIbHbIX 3 [[Bubmmoreka [IOK
MCTIBITAaHUH https://m.edso0.ru/e0b7b0
f1]]
/  |Cily4aiiHble BEJIMYUHBI U 6 [[bubmmoTexa [IOK
pacrpeeIeHus https://m.edsoo.ru/e0b7b0
f1]]
8 |O6o0meHne 1 cucTeMaTru3anus 5 [[bubmuoTexa [JOK
3HAHUI https://m.edsoo.ru/e0b7b0
f1]]
J106aBUThH CTPOKY
OBUIEE KOJIMYECTBO YACOBIIO| 34



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
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11 KJIACC
Ne | HammeHoBanue KosmyecTBo 4yacoB OnexTpoHHbIe (1IU(POBHIC)
n/m | pasgenoB uteM | Beero | Kontponbhbie | [IpakTuyeckue | 00pa3oBaTeIbHbBIE PECYPCHI
IPOTPaMMBbI paboThI paboThI
1 Martematnueckoe 4 [[bubmuoTexa [JOK
OXKHJIAaHUE https://m.edsoo.ru/5fbc5dcl]]
CIIy4aitHOM
BEJIMYUHBI
2 Hucniepcus u 4 1 [[bubmuoTexa [JOK
CTaHJapTHOE https://m.edsoo.ru/5fbc5dcl]]
OTKJIOHEHHE
CIIy4aitHOMN
BEJIMUUHBI
3 | 3akoH GoNbIINX 3 1 [[bubmuoTeka [IOK
qucen https://m.edsoo.ru/5fbc5dcl]]
4 HenpepniBHbie 2 [[BubmmoTrexa [IOK
Clly4yalHbIe https://m.edsoo.ru/5fbc5dcl]]
BEJTMYMHBI
(pactipeesieHus1)
5 HopwmanbsHoe 2 1 [[bubmuoteka [IOK
pacrpeieneHus https://m.edsoo.ru/5fbc5dcl]]
6 [ToBTOpEHHE, 19 1 [[bubmuoTeka [IOK
00o011IeHHE U https://m.edsoo.ru/5fbc5dcl]]
CUCTEeMAaTU3aIH
3HAHUM
J106aBUTH CTPOKY
OBII[EE 34 2 2
KOJIMYECTBO
YACOB I10

ITPOTPAMME
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