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AHHOTANUA K padoyeil mporpamme
PabGouas mnporpamma yueOHOro mnpeamera «Marematuka» mna 10-11 kmacca
MOATOTOBJIEHA B COOTBETCTBUU C:
o dbenepaibHBIM TOCYJAPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM CPEIHETO
oOmero obOpa3oBanusi (mpuka3 MuHucTepcTBa mnpocBenieHusi Poccuiickoit
®deneparuun ot 12.08.2022 Ne 732; ¢ U3MEHEHHUSIMU U JIOTIOJIHCHUSIMH );
o denepanbHOl  00pa3oBaTeNbHONW  TpOTrpaMMoOi  cpeaHero  oOIero
oOpazoBaHus, yTBepxkaAcHHOU mpukazom Ne 371 MuHucTepcTBa MPOCBEIICHUS
Poccuiickoit @eneparuu ot 18.05.23 ¢ u3MeHEeHUSIMU U JOTIOJIHCHUSIMU
o dbenepanbHOil paboueil mporpaMMoil MO MaTeMaTHUKE CpeaHEro oOIIero
oOpasoBanus (6a30BbIid ypoBeHb), MockBa, 2023;
o npuka3zom MuHucrepcra npocseuenuss Poccuiickoit @eaeparuu ot 09.10.
2024 No704 o BHECEHMM W3MEHEHHMII B HEKOTOpbIE NpHKa3bl MHUHHCTEPCTBA
MIPOCBELICHUSA Poccuiickoit Oenepanuu, Kacarolmecs benepaabHbIX
oOpa3oBaTeIbHBIX MPOTrpaMM HayaJdbHOrO 00IIero oO0pa3oBaHUs, OCHOBHOTO
o01rero oOpa3oBaHus U CpeHEro O0IIero 00pa3oBaHus;
° npukazoM MuHHCTEepcTBAa TmpocBemeHus Poccuiickon @Penepauuu  OT
18.07.2024 Ne 499 "OO6 yrtBepkaeHuu (enepaabHOrO MEPEUHs SIECKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAHUIO MPU pealld3aliiu
UMEIOIUX TOCYIapCTBEHHYIO aKKpPEAUTAIMI0 00pa30BaTENbHBIX MPOrpaMm
HavyaJIbHOTO 00IIEero, OCHOBHOTO O0IIEro, CpeHero 0o1Iero oopa3zoBanus';
® OCHOBHOW 00pa3oBaTeNBbHOM MPOTrpaMMOM CpeaHero ooInero oopazoBanus YUY
OO «IleTpoBckas mIKOIaY,
¢ WH()OPMAITMOHHO-METOAMYECKUM TMMHCHMOM 00 OCOOEHHOCTSIX MpEerofaBaHUs
yaeOHoro npeameTa «Marematukay B 2025/2026 yueOHOM TOY;
o nporpammoit Bociutanusi Y OO «lleTpoBckas mikomnay.
PaGouas mporpamma no yuebHomy npeamety «MaTtemarnkay 0a30BOTO ypOBHS IS
oOyuaronquxcst 10—11 «kjmaccoB pas3paborana Ha ocHoBe DeaepanbHOTO
rOCyJIlapCTBEHHOT0 00pa30BaTesIbHOrO CTaHJapTa cpeaHero oliiero o0pa3oBaHuUs,

C y4€TOM COBPEMEHHBIX MHPOBBIX TpebOBaHUH, MPEABSABISIEMBIX



K MaTeMaTH4ecKoMy OOpa3OBaHMIO, W TPAJUUUN POCCHIICKOro 00pa30BaHUs.
Peanuzanust mporpamMmbl 0OECIIEUMBAET OBJIAJICHUE KIFOUEBBIMU KOMIIETEHIUSIMU,
COCTABIIIIOUIMMU OCHOBY JJII CAaMOpPa3BUTHs U HENPEPHIBHOTO 0OOpa30oBaHUS,
LEJIOCTHOCTh OOILEKYJIBTYPHOTO, JIMYHOCTHOTO U IMO3HABATEIBLHOTO pPa3BUTHUSA
JUYHOCTU 0OYYaIOIIHNXCS.

B paboueili nporpamme yuTeHbl HAeH U nojoxkeHus «KoHuenuuu pa3BuUTHS
Maremaruyeckoro oopazoBanusi B Poccuiickoit ®denepanun». B coorBeTcTBUU C
Ha3BaHMEM KOHUEMLWH, MaTeMarhuyeckoe OOpa30BaHME JIOJKHO, B YAaCTHOCTH,
OPEeIOCTaBIATh KaXAOMY OOydYalolmeMycs BO3MOXHOCTb JIOCTUXKEHUS YpPOBHS
MaTeMaTUYeCKUX 3HaHUM, HEOoOXOIMMOro JUIsl AaJbHEWIEH YCHeUTHOW >KU3HU
B oOmecTtBe. MIMeHHO Ha pelleHue 3TOM 3ajjaud HalesleHa pabodas mporpamma
6a3oBoro ypoBHs. B amnoxy mudpoBoii Tpancopmanuu Becex cep uenoBeyecKou
JESTEIHbHOCTH HEBO3MOXHO CTarb OOPa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3
0a30BOM MareMaTH4eckol IOATOTOBKU. YK€ B IIKOJIE MaTeMaTUKa CIYXUT
OIIOPHBIM IPEIMETOM JUI1 U3Y4Y€HUs CMEXHBIX IUCLMIUIMH, a B XKU3HU II0CIIE
IIKOJIbl peajibHOW HEOOXOJUMOCTBIO CTAHOBUTCS HENIPEPHIBHOE 00pa30BaHUE, UTO
TpeOyeT MOITHOLEHHONW 6a30BOi 00111€00pa30BaTeIbHON NOATOTOBKU, B TOM YHCIIE
U MareMaTu4eckod. OTo OOyCIOBIEHO TEM, YTO B HAIIM JHU PacTET YHUCIO
CIIELMAJIBHOCTEHN, CBA3AHHBIX C HEIOCPEIACTBEHHBIM IPUMEHEHHEM MAaTEMAaTUKM:
U B cepe DKOHOMHUKH, | B OM3HECE, W B TEXHOJIOTMYECKUX OO0NaCTIX, H JIaXKe
B r'yMaHUTapHbIX cdepax. Takum oOpa3oM, Kpyr oOydaromuxcs, sl KOTOPBIX
MaTeMaTUKa CTAHOBUTCS 3HAYMMBIM IIPEAMETOM, CYLIECTBEHHO PACIIUPSAETCS.
[IpakTHueckas MOJIE3HOCTh MaTeMaTUKU OOYCIIOBIEHAa TeM, 4TO €€ MpPeAMETOM
ABISAIOTCA (yHIAMEHTAJIbHbIE CTPYKTYphl HAIIero MUpa: MPOCTPAHCTBEHHBIC
(GopMBI M KONUYECTBEHHBIE OTHOIIEHUS OT TMPOCTEHIINX, YCBAaUBAEMBIX
B HEMIOCPEICTBEHHOM OIIBITE, 1O JOCTaTOYHO CIIOKHBIX, HEOOXOAMMBIX JIJIst
Pa3BUTHSA HAyYHBIX M TEXHOJOTMYECKHX MACH. be3 KOHKPETHBIX MareMaTU4eCKHUX
3HAHUM 3aTPyIHEHO IIOHMMAHHWE IPUHIMIOB YCTPOMCTBA W MCHOJIb30BaHUSA
COBPEMEHHOM  TEXHUKH, BOCHPHUSTHE W UHTEpHpeTauus  pa3HooOpa3HOU

COIMAJIbHOM, SKOHOMMYECKOM, mnoauThyecko wuHpopmaimu, ManodddexkruBHa



MOBCEAHEBHAs MPAKTUUYECKas NESATEIbHOCTh. Kaxka0My 4YEI0BEKY B CBOCH KU3HHU
MPUXOJUTCS BBIMOJIHATH JOCTATOYHO CIIOXKHBIE PACYETHI U COCTABISATH HECIOKHBIC
aJTOPUTMBI, HAaXOAUTh HYXHbIe (OPMYIbl U NPUMEHSATH UX, BIAJETh
IIPAKTUYECKUMHU NPUEMAMU T'€OMETPUUYECKUX U3MEPEHUM U IIOCTPOCHUN, YUTATh
nH(opMalnnio, MPEACTABICHHYIO B BUJY TaOJIMIl, JUarpamMM | IpadukoB, >KUTb
B YCIIOBHSIX HEOIPEACIEHHOCTA U TIOHUMATh BEPOSTHOCTHBIN XapaKTep CIydailHbIX
coObiTii. OJHOBPEMEHHO C pacliupeHueM cdep NPUMEHEHUs MaTeMaTUKu
B COBPEMEHHOM 00111ecTBE BCE 00Jiee BaXKHBIM CTAHOBHUTCSI MATEMATUYECKUN CTUIIb
MBIIUIEHUS, TPOSIBIAIONIANCS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIkax. B
IpoIEeCCe H3YyUYECHUST MATEMAaTHUKU B apCeHall MNPUEMOB U METOJOB MBIILICHUS
YeJIOBeKa E€CTECTBEHHBIM 00pa30M  BKJIIOYAIOTCS  MHAYKIUSA W JETyKIIHS,
00001IeHE ¥ KOHKpeTH3aIwus, a”HaJIn3 M CUHTE3, KJ1accuuKams
U cUCTeMaru3aius, alcTparupoBaHue U aHalorus. OOBEKThl MaTeMaTHUYeCKUX
YMO3aKJIIOUCHHI, TMpaBWIa WX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHM, CIOCOOCTBYIOT BBIpAOOTKE yMEHHs (OPMYIUPOBATH,
00OCHOBBIBaTh U JIOKa3bIBaTh CYXKJIECHHS, TEM CaMbIM pPa3BUBAIOT JIOTHYECKOE
MbIlIJIeHUE. Benymas ponb NpuHAUISKUT MareMaTtuke B GOpMUPOBAHUU
aJTOPUTMUYECKONH KOMITIOHEHTHI MBIIUICHUSI U BOCIIUTAHUU YMEHUU JI€MCTBOBATh
N0 33JaHHBIM aJIFOPUTMaM, COBEPILICHCTBOBATh HM3BECTHBIE W KOHCTPYHPOBATH
HOBBIC. B mporecce perieHus 3agad — OCHOBHOW ydeOHOW JEsATEIbHOCTH Ha
YpPOKax MaTeMaTHKA — Pa3BUBAIOTCS TBOpPUECKAass W MPUKIALHAs CTOPOHBI
MbiieHus. OOydeHue MaremMaThke Aa€T BO3MOXKHOCTh Pa3BHBATh Yy y4aIIUXCs
TOYHYIO, PallMOHAJIBHYI0 U MHGOPMATUBHYIO pedb, YMEHHE OTOMpATh Hambolee
MOJIXOIAIINE S3BIKOBBIC, CHMBOJIIMUECKHUE, TpadUIECKUE CPENCTBA ISl BHIPAKCHUS
CYXICHUHN W HAITISAHOTO WX TpeacTapieHus. HeoOXonnMbpIM KOMITOHEHTOM OOTIIEH
KYJIBTYpbl B COBPEMEHHOM TOJIKOBAHHMH SIBISIETCS OOIIEe 3HAKOMCTBO C METOJaMHU
MMO3HAHUS AEUCTBUTEIBHOCTH, MPEJICTABIECHUE O MPEAMETE U METOAE MATEMAaTUKH,
€ro OTJIMYMS OT METOJIOB €CTECTBEHHBIX U T'YMAaHUTAPHBIX HAyK, 00 OCOOEHHOCTAX

MNPUMCHCHHA MATCMATHKKU JJIA PCHIICHHA HAYYHBIX W IIPHUKIIAAHBIX 3ajgad. Taxkum



o0Opa3oMm, Maremarnueckoe oOpa3oBaHME BHOCHUT CBOM BKJAJ B (hOpMHpPOBaHUE
oOw1el KylabTyphbl YEJIOBEKA.

N3ydyeHne MareMaTHMKd CHOCOOCTBYET 3CTETHUYECKOMY BOCIMTAaHUIO YEJIOBEKa,
MOHUMAHUIO KPAacOThl U U3SILIECTBA MAaTEMAaTUYECKUX PACCYXKJECHUN, BOCIPUATHIO
reOMEeTPUYECKUX (OPM, YCBOCHHIO UAEH CUMMETPUHU.

HEJIM  M3YYEHMA  YYEBHOI'O  TIPEJAMETA  «MATEMATHUKA»
[IpuopureTHpiMu 1ensiMU 00yueHus maremaruke B 10—11 kmaccax Ha 6a3oBoM
YPOBHE SIBJISIOTCS:

(GopMUpOBaHHE LEHTPAIbHBIX MAaTEMAaTHYECKUX TMOHATHA (YUCIO, BEIMYMHA,
reoMeTpuyeckas ¢urypa, nepeMeHHas, BEPOSATHOCT, byHKIUA),
o0ecrneynBarolux MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh  MaTeMaThyeCcKoro
oOpa3oBaHusl 00yUYarOIINXCS;

NOJIBEZICHUE YUAITUXCS Ha IOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aUMOCBS3HU
MaTeMaTHKH M OKPYXKAIOLIEro MHUpa, MOHMMAHWE MaTeMaTUKU KaK 4acTu oOuiei
KYJIBTYPBI YEJIOBEYECTBA,;

pa3BUTHE  MHTEIUIEKTyaJbHBIX U TBOPYECKUX  CIOCOOHOCTEH  ydaluxcs,
IIO3HABATEJIbHON  AKTUBHOCTH, HCCIENOBAaTEIbCKUX  YMEHUH, KpPUTUYHOCTH
MBIIIJIEHUS, UHTEPECA K U3YUCHUI0 MAaTEMaTHKU;

GopmupoBaHre (YHKIMOHAIBHONM MaTeMaTH4YE€CKOH TI'PaMOTHOCTH: YMEHHUS
pacno3HaBaTh MAaTEMaTHYECKHE ACHEKTHI B PEabHBIX JKU3HEHHBIX CUTYalUAX U
OpU W3YYEHUH JPYTHX Y4ueOHBIX IPEAMETOB, MPOSIBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpHOCTEH, (OpMyIHpoBaTh HUX Ha S3bIKE MaTeMaTHKUd MU CO3JaBaTh
MaTeMaTHYeCKUE MOJIENH, IPUMEHATh OCBOEHHBII MaTeMaTHYECKUM ammapar i
pElIeHUs] IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, WHTEPIPETUPOBATH W OLICHUBATH
IIOJIyYE€HHBIE PE3YNIBTATHI.

OcHOBHbIE TUHUY cofiepKaHus Kypca matemaruku B 10—11 kiaccax:

«Yucna  u BBIYMCICHUS»,  «Anrebpa»  («AnreOpandeckue  BBIPAKEHUSY,
«YpaBHEHHs U HepaBeHCTBa»), «Hauama ~ maremarmyeckoro — aHanuzay,
«T'eomerpus» («I'eomerpuueckue ¢Gurypsl © uX cBoicTBa», «H3mepeHue

IreOMCTPHUICCKHUX BCJ'II/I‘-II/IH»), «BepOHTHOCTB H CTaTUCTHKA». ,HaHHBIe JJMHUH



pa3BUBAIOTCA MapajUIeNbHO, KaXkJas B COOTBETCTBHHM C COOCTBEHHOW JIOTHKOM,
OIHAKO HE HE3aBUCUMO OJ[HA OT JIPYTOH, a B TECHOM KOHTAaKTE U B3aHMMOJCHCTBUM.
Kpome »oTOoro, mx o0OBEOMHSET JOTMYECKas COCTaBISIONIAs, TPaIUIIMOHHO
mpucCylass MaTeMaTHKe U IMPOHM3BIBAIOIIAS BCE MaTeMaTUYCCKUE  KypPCHI
U COZEpIKATECIIbHbIC JIMHUM. CdopmynrpoBaHHOE B OenepanpHoM
rOCYJIapCTBEHHOM OOpa30BaTeIbHOM CTaHJapTe CpPEeAHEro oO0IIero oOpa3oBaHUs
TpeOOBaHHE «BJIAJEHUE METONAMHU JTOKA3aTeIbCTB, aJrTOPUTMAMH PEIICHHS 3a/1a4;
yMeHHE (DOPMYITUPOBATh OTPEICIICHHS, aKCHOMBI M TEOPEMBI, IPUMEHSTH UX, TIPO-
BOJUTH JI0Ka3aTeIbHbIC PACCYKICHHUS B XOJ€ PEIICHUS 3a/1au» OTHOCUTCS KO BCEM
KypcaM, a (OpMHpPOBaHHE JIOTHUYECKHX YMEHHU paclpenessieTcsl Mo BCEM Tojaam
oOydeHHs Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusI.

HEJIM W3YYEHUA VYUYEBHOI'O KYPCA «AJITEBPA W HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A»

Kypc «Anrebpa u Hadama MareMaTWdecKOro aHanu3a» SBISETCS OTHUM W3
HanOollee 3HAYMMBIX B IIPOrpaMMe CTapIiedl IIKOJbI, IMOCKOJBKY, C OIHOMN
CTOpPOHBI, OH OO0CCICUYMBACT HMHCTPYMEHTAJIbHYIO 0a3y [UIsl H3y4eHHs] BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYTOd CTOPOHBI, (POPMHUPYET JIOTUIECKOE U
abCTpakTHOE MBINIJICHHE Y4YalIUXCs Ha YPOBHE, HEOOXOAMMOM JJII OCBOCHUS
KypcoB HH(GOPMATHKH, OOIIECTBO3HAHUS, HUCTOPHH, CJIOBECHOCTH.

B pamkax maHHOTO Kypca Yy4YalIuecsi OBJIAJEBAIOT YHHBEPCAJIbHBIM SI3BIKOM
COBPEMEHHOW  HayKu, KoTtopas  (GOpMYIUpPYeT CBOM  JOCTHDKCHHUS B
MareMaTu4deckoi dopme.

Kypc anrebpsl ¥ Hayaqm MaTeMaTHYEeCKOTO aHajin3a 3aKiajblBaeT OCHOBY IS
VCTEIIHOTO OBNAJEHUS 3aKoHAMU (U3UKHU, XUMHUH, OWOJIOTHH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA OSKOHOMHUKH W OOIIECTBEHHOW JKHU3HU, TO3BOJSET
OpUEHTUPOBATHCS B COBPEMEHHBIX MU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIIOJIH30BaTh UX B TTOBCEAHEBHOM KU3HHU.

B Toxe Bpems  oBmameHne  aOCTPAaKTHBIMH W JIOTHYECKH  CTPOTUMU
MaTeMaTU4eCKUMHU KOHCTPYKIIASMH pa3BHUBaCT YMCHHE HAXOJIUTh

3aKOHOMCPHOCTH, 00OCHOBBIBATH HMCTHHHOCTH YTBCPIKACHUA, HCIIOJIb30BaATh



00001lIeHNEe U KOHKPETH3alui0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMUPYET
KpPEaTUBHOE U KPUTUUYECKOE MBIIIJICHHE.

B xone n3yuenus anreOpbl 1 Hadasl MaTeMaTHUYECKOTO aHalW3a B CTapllIeil IKoie
yyalmpecs: — MOMydYaloT  HOBBIM  OMBIT  pEeHIeHHs  OPUKIATHBIX  3ajad,
CaMOCTOSITETTFHOTO MOCTPOCHHUSI MaTEMAaTHIECKIUX MOJIETICH pealbHbIX CUTYaIlHi 1
UHTEPIPETAllud  TONYyYEHHBIX  PEIICHUH, 3HAKOMSATCS C  MpUMEpaMHu
MaTeMaTHYeCKHX 3aKOHOMEpPHOCTEeW B  TIpUpOAe, HayKe U B UCKYCCTBE,
C BBIJAIONIMMHCS MaTEMAaTHIECKUMHU OTKPBITUSMU U UX aBTOPaMH.

Kypc oOmamaeTr 3HaYMTENbHBIM BOCIHTATENBHBIM MOTEHIIMAJIOM, KOTOPHBIH
peaymzyeTcsi Kak uyepe3 y4deOHbI Marepuaj, CIocOOCTBYIOMUI (OPMUPOBAHUIO
HayYHOTO MHPOBO33PEHHUS, TaK W Uepe3 CHenupuKy y4eOHOW esTEIbHOCTH,
TpeOyromeit CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, IPOIOJKUTEITBHOM
KOHIIEHTPAIU BHUMAHUS M OTBETCTBEHHOCTH 32 MOTyUYCHHBINA PE3YIIBTAT.

B ocHoBe Mertomuku oOydeHus anreOpe M HayaslaM MareMaTH4ecKoro aHajiHu3a
JSKUT AEATENbHOCTHBIM NpUHIMI oOydeHus. B cTpykrype kypca «Aunrebpa u
Hayajla  MareMaruyeckoro  aHaju3a»  MOXKHO  BBJICTHTH  CJIEQYIOLIUe
coziepKaTeIbHO-MEeTOAUYecKne JMHUM: «Yucna U BBIYMCICHUSN», «DYHKIUU U
rpadukn», «YpaBHEHUS M HEpaBEeHCTBa», «Hadama maremarnueckoro aHamm3ay,
«MHOXecTBa U JIOTHKa». Bce OCHOBHBIE CONEPKATEIbHO-METOIUYECKHE JTMHUU
M3Y4aroTCs Ha MPOTSHKEHUH IBYX JIET 0OyYeHHS B CTaplIel IIKOJIE, €CTeCTBEHHO
JOTONHSASL IPYT JIpyra U IMOCTENEHHO HACHIIAsCh HOBBIMU TEMaMHU U pas3/iejaMHu.
MOXHO C yBEpEHHOCTBIO CKa3aTh, YTO JAHHBIM KypC SIBISIETCS MHTETPATUBHBIM,
MIOCKOJIBKY 00BeAMHSET B cebe colep)KaHHEe HECKOIbKUX MaTreMaTHYeCKHUX
OUCUMIUIMH: anredpa, TPUTOHOMETPHs, MaTreMaTHMYeCKUd aHajdu3, TEeopHs

MHOECTB U JIp.

HEJI U3YUYEHUA YYEBHOI'O KYPCA «'EOMETPUS»
BaxxnocTps yueOHOro Kypca reoMeTpuu Ha YpOBHE CpeIHero oOiero oopa3oBaHus
0o0yCJIOBJIEHa TMPAKTUYECKOW 3HAYMMOCTBIO METANPEIMETHBIX | MPEIMETHBIX

PE3yIbTaTOB O6y‘-ICHI/I$I TCOMCTPHM B  HaAIIpaBJICHHMHM JIMYHOCTHOI'O PAa3BUTHUA



oOyuaroruxcsi, GopMuUpoBaHusl (PYHKIIMOHATHLHON MaTeMaTUYeCKOW rpaMOTHOCTH,
W3YYCHHS IPYTUX YU4COHBIX AUCIUILINH.

Pa3Butrie  y yyamuxcsi =~ NpPaBWIBHBIX  NPEACTABICHUN O CYIIHOCTH U
MIPOUCXOXKJICHUH TE€OMETPUUYECKUX aOCTpaKiMii, COOTHOIIEHWH PEaJbHOTO U
WJICAJIBHOTO, XapakTepe OTPAKCHUsS MATEMAaTUYECKOW HAyKOWM SIBICHUU U
MPOLIECCOB pEalbHOTO MHUpPA, MECT€ TEeOMETPUU B CUCTEME HayK M poJid
MaTE€MaTU4YECKOTO  MOJCJUPOBAHUS B HAyYHOM  TO3HAHUM U B MPAKTUKE
crocoOCTByeT (HOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS YUaIIUXCS, a TaKKe
Ka4eCTB MBIILICHUs, HEOOXOAUMBIX MJIA afanTallid B COBPEMEHHOM OOIIECTBE.
I'eomeTpus siBnsieTcss oqHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus, TaKk Kak OOecCreYrMBaeT BO3MOXHOCTh HM3YYCHHUS KaK JUCIUILIAH
€CTEeCTBEHHO-HAYyYHOW HAIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbIUieHHe, (GopMuUpyeMoe TIpH HM3YyUYEHUH OOyJaroU[MMUCS
NOHSATUMHBIX OCHOB TE€OMETPUU M  TMOCTPOCHUM IIEMOYKH  JIOTHYECKUX
YTBEP>KIECHUN B XOJE pEUICHUS TEOMETPUUECKUX 3a/1ad, YMEHHE BBIJBUIaTh
U ONPOBEPraTh TMIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCSA MPU PEHICHUH 3a/ad
€CTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (pU3UKH.

YMeHre OpHEeHTUPOBAThCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTsax JeATeIbHOCTH 4denoBeka. OpueHTanus 4dYeloBEeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOIUMOE YCJIOBHE €ro CoIMajbHOro ObITHs, (opMma
OTPa)KEHHUS OKPYXAIOIIET0 MHUpPA, YCJIOBUE YCHENIHOTO IO3HAHUS W aKTUBHOIO
npeoOpa3oBaHusl  ACHCTBUTENbHOCTH. OmepupoBaHHE  MPOCTPAHCTBEHHBIMHU
oOpazamMu OO0bEIUHSET pa3Hble BHUABI y4EeOHOU | TPYIOBOW NEATEIHLHOCTH,
ABIISICTCS ONHUM W3 TMPO(PECCHOHATHHO BaXKHBIX KAdyecTB, MOATOMY akKTyajbHa
3amaqa GOPMUPOBAHHS y OOYYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIIIEHUS KAk
Pa3HOBUAHOCTH  OOpPAa3HOTO  MBIIUIEHUS —  CYIIECTBEHHOIO  KOMITOHEHTa
B MTOJITOTOBKE K MPAKTUYECKOM NESITEIbHOCTH 1T0 MHOTUM HAIIPABICHUSIM.

[lenb ocBoeHust mporpaMmbl yuyeOHOTo Kypca «leomeTpusi» Ha 0a30BOM ypOBHE
oOydenusi — o00111e00pa3oBaTeIbHOE U OOIIEKYIBTYPHOE Pa3BUTHE OOYyHAIOUIUXCS

yepe3  oOecriedeHHEe  BO3MOXKHOCTH  MPUOOPETEHHs] U HCHOJIb30BAHUS



CUCTEMATUYECKUX TEeOMETPUYECKUX 3HAHMUM U  JeUCTBUM, crenu@uuHbIxX
F€OMETPUM, BO3MOXXHOCTH  YCHEIIHOTO  MPOJOJDKEHUS  OOpa3oBaHUs MO
CIEUUAIBHOCTSIM, HE CBA3aHHBIM C TMPUKIAJAHBIM HCIOJb30BAHUEM TE€OMETPUHU.
[Iporpamma o reomeTpuu Ha 6a30BOM YpOBHE MpeHA3HAUCHA JJIsI 00Y4aIOIUXCs
CpPEeIHEH IIKOJIbl, HE HCIHBITHIBABIIMX 3HAUUTEIbHBIX 3aTPYAHEHUM Ha YpOBHE
OCHOBHOTO 001miero o6pazoBanus. Takum oOpazoM, oOydaroniuecsi Ha 0a30BOM
YpOBHE JIOJDKHBI OCBOMTH OOIIME MaTeMaTHYECKUE YMEHUs, CBSI3aHHBIE CO
crienuPpuKol TeoMeTpur U HEOOXOIUMBIC NJIs JKM3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 310T0, OHM UMEIOT BO3MOXKHOCTh U3YYUTh TEOMETPHIO OoJiee TIIyO0Ko, €CiIu
B JJaJIbHEUIIIEM BO3HUKHET HEOOXOJUMOCTh B IF€OMETPUUYECKHUX 3HAHUSIX B
npodecCUOHaNbHOM JeATeNbHOCTH. JlOCTM)KEHHUE I1IeTM OCBOSHHUS IMPOTPAMMBI
obOecrieunBaeTCsl pelieHneM COOTBETCTBYIOIIUX 3aad.

[IpuoputeTHRIMU 3a/1ad4aMu OCBOCHHMS Kypca «l eoMeTpun» Ha 6Ga30BOM ypOBHE B
10—11 knaccax SIBISIOTCS:

dbopMupoBaHUE TMPEACTABICHUS O TEOMETPUM KaK YacCTH MHPOBOU KYJIBTYPHI U
OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

dbopMHupoOBaHUE MPEICTABICHUS O MHOTOTPAHHHMKAX M TellaX BpallleHus Kak
0 BOXHEHIIIMX MaTEeMaTHYECKUX MOJEIISIX, TMO3BOJISIIONIMX OIKCHIBaTh M M3ydaThb
pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

dbopMHupoBaHUE YMEHHS pPacIliO3HABaTh Ha YepTekKaxX, MOJCISAX W B PEaJbHOM
MHPE MHOTOTPAHHUKH U TEJa BpaIllCHHUS;

OBJIAJICHMEC METOJaMH pCIICHHWS 3aJlad Ha IIOCTPOCHUS Ha HM300paKEeHUIX
MPOCTPAHCTBEHHBIX PUTYD;

dbopMHUpOBaHUE YMEHUS ONIEPUPOBATH OCHOBHBIMH MOHSATUSIMH O MHOTOI'PaHHHKAX
M TeJlaX BpaIllCHUS U MX OCHOBHBIMHU CBOMCTBAMU;

OBJIAJICHUE aJITOPUTMAMU PEIICHUSI OCHOBHBIX THIIOB 3a]1a4;

dbopMHupOBaHUE YMEHHS MPOBOIUTH HECIIOXKHBIC JOKA3aTCIbHBIC PACCYXKICHUS B
XO/l€ PpEIICHUS CTEPEOMETPUUYECKUX 3adad W 3aJa4 ¢  [PAKTHICCKUM

COJCPIKaHUEM;



pa3BUTHE HHTEIJICKTYaJbHBIX U TBOPUECKHX CIIOCOOHOCTEW OOydarommxcs,
MO3HABATEJIbHOM  aKTMBHOCTH, MCCIEIOBAaTEIbCKUX YMEHHM, KPUTHYHOCTHU
MBIIIJICHHUS;

dbopmupoBaHue (PyHKIIMOHATBLHOH TPAMOTHOCTH, pEJIEBAaHTHOM TE€OMETPUH:
YMEHHUE paCIliO3HaBaTh MPOSBICHUS TEOMETPUUECKUX TOHSATUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEANIbHBIX KU3HEHHBIX CUTYallUSX U TIPU U3YUYCHUU APYTUX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
dbopMyTHpoOBaTh UX HA SI3BIKE TEOMETPUHU U CO3/]aBaTh T€OMETPUUYECKUE MOJIEIIH,
NPUMEHSITH OCBOCHHBIM TI'€OMETPUYECKUN ammapar sl PELICHUS TMPAKTUKO-
OpPUEHTHUPOBAHHBIX 3374, HWHTEPOPETUPOBATH U  OICHUBATh MOJYYEHHbIC
pE3YJBTaThI.

HOEJIM  M3VYEHUA  YUEBHOI'O  KYPCA  «BEPOATHOCTH U
CTATUCTUKA»

VY4eOHbit Kypc «BeposSTHOCTh U CTAaTUCTHKA» MpeAHa3HaYeH NI (OPMHUPOBAHUS
y oOy4alomuxcsi CTaTUCTUYECKOM KyJAbTYpPhl M TOHUMAHHUSA POJH TEOPUU
BEPOSITHOCTEN KAaK MareMarudyecKoro WHCTPYMEHTa ISl W3Y4YEHUs CIIy4alHBIX
COOBITH, BEJIMYUH U TIPOLIECCOB.

[Ipu wu3yueHum Kypca oOOramiaroTCsi TMPEACTABICHUS YYallMXCsS O METOoAax
UCCJIEIOBAHUS HM3MEHUMBOIO MHpA, PA3BUBAETCS NOHUMAHUE 3HAYUMOCTU U
OOLTHOCTH MAaTeMaTHYECKUX METOIOB TIO3HAHUS KaK HEOThEMJIEMOM YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PECHHUSI.

CopepkaHve Kypca HalpaBlI€HO Ha 3aKpEIUICHUE 3HAHWM, IONYYEHHBIX IIPH
M3YyYECHUHU Kypca OCHOBHOMW LIKOJBI U HA Pa3BUTHUE NPEACTABICHUN O CIy4alHBIX
BEJIIMYMHAX M B3aHUMOCBS3SX MEXJIy HUMH Ha BAXKHBIX [PHUMEPAX, CHOKETHI
KOTOPBIX ITOYEPIHYTHI U3 OKPYKAKOUIET0 MUPA.

B pesynasrare y oOydarommxcs JOHKHO C(OPMHUPOBATHCS TMPEACTABICHUE O
HanOoJee ynoTpeOUTENbHBIX U OOIHNX MAaTEMATHUYECKUX MOJEISAX, UCTIOIb3YEMBbIX
JUISL  OMMCAHUSI ~ AHTPOIMOMETPUYECKUX U JeMOorpauyeckux  BeJIWYUH,
MOTPEIIHOCTEN B Pa3IMYHOrO POJa M3MEPEHUSX, MJIUTEIbHOCTH O€30TKa3HOU

paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUI U
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IpoLEeccoB B 00miecTBE. B COOTBETCTBUM € yKa3aHHBIMU LEINSIMU B CTPYKTypeE
yueOHOro kKypca «BeposTHOCTh M CTaTHCTHKa» CpeJHeld WIKOIbl Ha 0a30BOM
YPOBHE BBIJICJICHBI CIEIYIOUIME OCHOBHbBIE co/lepKaTeabHble TUHUU: «CiaydalHble
COOBITHS M1 BEPOSATHOCTHY, «CiydaliHble BEJTMUYMHBI M 3aKOH OOJIBIINX YHCEID».

B coorBercTBUM ¢ y4eOHBIM IJIaHOM Ha u3ydyeHue maremaruku B 10-11 kmaccax
OTBEJEHO 5 yueOHbIX 4yacoB B Hezaento, Bcero 170 ydacoB (2 uvaca - anreOpa u
Hayajla MaTeMaTuyecKoro aHaiausa, 2 yaca — reoMeTpus, 1 yac — BEpOATHOCTh U
CTaTUCTHUKA).

YueOHO-MeToAMYECKHI KOMILIEKC, 00ECTICUMBAIOIINIA peatn3aliio padoyeil mporpamMmmal:
Anrebpa u Hadana aHanusa: 10-11 k1. yueOHuUK 1151 0611eo0pa3oBaT. opranusanui
/ [II.A. Anumos, FO.M. Komnsirun, M.B. TkaueBa u ap.] — M.: IIpocBenienue.
Aranacan JI.C., byry3zoB B.®., Kagomues C.b., Ilozusk O.I'., Kucenesa JI.C.
I'eometpus. 10—11 knaccel: YueOHUK uisi 00111€00pa30BaTEIbHBIX YUPEIKICHHIM.

M.: IIpoceemienue.

I[Inanupyembie pe3yJibTaThbl OCBOEHHUS Y4eOHOI0 MpeaMeTa.

OcBoenue yueOHOro mpeamera «MaremaTuka»  JOJDKHO — 00€CIeurBaTh
JOCTH)KEHUE HA YPOBHE CPETHETO 00IIero 00pa3oBaHus CIEAYIOMUX JUIHOCTHBIX,
MEMpPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:
JIMUHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIE  pE3yNbTaThl  OCBOCHHS  MPOTpaMMbl  y4eOHOTO  mpeaMera
«MaremaTuKa» XapaKTepHU3yIOTCS:

I'paxknanckoe BocnmuTaHue:

c(hOPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3UIMU OOYYAIOMIErocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIeHa POCCHUICKOTO oOmrecTna, NpeACTaBICHUEM
0 MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHUH,
MpoLeayp TPaKIAHCKOTO 00mecTBa (BBIOOPBI, OMPOCHI H  TP.), YMEHHUEM
B3aUMOJICHCTBOBaTh C  COLMAJbHBIMU HMHCTUTYTaMHU B COOTBETCTBUU C HX
GYyHKIMSIMU U HA3HAYEHUEM.

HanHOTH‘leCKOG BOCIIMTAHHC:
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c(hOPMUPOBAHHOCTHIO POCCUHCKOM TpaKJaHCKOW HMACHTUYHOCTH, YBaXKCHUS
K IPOLJIOMY M HACTOSAIIEMY  POCCUMCKOM  MAaTeMaTUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHKECHUSM PpOCCUHUCKUX MATEMATUKOB U  POCCHUUCKOMU
MAaTEMaTHYE€CKOM IIKOJbI, K HCMOJIb30BAHUIO ATUX JOCTUKEHHUI B JIPYTrUX HayKax,
TEXHOJIOTHUSX, chepax IKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHHUEM JIYXOBHBIX ILIEHHOCTEW POCCHUUCKOTO Hapoja; chOpMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, 3TUYECKOIO0 MOBEIECHHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUN HAyKH W JACATEIbHOCThIO YYEHOTO; OCO3HAHUEM
JUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYUBOTO OYIYIIIETO.

JcTeTHUECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIOYasg OCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pelLIEHNH, pacCyKJIeHUM;
BOCIIPUMMYHMBOCTBIO K MATEMAaTHYECKUM aCEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.
du3nyecKkoe BOCMMUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS NMPUMEHATh MaTeMaTHYECKUE 3HAHHUS B HHTEpecax
3I0POBOTO M 0e30MMacHOro oopasa >KM3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO (370pOBOE MHTaHUE, COAJTAaHCUPOBAHHBIM PEKHUM 3aHATHH U OTIbIXA,
perynsipHas (u3nyeckas aKTHBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHMS, IPHU
3aHATUAX CIIOPTUBHO-03J0POBUTEIBHOMN AESATEIBHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K  TPYAYy, OCO3HAHHEM IIEHHOCTH TPYAOJIIO0Us; HHTEPECOM
K pa3Mu4HbIM ~ chepaM  MpodEeCCHOHATBHOW  JICSITEIBHOCTH, CBSI3aHHBIM
C MaTeMaTHKON M €€ TPHIOKEHUSIMH, YMCHHEM COBEpPIIATh OCO3HAHHBIN BBIOOD
Oynymeir mpodeccnr W peaau30BBIBAaTh COOCTBEHHBIC KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO u CITOCOOHOCTBIO K MAaT€MaTUYECKOMY 00pa30BaHUIO
1 caM000pa30BaHUI0 HAa TPOTSIKEHUU BCEH >KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHWHM MPAKTUYECKHUX 3a7a4 MATEMATHYECKOW HampaBJICHHOCTH.
IKO0JOruYecKoe BOCIUTAHHUE:

C(I)OpMI/IpOBaHHOCTBIO AKOJIOTUYECKOM KYJIBbTYPHI, IIOHMMAaHHEM BIIMSIHU A
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COLIMATIbHO-KOHOMUYECKHUX IMPOLECCOB HA COCTOSIHUE NPUPOJHOM M COLMAIBHOU
Cpelbl, OCO3HaHMEM TJ00aJbHOTO XapakTepa SKOJOTMYECKUX MpoliieM;
OpHEHTAIIMEN HA NPHUMEHEHUWE MATEMATHYECKUX 3HAHWUW JUIsl pElIeHHs 3aaad B
0o0JaCTH OKpYXalolleld cpefpl, IUIAHUPOBAHUS IOCTYNKOB U  OLIEHKH HX
BO3MOJKHBIX ITOCJIEACTBUMN JJIs1 OKPY/KAKOUIEH CPEbI.

IleHHOCTH HAYYHOI'0O NO3HAHUS:

c(OpPMHPOBAHHOCTBIO ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO  pa3BUTUS  HAyKd M OOLIECTBEHHON  MpPAaKTHUKW, MOHMMAaHUEM
MaTEMaTUYECKOM HayKu Kak c(epbl YellOBEYECKOM JesATeNbHOCTH, ATAaloB €&
pa3BUTUA W 3HAYUMOCTH [JIl PA3BUTHS IMBUJIM3ALMH; OBJAJECHUEM S3bIKOM
MaT€MAaTUKA W MAaTeMaTH4YEeCKOM KYJIbTYpOMl KakK CpEICTBOM MO3HAHUA MHpA;
TOTOBHOCTBIO OCYLIECTBIIATH MPOEKTHYIO U HUCCIEAOBATENBCKYIO AESATEIbHOCTD

WHIWBUAYAJIbBHO 1 B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHble pe3yJabTaThl OCBOCHHUS MPOrpaMMbl  yueOHOTO MpeaMera
«MaremaTtuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HABATENIbHBIMU  JCUCTBUSAMH,  YHHUBEPCAIbHBIMU  KOMMYHUKATUBHBIMU
NENUCTBUSIMU, YHUBEPCAIbHBIMU PETYJISTUBHBIMU JIEUCTBUSIMH.

1) YHuBepcaibHble O3HABATEIbHBIE IeHCTBHS, 00SCIIEeUYnBaIOT (HOPMUPOBAHHE
0a30BBIX KOTHUTHUBHBIX MPOIIECCOB OO0YyYAIOMUXCS (OCBOCHHUE METOOB MO3HAHUS
OKPYXKAOIIEr0o MUpa; IMPUMEHEHHUE JIOTMYECKUX, HCCIEAOBATEIbCKUX OIEepalui,
yMEHHH paboTaTh ¢ HHpOopManmen).

ba3oBble jornueckue AecTBUA:

BBIABISATH M XAPAKTEPHU30BaTh CYILIECTBEHHBIE NPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHWH MEXIy MOHATUSAMU;, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHSATUI; YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHUS JIJ1s1 000OIIEHHS] M CPABHEHMSI, KpUTEPUU ITPOBOIMMOTO aHAJIU3a;
BOCIIPUHUMATh, (POPMYIUpPOBaTh U IPeOoOPA30BBIBATH CYKJICHUS: YTBEPAUTEIbHbIC

U OTPHULATCIBbHBIC, CAMHUYHBIC, YaCTHBIC U 06H_[I/Ie; YCIIOBHEBIC,
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BBISIBIISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3W U MPOTHBOPCUUS
B (pakTax, MAaHHBIX, HAONIOJACHUSIX W YTBEPKICHHSX; MpEIaraTh KPUTEPHH IS
BBISIBJICHUS 3aKOHOMEPHOCTEW U IIPOTUBOPEUUN;

JeNnaTh  BBIBOJBI C  HCIOJIB30BAaHUEM  3aKOHOB  JIOTHKH, JCAYKTHBHBIX
Y UHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJUTL CAMOCTOSITCIIPHO JIOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPIKICHHUM
(MpsiMBle ¥ OT MPOTHUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, IPUBOJIUTH TTPUMEPHI
U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKJICHHUSI 1 BBIBOJIHI;

BBIOMpATH CIOco0 pemieHus yuyeOHOU 3ajaur (CpaBHHBATh HECKOJBKO BapHAHTOB
perieHus, BBIOMpaTh HaWOoNee MOAXOMANMHA C  y4ETOM CaMOCTOSTECIBHO
BBIJICJICHHBIX KPUTCPHUCB).

Ba3oBble ucciienoBaTeabcKHe TeiiCTBHUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCJICIOBATCIbCKHA HWHCTPYMEHT ITO3HAHWS,
dopMynupoBaTh  BOMPOCH],  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpoOiIemy,
yCTaHABIMBATh MCKOMOE U JaHHOE, (HOpPMHUpPOBATh THUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MTO3UIIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSITEBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAaHUE TIO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTreMaThuueckoro oOBeKTa, SIBICHWS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEXTy 00BEKTaMHU, SIBICHUSIMU, TIPOIIECCAMU;
CaMOCTOSITEIbHO (OpPMYIUpPOBaTH OOOOIIEHUS W  BBIBOJBI IO pe3yJbTaTaM
MPOBENEHHOTO  HAOIONIEHMS, HWCCJIENOBAaHUSA, OICHUBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIhbTaTOB, BEIBOAOB U 000OIICHHIA,

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a  TakKKe BBIIIBUTATh
MIPEATOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmaumei:

BBISIBIISITH e(OUIUTH HHGOPMAIINH, TaHHBIX, HECOOXOUMBIX ISl OTBETa Ha BOTIPOC
U JUTS peleHUs 3a1a9H;

BEIOWpaTh WH(OpPMAIMI0O W3 KMCTOYHUKOB Pa3UYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BUIOB W

dbopM npecTaBICHUS;
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CTPYKTypUpOBaTh HMHGPOPMAIMIO, TMPEJICTABISITh €€ B pasIMUHbIX (popmax,
WUTIOCTPUPOBATh TpadUuecKy;

OLICHMBAaTh HAJAEXKHOCTh MH(OPMAIMK MO CaMOCTOSTENIBHO C(POPMYIUPOBAHHBIM
KPUTEPUSM.

2) YHuBepcajibHble  KOMMYHMKATHBHbIE  JeHCTBUSI, 00ECIEYMBAIOT
c(OpMHPOBAHHOCTH COLIUATIBHBIX HABBIKOB 00YYaIOIIHXCSI.

OO0wenue:

BOCIIPUHUMATh W  (POPMYIHpPOBATh CYXKICHUS B COOTBETCTBUHM C yCIIOBHSIMU
U IEJsIMHU OOIIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PECHHS B
YCTHBIX U THUCHMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO XOJYy PEILICHUs 3ajayw,
KOMMEHTUPOBATh MOJIYUYEHHBIN PE3YIIbTAT;

B XOJile OOCYXJEHHs 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJieMbl, pemaeMoil 3aJaud, BBICKA3bIBaTh HJEH, HAICJICHHbIE Ha IOUCK
pEIICHHs; COMOCTABISITH CBOM CYXICHHUS C CYKIEHUSMU JAPYTHX YYaCTHUKOB
auanora, oOHapyXUBaTh pa3jMdKMe M CXOACTBO IO3MIIMI; B KOPPEKTHOU (opme
dbopMynHpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJICTABISATh PpEe3yibTaThl pEUICHUS 3a/Jaud, SKCIEPUMEHTa, HCCIEAOBAHMS,
IIPOEKTa; CaMOCTOSATEIBLHO BHIOMpATh (QopMaT BBICTYIUICHHS C Y4€TOM 3aaad
Ipe3eHTAIMN 1 0COOCHHOCTEH ayAUTOPHH.

CoTpyaHu4vecTBO:

MOHUMAaTh M WCIOJB30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaTbHOU
paboThl TpW pElmIeHHH YYEeOHBIX 3a/Jad; NPUHUMATh IeJlb COBMECTHOM
JESTENHHOCTH, TUTAHUPOBATH OPTaHU3AIMIO COBMECTHOW pabOThHI, paclpeessTh
BUIBI paboOT, MOrOBAapWBATHCS, OOCYXIaTh TMPOIECC U pe3yiabTaT padOTHI;
0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBAaTh B IPYIIOBBIX (opMax paboTel (0OCYKIaeHus, OOMEH MHEHHIA,
«MO3TOBBI€  IITYpPMBI» W WHBIE); BBIMOJIHATH CBOKO 4YacTh pabOTBI U
KOOPJIMHUPOBATh CBOW JCHCTBUS C JPYTMMH YiIeHAMU KOMaH[bI, OIICHHBATH
KaueCcTBO CBOETO BKJaJa B OOIIMM MPOIYKT MO KpUTEpUSIM, CHOPMYITUPOBAHHBIM

Y4aCTHUKaMH BBaHMOHCﬁCTBHﬂ.
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3) YHuBepcajbHble peryJsiTUBHbIC JelHCTBUS, 00eCleunBalOT (OPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK M JKM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranusanus:

COCTaBJIATh IUIAH, QJITOPUTM pELIEHUs 3aJauyM, BbIOMpATh CIOCOO pEeIIeHUs C
y4ETOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOU MH(OpMALUU.
CaMOKOHTPOJIb:

BJa/IeTh HaBBbIKAMM IO3HABaTEIbHOM pe(JieKCMM KaK OCO3HAHUS COBEPIIAEMBbIX
JNEUCTBUN M MBICTUTENbHBIX MPOLECCOB, MX PE3YNbTATOB; BIAJETh CHOCOOaAMU
CaMOIIPOBEPKH,  CaMOKOHTpOJIs ~ Ipouecca U pe3ynbpTaTa  pelIeHus
MaTeMaTHUYECKOH 3a/1auH;

OpEABUAETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HMKHYTHh IIpH pELICHHH 3aJadH,
BHOCUTBH KOPPEKTUBHI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalIeHHBIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLIEHUBAaTh COOTBETCTBUE pe3yibTaTa LU U YCIOBUSAM, OOBSCHITH MPUYHHBI
JOCTH)KEHUS WM HEAOCTH)KEHUSI PEe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIINUOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

B ¢enepanbHbIX M pEerHOHAJIBHBIX IMPOLENYypax OLEHKH KayecTBa 0Opa30BaHUs
UCMOJb3yeTCd  NepeueHb  (KoaupukaTtop) MpoBEpsSEMbIX TpeOOBaHMH K
METaNpeAMETHbBIM  pe3yJbTaTaM  OCBOEHHUS  OCHOBHOH  00Opa3oBaTenbHOM

MIPOTrpaMMBbI CpETHEro O0IIero oOpa3oBaHMUS.

[lepeuens (koaudukaTop) MPOBEPSIEMBIX
TpeOOBaHU K METANPEIMETHBIM pe3yJIbTaTaM OCBOCHUSI OCHOBHOM

00pa3oBaTeILHOM IPOrpaMMBI CPETHETO 00IIeT0 00pa30BaHUS

Kon [IpoBepsiemble TpeOOBAHUS K METANPEIMETHBIM PE3yJIbTaTaM
MPOBEPSIEMOT0 |  OCBOEHHMSI OCHOBHOI 00pa3oBaTeIbHON MPOTrPaMMbl CPETHETO

TpeboBaHuUs o01iero oOpazoBaHus
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[lo3HaBarenbHble yHHMBEpCAJIbHbIE y4eOHbIE JEHCTBUs (nanee -

YY)

1.1 bazoBbie norunyeckue aenucTBUA

111 VYcraHaBnIMBaTh CYIIECTBEHHBIM NPU3HAK WJIA OCHOBAHUS IS
cpaBHEHHUsI, KjIaccuukanuu u 0000IIeHUs

1.1.2 BbISBASTE 3aKOHOMEPHOCTH M MPOTUBOPEYUSI B PACCMaTPHUBAEMBIX
SIBJICHUSIX

1.13 CamocTosTenbHO POpPMYIHPOBATh U AKTYaJIU3UPOBATH MPOOIIEMY,
paccMaTpHUBaTh €€ BCECTOPOHHE;
OTIPENIEIIATH IENIH ACATEILHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUHU
UX JIOCTHIKEHUSI

1.1.4 BHOCHTh KOpPPEKTHBBI B JEATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yabTaTOB  IEJISM, OLICHUBAaTb  PUCKU  MOCJIEACTBUM
NEeATENIbHOCTU

1.1.5 Pa3BuBaTh KpEaTUBHOE MBIIUICHUE IPU PEUICHUH >KU3HEHHBIX
pooaemM

1.2 bazosBrle uccienoBaTelbCKUE TEUCTBUS

1.2.1 Binagers HaBbiKaMu y4eOHO-MCCIIEIOBATEILCKOM M MPOECKTHOU
NeSTETHbHOCTH, HABBIKAMH pa3pernieHus: mpooiem

1.2.2 OBnajeHue BUJaMM JEATEIbHOCTU MO MOJYYEHUIO HOBOT'O 3HAHMUS,
€ro HUHTEpIpeTaluH, MNpeoOpa3oBaHUI0 W NPUMEHEHHIO B
Pa3TUYHBIX Y4YEOHBIX CHUTYyallHsiX, B TOM YHCIE TPH CO3JTaHHUH
y4eOHBIX U COIMMAIIBHBIX MPOSKTOB

1.2.3 @opMHUPOBAHUE HAYYHOTO THUIA MBIIUICHUS, BIAJICHUE HAYYHOU

TepMHHOHOFHeﬁ, KIIFOYCBBIMU ITOHATHAMHN U MCTOAaMH
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1.2.4

BoisBisaTh MPUYINHHO-CICACTBCHHBIC CBA3HM MW AKTyaJU3HUPOBATH
3aJlady, BbIABUI'aTb T'HIIOTC3Yy €C PCIICHHA, HAXOAUTb aApPTYMCHTHI
JJIA 10Ka3aTCIbCTBA CBOUX yTBep)KI[GHI/II\/'I, 3aJ1aBaTb MmapamMeTpbl U

KPUTEPUU PELIEHUS

1.25

AHaHI/I3I/IpOBaTB IMOJIYYCHHBIC B Xo0ae PELICHUA 3aJga4uu
PE3YJIbTATHI, KPpUTHUYCCKHU OLICHUBATH ux AO0CTOBCPHOCTD,

IMPOTrHO3HUPOBATH U3MCHCHHNC B HOBBIX YCIIOBUAX

1.2.6

YMeThb MNEPCHOCUTH 3HAHHA B IMO3HABATCIBHYIO U NPAKTHYCCKYIO
obacTn KHU3HEACATCIBHOCTH,

YMETb UHTCTPHUPOBATDH 3HAHUA U3 PA3HBIX IMIPCAMCTHBIX O6HaCTCﬁ;
OCYIICCTBIIATH HGHCHaHpaBHCHHBIﬁ IMOUCK IICPCHOCA CPCACTB U

Croco00B eMCTBHS B IPO(ECCUOHATBHYIO CPEly

1.2.7

CrocoOHOCTh W TOTOBHOCTH K CAaMOCTOSITEIbHOMY TOHMCKY
METOJIOB PEIICHHsI IPAKTHYECKHUX 3a]1a4, IPUMEHEHUIO Pa3TUIHbIX
METOJIOB ITO3HAHUS;

CTaBUTh W (QopMmynaupoBaThb  COOCTBEHHbIE  3a7a4d B
00pa3oBaTeIbHON JEATSIHHOCTH U )KU3HCHHBIX CUTYAIIHsX;
CTaBUTh MPOOJIEMBI W 3aJladyd, JOIYCKAIOIIUE aJTbTePHATUBHBIC
peIeHus;

BBIIBUTaTh HOBBIC HJICU, MPEJJIaraTh OPUTHHAIBHBIE TOJIXOJIbI U
pEIICHMS;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMbI C YYETOM aHaiu3a

HMCIOIIUXCSA MATCPHUAJIbHBIX 1 HCMATCPHUAJIbHBIX PECYPCOB

1.3

PaGota ¢ undopmarueit

1.3.1

BJ'IaI[eTB HaBbIKaMH IIOJIYYCHMA I/IH(l)OpMaI_[I/II/I 3 HNCTOYHHMKOB
Pas3HbIX THUIIOB, CAMOCTOATCIBHO OCYIICCTBJIATH IIOMCK, aHAJIMU3,

CUCTEMATH3alUI0 M HWHTEPHPETAlUI0 HH(POPMAIUU Pa3IHUUYHbIX
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BUJIOB U (pOPM IPEACTABICHHUS

1.3.2 CoznaBath TEKCTHI B pa3in4HbIX (pOpMATax C YUYETOM HA3HAUCHMS
UHPOpPMAIIMM ¥ IENCBOM ayAWTOpUH, BHIOMpas ONTUMATBHYIO
dopMy mpecTaBICHHUS U BU3YyaTH3AIUH

1.3.3 OueHuBaTh JOCTOBEPHOCTh, JIETUTUMHOCTH HWH(MOpMaLUM, €e
COOTBETCTBHE MPABOBBIM U MOPATBHO-3THYECKUM HOpMaM

1.3.4 Hcnons3oBaTh CpeAcTBa MH(OPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJOTUH B pEHICHHUH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX W OPTaHMU3AIMOHHBIX 3a/ad C COOJIOJACHHEM
TpeOOBaHMWII HSPrOHOMUKH, TEXHHKH OC30MAaCHOCTH, THTHEHBI,
pecypcocOepekeHHs, TPaBOBBIX U JITHUYECKUX HOPM, HOPM
UH(GOPMAIIMOHHON 6€301acCHOCTH

1.35 BnageTs HaBbIKaMU pacro3HaBaHUS W 3AlIUTHl HUH(POPMAIINH,
UH(GOPMAIIMOHHON 0€301aCHOCTH JTUYHOCTH

2 Kommynukatusubie VY /]
2.1 OO6menue

2.1.1 OcymiecTBIsATh KOMMYHHUKAIIUN BO BCeX cepax KU3HU;

BJIAJIETh PA3IMYHBIMU CLIOCOOAMH OOILEHUS M B3aUMOJICHCTBUS

2.1.2 Pa3zBepHyTO W JOTMYHO W3Naratb CBOIO TOYKY 3pEHUS C
UCTOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB

2.1.3 ApPrymMEHTUPOBAHHO BECTH THAJIOT

3 Perynstusnsie YVY /|
3.1 Camoopranuzamus
311 CaMOCTOSITENIbHO OCYIIECTBIISATH MO3HABATEIBHYIO ACSITEIbHOCTD,
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BBISIBJISATH NMPOOJEMBI, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE
3a7ayd B 00pa3oBaTENIbHOM JIEATEIBHOCTH U  >KM3HEHHBIX
CUTYaLUSX;

AaBaThb OLCHKY HOBLIM CUTYallUAM

3.1.2 CaMoCTOSTENIbHO COCTABJISITh IJIaH PEIICHUS MPOOJIEMBI C YYETOM
UMEIONIUXCS  PECYpCOB,  COOCTBEHHBIX  BO3MOXHOCTEH U
IIPEAIIOYTEHU;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBaTh €ro, OpaTh
OTBETCTBECHHOCTH 3a PCILICHHUC;
OIICHMBATh IPUOOPETCHHBIHN OIIBIT;
CIOCOOCTBOBaTh  (POPMUPOBAHUIO M  TPOSBICHUIO  IIHPOKOM
SPYAUIIUU B Pa3HbIX 00JIACTSAX 3HAHUU

3.2 CaMOKOHTPOJIb

3.2.1 JlaBaThb OILIEHKY HOBBIM CHUTYyallMsiIM, BHOCHTH KOPPEKTHUBHI B
NeSITEBbHOCTD, OIIEHUBATH COOTBETCTBUE PE3YyIbTATOB IIEJISIM

3.2.2 Brnanerr HaBpIKaMU TO3HABATEIBHON pedieKcHM Kak OCO3HAHUS
COBEpIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOIECCOB, HUX
pEe3yJIbTaTOB U OCHOBAHHWI;

UCIIOJIb30BaTh MPUEMBbI pedIeKCUu TSl OIIEHKU CUTYaIluu, BBIOOpa
BEPHOTO peIICHUS;
YMETh OIICHUBATh PUCKUA M CBOCBPEMEHHO MPUHUMATH PEIICHUS 110
WX CHIKEHUIO

3.3 OMOIMOHATbHBIA MHTEJIEKT, Mpenoararonun
c(hOpMHUPOBAHHOCTH:

CaMOpPCryJaInupoBaHuA, BKIHOYAOMICTO CAMOKOHTPOJIb, YMCHHC
INpruHUMAaTb OTBCTCTBCHHOCTL 3a CBOC IIOBCACHMHC, CITOCOOHOCTD

AJalITUPOBATLECA K OMOLMOHAJIBHBIM HM3MCHCHHAM W IIPOABIIATH
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TMOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH  MOTHUBAllMM,  BKIIOYAIOUIEH  CTPEMIICHHE K
JOCTHXKEHUIO 1M W YCHNeXy, ONTUMHU3M, HHHUIHMATUBHOCT,

YMEHUE IEMCTBOBATh, UCXOS U3 CBOUX BO3MOYKHOCTEU

INJIAHUPYEMBIE IIPE/METHBIE PE3YJIBTATBI OCBOEHMUS
PABOYEW MPOTPAMMBI KYPCA

OcBoeHne yueOHOro Kypca «AJiredpa u Hayajia MaTeMaTHYeCKOr0 aHAJIN3a» Ha
YpPOBHE CpEIHEro o0mero o0pa3oBaHMs JOJDKHO OOecnedYrBaTh JIOCTHIKCHUE
CIIEAYIOIINX MPEIMETHBIX 00pa30BaTEIbLHBIX PE3YIHTATOB:

10 xnacce

YucJa 1 BBIYUCIEHUS

OnepupoBaTh  MOHATUAMHU:  palMOHAJIBHOE U JICUCTBUTEJILHOE  YHCIIO,
OOBIKHOBEHHAS M JICCATUYHAS TPOOb, MPOISHTHI.

BrInonHATh apudMeTHUeCKHe ONepaliy ¢ PallMOHAIBHBIMU U JICUCTBUTEILHBIMU
YHUCJIaMU.

BeinonuaTe npuOMMKEHHBIC BBIYHCICHUS, WCIOJB3Yys IpaBWJIa OKPYIJICHUS,
JIeJIaTh IPUKUIKY U OLEHKY PE3yJIbTaTa BEIYUCICHUN.

OnepupoBaTh MOHATUSMH: CTEICHBb C IIEJIBIM TOKa3aTelieM; CTaHjaapTHas dopma
3aliCU JICMCTBUTEIILHOTO YHWCJIA, KOPEHb HATYypajJlbHOM CTEICHU; HMCIIOJb30BaTh
MOAXOANTYIO0 (OPMY 3aIUCH JICUCTBUTEIBHBIX YUCEN ISl PEIICHUS MPAKTHICCKUX
3a/1a4 ¥ TPEJICTABICHUS JaHHBIX.

OnepupoBaTh MOHSATUSIMU: CHHYC, KOCMHYC W TaHTEHC MPOM3BOJIHHOTO YIJa;
HCIIOJIb30BaTh 3aIMCh MMPOU3BOJIBHOTO yTila yepe3 00paTHBIC TPUTOHOMETPHUUYSCKUE
byHKIHH.

YpaBHeHUsI 1 HEPaBEHCTBA

OnepupoBaTh MOHSATUSAMHU: TOXIAECTBO, YPAaBHEHHE, HEPABEHCTBO; IICJIOE,
pAMOHAIIBHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE

YpaBHEHHUE;
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BoinonusaTh npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUHW U pelathb
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonusaTe mpeoOpa3oBaHUs  LENbIX, PalMOHAIBHBIX U UPPALMOHAIBHBIX
BBIDQ&KCHUM W pelllaTb  OCHOBHBIE  THUNBI  IEJNbIX, pPAUAOHAIBHBIX W
HMppalUOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh, ypaBHEHHUSI W HEPABEHCTBA [JIsi PEUICHUS MAaTeMaTUYECKUX 3a/ad
U 33]1a4 U3 Pa3IMYHbIX 00J1acTell HAYKU U PeaIbHON KU3HU.

MopenupoBath peaibHbIe CUTyaIlMUd Ha SI3bIKE alreOpbl, COCTABISATh BHIPAXKEHHUS,
YpaBHEHUS, HEPABEHCTBA IO YCIOBUIO 3aJ1a4H, UCCIEA0BATh IOCTPOEHHBIE MOJEIN
C UCIOJIb30BaHKMEM ammnapara aiareophl.

DYyHKIUN U TPpaPuKHU

OnepupoBaTh MOHATHUSMH: (YHKIUSA, CIOCOOBI 3amaHus (QyHKIUH, OOJACTh
OTIpeNIeJICHUs] U MHOXKECTBO 3HaueHuW (GyHKIuU, rpaduk (YHKIUH, B3aUMHO
oOpaTtHble (QYHKITUH.

OnepupoBaTh MOHATHUSMU: YETHOCTh MU HEYETHOCTh (DYHKIMH, HYIH (DYHKIIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMM 1715 pellieHrs ypaBHEHUH.

Crpouth U uyuTaTh rpadUKd JUHEHHOW (YHKIMH, KBaIpaTUIHOW (YHKIIUH,
CTETICHHOW (DYHKITUU C IIEJIBIM MTOKA3aTeJIeM.

Hcnonws3oBaTh rpaduku QyHKIMHA I UCCIIEOBAHUS MPOIECCOB U 3aBUCUMOCTEH
Opy  pElIeHWH 3ajad U3 APYTUX YYEOHBIX TMPEAMETOB U PEaIbHOW JKU3HU;
BBIpaKaTh (POpMylIaMu 3aBUCUMOCTH MEXKITY BETMIMHAMH.

Hayvayia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaThb MTOHATHUSIMMU: MIOCJIEI0BATEBbHOCTb, apudmeTnieckas
Y TEOMETPUYECKAs POIPECCUM.

OnepupoBaTh MOHATUAMH: OECKOHEUHO yOBIBAOIIAs T€OMETPHUECKAsi IPOTPECCHsI,
cymMMa OECKOHEYHO yObIBaIOIIel TeOMETPUIECKOM MPOTrPECCHH.

3amaBaTh MOCIEA0BATEILHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonb3oBaTh CBOWMCTBA MOCIEAOBATEIBHOCTEM W MPOIPECCHUN I PELICHHS

peaNIbHBIX 3374 MIPUKIATHOTO XapaKTepa.
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MHuoxkecTBa M JIOTMKA

OnepupoBaTh MOHATUAMU: MHOXKECTBO, ONIEPALIMHU HAJl MHOKECTBAMMU.
Hcnonb3oBaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar AJisl ONHMCAHUS PEAbHBIX
MIPOIIECCOB U SIBJICHU, PU PEIICHUH 3a7]a4 U3 IPYTUX YUeOHBIX MPEIMETOB.
OnepupoBaTh NOHATUAMU: ONPENICIICHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO.

11 kaace

Yuciia 1 BBIYUCTICHUSA

OnepupoBaTh MNOHATUSIMU: HATYpajdbHOE, IEJ0€ YHUCIIO; MCHOJIb30BaTh MPU3HAKU
JNETMMOCTH IEJbIX YHCEN, Pa3l0KEHUE 4YHWCIIa HAa MPOCTbIE MHOXKUTEIU s
pelIeHus 3aay.

OnepupoBaTh MOHATUEM: CTETICHb C PAIlMOHAJIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMH: JoTapudM UHCIa, ACCATUYHBIE W  HATypaJibHbBIC
JorapugMsl.

YpaBHeHUsI H HepaBeHCTBA

[IprMeHsTh CBOMCTBA CTENEHU AJIA MPeoOpa3zoBaHUsl BBIPAXKEHHUI; ONEPUPOBATH
MOHATHUSMHU: [OKA3aTEJIbHOE YPAaBHEHHUE U HEPABEHCTBO; PELIATh OCHOBHBIC THUIIbI
IIOKA3aTEJIbHbIX YPABHEHUN U HEPABEHCTB.

BoimonHaTh  mpeoOpa3oBaHUS  BBIPAKEHHM,  COAEp)KalIUX  JIOTapu(MBbI;
OTIepUPOBATH MOHATUSMU: JIOTapU(PMUUIECKOE ypaBHEHHE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THUIIBI JJOTapU(PMUYECKUX YPABHEHUN U HEPABEHCTB.

Haxonuts pemenus npocTeMnX TPUrOHOMETPUYECKUX HEPABEHCTB.
OnepupoBaTh NOHSATHUAMHU: CUCTEMa JIMHEWHBIX YpPAaBHEHUH W €€ pElIeHUE;
HCIOJIB30BATh CUCTEMY JIMHEUHBIX YPAaBHEHUH 1Sl PELICHUS PAKTUYECKUX 3a7a4.
Haxonute pemieHuss NpOCTEMIIMX CHUCTEM M COBOKYIIHOCTEM pPalMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopenupoBath peaibHble CUTyallMUd HA SI3bIKE alreOpbl, COCTaBISATh BBIPAXKEHUS,
YpPaBHEHUs, HEPABEHCTBA M CHUCTEMBI [0 YCIOBHIO 3aJayd, HCCIEA0BAThH
MIOCTPOCHHBIE MOJIENI C HCMOJb30BAaHUEM alapara anreopsol.

DOyHKIMHU U TpapuKn

OnepupoBaTh NOHATUSIMU: IEPUOIUUECKAsT PYHKIMS, TPOMEKYTKH MOHOTOHHOCTH
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(YHKIMHU, TOYKH SKCTpeMyMma (yHKUMH, HauOoOJIblIee U HauMEHbIIee 3HAUCHUS
(GYyHKIMM HAa TPOMEXKYTKE; HCIOJAb30BaTh HUX JUISl HCCIAEAOBAaHUS (PYHKIIMH,
3aJ1aHHOM TpaUKOM.

OnepupoBaTh MNOHATUSAMM: TpadUKH  TOKA3aTEeNbHOH, Jorapudmuueckoit
Y TPUTOHOMETPUYECKUX (PYHKIMHI; M300paxaTh UX Ha KOOPIAMHATHOM IJIOCKOCTH
U UCHOJIb30BATh JIJISl PEIICHUS YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPJAMHATHOM MJIOCKOCTU rpadUKH JIMHEHHBIX ypaBHEHUH U
UCIOJIb30BaTh UX ISl pELIEHUs] CUCTEMBbI JINHEWHBIX YpaBHEHUH.

Hcnonb3oBaTh rpaguku GyHKIUN 7151 KCCIEI0BaHUS IPOLECCOB U 3aBUCUMOCTEN
U3 IPYruX y4eOHbIX TUCUHUILINH.

Havana maTeMaTH4ecKOro aHajJu3a

OnepupoBaTh TMOHATUSAMM: HENpepbIBHAS (YHKIMSA; Tpou3BOAHAs (YyHKINH,
UCIIOJIb30BaTh TE€OMETPUYECKUNH U (PUBMYECKUM CMBICT TMPOU3BOAHOM s
pelIeHus 3a1a4.

Haxoauth mnpou3BOJHBIE 3J€MEHTApPHBIX (YHKIMHA, BBIUUCIATH MNPOU3BOJHBIE
CYMMBI, IPOU3BEACHHUS, YACTHOTO (YHKIIHH.

Hcnonp30BaTh NPOU3BOAHYIO ISl HUCCIIEAOBaHUSA (PYHKIMHM HAa MOHOTOHHOCTb
U 3KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl UCCIAEAOBAHUS K IOCTPOCHUIO TpauKOB.
Hcnonp30BaTh  NPOM3BOJHYHO  JUISI  HAXOXKAEHHS  HAWIY4LIETO  pEUICHUS
B IIPUKJIA/IHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKUX, 3aa4ax.

OnepupoBaTh  MOHATUSMHU:  [EpBOOOpa3Has U UHTErpajia;  [OHUMATh
reOMETPUYECKUH U (PU3UYECKUIN CMBICI HHTErpaa.

Haxoauts mepBooOpa3Hble 3JIEMEHTApHBIX (PYHKIMM; BBIUUCIATH HHTETpal IO
dbopmyne Hprorona—Jleiiouuma.

PemaTtp mnpukinagHble 3aJaud, B TOM YHCIE COLUAIBHO-)KOHOMHUYECKOTO U

(bHBI/It-IeCKOFO XapakxkTepa, CpCACTBAMH MATCMATUICCKOI'O aHAJIM3a.

IINIAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATBI OCBOEHMUA
PABOYEH IMTPOT'PAMMBI KYPCA

[IpeamerHble pe3ynbTaThl HU3yueHus kypca «l'eomerpumum» Ha 0a30BOM YpOBHE
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OpPUEHTHPOBAHbl Ha JOCTH)KEHHE YpPOBHS MAaTeMaTHYECKOM TpaMOTHOCTH,
HEOOXOJUMOr0 ISl YCIICIIHOTO DPEIICHUs 3ajlad B peajbHOM >KU3HU W CO3JaHuE
YCIOBUM Uil WX OOIIEKYJIbTYpHOro pa3Butus. OcBoeHHe Y4eOHOTO Kypca
«l'eomerpuss» Ha 0a30BOM YypOBHE cpeaHero oOiiero o0pa3oBaHUS HOJIKHO
obecrnieunBaTh  JOCTHUKEHUE  CIEAYIONIUX  MPEIMETHBIX  00pa30BaTEIbHBIX
pE3yJIbTAaTOB:

10 kaace

OnepupoBaTh MOHATUSIMU: TOYKA, MPAMasi, TIIOCKOCTb.

[IpuMeHsITh aKCMOMBI CTEPEOMETPUM U CJIEACTBUS W3 HHUX TMPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATHIMU: MAPAJUICIBHOCTh U TEPICHIUKYIISIPHOCTh MPSIMBIX U
TJIOCKOCTEM.

KnaccupunmpoBath B3aMMHOE pACTONOKEHUE TMPSAMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMU: JABYTPaHHBIA YroJy, TPaHU JIBYTPAHHOTO yria, pedpo
JIBYTPaHHOTO yIJia; JIMHEWHBI Yrojl JBYrpaHHOTO yrjia; TpaaycHas Mepa
JIBYTPaHHOTO yTJa.

OnepupoBaTh TMOHSATUSMH: MHOTOTPAaHHUK, BBINYKJIBIM W HEBBITYKIIBIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOI'PAHHUKA, IPABUJILHBI MHOTOTPaHHHUK.
Pacrio3HaBaTh ~ OCHOBHBIE BHIBI MHOTOTPAHHHKOB  (IMpaMuja; Mpu3Ma,
MPSIMOYTOJIbHBIN TIapajuIeNienuIies], Kyo).

KnaccudummpoBate MHOTOTpAaHHUKH, BBHIOMpPAs OCHOBaHUS NJisi KiacCUUKAIIH
(BBITYKJIbIE W  HEBBIMYKJIBIE MHOTOTPAHHHWKH; TMPaBUJIbHBIE MHOTOTPAaHHUKH,
MpSIMbIE U HAKJIOHHBIE MPU3MbI, HapaJIJICICITUIIE IbI).

OnepupoBaTh NOHATHIMU: CEKYIIAsl MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.
OOBACHITH NPUHITUIIBI TOCTPOCHUS CEYEHU I, UCTIONB3YsI METO/I CIIEIOB.

CtpouTh cedyeHHs] MHOTOTPAHHMKOB METOJOM CJEJO0B, BBINOJHITH (BBIHOCHBIE)
IJIOCKUE YEePTEKU U3 PUCYHKOB MPOCTBIX O0BEMHBIX (DUTYp: BUJI CBEPXY, COOKY,
CHU3Y.

Pemats 3aJa4l Ha HaxXO0XACHHUC TI'COMCTPHUYCCKHX BCIWMYHH II0 06pa3uaM 500041
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aNropuTMaM, NPUMEHSIA HW3BECTHBIE AHAJTUTUYECKHE METOJAbl NPU PEIICHUU
CTaHJIAPTHBIX MATEMATUYECKUX 3a7a4 HA BBIYMCIICHHE PACCTOSHUN MEXIY ABYMS
TOYKAMH, OT TOYKM JO MNOpsIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemiate 3amaun Ha HaXOXJIEHHWE TEOMETPUYECKHMX BEJIMYMH IO o0pasiam WiIu
aNropuTMaM, NPUMEHSIA HW3BECTHBIE AHAJTUTUYECKUE METOJbl NPU PEUICHUU
CTAHIAPTHBIX MATEMAaTHMUYECKUX 3aJad Ha  BBIYUCICHHE  YIJIOB  MEXKIY
CKPCIIMBAIOIIUMUCA MOPSIMBIMH, MEXJIYy TMPAMOM U  IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruncnsare 00BEMBI M TUIONIAXM TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma,
nupamMuja) C IpuMeHeHHeM (GOpPMYJ; BBIUMCISATH  COOTHOIICHUS  MEXIY
TUTOIIAIIMU TTIOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh MOHATUSIMU: CAMMETPHUSA B MPOCTPAHCTBE; LIEHTP, OCh U TIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TIOCKOCTh CUMMETPHUH (PUTYPBHI.

N3Bnekars, npeo0pa3oBbIBaTh U UHTEPIPETUPOBATH UHGOpPMALIHIO
O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MpPE/ICTAaBICHHYIO HAa YepTekax
U PUCYHKaX.

[TpumensTe reomeTpuueckue (akTbl I pEHIeHUS CTEPEOMETPUYECKUX 3ajad,
[OPEANOJIarallinX HECKOJBKO IIAaroB pELICHUs, €CIU YCIOBUS NPUMEHEHUS
3a/1aHbI B IBHOH (hopme.

[IpuMmeHAT,  mpoCTEWMIIWE  OPOrpaMMHBIE  CpeICcTBA U 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELIEHUN CTEPEOMETPUUYECKUX 3a7ay.
[IprBOAUTE mpUMEpPBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEUW B IPUPOJAE U IKU3HH,
pacrno3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUH B MCKYCCTBE.

[IpyuMeHAT, MONy4YEHHBIE 3HAHWUA HA NPAKTUKE: AaHAJIU3UPOBATh pEabHbIC
CUTyallUM W TPUMEHITh HM3YYEHHBIE NOHATUS B IPOLECCE ITOMCKA PEUICHUS
MaTeMaTu4ecku CHOpMyTUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PEATbHBIC
CUTyallUM Ha S3bIKE TE€OMETPUM, MCCIENOBaTh MOCTPOCHHBIE  MOJEIU
C UCIIOJIb30BAHUEM T€OMETPUUECKUX TMOHSTHI U Teopem, arrmapara aireOpsl;

peuiatb MPAKTHYCCKUC 3aaddu, CBA3aHHBIC C HAXOXIACHHCM I'COMCTPHUYCCKHX
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BEJTUYHH.

11 kace

OnepupoBaTh TOHATHSIMH: [HJIWHIPHYECKAsh IMOBEPXHOCTh, OOpPa3yrOIIHE
MWIMHAPUICCKONH  TOBEPXHOCTH;,  MWJIWHIAP;,  KOHWYECKas  IOBEPXHOCTH,
oOpa3yrolue KOHUIECKOH TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.
Pacno3naBath Tena BpaiieHus (HUIUHIP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI IMTOTYUYEHUS TS BPAIICHHUS.

KnaccudunupoBaTs B3aMHOE pacIiono)eHnue chepbl U MTOCKOCTH.

OnepupoBaTh TMOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAaHHME CETMEHTAa, BBICOTA
CeTMEHTA; IIapOBOM CJIOM, OCHOBAaHME IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
LIaPOBOM CEKTOP.

Bbraucisate 00bEMBI M TUIOIIAAN TOBEPXHOCTEH TE BPAILCHUS, T€OMETPUYSCKHUX
TE€J C IPUMEHEeHHEM (HOPMYIL.

OnepupoBaTh MOHSATUSMH: MHOTOTPAHHUK, BIUCAaHHBIM B cdepy U ONMMCaHHBIN
okoJ10 cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK UJTU TEJIO BPAIllCHHUS.
BbYuCiaTh COOTHOIIEHUS MEXIY IUIOMIAASIMHU TOBEPXHOCTEH W 0O0BEMaMu
MOA00HBIX TEIL.

N300paxkath wu3ydaemble (GUTYpHl OT PYKH M C TNPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbinosiHATh (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAICHU.

N3Bnekars, WHTEPIPETUPOBATH u peoOpa3oBbIBATh uH(dOpMaIio
O MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PUTYypax, MPEICTaBICHHYIO HAa 4YepTekax
U PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B TIPOCTPAHCTRBE.

BBITIOTHATE TEUCTBHS CIIOXKEHUS BEKTOPOB, BHIUMTAHUS BEKTOPOB M YMHOXCHUS
BEKTOpa Ha YHUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMHU OHH 00J1a/1af0T.

[TpumeHsATs TPaBUIIO TTApAJLIEICTTUTIEAA.

OnepupoBaTh TMOHATHSAMH: JEKAPTOBBI KOOPAWMHATHI B MPOCTPAHCTBE, BEKTOP,

MOAYJIb BCKTOpA, PAaBCHCTBO BCKTOPOB, KOOPpAWMHATBHI BCKTOpA, YIrojad MCKAY
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BEKTOPAMHU, CKAISIPHOE NIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPHI.

Haxomute cymMmy BEKTOPOB M NPOU3BEICHHUE BEKTOpPAa HA YHCIIO, YTOJ MEXIY
BEKTOpaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAJAbIBaTh BEKTOp IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3amaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensTh reomerpuyeckue (GakTbl IJis PEIICHUS CTEPEOMETPUUYECKHX 3aj1ad,
NPEANOJArallinX HECKOJIBKO IIAaroB pELICHUS, €CIU YCJIOBUS IPUMEHEHUS
3a/1aHbI B IBHOU (hopme.

Pemate mpocreiiiime reoMeTpuYecKue 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemate 3amaun Ha JA0Ka3aTEIbCTBO MAaTEMAaTUUYECKUX OTHOIICHUW U HAXOXKICHUE
TEOMETPUUECKUX BEIMYMH MO o0pasiiaM WM ajJropuTMaM, NMPUMEHSsST W3BECTHbHIC
METOBbI IIPY PEUIEHUN CTaHIAPTHBIX MATEMATHUECKUX 3a/1a4.

[IpuMensaTs  OpocTelline  MpOorpaMMHBIE  CpPEACTBA U AIEKTPOHHO-
KOMMYHHMKAlIHOHHBIE CUCTEMBI IIPY PELIEHUH CTEPEOMETPUUYECKUX 3a/1ay.
[IpuBoaMTH MpHMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U KU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB TEOMETPUU B UCKYCCTBE.

[IpuMeHAT, MONYy4YEHHbIE 3HAHMUS HA TMPAKTUKE: aHAJIU3UPOBAaTh peajbHbIE
CUTyallud W TPUMEHSATh HU3YyYCHHBIE TOHATUS B IPOLIECCE IIOMCKA PEIICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBI, MOJAEIUPOBATh PpPEaTbHBIC
CUTyallud Ha fA3bIKE TE€OMETPUU, UCCIEAOBaTh IOCTPOEHHBIE  MOJIENHU
C UCIIOJIb30BAHUEM T€OMETPUUYECKUX IMOHATHM W TEopeM, ammapara aireOpsl;
pemaTh NPaKTUYECKUE 3a/1aud, CBSI3aHHBIE C HAXOXIECHUEM Te€OMETPUYECKUX

BCINYHH.

INJIAHUPYEMBIE TNIPEIMETHBIE PE3VJIBTATBI OCBOEHUS
PABOYEN IMPOI'PAMMBI KYPCA
[IpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «BepossiTHOCTHL M cTaTtucTUKa» B 10—

11 kmaccax OpUEHTHMPOBaHbl HAa JOCTMIKEHHE YPOBHA Mare€MaTH4e€CKOU
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IPAaMOTHOCTH, HEOOXOAUMOIO [Jis YCIENIHOTO peHIeHus 3ajlad U npooiiem
B pEaJIbHOM JKU3HU U CO3/JaHUE YCIOBUH ISl UX OOLIEKYJIBTYPHOTO Pa3BUTHSL.
OcBoenne ydyeObHOro kypca «BeposTHOCTH M cTaTucTHKa» Ha 0a30BOM YPOBHE
cpenHero o0miero oOpa3oBaHMs JIOJDKHO 00€CredrBaTh JTOCTHXKEHHE CIEAYIOUUX
MPEAMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB:

10 kaacc

Uutarh U CTPOUTH TAOJHUIIBI U JUATPAMMBI.

OnepupoBaTh MOHATUSIMH: cpeaHee apuMeTHYeCKoe, MeauaHa, HauOoJbIIee,
HaMMEHbIIIEE 3HaYEHUE, pa3MaX MacCUBa YUCIIOBBIX JAHHBIX.

OnepupoBaTh TMOHATHSAMU: CIyYalHBIA AKCIEPUMEHT (OMBIT) W  Ciy4alHOeE
coObITHE, DJIEMEHTapHOE COOBITHE (DIIEMEHTApPHBIM HCXOM) CIIY4alHOTO OIBITa;
HAXOJUTh BEPOSITHOCTH B OIBITAX C PABHOBO3MOXKHBIMU CITYYalHBIMU COOBITUSIMH,
HaxXOJWTh W CPAaBHUBATh BEPOSITHOCTH COOBITHM B H3YyUYCHHBIX CIyYalHBIX
AKCIIEPUMEHTAX.

Haxonute u ¢dopMmynupoBarh COOBITHS: TepeceueHne U OOBeAMHEHHE TaHHBIX
COOBITHI, COOBITHE, TPOTUBOMOIOKHOE JAaHHOMY COOBITHIO; IOJIb30BAThCS
auarpaMMamMu Oisepa ¥ (GOpMYyNION CIOXKEHUS BEPOSTHOCTEM NpHU pElIeHUU
3aad.

OnepupoBaTh TMOHATHUSIMHU: YCJIOBHAsi BEPOATHOCTb, HE3aBUCUMBIE COOBITHS,
HAXOJUTh BEPOSITHOCTH C MOMOINBIO TpaBUjia YMHOXKEHUS, C IIOMOIIBIO JiepeBa
CIIy4alHOTO OIIbITA.

[TpumeHsATh KOMOMHATOPHOE TIPABMIIO YMHOXKCHHS TIPU PEIICHUH 3a7a4.
OnepupoBaTh MOHATUSMU: HCHBITAHUE, HE3ABUCHUMbIC HCIBITAHUS, CEPHS
UCIBITAHUM, yCHEX U HEeyJauya; HAaXOJUTh BEPOSTHOCTU COOBITUA B CEpUHU
HE3aBHCUMBIX UCIBITAHUHN 10 IEPBOTO yCII€Xa; HaXOAUTh BEPOSTHOCTH COOBITUI B
cepuM ucrbITaHuil bepHym.

OnepupoBaTh MOHSATUSAMU: CIy4dailHasi BEJIMYMHA, PACHpPEEICHUE BEPOATHOCTEM,
auarpamMma pacrpeiesieHusl.

11 kaacce
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CpaBHUBaTh BEpPOSTHOCTH 3HAUYCHWM CIIy4YalHOM BEJIIMYMHBI IO PACHPEICIICHUIO
WJIY C IIOMOILBIO JHATPAMM.

OnepupoBaTh MOHATHEM MAaTeMaTHYECKOTO OXKUIAHUS;, PUBOIUTH MPUMEPHI, KakK
IIPUMEHAETCS MAareMarTu4ecKoe OXUIAAHUE CIy4alHOW BEJIMYMHBI HAXOIUTh
MaTeMaTU4eCcKoe 0KUAAHUE 110 JaHHOMY paclpeic/ICHUIO.

HmeTs npencTaBieHue 0 3aKOHE OOJIbIINX YUCET.

Wmets nipescTaBiieHre 0 HOPMAJILHOM paciipeiesieHUN.

B ¢denepanbHbIX M permoHanIbHBIX MPOLEAYpaxX OLIEHKM KayecTBa OOpa3OBaHMS
UCHIONIb3yeTCd  mepeyeHb  (KoAM(UKATOp) paclpeiesieHHbIX MO0  Kiaccam
IpOBEPSIEMBbIX TPEOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOM
IpOrpaMMbl CPEIHEro 00IIero oOpa30oBaHMs M JJIEMEHTOB COJAEpPXKaHUS I10

MaTEMAaTHKCE.

[IpoBepsiembie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

obOpazoBaTenbHOM porpamMel (10 kiacc)

Kon [IpoBepseMble TPEIMETHBIE PE3YJIBTATBI OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO | 00pa30BaTEILHOM IPOrpaMMBI CPETHETO 0OIIETO 00pa30BaHUS
pe3ynbTaTa
1 Yucia v BEIYUCIICHUSA

OnepupoBaTh TOHATUSMU: PAIMOHAIBHOE U JACHCTBUTEIBHOE
1.1

YHCII0, OOBIKHOBEHHAS U JACCATUYHAS P00, MPOIICHTHI

BeimonuaTs apudmeTrueckue omnepanuud ¢ paluoOHATBHBIMUA U
1.2

JEHCTBUTEILHBIMY YHCIIAMHU

BeImoHATh TpUONMKEHHBIE BBIYMCICHUS, WCIIONB3Ys TPaBHIIa
1.3

OKPYTJICHHUS, IeTIaTh MPUKUAKY U OIEHKY PE3yJIbTaTa BHIYMCICHHMA
1.4 OnepupoBaTh TOHATHSIMH: CTENEHb C IEIBIM I[TOKa3aTelieM,
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cTaHaaptHas (opma 3amucu JEHCTBUTEIBHOTO YMHCIA, KOPEHb
HATypaJdbHOM CTENEHHW; HCIOIb30BATh MOAXOAAILYI0 (popMy
3aIUCHU JEUCTBUTENBHBIX YUCET Ul PEIICHUS IPAKTUYECKHUX 3a1a4

" IpCACTABJICHUA OJaHHBIX

OHepI/IpOBaTB IIOHATHUAMMU. CHUHYC, KOCHHYC 151 TaHI'CHC

1.5 MIPOU3BOJILHOIO YTJjia; UCIOJIb30BaTh 3alUCh MPOU3BOJILHOTO yria
4yepe3 00paTHbIC TPUTOHOMETpUUECKUE (PYHKITUU
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHSTUSMH: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
2.1 11eJ10€, palMoHAIbHOE, UPPALIMOHAIEHOE YPAaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YPAaBHCHUE
BrimonHsaTs npeoOpazoBaHusi TPUTOHOMETPUUECKUX BBIPAXKEHUH U
2.2
pemaTh TPUTOHOMETPUYECKUE YPAaBHEHUS
BoimonHaTes  mpeoOpa3oBaHMsl  LENBIX,  pPAlMOHAIBHBIX |
2.3 UPPALMOHAIIBHBIX BBIPAKEHUI U PEIIaTh OCHOBHBIE THUIbI LENbIX,
palMOHATBHBIX U UPPALIMOHAJIBHBIX YPABHEHU U HEPABEHCTB
[IpuMeHsT,  ypaBHEHMSI W HEpPABEHCTBA Uil  PEUICHUs
2.4 MaTEMaTUYECKUX 3a7a49 U 3a/1ad U3 Pa3IUvHbIX 00JlacTell HAyKu U
pEATbHOU )KU3HU
MopenvupoBaTh pealibHble CHUTyalluM Ha SI3bIKE  alreOphl,
COCTaBJISITb BBIPAXKEHUS, YPaBHEHHUS, HEPABEHCTBA IO YCIOBUIO
2.5
3a/1a4M, UCCIEAOBaTh MOCTPOEHHBIE MOJIENIM C HCMOJIb30BaHUEM
arnrapara ajareopbl
3 OyHKIMY U TpaduKu
3.1 OnepupoBaTh MOHATUIMU: PYHKIHUSI, CIOCOOBI 3a1aHusl (DYHKIIUH,
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00JacTh ONpeeiaeH!s] U MHOXECTBO 3HaY€HUN (QPYHKIMH, Tpadux

(yHKIMHU, B3aUMHO 0OpaTHbIE (PYHKIIUU

OHepI/IpOBaTB INOHATHUAMHA:. 4YCTHOCTHP MW HCYCTHOCTH (I)YHKI_[I/II/I,

3.2
HYJIHU QYHKIUH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA
3.3 Ucnonb3oBaTh rpaduku GyHKUKN s pelIEHUs] ypaBHEHUM
Ctpouth U uutath rpad@uKyd JTUHEHWHOU (PYHKIIMH, KBAJPATUUYHOU
3.4
byHKIMM, CTENEHHON (DYHKIIUHY C LIEeTBIM TTOKa3aTeaeM
Ucnonb3oBaThk rpapuku GyHKIUN 715 UCCIEA0BAHUS IPOLIECCOB U
35 3aBUCUMOCTEH TMpU PEIICHUH 3a7ad M3 JAPYruX Y4eOHBIX
NpeAMETOB U  pPEAJIbHOW JKU3HMU, BBIpaXarh (opMmynamu
3aBUCUMOCTH MEXTYy BEIIMUMHAMU
4 Hauana maremarnueckoro aHaimsa
OnepupoBaTh MOHATUIMHU: MTOCIETOBATEIHLHOCTD, apuMeTHUecKas
4.1
Y TEOMETpHUYECKasl MPOTPECCUH
OmnepupoBaTh MOHATUSMU: OCCKOHEUHO yOBIBaroIas
4.2 reOMETpPUYECKas IMPOTrpeccHsi, CymMMa OECKOHEUHO YyOBIBAIOIICH
F€OMETPUYECKON MPOTrPECCHH
4.3 3a/aBath MOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOaMHU
Hcnonb30BaTh CBOKWCTBA MOCIEA0BATENBHOCTEN U MPOIPECCUN IS
4.4
pelIeHns peallbHbIX 3a]1a4y MPUKIIAJHOTO XapaKkTepa
) MHoOKecTBa U JIOTUKA
OnepupoBaTh  MOHATHSIMU:  MHOXKECTBO,  OINEpallMk  Haj
5.1
MHOXECTBAMU
5.2 Hcnonb3oBaTh  TEOPETHKO-MHOKECTBEHHBIA  ammapar i
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onmucaHusa pCaJibHbIX ITPOHCCCOB U $IBJI€HI/II>'I, IIpHu PCHICHUHU 3aJa4

U3 IpYruX y4eOHBIX IPEAMETOB

5.3

OnepupoBaTh MOHATUAMM: OIPEICICHUE, TEeopema, CIEICTBUE,

JOKa3aTCJIbCTBO

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

Yurtath U CTPOUTH Ta6J'II/II_IBI U JuarpaMmbl

6.2

Ol'IepI/IpOBaTB MMOHATUAMU: CPCOHCC apI/I(bMeTI/I‘IeCKOC, MCJHraHa,
HaI/I6OJ'IBH_Iee, HAUMCHBIICC 3HAYCHHC, padMaX MACCHBA YHUCJIIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMH: CIY4YalWHBIM DKCIEPUMEHT (OMbBIT) M
cllydaiilHOe COOBITHE, 3JIEMEHTapHOE COOBbITHE (dJIEMEHTApHBIN
UCXOJ) CIYy4YalHOrO OIBbITA; HAXOAUTh BEPOSTHOCTH B OIBITAX C
PaBHOBO3MOXHBIMU ~ CIy4allHBIMH  COOBITHSMHM, HAXOOUTh WU
CPaBHHMBAaTh BEPOSITHOCTU COOBITUI B M3YUYEHHBIX CIIY4alHBIX

OKCIICPUMCHTAX

6.4

Haxomuts u  QopMmynupoBaTh COOBITHSA: TIEpeceYeHUE W
00bEeIMHCHUE JaHHBIX COOBITHH, COOBITHE, MPOTHBOIIOJIOXKHOE
JAaHHOMY COOBITHIO; TIOJIB30BAThCSA JHUarpaMMamMu OWiiepa H

(dbopMyIIOH CI0KEHUS BEPOSTHOCTEH MPHU PEIICHUH 3a/1a4

6.5

OHepI/IpOBaTB IMOHATHAMMA: YCJIIOBHASA BCPOATHOCTb, HC3aBHCHUMBIC
CO6BITI/I$I; HaxXoJUuTb BCPOATHOCTHU C IIOMOIIIBIO IIpaBHJia

YMHOKEHHUS, C IOMOIIBIO JIEPEBA CIIYYAaHHOTO ONbITA

6.6

[IpuMeHsTh KOMOMHATOPHOE MPABUJIO YMHOXXEHUSI MPU PELICHUU

3aJga4d

6.7

OHepI/IpOBaTB IIOHATHUAMM. UCIIBITAHHUC, HC3aBHUCHUMbIC HCIIBITAHHA,
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Cepusl UCIBITaHUM, YCIIEX W HEYyAada; HAXOIWTh BEPOSITHOCTH
COOBITHI1 B CEpUM HE3aBUCUMBIX MCHBITAHUNA J0 MEPBOIrO yCIexa,

HaXOAUTh BEPOATHOCTU COOBITHI B c€pUM HcTbITaHUN bepHyinu

OnepupoBaTh MOHATUSAMHU: CIIy4alHasl BEJIWYUHA, PACIPENCICHUE

6.8

BEPOSTHOCTEH, AUarpaMMa pacupeeyneHus
7 I'eomeTpus
7.1 OnepupoBaTh MOHATHSIMU: TOUYKA, MPSAMasi, IJIOCKOCTh

[IpuMeHSATh aKCHOMBI CTEPEOMETPUM W CICACTBUS U3 HUX IMpU
7.2

pEIICHUH Te€OMETPUUECKHUX 3a/1a4

OnepupoBathb HOHSTHSMU: napajieIbHOCTh u
7.3

NEPIEHIUKYIISIPHOCTD MPSAMBIX U TIOCKOCTEN

KnaccudummpoBate  B3aMMHOE  pacClONOKEHHUE MPAMBIX U
7.4

IUIOCKOCTEN B MTPOCTPAHCTBRE

OnepupoBaTh NOHATUSAMU: ABYTPAHHBIA YTOJ, TPaHU JBYTPAHHOTO
7.5 yria, pedpo ABYIpaHHOTO yIja, JIMHEHWHBIM YroJl JBYIPaHHOTO

yria, rpajycHas Mepa ABYTPaHHOTO YTJia

OnepupoBaTh  MOHSATHUSIMU:  MHOTOTPAaHHUK, BBIMYKIBIA U
7.6 HEBBIITYKJIBIA ~ MHOTOTPaHHUK,  3JEMEHThl ~ MHOTOTPaHHHKA,

paBUJIbHBI MHOTOTPAHHUK

Pacno3naBaTh OCHOBHBIE BHAbl MHOTOTPAHHUKOB (NMpaMuja,
7.7

npu3Ma, IPSIMOYTOJBHBIN MapasuieNenumne, Kyo)

KnaccudummpoBate MHOTOTpaHHUKH, BBIOMpash OCHOBAHUS IS

Kiaccu(puKauu (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH,
7.8

I[IpaBUJIbHBIC MHOI'OI'PAHHHUKH, IIPAMBIC W HAKJIOHHBIC IIPU3MEI,

napasuiesienune/ibl)
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7.9

OHGpI/IpOBaTb IIOHATHUAMM . CCKyIlIas IIJIOCKOCTB, CCUCHHC

MHOTI'OTPaHHUKOB

7.10

OOBICHATh NPUHIUIIBI MOCTPOCHUS CEYEHUH MHOTOTPAHHHUKOB,

HCIIOJIB3Yy METOJ CJICOOB

7.11

CTpOI/ITB CCUYCHMA MHOI'OIPpaHHHMKOB METOAOM CJICJOB, BLIINIOJIHATDL
(BBIHOCHBIG) IIIOCKUC YCPTCIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX

¢buryp: Buj cBepXy, COOKY, CHU3Y

7.12

Pemate 3ala91 Ha HaAXOXKIACHUC TCOMCTPUYCCKUX BCJIWUYHUH II0
06pa311aM WA aJIrTOpUTMaM, MPUMCHAA U3BCCTHBIC aHAJITUTUYICCKHUC
MCTOAbBI IIPHU PCIICHHUN CTAHAAPTHBIX MATCMATUYCCKUX 3aa4 Ha
BBIYHCJIICHUC paCCTOSIHI/Iﬁ MCKOAY ABYMA TOYKaMH, OT TOYKH OO
HpHMOﬁ, OT TOYKHM OO0 IINIOCKOCTH, MCKAY CKPCIIUBAOIIUMHCA

IMpsAMBIMHA

7.13

Pematsp 3aJa91 Ha HaXOXKIACHUC TCOMCTPHUYCCKHUX BCIWYHH IIO
06pa3uaM WA AJITOPUTMaM, IMPUMCHSAA U3BCCTHBIC aHAJIUTUYCCKHUC
MCTOABI IIPpHU PCIICHHHN CTAHAAPTHBIX MATCMATHYCCKHX 3adad Ha
BBIYHCJICHHUC YITIOB MCKIY CKPCHIMBAIOIIUMUCA IIPAMBIMH, MCXKIY

IPSMOU U IJIOCKOCTBIO, MEXKAY IUIOCKOCTSMH, IBYTPAHHBIX YIJIOB

7.14

Boeraucnsats 00beMbl B TUIOMIAAN MTOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpusma, mnHMpamMuaa) ¢ TMpUMEHEHHeM (QopMyl, BBIUUCIATH
COOTHOIIICHUS MKy IUIOMAIIMHA TOBEPXHOCTEH, oObBeMaMu

HOI[O6HBIX MHOI'OI'PaHHHUKOB

7.15

OnepupoBaTh MOHSATUSIMHU: CUMMETpPUS B MPOCTPAHCTBE, LICHTP,

OCb U INIOCKOCTb CUMMCTPHH, HCHTP, OCh U IINIOCKOCTh CHUMMCTPHHU

buryps

7.16

N3Bnekars, npeoOpa3oBbIBaTh U UHTEPIPETUPOBATH MHPOPMALIUIO
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0 IIPOCTPAHCTBEHHBIX r€OMETPUYECKUX ¢durypax,

IPEICTaBICHHYIO HA YepTeXax U pUCYHKaX

7.17

[IpumenTH r€OMETPUYECKHE (dakTbI TUISL peneHus
CTEPEOMETPUUECKUX 3a/ad, MPEIIOoJaralonuX HECKOJIbKO IIaroB

pEILIeHMs], €CJIM YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopme

7.18

[IpuMeHATh NpOCTENIINE MPOTPAMMHBIE CPEJCTBA U JIEKTPOHHO-
KOMMYHHMKAlIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPHUUECKUX

3aJa4

7.19

HpI/IBOJII/ITB MpUMEPbI  MATCMATUYCCKUX BaKOHOMepHOCTCﬁ B
MpUpoAC U KU3HU, PACIIO3HABATH IMPOABJICHNUC 3daKOHOB I'COMCTPHUU

B UCKYCCTBE

7.20

[IpuMeHsATh TONyYEHHbIE 3HAHUA Ha MPAKTUKE: aHAJU3UPOBATH
peanbHbIE CHUTyallud M TPUMEHSATh M3yYCHHbIE TOHATHUS B
npolecce MOoMcKa PelIeHus MaTeMaTU4ecKu CPOpMYIUpPOBAHHOMN
npo0JieMbl, MOJEIUPOBAaTh pealbHble CUTyallUd Ha  S3bIKE
reOMETPHH, HCCIIeI0BATh MOCTPOCHHbBIC MOJIeNn C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHUH W TeopeM, amrmapara
anreOppl, pemarh MpaKkTUYeCKHWe 3a/Jadd, CBA3aHHBIE C

HaXO0XKJICHUCM I'COMCTPUICCKHUX BCIIMINH

[IpoBepsiemble 31eMeHThI coaepskanus (10 kiacc)

Kon [IpoBepsieMblii 3JIEMEHT COJICpIKAHUS
1 Yucna ¥ BBIYUCICHUS

Parmonanbubpie  yuciaa. OOBIKHOBEHHBIE W JICCATHYHBIE JpoOH,
1.1 MPOICHTHI, OECKOHEYHBbIE NEepUoAUYecKrue apoou. ApudmMmeTnyeckue

orcpanyu C pandruOHAJIbHBIMHM 4YHCJIaMU, Hp606pa3OBaHI/I$I YHCJIOBBIX
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BolpakeHu. [lpumeHeHune apoOGell W NPOLEHTOB JUIsl  pPELICHUs

IPUKIAAHBIX 33/1a4 U3 Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOMN KU3HU

JleucTtBuTenbHble Yucia. PanvoHanbHBIE W UPPALMOHAJIBHBIE YHUCIIA.

Apudpmernyeckue  omepauMd € JACHCTBUTEIbHBIMM  YHUCJIAMM.

1.2
[Ipubnu>keHHbIE BBIYUCIICHUS, TpaBUiia OKPYIJICHUs, NPUKUIKA U
OLICHKA PE3YJIbTAaTa BbIYMCICHUN
Crenenp ¢ 1menbiM mnokazateneMm. CraHpapTHas ¢opMa 3amnucu
nercTBUTeNbHOr0 yncna. Mcnonb3oBanue noaxozsuieil Gopmel 3anucu
1.3
JNEUCTBUTENIBHBIX YMCEI JUIsl PEIICHUS MNPaKTUUYECKUX 3a1ad U
MPEJICTABICHHUS JaHHBIX
ApudpmeTnyeckuii KOpeHb HaTypaidbHOM cremeHu. JledcTBus c
1.4
apupMETHUICCKUMH KOPHSIMU HATYpPaIbHON CTEIICHH
CuHyc, KOCMHYC W TaHI€HC YHMCJIOBOTO aprymMeHTa. ApKCHHYC,
1.5
ApPKKOCHHYC, ApKTaHT'€HC YHCIOBOTO apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxxecTBa U TOXKIECTBEHHBIE ITPE0Opa30BaAHUS
[IpeoGpa3zoBanne  TPUTOHOMETPUYECKUX  BbIpakeHUU. OCHOBHBIC
2.2
TPUTOHOMETPUUYECKHE POPMYIIBI
VYpaBHeHHEe, KOpEeHb ypaBHEHUs. HepaBeHCTBO, pelieHne HEPaBEHCTBA.
2.3
Meton UHTEpPBAIOB
2.4 Peuienue nenbix U ApOoOHO-pAIIMOHATBHBIX YPABHEHUI U HEPABEHCTB
2.5 Pemenne nppanmoHanbHbIX YPaBHEHUNA U HEPABEHCTB
2.6 Pelienrie TpUroHOMETPUYECKUX YPAaBHEHU N
2.7 [IpumeHeHne ypaBHEHUN W HEPABEHCTB K PELICHHID MAaTEMaTHYECKHUX
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3a/1a4 ¥ 3a7a4 U3 pa3IMuHbIX 00JacTel HAYKU U PEAIbHOM KU3HU

3 OyHKIMHU U rpaduKu

Oyukuus, cnocoOwbl 3aganus ¢yukuuu. ['padux dyHkuun. BzanmHO
3.1

oOpaTHble pyHKIMH

O6nactp omnpeneneHUss W MHOXKECTBO 3HaueHWd ¢GyHkuuu. Hynu
3.2 ¢ynkuuu. [IpoMexxyTKM 3HAKOMOCTOSHCTBA. YeTHble U HEYETHbIE

byHKIIMH

CrenenHas (QyHKUMS € HaTypaJlbHbIM M LENbIM TMoKa3aTeneM. Ee
3.3

cBoiicTBa u rpaduk. CBoicTBa U rpaduK KOpHS N-Oi CTENEHU

Tpuronomerpuyeckas OKpy>KHOCTb, ONIPEJIEIEHNE TPUTOHOMETPUUECKUX
3.4

(GYHKIIMN YKCIIOBOTO apryMeHTa
4 Hayana MmaremaTtnueckoro aHaausa

[locnenoBaTenbHOCTH,  CMOCOOBI  3aJaHUSl  IOCJIEIOBATEIBLHOCTEH.
4.1

MOHOTOHHBIE MOCIEI0BATEILHOCTH

Apudmernyeckas © TeoMeTpuyeckas mporpeccuu. beckoHedHO

yObIBaromiass  reomeTpuyeckas mporpeccusi. Cymma  OGECKOHEYHO
4.2 yObIBaromield reomerpuueckoil mporpeccun. Dopmyna  CIOKHBIX

IpoLeHTOB. Vcrnoib30BaHKHE MPOTPECCUH JJIsl PEIICHUS pealIbHbIX 3a7ay

IPUKIAJHOTO XapaKTepa
) MHoOKecTBa U JIOTUKA

MHoxecTBO, omepauud HajJ MHOXecTBaMu. Jluarpammel Oiinepa -

Benna. IlpuMmeHeHHne TEOpPETHKO-MHOKECTBEHHOIO —ammapara i
5.1

OonrcCaHusA PpCajlbHBIX ITPOLCCCOB H HBHGHHﬁ, npu pCeUICHHUHN 3aJa4d M3

JIPYTUX y4eOHBIX MPEIMETOB
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5.2

OHpCI{CJ’IGHI/IC, T€OpEMa, CICACTBHUC, JOKA3aTCIILCTBO

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBienne naHHBIX C NOMOLIbI0 Tabmuu W auarpamm. Cpennee
apupMeTHIecKoe, MeAuaHa, HauOoJIblllee U HAaWMEHbIIEE 3HAYCHUS,

pa3max, TUCTIePCHs U CTaHJAPTHOE OTKJIOHEHUE YUCIIOBBIX HA0OPOB

6.2

CnydaiiHple  3KCHEpPUMEHTBHl  (OMBITBI) M CIOy4yalHbBIE  COOBITHA.
OnemeHTapHble COOBITUS (MCXO/bI). BeposATHOCTH C1y4yallHOTO COOBITHS.
bnuzocth yacToThl W BepOSTHOCTH COOBITHHA. CiyyallHble OIBITHI C
PaBHOBO3MOXHBIMH ~ 3JIEMEHTapHBIMU  COOBITUAMH.  BeposiTHOCTH

COOBITHH B OIBITAX C PaBHOBO3MOXHBIMHA 3JICMCHTAPHBIMHU COOBITHAMH

6.3

Onepanuu HaJT COOBITHUSAMM: nepeceyeHue, o0beIMHEHNUE,
IPOTUBOMNOJIOKHBIE cOObITH. Jlnarpammel Diinepa. GopMyiia CIOKEHUS

BEPOSITHOCTEN

6.4

YcioBHAas ~ BEpOATHOCTh.  YMHOXEHHE  BepoATHoOcTeW.  JlepeBo
Cay4alHOro  skcrnepuMeHTa. Dopmyna  NOTHOW  BEPOSTHOCTH.

HeszaBucumele COOBITHS

6.5

KombunaTopHoe mnpaBuiao ymHOxkeHUs. IlepectaHOoBKM U (hakTOpHAIL.

Yucno coueranuit. Tpeyronsauk [lackans. ®opmyna 6maoma HeroToHa

6.6

bunapnbiii ciny4ailHelii oONbIT (UCHBITAHUE), YycleX M Heyjaya.
HezaBucumbie ucnpiTanus. Cepusi HE3aBUCUMBIX UCTIBITAHHUM 10 TIEPBOTO

ycnexa. Cepus HE3aBUCUMBIX UCTIBITAaHUIN bepHyrin

6.7

Cnyuaitnas BenuuuHa. Pacnpenenenuwe BepositHOcTel. Jmarpamma
pacnpenenenusa. llpumepsl  pacnpeneneHuid, B TOM  YHCIIE

IreoMCTPHUICCKOC U OMHOMMAJIBHOE

I'eomerpus
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7.1

OcHOBHBIE TOHATHA cTepeoMeTpud. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBo.  lloHAaTHe 00  aKCHMOMAaTMYECKOM  MOCTPOCHUU

CTCPCOMCTPHHN: AKCUOMBI CTCPCOMCTPUU U CIICACTBUA U3 HUX

7.2

B3anMHOe pacnosokeHue NpsIMBIX B IPOCTPAHCTBE: NEpECEKaroIMecs,
napajuiesibHble U CKpeluBaromuecs npsmMolie. [lapanienbHocTh npsSMbIX
U IJIOCKOCTEW B MPOCTPAHCTBE: MapajuiesibHbIE MPSMbIE B IPOCTPAHCTBE,
napajiyieIbHOCTh TPEX MPSIMBIX, MapaIEIbHOCTh NPSIMOM M TJIOCKOCTH.
VYribl ¢ COHamnpaBlIEHHBIMH CTOPOHAMHU, YTOJ MEXAY MpSIMBIMU B
IPOCTPAHCTBE. [TapannenbHOCTH IUIOCKOCTEM: napajuleJbHbIe
IUIOCKOCTH, CBOMCTBa MapajuleNbHBIX IulockocTed. IIpocteiimne
OPOCTPAHCTBEHHbIE  (QUTypbl HA  IUIOCKOCTH:  TeTpas’Ap,  Kyo,

mapauICJICIUIICa, ITIOCTPOCHUC CCUYCHUU

7.3

[lepnieHOAUKYISIPHOCTh MOPSIMOM M IUIOCKOCTU: MEPHEHAUKYISPHBIE
OpsIMBIE B MPOCTPAHCTBE, MPSMbIE NapaJUICIIbHBIE U MEPIICHANKYIISIPHBIC
K IUIOCKOCTH, MPHU3HAK MEPHECHIUKYISIPHOCTH MPSAMOM M IUIOCKOCTH,
TeopeMa O TMpsAMOM MEPHNEHAUKYISIPHONM IIJIOCKOCTA. YTJbl B
IPOCTPAHCTBE: YroJl MEXKIY MPSMOU M IUIOCKOCTBIO, IBYTPaHHBIN yrodi,
JIMHEHMHBIM yroJ ABYrpaHHoro yria. lleprneHaukynsp W HaKIOHHBIE:
paccTosiHUE OT TOYKM 1O IUIOCKOCTH, pAacCTOSHHE OT NPSMOM 10
IUIOCKOCTH, TPOEKIUS (PUrypsl Ha TMIOCKOCTh. [lepmeHnuKynspHOCTD
IJIOCKOCTEM: MPU3HAK NMEPHEHIUKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema

0 TpeX NEePHEHIUKYIIpax

7.4

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHHMKA,
BBIITYKJIbIE M HEBBIMYKJIbIE MHOTOIPAHHUKH, Pa3BEPTKAa MHOTOIPaHHHUKA.
[Ipr3ma: n-yronpHas npusMa, TPaHU U OCHOBAHHUS IPHU3MBI, NpAMas U
HAKJIIOHHAss Mpu3Mbl, OOKOBasg M TOJIHAs TOBEPXHOCTb MPU3MBI.
[Tapannenenunen, npsIMOYTOJbHBIM NapasIeieune] U €ro CBOMCTBA.

[Iupamuga: n-yroiapHas nupamMyia, 'paHd U OCHOBAHUE NUPAMUIBI,
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OOKOBasi U MOJIHAS MOBEPXHOCTh MUPAMMJIbI, MPaBUJIbHAS U YCEUECHHAs
NApaMyuIa.  OJEMEHTbl Opu3Mbl W nupamuasl.  [IpaBunbHbIE
MHOTOTPAaHHHUKU: TOHATHE IPAaBWJIBHOTO MHOI'OTPAaHHHKA, ITPaBUJIbHAS
IpU3Ma U MpaBUJIbHAS TUPaMU/a, IPAaBUIIbHAS TPEYTOJIbHAS MUpAMUAA U
OpaBWIbHBIA  TeTpasap, KyO. IlpeacraBienne o  NpaBUIBHBIX
MHOT'OTpaHHUKaX: OKTa’Ap, MOAEKadap M mKocadn CedeHus NpU3MBbl U

MUpaMHUu bl

7.5

CI/IMMCTpI/ISI B ITPOCTPAHCTBEC. CUMMCTPUSA OTHOCHTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTpUHU B IIUPaAMHAAX, ITAPAJUICIICIIUIICIAX,

I[MPpaBUJIBHBIX MHOT'OTPaHHUKAX

7.6

Borunciienne 371eMEHTOB MHOTOTPAaHHUKOB: peOpa, AMaroHayld, YTJIbL.
[Tnomaasr OOKOBOM MOBEPXHOCTH W TOJHOM TOBEPXHOCTH MPSIMOMA
NpU3MBbI, IUJIONIAJh OCHOBaHMM, TeopeMa O OOKOBOMl TOBEPXHOCTU
npsimoii  mpu3Mbl. [lnomaas OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTH
NpaBUJIbHOM TMUPAaMHUJIBI, TEOpEMa O IUIOMIAJAN YCEUYEHHOM MUPaMHUJIBI.

[Tonsitue 06 o6bemMe. OOBEM MUPAMUJIBI, TTPU3MBI

1.7

[TonoOnpie Tema B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOMIAISIMU

MOBEPXHOCTEH, 00beMaMu TTOO00HBIX TEll

[IpoBepsiemMble TpeOOBaHUS K PE3YIbTATaM OCBOEHHUSI OCHOBHOM

oOpa3zoBarenpHOM nporpammel (11 kmacc)

Kon

[IpoBepsieMble NpeAMETHBIE pPE3YJIbTATBl OCBOCHUS OCHOBHOU

MIPOBEPAEMOT0 | 00pa30BaTEILHON IIPOrpaMMBI CPETHEr0 O0IIEro 00pa30BaHUs

pe3yJsibTaTa
1 Yucra ¥ BBIYMCIIEHUS

OnepupoBaTh  MOHATUSIMU:  HATypajdbHOE, II€JIO€  YHCIIO;
1.1 WCIIOJIb30BaTh TMPHU3HAKU JEIMMOCTH IIEJIBIX YHCEeJ, Pa3IoKECHUE

4ucCiia Ha IIPOCTBIC MHOXKUTCIIN AJIA PCIICHUA 3a1a4
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1.2

OHGpI/IpOBaTb MMOHATHCM: CTCIICHD C pallMOHAJIBHBIM ITOKA3aTCJICM

1.3

OHGpHpOBaTb IIOHATHUAMM . J'IOFapI/I(i)M qucia, AOCCATHYHBIC H

HaTypaJbHbIE JOTAPUPMBI

YpaBHEHHUs U HEPABEHCTBA

2.1

[IpumeHsATh CBOMCTBa CTENEHU ISl MPeoOpa30BaHUs BBIPAKEHUMH,
ONEpUpOBaTh  MOHATHSAMM:  II0KA3aTEJIbHOE  ypaBHEHUE U
HEPABEHCTBO; PELIaTh OCHOBHBIE THUIIbI [IOKA3aTEJIbHBIX YPABHEHUN

U HCPABCHCTB

2.2

BoimonHaTe  mpeoOpa3oBaHusi  BBIPAXEHUH,  COAEpIKAIIUX
jgorapu(mbl;  ONEPUPOBATH  MOHATUAMM:  JIOTapU(PMHUUECKOE
YpPaBHEHHE W  HEPAaBEHCTBO;  pEIIATh  OCHOBHBIE  THIIBI

Jorapu(pMUYECKUX YPaBHEHUN U HEPABEHCTB

2.3

HaXOI[I/ITB peuIiCHUA HpOCTGﬁHIPIX TPUT'OHOMCTPUICCKUX

HCPABCHCTB

2.4

OnepupoBaTh MOHATHSAMU: CHCTEMA JIMHEHWHBIX YPaBHEHUN U €€
pEILICHUE; HCIOJb30BATh CUCTEMY JIMHEWHBIX YPaBHEHUWU JUIS

pElIeHHs MPaKTHYECKUX 3a1a4

2.5

Haxonute pemeHus mnpocTEHIINX CHCTEM M COBOKYIIHOCTEU

paLMOHANBHBIX YPABHEHUN U HEPABEHCTB

2.6

MopenvupoBaTh pealbHblE CUTyallud Ha S3bIKe  anreOphl,
COCTaBJISITh BBIPAKCHUS, YPABHEHUsI, HEPABEHCTBA U CUCTEMBI I10
YCIOBUKO  3aJa4d, MCCIENOBaTh IOCTPOCHHBIE MOJEIU C

UCIIOJIb30BAHUEM arapara anreopbl

OyHKIUU U rpapuku

3.1

OnepupoBaTh MOHATUSIMU: TIEpUOANUECKas QYHKINS, TPOMEXYTKHU
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MOHOTOHHOCTH  ()YHKLMHM, TOYKH 3KCTpeMyMa  (yHKLUH,
HauOoJbIIee U HAUMEHbIIEE 3HaYeHUs! (PYHKIMHU Ha TPOMEXKYTKE;

HUCIIOJIB30BaTh HUX AJId HCCICIOBAHUA (bYHKI_II/II/I, SaHaHHOﬁ

rpaduxom
OnepupoBatb HOHSTHUSMU: rpaduku MOKa3aTeIbHOM,
Jorapu(pMUYECcKOil U TPUTOHOMETPUYECKUX (DYHKILIMI; 1300paxaTh
3.2
UX Ha KOOPJIMHATHOM IJIOCKOCTH W MCMOJIb30BaTh JJIsi PELIEHUs
YpaBHEHHI U HEPABEHCTB
N300paxkaTh Ha KOOPJIMHATHON IJIOCKOCTH TpaduKu JIMHEWHBIX
3.3 YPaBHEHHUI M HUCMOIB30BATh UX JIJISl PEIICHUSI CUCTEMBbI JIMHEHHBIX
YpaBHECHUH
3 Ucnonb3oBaThk rpaduku GyHKIUN 715 UCCIEA0BAHUS TIPOLIECCOB U
4
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCHUIUINH
4 Hagayia MaTeMaTnueckoro aHaausa
OnepupoBaTh MOHITUSMH: HENpepbIBHAS (YHKLHUS, TPOU3BOAHAS
4.1 (YHKIMH; HUCIIOJIB30BATh F€OMETPUUECKUNA U (PU3MUECKUN CMBICI
IIPOU3BOJIHOM IS pELIeHUs 3a1a4
) Haxoauth mMpou3BOAHBIE 3JIEMEHTAPHBIX (PYHKUUNA, BBIYUCIATDH
4.
HPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIUH
Hcnonp30BaTh NPOU3BOAHYIO MAJIsi HCCIEIOBaHUS (DPYHKIUHU Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPHUMEHATh  PE3yJbTaTh
UCCIIEJIOBAHUSA K TIOCTPOCHUIO TPapuKOB
Hcnonp30BaTh MNpPOU3BOAHYIO JUIS  HAXOXACHUS HAMIYy4YLIEro
4.4 pelIleHuss B NOPUKIAJHBIX, B TOM  YHUCJIE€ COLHAIBHO-

SKOHOMMNYCCKHUX, 3aJadax
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OnepupoBaTh NOHATUSAMU: NIEPBOOOPA3HAS] U UHTErpall; IOHUMATh

4.5
reOMETPUYECKU U (PU3UUECKUI CMBICI HHTErpaja
Haxonute mepBooOpa3Hbie 37eMEHTApHBIX (DYHKIUNA, BBHIYUCIATH
4.6
uHTerpan no ¢popmyne Hetotona - JleliOnuna
Pemate nmpuknagHele 3agadd, B TOM YHUCJE COLUAIBHO-
4.7 DKOHOMHUYECKOTO U  (PU3MYECKOTO  XapakTepa, CpeACTBaMHU
MaTEMaTUYECKOr0 aHaJIn3a
) Teopust BEpOSITHOCTEM U CTATUCTUKA
CpaBHUBaTh BEPOSTHOCTH 3HAUYCHHM CIyYallHOW BEJTWYUHBI 10
5.1
pacnpeieNICHUIO WU C TIOMOIIBIO AUarpaMmm
OnepupoBaTh MOHATHEM MAaTEMaTHYECKOTO OXKHUIAHUS, TTPUBOIUTH
OpUMepbl TOTO, KaK MNPUMEHSETCS MaTeMaTHYecKoe OXKUIaHue
5.2
CIIy4ailHOW BEJIMYMHBI, HAXOJUTh MAaTEMAaTHUYECKOE OKHJIaHHUE T10
JAHHOMY pacrpeeIeHUIO
5.3 Nmets nipencTaBieHre 0 3aK0HE OOJIBIITHUX YHCE
5.4 NmeTh npencTaBaeHrue 0 HOPMAJIbHOM pacIpeeICHUN
6 I'eomeTpus
OnepupoBaTh  NOHATUSAMU:  UUIUHIAPUYECKAs]  MOBEPXHOCTb,
61 oOpasyronue  HUWIMHAPUYECKOW  TMOBEPXHOCTH,  ITWJIMHJIP,
KOHUYECKas MMOBEPXHOCTb, obOpa3syrorue KOHUYECKOU
MOBEPXHOCTH, KOHYC, ChepruyecKasi HOBEPXHOCTh
6.2 PacmoznaBaTh Tena BpamieHus (MUIMHIDP, KOHYC, cdepa u map)
6.3 OOBICHATH CIIOCOOBI TTOTYYCHUS TE BPAIICHUS
6.4 KnaccudunmpoBats B3auMHOE pacnoyioxkeHune chepbl U MIOCKOCTH
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6.5

OnepupoBaTh NOHATHSIMHM: IIAPOBOM  CETMEHT, OCHOBAaHUE
CErMEHTA, BBICOTA CErMEHTA, IAPOBOM CJIOW, OCHOBAHUE LIAPOBOTO

CJI04, BBICOTA IapoOBOro CJos, HIElpOBOﬁ CCKTOp

6.6

Boruncnsare oO0beMbl M IUIOHIAU TMOBEPXHOCTEH Tl BpalleHUs,

FEOMETPUYECKUX TEJ C TPUMEHEeHHEM (hopmyIl

6.7

OnepupoBaTh MOHATUSIMU: MHOTOTPaHHUK, BIIUCAHHBIA B cepy u
OMHUCaHHBIA OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOTPAHHUK

HJIN TCJIO BPAICHUA

6.8

BbauciasTe COOTHONICHUS MCKAY IuUIoMAaIaMHU HOBCpXHOCTCﬁ )51

00BEMaMHU ITOTOOHBIX TEII

6.9

N3o00paxkath u3ydaemble (QUTYpbl OT PYKHM U C MPUMEHEHUEM

IMPOCTBIX YCPTCIKHBIX HHCTPYMCHTOB

6.10

BoInosiHATh (BBIHOCHBIE) MIIOCKKE YEPTEkKHU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (QUTYpP: BHUJl CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS

TCJI BpalliCHUA

6.11

N3BnekaTh, HHTEPIIPETUPOBATH U NMPE0OPA30BHIBATH HH(GOPMAIIHIO
0 IIPOCTPAHCTBEHHBIX r€OMETPUYECKUX durypax,

IIPEJCTABICHHYIO HA YEPTEkKAX U PUCYHKAX

6.12

[IpumenaTh r€OMETPUYECKUE bakTbI InIE: pelIeHus
CTEPEOMETPUUECKUX 3aJ1a4, IMPEIAINOIaralouXx HECKOJIBbKO IIaroB

pEIIeHMS, €CJIA YCIIOBUS MPUMEHEHUS 3a/1aHbl B IBHOU (hopme

6.13

OniepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrinonHsATh I[CﬁCTBHfI CJI0KCHH BCKTOPOB, BbIYNTAHHA BCKTOPOB
N YMHOX>KCHHUA BCKTOpPA HA YHUCIIO, O6’[>$ICH$ITI>, KakKMMH CBOMCTBaAMU

oHHU 00JIaar0T
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6.15

[TpumeHsATH TpaBUIIO Napaie’aenuneaa Npu cI0KEHUU BEKTOPOB

6.16

OnepupoBaTh  MOHATHSIMHU:  JE€KapTOBBI ~ KOOPJWHATHI B
MPOCTPAHCTBE, BEKTOpP, MOJYJIh BEKTOpPa, PABEHCTBO BEKTOPOB,
KOOpJMHATBl BEKTOpa, YroJl MEXKIY BEKTOpaMH, CKalsIpHOE
NPOU3BENICHUE BEKTOPOB, KOJUIMHEApHbIE M KOMILUIAHAPHBIE

BEKTOPBI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB H IIPOU3BCIACHHC BCKTOPA HA YUCIIO,
YToJI MCXKAY BCKTOpAaMHU, CKAJIIPHOC IMPOU3BCIACHUC, PACKIIAAbIBATH

BCKTOD IO ABYM HCKOJIJIMHCAPHBIM BCKTOPaM

6.18

3ajaBaTh IUIOCKOCTh YpaBHEHHEM B JCKAPTOBOH CHCTEME

KOOpJIMHAT

6.19

Pematsp HpOCTGﬁHIPIC rcOMCTPUYCCKUC 3ada4u Ha IIPHUMCHCHUC

BCKTOPHO-KOOPANHATHOI'O METOAd

6.20

Pematsp 3aJadr Ha J0Ka3aTCIILCTBO MAaTCMAaTHUYCCKHUX OTHOIIICHU U
N HaXO0XICHUC TI'COMCTPUYCCKHUX BCJIWYHUH IIO 06pa3uaM nIn
aJIrOpuTMaM, IIPUMCHAA H3BCCTHBIC MCTOJAbBI IIpU PCIICHUU

CTaHIaPTHBIX MATCMAaTHYCCKUX 3a1a4

6.21

[IpumMmeHnATs mpocTeENIIME MPOrPAMMHBIE CPEICTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEUIEHUN CTEPEOMETPUUECKUX

3aJa4

6.22

[IprBoAMTE mpUMEpPBl MaTEMATHYECKUX 3aKOHOMEPHOCTEW B
IIPUPOJE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T'€OMETPUU

B UCKYCCTBE

6.23

[IprMeHAT TONYyYEHHBIE 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH
pealibHblE CUTyallUM W TPUMEHSTh W3YyYEHHBIC IIOHATUS B

pollecce MOUCKA PELICHUs] MaTeMaTU4YeCKu CHOpMyIHpPOBAHHOUN
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npoOJieMbl, MOJECIUPOBATh pEaJIbHbIE CHUTyallMM Ha  S3BIKE
T€OMETPUH, HCCIIEI0BATh IIOCTPOCHHBIE MOJENH c
VCIIOJIb30BAHUEM T€OMETPUUYECKUX MOHATHM WU TEOpEM, ammapara
anreOpbl, pemarh MNpakTUYeCKUe  3aJadyd, CBA3aHHBIE C

HaXOXJICHUEM I'€COMCTPUUCCKUX BCIIMYNH

[IpoBepsemble anemMeHTsl coaepxanus (11 kmacc)

Kon [IpoBepsieMblii 3IEMEHT COAEPIKAHUS

1 Uucna v BEIYUCICHUS

1.1 Hatypanbhbie u nensie uncina. [Ipu3Haku qenuMocTy HeabIX YUCel

1.2 Crenens ¢ palmoHaIbHBIM NOKa3aTeaeM. CBOMCTBA CTEIIEHU

1.3 Jlorapudwm uncna. JleciTHUHbIE U HATYpaIbHbIE JOTAPUPMBI

2 VYpaBHEHHS U HEPABEHCTBA

2.1 [IpeoGpazoBaHne BBIPAXKEHUI, COACPIKAIINX JOTrapUPMBI

’ 5 [IpeoGpazoBanue BhIpaXKEHUH, COAECPKAIIUX CTETICHU C PalMOHATHHBIM
' NOKa3aTenemM

2.3 [IpuMepbl TPUTOHOMETPHUUYECKUX HEPABEHCTB

2.4 [loka3arenbHblE YpaBHEHHS U HEPABEHCTBA

2.5 Jlorapudmudeckue ypaBHEHHS 1 HEPABEHCTBA

26 Cuctembl JUHEHWHBIX ypaBHEHMU. PellleHne NpUKIAIHBIX 3a7a4 C
' MIOMOUIIBIO CUCTEMBI JIMHEUHBIX YPABHEHUM

2.7 CucTtemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI U HEPABEHCTB

28 [IpumeHeHne ypaBHEHUH, CHUCTEM M HEPABEHCTB K PELICHHIO

MATEMATHYCCKUX 3aJa4d M 3aJa4 M3 Pa3JIMYHbIX oOnacTei HAaYKH H
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pEANBbHOMU )KU3HU

3 OyHKIMHU U rpaduKu
Oyukius. llepuoguueckue ¢yHkuuu. [IpoMexxyTkM MOHOTOHHOCTH
3.1 ¢yakuuu. Makcumymbl U MHUHUMYMbl (GyHKUMd. Haubonbiiee u
HauMeHblIee 3HaueHNue QyHKIUU Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpadUKu
3.3 [lokazarenbHas u norapupmMuyeckast PyHKIUU, UX CBOWCTBA U rpa@uKu
Ucnonb3oBanue rpadukoB GYHKUMNA I8 pELICHUS YpaBHEHUU W
3.4
JUHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (PYHKIMI s MCCIEIOBAaHUS TPOLECCOB U
3.5 3aBHCHMOCTEH, KOTOpbI€ BO3HMKAIOT NPU PEIIEHUU 3a7ad U3 JIpYrux
y4eOHBIX ITPEAMETOB U peabHOM KU3HU
4 Hauana marematuueckoro aHanusa
4.1 HenpepriBable GpyHKIMH. MeTo ] MHTEPBAIOB ISl pELICHNS HEPABEHCTB
[IpousBonnass Qynkiuu. ['eomerpuueckuii u  (HUINYECKHN  CMBICT
4.2
MIPOM3BOTHOM
[IpousBoanbie dnemMeHTapHbIX  GyHKIUA. DopMynsl  HaXOXKICHUS
4.3
IPOU3BOHON CYMMBI, IPOU3BEACHHS U YACTHOTO (YHKIIHI
[Ipumenenne  MPOW3BOAHOW K  HCCIENOBaHWIO  (QYHKIMA  Ha
4.4 MOHOTOHHOCTb M JKCTpeMyMbl. Haxoxnenume HamOonbliero u
HaMMEHbIIETr0 3HaYeHHs (PYHKIIMU HA OTPE3Ke
[IpumeHeHne MpPOU3BOAHOM JUIsl HAXOXKACHUS HAWIYYIIEero pelIeHus B
4.5 MPUKJIaJHBIX 3aJa4ax, I ONpeeIeHUs] CKOPOCTH Mpoliecca, 3aJaHHOrO

dbopmynoit uim rpagukom
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4.6

[lepBooOpa3znas. Tabnuiua nepBooOpa3HbIX

4.7

Wnrerpan, ero reoMerpuueckuii u (U3MUECKUl CMBbICI. Bbruucienue

uHTerpana no popmyne Hetotona - JleiiOnuna

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

YucnoBslie XapaKTCPpUCTHKH CJIy‘IB.fIHBIX BCJINMYHNH: MAaTEMAaTH4YCCKOC
OXKMOAaHUueC, aucriepcud W CTAHAAPTHOC  OTKIIOHCHUC. HpI/IMepBI
MPUMCHCHUA MATCMATUYCCKOTO OXHUAAHUA, B TOM YHUCIIC B 3aJa4aX H3
HOBCGIIH@BHOﬁ ZKHU3HU. MaremaTnueckoe OXHNJaHHUC 6HH3,pHOfI
cnyqaﬁHoﬁ BEJIMUMHBLI. MaTemaTuueckoe OXKXKHNITAaHNUC CYMMBI cnyqaﬁme
BEJIMUMH. MaTtemaTuueckoe OXKHUIaHUC U JUCIICPCUSA TCOMCTPUUICCKOI'O U

OMHOMMAJILHOTO paclpeeIeHH

5.2

3akoH OOJIBIIIUX YHCEII U €ro POJIb B HAYKC, IIPpUPOAC H 06HIGCTBC.

Br16opouHbIit MeTO UCCIe0BAaHUN

5.3

[IpumMepsl HENpephIBHBIX CIIy4yalHbIX BEJIWYMH. [IoHATHE O IIIOTHOCTH
pacrpeneneHus. 3aaayu, NPUBOJSIINE K HOPMAIbHOMY PAaCHpEIeSICHHIO.

[ToHsATHE O HOPMAJIBHOM paCIIpeIeIICHUN

I'eomeTpus

6.1

HunuHapudeckass  MOBEPXHOCTh,  OOpa3ylolmue  IHIHHAPHISCKOM
NOBEPXHOCTH, OCh  UWJIMHIPUYECKOW  MOBEpXHOCTU. Llmamuap:
OCHOBaHMS W OOKOBas MOBEPXHOCTh, OOpa3yromias M OCh, IJIOMIATh

OOKOBOW M TIOJIHOW TTOBEPXHOCTH

6.2

Konunueckas moBepXHOCTh, 00pa3yoIue KOHUYECKOW TTOBEPXHOCTH, OCh
U BEpIIMHA KOHWYECKON moBepxHOCTH. KoHyC: OCHOBaHHME M BEpIIWHA,
oOpas3yromiasi M OCh, ILIOIIaAb OOKOBOWM W TOJHOM ITOBEPXHOCTH.
VYcedeHHbIlt KOHYC: 0Opa3ylomue W BBICOTA, OCHOBaHHMS M OOKOBas

MOBEPXHOCTh
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6.3

Cdepa u map: ueHTp, paanyc, IMameTp, MI0MIaAb MOBEPXHOCTH CPEPHI.
B3aumHoe pacrnonioxeHue cepbl U MIOCKOCTH, KacaTelbHas MI0CKOCTb

K cdepe, iomaab chepsl

6.4

N300paxkeHne Tea BpalleHWs Ha IJIOCKOCTU. Pa3BepTka muiaumHapa u

KOHyca

6.5

KOM6I/IHaHI/II/I TCJI BpallcHUA W MHOTI'OI'PAHHUKOB. MHOI‘OI‘paHHI/IK,
OMMCAHHBIM OKOJIO C(i)ep]'::l, cq)epa, BIIMCaAHHAsA B MHOTOI'PaHHUK, WJIA

TEJIO BPAIICHUS

6.6

[Tonsitue 06 o6wveme. OcHOBHBIE CBOMCTBA 00BEeMOB Teil. Teopema 00
o0BeMe MPSIMOYTOJIBHOTO Mapajiesienumne/a u ciaeacTsus u3 nee. O0beM

IWIMH]Ipa, KoHyca. O0beM 1mapa u miomaib cQepbl

6.7

HO,IIO6HBI€ TCJIa B IIPOCTPAHCTBC. CooTHOIIEeHUS MCXKOY IUIomaasaMunu

HOBerHOCTeﬁ, o0beMaMu HOI[O6HBIX TCJI

6.8

Ceuenus nminuHapa (MapajuieibHO U MEPIEHAUKYISPHO OCH), CEUCHHS
KOHyca (mapajuieibHOE OCHOBAaHHUIO M IPOXOJIAIEE Yepe3 BEPIIUHY),

CEYeHHMs I1apa

6.9

Bektop Ha miockocth M B mpocTtpaHcTBe. (CIlIOKEHUE U BBIUUTAHHE
BEKTOPOB. YMHOYKEHUE BEKTOpa Ha 4MCiO0. PasimoxkeHune BEKTOpa IO
TPEM HEKOMIUIaHApHBIM  BekTopam. [lpaBuno mapamienenumnena.
Pemienne 3agay, CBSA3aHHBIX C TNPUMEHEHUEM IMPaBUI JEUCTBUM C

BEKTOpaMu

6.10

[IpsamoyronpHas cucremMa KOOpAMHAT B IpocTpaHcTBE. KoopauHatsl
BekTopa. [Ipocreiimue 3amaun B KOOpAMHATaX. YTOJI MEXKIY BEKTOPAMMU.
CkansipHoe TMpPOU3BEJACHUE BEKTOPOB. BhIUKCIEHHE YIJIOB MEXIY
NpAMBIMA M TUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOJA IpH

PCHICHUH I'COMETPHUUICCKHUX 3aJ1a4
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JUis mpoBENEHUsT €IUHOTO TOCYJapCTBEHHOIO HK3aMEHa 110 MaTeMaTHKe (naiee -

EI'D mo MaremMaruke) HCHOJB3YyeTCs MepeyeHb (KOAu(pUKATOp) MPOBEPIEMBIX

TpeOOBaHMN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEbHOM NPOrpaMMBbl

cpenHero odiero oopa3oBaHus M AJIEMEHTOB coepkanus. [Ipu nposenenun EI'D

o MareMaTuke 0a30BOro ypoBHsA M3 mnepedHs (koaudukaropa) BbIOMparoTCs

NO3ULIMH, COOTBETCTBYIOLIUE (erepabHON paboyeil nmporpaMMe o MaTEeMaTHKE

(6a30BBIi YPOBECHB)

[Tposepsiembie Ha EI'D mo maremaTtuke TpeOoBaHUs

K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa30BaTeIbHON IPOrpaMMbl

CpeaHero oo0Iero 0opa3zoBaHusl

Kon [TpoBepsiemble TpeOOBaHUS K MPEIAMETHBIM pe3yIbTaTaM OCBOCHUS
IPOBEPSIEMOT0 | OCHOBHOK ~ 00pa30BaTeIbHOW TPOTPAMMBI  CPEIHEro  OOIIero
TpeOoBaHus | 00pa30BaHUS

1 Bnagenne wmetomamu 0Ka3aTENbCTB, aJlTOPUTMAMHU  PEIICHUS

3aja4;, yMeHHEe (QOpPMYyIUpOBaTh W OINEPUPOBATH TOHATHSIMU:
oTpe/ieNieHNe, aKCUOMa, TeopeMa, CIIeACTBHE, CBOHCTBO, MPHU3HAK,
JI0Ka3aTeNIbCTBO, PaBHOCHIIBHBIC (DOPMYIMPOBKH; MPUMEHITH UX;
yMeHue  (GOopMyIHpoBaTh OOpaTHOE UM  MPOTHUBOIOJIOKHOE
yTBEpXKJEHUE, TPHUBOIUTH  TPUMEPBl U KOHTPIPUMEPHI,
UCIIOJIb30BaTh METOJ] MaTeMaTHYeCKOW WHIYKIIMU; TPOBOIUTH
JIOKa3aTeIbHBIE PACCY)KIICHUS TPU PEIICHUH 3a7ad4, OIEHUBATH
JIOTUYECKYIO TMPABHIBHOCTh PACCYKICHHU; YMEHUE ONEPUPOBATH
MOHSITHSIMU:  MHOXECTBO,  IOJAMHOXKECTBO, OMEpPAllMH  HAaJ
MHOKE€CTBAMH; YMEHHE HCIOIb30BaTh TEOPETHKO-MHOKECTBECHHBIN
ammapar i ONHCAHMS PEATbHBIX TPOIECCOB W SIBICHUN WU TIpH
pelIeHUH 3aaad, B TOM YHCIE M3 JAPYTHX Y4EOHBIX MPEIMETOB;

yYMEHHUE OINEpUPOBATh MOHIATUSMU: Tpad, CBA3HBIN rpad, AEpeBo,
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UKJ, Tpad Ha IUIOCKOCTH; YMEHUE 3a]1aBaTh U OMUCHIBAThH rpadbl
pa3IUYHBIMU CHOCO0AMU; HCHOJb30BaTh TIpadpl MPU PEIICHUH

3aaa4d

YMeHHE ONepUpOBaTh MOHATHUSAMH: HATYPAJbHOE YHUCIO, IEN0E
YUCJO, CTENEHb C LEJIbIM I0Ka3aTeleM, KOPEHb HATYpPAJIBbHOU
CTEIIEHH, CTENEHb C PAlUUMOHAIbHBIM IIOKA3aTEJIEM, CTEIEHb C
JEUCTBUTENBHBIM TIOKA3aTeneM, JIorapudm 4uciia, CHHYC, KOCUHYC
M TaHIE€HC TMPOU3BOJIBHOTO 4YHUCJIAa, OCTaTOK II0 MOZYIIIO,
pallMOHAJBbHOE YHCIIO, UWPPALUOHAIBHOE YHCIO, MHOXECTBA
HaTypaJIbHBIX, LENbIX, PALUOHAIBHBIX, JEHCTBUTEIBHBIX YHUCEN;
yYMEHHE UCTOb30BaTh MPU3HAKU JETUMOCTH, HAUMEHbBIINN 001N
JIeNUTENh U HaUMEHblIee o01iee KpaTHoe, anroputM EBkinaa npu
pelIeHNH 3a/a4d; 3HAKOMCTBO C PA3JIMYHBIMU MO3ULHUOHHBIMH
CUCTEMAMHU  CUMCIICHMS; YMEHHUE  BBIIIOJHATH  BBIYKMCIICHUE

3HAUCHUN WU Hp606pa3OBaHI/IH BBIpa)KGHI/Iﬁ CO CTCIICHAMHU U

norapupmMamu, npeoOpazoBaHuUs JIpOOHO-PaMOHATEHBIX
BBIPAKCHUI; yMEHUE OIepupOBaTh TIOHSATHSIMU ;
MIOCJICIOBATEIIBHOCT, apumMeTniecKas nporpeccus,
reoMeTpuIecKast nporpeccus, OECKOHEUHO yOBIBaroIast
reoMeTprudecKas mporpeccus; yMEHHE 3a/71aBaTh

MOCJIEIOBATEIBHOCTH, B TOM YHCJIE C MOMOUIBIO PEKYPPEHTHBIX
dbopMyI; yMEeHUE OMEPUPOBATH MOHITHIMU: KOMIUIEKCHOE YHCIIO,
CONpPSKEHHBIE  KOMIUIEKCHBIE 4HCIIa, MOAYJIb U  apryMEHT
KOMILUIEKCHOTO 4YHCia, (opMa 3aluCH KOMIUIEKCHBIX YHCel
(reoMeTpuyeckasi, TpPUTOHOMETpUYECKass U anredpanyeckas);
YMETh MPOU3BOIUTH apuhMETHUECKUE JEHUCTBUS C KOMIUIEKCHBIMU
YuclaMu; MOPUBOAUTH MPUMEPHl HCIOIb30BaHUS KOMIUIEKCHBIX
YUCeJ; ONEpUPOBaTh MOHATHSAMU: Matpuma 2 X 2 m 3 x 3,

OoIIpCACINUTCIIb MaTPpHUIbI, FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPpCACINUTCIIA
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YMmeHnue OIepUpPOBAaTh HOHATUSAMH: palMoHaIbHbIE,
UppalMOHAJIbHbIE, MOKa3aTelIbHbIE, CTETICHHBIE,
aorapupmMuyecKue, TPUTOHOMETPUYECKHE ypaBHEHHUS u
HEPABEHCTBA, MX CHUCTEMBbl, YMEHHUE OIEepUpPOBATh MOHATHIMMU:
TOXKIECTBO,  TOXAECTBEHHOE  IpeoOpa3oBaHUE,  YPABHEHHE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUI U HEPABEHCTB, PABHOCHJIBHOCTD
YpaBHEHHI, HEPAaBEHCTB W CUCTEM; YMEHHE peulaThb ypaBHEHUS,
HEPABEHCTBA W CHUCTEMBbI C TMOMOIIBIO PA3NUYHBIX MPUEMOB;
pemarb ypaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBbI C IapaMeTpoOM;
NPUMEHSTh YPAaBHEHMsI, HEPABEHCTBA, UX CHCTEMBbI ISl pEIICHUs
MaTEeMaTUYEeCKUX 3ajla4 U 3a/1ad U3 Pa3IUvHbIX o0yiacTeld HAyKu U

pEATBbHOU )KU3HU

YMeHre onepupoBaTh MOHATUAMH: (QYHKIIHS, YETHOCTh (PYHKIIWH,
NEPUOJUIHOCTD byHKINH, OTPaHUYEHHOCTD byHKINH,
MOHOTOHHOCTH (YHKIHMH, IKCTpeMyM (GYHKIHMH, HauOojbllee U
HauMEHbIIIee 3HAUYeHUsA (YHKIMU HA TPOMEXKYTKE, HEIpepbIBHAS
dbyHKIMA, acuMOTOTHl Tpaduka (QYHKIMUA, TepBas U BTOpas
POM3BOJIHAA (DYHKIIMH, T€OMETPUUECKU W (PU3NYECKUN CMBICI
IIPOU3BOHOM, MEpBOOOpa3Has, ONPEICICHHBIA HHTETpal; YMCHHUE
HAaXOAUTh ACHUMMOTOTHI Tpaduka (QYHKIUU; yMEHHE BBIUYUCIATH
MIPOU3BOJIHBIE CYMMBI, TPOU3BEACHHS, YaCTHOTO M KOMIIO3HUIIUU
GbyHKIIMH, HAaXOIWTh ypaBHEHHWE KacaTelpHON K Tpaduky
GyHKIIMK; yMEHHE HaXOAWTh MPOU3BOAHBIC DIIEMEHTAPHBIX
GyHKIMHA; ~ yMEHHWE  MCIOJIb30BaTh  MPOW3BOJIHYIO  JJIS
UCCIeIOBaHus (PYHKIMH, HAXOAUTh HAUOOJBIITNE M HAUMEHBIITHE
3HaueHUs (QYHKIUNA, CTPOUTh TpapuKH  MHOTOWIEHOB C
UCTIOJIb30BaHUEM ammapara MaTEMaTHIECKOTO aHaIM3a;
MPUMEHSTH TPOU3BOIHYIO JIJIST HAXOKICHUS HAMITYUIIETO PEIICHUS

B IIPHUKIAAHBIX, B TOM YHCJIC COOHAIIBHO-3KOHOMHUYCCKUX H
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dbu3nYecKkux 3ajayax; HaXOIUTh IUIOWIAAU U O0BEMBI QUTYp C
NOMOIIBI0 HHTETpaja; MPUBOJIUTH NPUMEPhl MATEMaTUYECKOTO

MOJIEJIMPOBAHMSI C MOMOIIBIO UG (hepeHnaIbHbIX YPAaBHEHHM

YMeHue onepupoBaTh MOHATUSAMU: rpaduk (yHKUUU, OOpaTHas
byHkuusa,  KoMmo3unus — QyHKUMHA,  JUHEHHas  QyHKius,
KBaZipaTU4yHas (yHKLUUS, pauudoHanbHas (YHKUMS, CTENeHHAs
byHKUMA, TPUTOHOMETPUUYECKHUE byHKIMH, oOpaTHbIe
TPUTOHOMETPUYECKUE byHKUMY, nokasareabHas u
gorapupmuyeckas  (QyHKUMH; yMEHHUE  CTPOUTh  Tpaduxu
U3YYCHHBIX (YHKIUN, BBIMNOJIHATH MpeoOpa3oBaHus TpaduKoOB
GyHKIMH, UCHOAB30BAaTh TpaQUKUA ISl W3YUYEHUS MPOLECCOB U
3aBUCUMOCTEH, TMpU pElIeHUH 3a7a4 H3 JAPYTuX y4eOHBIX
NPEeIMETOB U 3aJa4y M3 PEabHOM JKU3HU; BhIpaXkaThb (opMyiamu
3aBHCHUMOCTH MEXIy BEIMYMHAMH; HCIOJb30BaTh CBOMCTBA H
rpaduku QyHKIUHN IS pelieHns ypaBHEHUH, HEpaBEHCTB U 3aja4
C TnapaMeTpaMmM; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH

MHO>KECTBA PEIICHUN YpaBHEHUH, HEPABEHCTB U KX CUCTEM

YMeHue peliatb TEKCTOBBIE 3aJayd Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha TPOLEHTHI, TOJIM M 4YacTd, Ha JBWKEHUE, paboTy, CTOMMOCTh
TOBapOB W YCIyI, HAJOTH, 3aJa4d W3 O00JIacTH YIpaBICHUS
JUYHBIMU U CEeMEHWHBIMH (DMHAHCAMM); COCTABISTH BBIPAKCHHSI,
YPaBHEHUS, HEPABEHCTBA M HMX CHUCTEMBbI IO YCIIOBHUIO 3aJ1a4H,
MCCIIEI0BATh MOJIyYEHHOE pelieHue 151 OLICHUBATH
NPaBAOMOAO0OHOCTh  PE3yJbTAaTOB;  YMEHHE  MOJEIHPOBATH
pealibHbIE  CHUTYyalluM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIISIThH
BBIPAXKCHHMS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI M0 YCIOBHIO
3a7]a4i, MCCIEN0BaTh IMOCTPOCHHBIE MOJEIH C HCIOJb30BAHUEM

amnrmnapara ajareOpbl, MHTEPIPETUPOBATH MOJTYYEHHBIN pe3yibTaT
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YMeHue omnepupoBaTh MNOHATHSMHU: CpelHEEe apupMETHYECKOe,
MeauaHa, HauOosbllleeé M HAaMMEHbLIEe 3HAYeHUs, pa3max,
JUCHEPCHs], CTAaHJAPTHOE OTKJIIOHEHUE YHMCIIOBOTO Habopa; yMeHue
U3BJIEKaTh, HHTEPIPETUPOBATH UH(POPMALIKIO, TIPEICTABIEHHYIO B
TabiMLaX, Ha AuarpaMMax, rpaukax, OTpPa’Kalollyl0 CBOMCTBa
peanbHbIX MPOLECCOB U SBJICHUI; MPEACTaBIATh MH(OpMALUIO C
NOMOIIBI0 TaOJIMIl M JUarpaMM; HCCIEA0BAaTh CTATUCTUYECKUE
JaHHBIE, B TOM YHUCJI€ C MPUMEHEHHEM TrpaduyecKux METOJIOB U
AJNIEKTPOHHBIX CPEJCTB; TIpapUUYECKH HCCIAEA0BaTh COBMECTHBIE
HAOJIIOIEHHUSI C TIOMOIIBIO JMarpaMM paccerBaHUsl U JIMHEHHOMN

perpeccun

YMeHue onepupoBaTh MOHATUSAMU: CIYYaWHBIA ONBIT U CIy4alHOE
coOBITHE, BEPOSITHOCThH CIy4YafHOTO COOBITHS; YMEHHUE BBIYUCIISITH
BEPOSATHOCTh C  HUCIIOJIB30BAaHWEM  TpaUUYeCKUX  METOJOB;
OPUMEHATh (OPMYJIBI CIOKEHUS W YMHOXXEHHS BEPOSITHOCTEH,
dbopMmyny  monmHOM  BepositHocTH,  dopmyny  bepHymm,
KOMOMHATOpHBIE (akThl M (OPMYJIBI; OIEHHBATH BEPOSTHOCTH
peanbHBIX COOBITUH; YMEHUE ONIEPUPOBATh MOHATUAMU: ClIydyaiiHas
BEJIMYMHA, pPAacCIpelesICHUE BEpPOSATHOCTEM, MaTeMaTU4YECKOe
O0XXUJAHHUE, AUCIEPCUS U CTAHIAPTHOE OTKJIOHEHUE CIy4allHOU
BEJIMYMHBI, QYHKIIMH PACTIPECICHHS U TUIOTHOCTH PaBHOMEPHOTO,
MIOKA3aTEeIbHOTO W HOPMAJIBHOTO  PACIpENEJICHUN; YMEHUE
MCIIOJIb30BATh CBOMCTBA U3YUYEHHBIX PACIPEICIICHUN ISl PELICHUS
3a/1a4y; 3HAKOMCTBO C TIOHSATHSMU: 3aKOH OOJIBIITUX YUCEN, METOBI
BBEIOOPOYHBIX  HWCCJICJOBAHMM, YMEHHWE TMPUBOJUTH TPUMEPHI
OpOSIBJICHUST 3aKOHA  OOJBIIMX YHCEI B MPUPOAHBIX U
OOILIECTBEHHBIX SIBJICHUSIX; YMEHHE OINEPUPOBATH MOHSATUIMU:
COYETaHHUE, MEpECTaHOBKA, YUCIIO COYETaHUM, YUCJIIO0

nepecTaHoBOK;  OuHom  HploTOHa;  yMeHHWE  MPUMEHSTh
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KOMOMHATOpHBbIE (DaKThl M PACCYXKACHHUS Il pEUIeHUs 3a/ad;
OLICHMBATh BEPOATHOCTU  PEAIbHBIX COOBITUH;  COCTaBIATH
BEPOSITHOCTHYIO MOJENb W HHTEPIPETUPOBATH IOJIYYEHHBIN

pe3ynbTar

YMeHue omnepupoBaTh MOHATUSAMHU: TOYKA, MHpsiMasi, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4d, BEJIWYMHA YIJIA, IUIOCKHHA Yrod,
JBYTPaHHBIM  yrojl, TpeXrpaHHBIA Yroj, CKpeUulMBarolIuecs
npsiMble, MapauIeIbHOCTh W TMEPHEHIUKYISIPHOCTh MPAMBIX U
IUIOCKOCTEH, Yrojl MEXAY NpSMbIMH, Yrol MEXAYy HOpsSIMOd u
IUIOCKOCTBIO, YTOJI MEXKY TIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSIHHE MEXKAY MPSMBIMHU, PACCTOSHHE MEXIY
IUIOCKOCTSIMU;, YMEHHME HCIOJb30BaTh NPH PEIICHUU 3ajaad
U3y4YeHHbIE (PaKThl U TEOPEMBbl TUIAHUMETPUU; YMEHHUE OLICHUBATH
pa3mepsl 00BEKTOB OKPY>KarOIIEr0 MUpA; CTPOUTH
MaTeMaTHYECKNUE MOJIENN C MOMOILIBIO TEOMETPUUECKUX MTOHATUNA U

BCIIMYHWH, pCIIAaTh CBA3aHHBIC C HUMHU IIPAKTHYCCKUC 3a a9

10

YMeHue omnepupoBaTh MOHATHAMH: IUIOMAAb (UTyphl, 00BEeM
¢burypsl, MHOTOTPAaHHHK, NPABWIbHBIA MHOTOTPAaHHUK, CEUYCHUE
MHOTOTpaHHWKa, KyO, mapajieNenurnesl, npu3Ma, TUpaMuaa,
durypa m moBepXHOCTh BpaIllCHUS, MWIWHIP, KOHYC, map, chepa,
wionanab cepsl, IJIOMAIb MMOBEPXHOCTH MHUPAMUIBI, TPU3MBI,
KOHYCa, OWIMHIPA, 00beM KyOa, MPSAMOYTOJIBHOTO
napaiesienuIe 1a, MMPaMuIbl, TPU3MBbI, ITWINHAPA, KOHYCA, Iapa,
pa3BepTKa TOBEPXHOCTH, CEYEHUS KOHyca H©  IWIWHIPA,
napajijieibHbIe OCH WM OCHOBAHWIO, CEUEHHWE Iapa, TUIOCKOCTH,
Kacarormascsi chepsl, MIIUHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTPaHHHKa, W300pakaTh MHOTOTPAHHUKH, QUTYPBI U

IMOBCPXHOCTH BpalllCHHUA, NX CCUCHHA, B TOM YHCIIC C IIOMOIIBLIO
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ANEKTPOHHBIX  CPEACTB;  YMEHHE  IPUMEHATH  CBOMCTBa
reOMETpUYECKuX  (Uryp, CaMOCTOSITENbHO  (POPMYyJIUPOBATH
ONpeNeNeHus] U3y4aeMblX (Uryp, BBIABUTaTh THUIOTE3Bl O
CBOICTBax U MpHU3HAKaX I€OMETpUYECKUX (Uryp, oOOCHOBBIBATH
WIM ONPOBEpraTh MX; YMEHHUE MPOBOJUTH KiIacCUPUKaLUIO GUryp
IO  pa3jgu4HbIM  NpU3HAKaM,  BBINOJHATH  HEOOXOJMMBbIE

JOIIOJTHUTCIIBHBIC TTOCTPOCHUA

11

YMeHue onepupoBaTh MOHATHSMU: JIBHDKEHUE B IMPOCTPAHCTRBE,
napajuieNIbHbId  MEPEHOC, CUMMETpPUS Ha IJIOCKOCTH U B
IPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHUE MOA00Us, MOJO0OHBIE
burypbl; yME@HHUE pacro3HaBaTh PaBHbIE W MOJ00HBIC (UTYPHI, B
TOM YHCJIE B NPUPOJIC, UCKYCCTBE, apXUTEKType; HCMHOJIb30BaTh
TEOMETPUYECKHME OTHOIICHUS TPH pEIICHUH 3a7a4, HaXOIUTh
reOMETPUYECKUE BEIMYMHBI (UIMHA, yroJl, IUIoNaab, 00beM) mpu
pEelIeHUH 3aja4d U3 JPYruX Y4eOHBIX MPEJAMETOB M U3 peajbHOM
KU3HU; YMEHHUE BBIYUCIISTH N'€OMETPUUECKUE BEIUYUHBI (IJIMHA,
yroy, TIUIOmaab, O0BEM, IUIOMAAh IOBEPXHOCTH), HCIOIB3YS
u3ydeHHble (OpPMYIbI M METOAbl, B TOM 4YHCIE: ILJIOMAIb
NOBEPXHOCTH MUPAMHUJIBI, MPU3MBI, KOHYCA, LWIMHAPA, IUIOLIAIb
cheprl; 00beM Kyba, TPSIMOYTOJBHOTO TapaiIesieuIea,
NUpaMUIbl, TPU3MbI, HUIUHAPA, KOHYCa, 1Iapa; YMEHUE HAXOIUTh

OTHOIICHHE 00HEMOB MOJOOHBIX PUTYD

12

YMeHue onepupoBaTh MOHATUSIMU: TMPSMOYTOJbHAs CHCTEMA
KOOpJIMHAT, BEKTOpP, KOOPAMHATHI TOUKH, KOOPJIHUHATBI BEKTOpPA,
CyMMa BEKTOpPOB, MPOU3BEJECHUE BEKTOpa Ha 4YKCIIO, Pa3ioKeHUE
BEKTOpa 10 0a3ucy, CKaJsipHOE MPOU3BEIAEHUE, BEKTOPHOE
MPOU3BENICHUE, YTOJ MEXAY BEKTOpAMH; YMEHHE HCIOIb30BaTh

BEKTOPHBIM W KOOPJAMHATHBIA  METOA  JUIS  pELICHUs
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reOMETPUYECKHUX 3a7a4 U 3a/1a4 APYTUX y4eOHbIX IPEAMETOB

13

YMeHue BbIOMpATh NOAXOASIIMNA METOA ISl PELEHUs 3a/1ayu;
IIOHMMAaHNEe 3HAYMMOCTH MAaTE€MaTUKU B U3YUYECHHUU IIPUPOAHBIX U
OOILIIECTBEHHBIX MPOLIECCOB U SIBJICHUW; yMEHUE pAaclO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MATEMaTHUKA B  HCKYCCTBE, YMEHUE
IIPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUH POCCUMCKOU U

MHUPOBOU MaTeMaTUYECKON HayKU

IlepeyeHb 31EMEHTOB coaepKaHus, MpoBepsieMbIx Ha EI'D

I10 MaTCMAaTUKC

Kon [IpoBepseMblii 3EMEHT COJIEPKAHUS

1 Uwucna v BEIYUCICHUS

1.1 Hatypanbhbie u nenbie uncia. [Ipu3Haku qe1MMoCcTy HEeabIX YUCel

1.2 Panonansapie uucia. OOBIKHOBEHHBIE U JECATUYHBIE JpoOH,
IIPOIICHTHI, 0ECKOHEYHBIC MIEPUOTUUCCKHUE APOOH

1.3 ApudmeTndyeckuii KOpeHb HaTypalbHOW cremeHu. JleWcTBus ¢
apu(pMETUIECKUMU KOPHSIMU HATYpaJIbHOU CTETICHH

1.4 Crenenp ¢ 1enapiM  mokazaresneM. CTeneHb ¢ paldOHAIbHBIM
noka3ateneM. CBOICTBA CTENEHU

1.5 CuHyc, KOCMHYC Y TaHIF€HC YHMCJIOBOTO aprymMeHTa. ApKCHUHYC,
ApPKKOCHHYC, apKTaHT'€HC YKCIOBOT0 apryMeHTa

1.6 Jlorapudwm uncna. JleciTHIHBIE U HATYpPaATbHBIC JTOTAPUPMBI

1.7 JlelicTBUTENbHBIE quca. ApudmeTtnyeckue onepanuu c

HeﬁCTBHTeHBHBIMH quCJIaMHU. HpI/I6JII/DKeHHBIe BBIYUCIICHHA, IIpaBHJIA

OKPYIJICHUA, ITPUKNAKA U OICHKA PC3YyJibTaTa BBIYMCJICHUMN
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1.8

[IpeoOpazoBaHue BhIpaKEHUI

1.9 KommuiekcHble uncna

2 VYpaBHEHMS U HEPABEHCTBA

2.1 [enwie u ApoOHO-palIIOHANIBHBIE YPABHEHUS

2.2 HppanmoHanbHble ypaBHEHUS

2.3 TpUroHoMeTpuYECKUE ypaBHEHHUS

2.4 [loka3aTenbHble U JorapuPMUUEcKUe ypaBHEHHUS

2.5 Ienwie 1 APpoOHO-paIIMOHAIBHBIC HEPABEHCTBA

2.6 HNppanmoHanbHble HEPAaBEHCTBA

2.7 [Toka3atenbHble U JIorapudmMuuecke HepaBeHCTBA

2.8 TpuronoMmerpuieckre HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPAaBHEHHUI 1 HEPABEHCTB

2.10 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU

2.11 Marpuua cuctemsbl JIUHEUHBIX ypaBHEHUN. OTIpeaeInTeNIb MAaTPHILIbI

3 OyHKIMK B rpaduKd

3.1 Oynkmus, crmocodsl 3amanus QyHknuu. ['padux ¢ynkmmu. B3anmuo
oOpatHbie ¢yHkuuu. YetHole u HedeTHbie (yHkumu. [lepmomnueckue
byHKIIH

3.2 OO6mactp ompeneneHUss W MHOXECTBO 3HaueHWd ¢GyHkuuu. Hymwm

byHKIUY. [IpomexyTku 3HAKOITOCTOSIHCTBA. [IpomexyTku
MOHOTOHHOCTH (QYHKIMU. MaKCUMyMbl W MHUHUMYMBI (YHKIUH.

Haubonbiiee n HanMeHbllee 3HaUeHHEe GYHKIMU HA TIPOMEXKYTKE
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3.3

CreneHHas (QyHKUMS C HaTypaJibHbIM M LENbIM MoKa3aTeneM. Ee

cBoiicTBa u rpaduk. CoiicTBa U rpaduK KOpHS N-Oi CTENEHU

3.4 Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKu

3.5 [loka3arenbHas u norapupmMuyeckast PyHKIUU, UX CBOMCTBA U Ipaduku

3.6 Touku paspbiBa. AcuMnToThl rpadukoB QyHkuui. CoiicTBa (HyHKUIUMH,
HENPEPHIBHBIX HA OTPE3Ke

3.7 [locnenoBaTenbHOCTH, CIOCOOBI 3aaHUS TOCIE0BATEIbHOCTEN

3.8 Apudmernyeckas U reoMmerpuyeckas nporpeccuud. @opmyina CIOXKHBIX
POLIEHTOB

4 Hayvana Mmarematrnueckoro aHamusa

4.1 [IpousBoaHas pyHkuuu. [Ipon3BoaHbIE 2I€eMEHTAPHBIX (PYHKINH

4.2 [IpumMeHeHne  TPOM3BOJHOW K  HMCCIEJOBAaHHIO  (QYHKIMHA  Ha
MOHOTOHHOCTb M 3KCTpeMyMbl. Haxoxnaenwe HauOosbliero u
HalMEHbIIEro 3HaYeHUs! (PYHKIIMU HA OTPE3Ke

4.3 [TepBooOpa3nas. MuaTerpan

3) MHOX€ecCTBa U JIOTHKA

5.1 MHoxecTBO, olepauud HajJ MHOXKecTBaMu. Jluarpammsl Oiinepa -
Benna

5.2 Jloruka

6 BeposTHOCTh M cTaTUCTHKA

6.1 OnucarenbHasi CTaTUCTHUKA

6.2 BepositHOCTD
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6.3 KomOunatopuka

7 I'eomeTrpus

7.1 @urypsl Ha IIIOCKOCTH

7.2 [IpsiMbIE€ U TIJIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuKu

7.4 Tena 1 NOBEPXHOCTH BpPAILLICHUS

7.5 KoopauHnaTel 1 BEKTOpPEI
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