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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo martemaTuke (0a30BbI ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanusi paspaborana Ha ocHoBe PI'OC COO, yTBEepKAECHHOTO MPHUKA30M
MunucrepcTBa o6pa3oBanus U Hayku Poccutickort @eneparuu ot 17.05.2012r. No 413
(B penmakimuu npukaza MuHHcTepcTBa mnpocBeuieHusi Poccuiickoin ®enepauuu ot
12.08.2022r. Ne 732); @®OIl COO, yTBepxkIeHHOW TmpuKazoM MuHUCTEpCTBA
npocseuenust Poccutickoit ®enepanyu ot 18.05.2023r. Ne 371.

[Iporpamma 1O MaTeMaTMKe Ha YpOBHE CpEIHEro o0Imero o0pa3oBaHUs
pazpaborana Ha ocHoBe PI'OC COO c yu€ToM COBpEMEHHBIX MHUPOBBIX TPEeOOBaHMM,
NpeAbsIBIAEMBIX K MaTeMaTUYeCKOMY OOpa3oBaHUIO, W TPaguIUid POCCUHUCKOTO
oOpazoBaHus. Peanuzaiusi nporpamMmbl MO MaTeMaTHKE OOECIEUMBAECT OBJIAJICHUE
KITFOUEBBIMUA  KOMIETEHIIMSMH, COCTABJISIIONIMMH OCHOBY JUIsl CaMOpPa3BUTHUS |
HETMPEPHIBHOTO 00pa3oBaHUsA, IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO U
MO3HABATEIBLHOIO PA3BUTHUS IMYHOCTH 00YUYAIOIINXCS.

B nporpamme nmo matemaTuke y4TeHBI UJIed U MoOJokeHuss KoHuenuuu pa3BUTHs
MaTeMaTu4yeckoro obOpazoBanusi B Poccuiickoit ®enepauuu. B cooTBeTcTBUH C
Ha3BAaHUEM KOHIEMIIMK, MAaTeMaTUYEeCKOoe OOpa3oBaHME [OJDKHO, B YacCTHOCTH,
NPEAOCTaBIATh KaXAOMY OOydyarolemMycsi BO3MOXKHOCTb JOCTHKEHUS  YPOBHS
MaTEMaTUYECKUX 3HAHUM, HEOOXOAMMOro JUisl JalbHEHIIeld YCIENHONW >XU3HU B
obmectBe. IMeHHO Ha penieHue STOM 3ajadyd HalleJieHa MporpamMma Mo MaTeMaTHKe
0a30BOro ypoBHS.

B snoxy mmdpoBoi Tpanchopmaimu Bcex cdep HemoBEYECKON NeATeNbHOCTH
HEBO3MOXHO CTaTh OOpa3OBaHHBIM COBPEMEHHBIM 4YeJOBEeKOM 0e3  0a30Boi
MaTeMaTU4eCKOW TMOATOTOBKU. VYK€ B IIIKOJIE MaTeMaTUKa CIYyKUT OIOPHBIM
NpEeAMETOM Il U3YUYEHUS CMEXKHBIX JUCHUUIUIMH, & B KU3HU IOCJE IIKOJbI PeaTbHON
HEO0OXOIMMOCTBIO CTAaHOBHUTCSI HEMPEPHIBHOE 00pa3zoBaHue, YTO TPeOyeT MOJHOIICHHOM
0a30Bol 00111€00pa30BaTEIbHON MOATOTOBKH, B TOM YHCJIE U MaTEMaTHYECKOH. DTO
00YyCIIOBJIEHO TE€M, YTO B HAIIM JHU PACTET YHUCJIO CHEHHATbHOCTEH, CBS3aHHBIX C
HEMOCPEICTBEHHBIM MPUMEHEHUEM MaTeMaTUKU: U B cepe IKOHOMHKH, U B OU3HEce, U
B TEXHOJIOTMYECKUX 00JacTsIX, U Jake B ryMaHUTapHbIX chepax. Takum oGpa3zom, Kpyr
oOyvarommuxcsi, s KOTOPhIX MaTeMaThKa CTAaHOBUTCA 3HAYUMBIM MPEAMETOM,
CYIIECTBEHHO PaCUIUPSETCS.

[IpakTudeckas MOJIE3HOCTh MaTEMaTUKU OOYCJIOBIIEHA TeM, 4YTO €€ MpeaMeToM
SBISIIOTCSL (DyHIaMEHTaIbHBIE CTPYKTYPHI HAIIETO MUPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIE OTHOIIEHUS OT MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM
OTBITE, 1O JIOCTATOYHO CJOXXHBIX, HEOOXOIUMBIX [IJIi Pa3BUTHUS HAy4YHBIX U
TEXHOJIOTUYECKUX HJIe. be3 KOHKPETHBIX MATEMAaTHUYECKUX 3HAHUW 3aTPYJIHEHO
NOHMMAHWE NPUHIHUIIOB YCTPOMCTBA M WCIOJb30BaHUA COBPEMEHHOM TEXHUKH,



BOCIPHUSTHE UM HHTEpIpETals pa3HOOOpa3HOW COLMAIbHOM, 3KOHOMHYECKOM,
NOJIUTUYECKOM  uHpopMaluy, Manod(p(GeKTHBHA TMOBCEJAHEBHAS  IPAKTUYECKas
JesTeNnbHOCTh. KaXgoMy uenoBeKy B CBOGM JKM3HHM TPUXOJIUTCS  BBINOJHATDH
JIOCTaTOYHO CJOXKHBIE pacy€Thl W COCTaBIATH HECIOXKHBIE AJITOPUTMBI, HAXOJHTH
HY)XHBIE (QOPMyJIBl ¥ TPUMEHATh WX, BJIAJACTh MNPAKTUYSCKUMH MpUEMaMU
T€OMETPUUECKUX U3MEPEHUN U MOCTPOCHUH, YUTaTh MHPOPMAIUIO, IPEACTABICHHYIO B
BUJy TaOJWIl, JuarpaMM © TpauKOB, XUTh B YCIOBHUSIX HEONPEACIEHHOCTH H
MOHUMATh BEPOSITHOCTHBIN XapakTep CIIy4ailHbIX COOBITUH.

OMHOBpPEMEHHO C pacIIMpeHreM cdep MPUMEHEHHS MaTeMaTHKH B COBPEMEHHOM
oOmecTBe BCE 0OoJjiee BaXXHBIM CTAHOBHUTCS MaT€MaTUYECKUH CTHIb MBIIUICHHUS,
MPOSIBJISIIOIINIICS B OMNpENEIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce wu3yueHus
MaTE€MaTUKH B apceHald MPUEMOB U METOJIOB MBINIJICHUSI 4YeJIOBEKa €CTECTBEHHBIM
00pa3zoM BKJIIOYAIOTCS MHAYKUUS U JEAYKIHS, 0000IIeHNEe U KOHKPETU3allKsl, aHAIU3 U
CHHTE3, KJaccu(puKalusg U cucTeMaTu3alus, adbcTparupoBanue u aHanorus. OObeKThI
MaTEMaTUYECKUX YMO3aKIIOUCHHM, TpaBWiia MX KOHCTPYHPOBAHUS PACKPBIBAIOT
MEXaHU3M  JIOTUYECKUX  IOCTPOEHUH,  CIOCOOCTBYIOT  BBIPAOOTKE  yMEHHUSA
dbopMynupoBaTh, 0OOCHOBHIBaTh W JOKa3bIBATH CYXKIACHHS, TEM CaMbIM Pa3BHBAIOT
JIOTUYECKOE MBIIICHHE. MaTtemMaTiKe MPUHAJISKUT BeayIias poib B (HOPMUPOBAHUH
QITOPUTMUYECKOW KOMITOHEHTHI MBIIIUICHUS] U BOCIIUTAHUU YMEHUH JEMCTBOBATh 110
3aJJaHHBIM aJTOPUTMAaM, COBEPIIEHCTBOBATh M3BECTHHIE U KOHCTPYHUPOBATh HOBbIC. B
IpoLECcCe PEIIeHUs 3a7]a4 — OCHOBHOM Yy4eOHOH NeATENbHOCTH Ha ypOKaX MaTeMaTHKU
— pa3BUBAIOTCS TBOpUYECKAs ¥ MPUKIIA/IHASL CTOPOHBI MBIIIJICHUSI.

OOyueHue mMaTeMaTUKe JAET BO3MOXKHOCTb Pa3BUBATh y OOYYaIOLIMXCS TOYHYIO,
parMoHabHYI0 U WHGOPMATHBHYIO pe4Yb, YMEHHE OTOMpaTh HambOojee MOAXOISIINE
S3BIKOBBIC, CHMBOJIMYECKUE, TpapUUYECKHUe CpPEACTBA JJIS BBIPAXKEHUS CYXKICHUN U
HATJISIAHOTO UX MPEACTABICHUS.

HeoOxoaumMbpiM KOMIIOHEHTOM OOIIEe KyJIbTYphl B COBPEMEHHOM TOJKOBAaHUU
ABIseTCs  O0Ilee 3HAKOMCTBO C  METOJaMH  IO3HAaHUS  JIEWCTBUTEIBHOCTH,
NpEICTaBIICHUEe O TNpPEeIMETe U METOJe MATeMaTHKW, €ro OTJIMYUA OT METOJIOB
€CTECTBEHHBIX W TYMaHUTAPHBIX HAYK, 00 OCOOEHHOCTSAX MPUMEHEHHUS MAaTEeMaTUKU JIJIs
pelIeHus] Hay4YHBIX M MPHUKIAIHBIX 3adad. TakuM o00pa3oM, MaTeMaTH4YecKoe
o0pa3zoBaHKe BHOCUT CBOM BKJIAJl B (HOPMUPOBAHKE OOIICH KYJIbTYyphl YeJIOBEKA.

N3yyenue MareMaTHKd CIIOCOOCTBYET 3CTETHMUYECKOMY BOCIIMTAHMIO 4YEJIOBEKa,
NOHUMAHUIO KPAacOThbl M U3SAIIECTBA MAaTEMaTUYECKUX PACCYXKACHUN, BOCIPHUSITHIO
Te€OMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[IpuopurernbiMu nensiMu oOydenust mareMatuke B 10—11 kmaccax Ha 6azoBOM
YPOBHE SIBJISIFOTCS:

dbopMHpOBaHUE LEHTPATHHBIX MATEMATHYECKUX TOHITHH (YUCIO, BEIWYMHA,
reoMerpudeckas (Qurypa, nepemMeHHasi, BEpPOSTHOCTb, (YHKIHA), O0OeCcreunBarONInX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHYECKOI0 00pa3oBaHUsl 00YUYaIOIINXCS;
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noJiBeIcHre 00yYaronnxcst Ha TOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTUKH U OKPYKalolllero Mupa, MOHMMAaHUE MaTEeMaTHKW KaK YacTH oOuiei
KyJbTYpbl YEJIOBEUECTBA; PA3BUTHUE HHTEIUICKTYyalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi,  MMO3HABaTEIbHOM  aKTUBHOCTH,  MCCIEIOBATEIbCKUX  YMEHHIA,
KPUTHUYHOCTU MBIIIJICHUS, HMHTEpeca K U3YyYCHUI0 MaTeMaTuku; QopMupoBaHUe
(GYHKIIMOHATBHON MaTEeMaTHUYECKON IPaMOTHOCTH: YMEHUS

pacno3HaBaTh MaTeMAaTUYECKHE ACIEKThl B PEAIbHBIX KU3HEHHBIX CUTYyallUAX U IpH
W3YUYEHUH  JIPYTUX  Y4eOHBIX  MPEIMETOB, MPOSBJICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opmMymupoBaTh HX Ha SA3bIKE MaTeMaTHKA M CO3/1aBaTh
MaTEMaTUYECKUE MOJICIH, MPUMEHATh OCBOCHHBI MaTEeMaTHYECKWU ammapaTr s
pelieHrsT MPaKTUKO-OPUEHTUPOBAHHBIX 3aJlady, HWHTEPIPETUPOBATH U  OILCHUBATh
MOJIyYEHHbIE PE3YIbTATHI.

OCHOBHBIMM JIMHHUSMHU coAepkaHus marematukn B 10-11 ximaccax sBisttoTcs:
«Hucna u BbIMHCICHUSDY, «Anredpa» («Anredpandeckue BBHIPAKECHUS», «YPaBHEHUS U
HEPaBEHCTBAY), «Hauana MaTEMaTUYECKOTo aHaJIn3ay, «I"eomeTpusi»
(«'eomerpuueckue purypsl U ux cBocTBay, «M3mMepeHne reoMeTpUIeCKIX BETUYUHY ),
«BeposTHOCTh M CTAaTUCTUKA». /[aHHbIE JTMHUM Pa3BUBAIOTCS MapajliesIbHO, KaXKasl B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCHMO OJ[HAa OT JPYToH, a B
TECHOM KOHTakTe€ M B3auMojedcTBuu. Kpome 3Toro, nx oOBEIUHSIET Joruyeckas
COCTaBIISAIONIAsl, TPAJUIMOHHO TIpUCYyIIasi MaTEMaTHUKE U TPOHU3BIBAIOIIAS BCE
MaTeMaTU4YecKue Kypcobl u conaepxkatenbHble TuHUU. ChopmynupoBanHoe B OI'OC
COO TpeboBaHUE «BJIaJCHUE METOIAMH JIOKA3aTEIbCTB, AJITOPUTMAMH PEIICHUS 3aj1ay,
yMeHue GOpMyJIHpOBATH OMNPEACNICHUS, AKCHOMBbl M TEOPEMbI, TMPUMEHSTh HX,
MPOBOAUTH JOKA3aTEIbHBIE PACCYKJICHHS B XOJI€ PEIICHHS 3a/1auy» OTHOCUTCS KO BCEM
y4eOHbIM KypcaMm, a (OPMHUPOBAHHME JIOTMUECKHX YMEHUH pacrpeiessieTcss Mo BCeM
rojam oOy4eHUsi Ha ypOBHE CpPEeIHEro 0O0IIero 0opa3oBaHusl.

B cootBerctBuu ¢ ®I'OC COO maremaTuka sBIsE€TCS 00A3aTEIbHBIM MPEAMETOM
Ha JTaHHOM ypoBHe oOpasoBanwus. [Iporpammoil mo mMaTreMaTuke MpeaycMaTpuBaeTCs
u3ydeHue ydeOHoro mnpeamera «MaTemaTuka» B paMKax TpEX Y4eOHBIX KYpPCOB:
«Anrebpa M Hayajga MaTeMaTUYECKOro aHanuzay, «l'eomerpusi», «BeposiTHOCTh H
cTaTucTuka». GOpMUPOBAHUE JIOTUYECKUX YMEHUN OCYIIECTBISAETCS HAa MPOTSHKEHUU
BCEX JIET OOyUYeHHsS Ha ypOBHE CpPEIHEro oO0IIero oOpa3oBaHMSs, a AJIEMEHTHI JIOTUKHU
BKJIFOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BHIIIE YUEOHBIX KYPCOB.

OO6m1ee ynciIo 9acoB, PEKOMEHIOBAHHBIX JIJIs1 M3y4YeHUS MaTeMaTuku — 340 4acos:
B 10 knacce — 170 yacoB (5 yacoB B Hepeno), B 11 kimacce — 170 gacoB (5 wacoB B
HEJIeNI0).
IINIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUS ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHUSA




N3yyenne maremMaTKyd Ha YpPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUsl HAIpPABICHO
Ha JOCTHXXEHHE OOYyYalOIMMHUCS JUYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX
00pa3oBaTEIbHBIX PE3yJIbTATOB OCBOCHUS YUEOHOTO MIpEeAMETA.

JIMYHOCTHBIE PE3YJIbTATbBI

B pe3ynbTaTe n3yueHus MaTeMaTUKHU Ha YPOBHE CpeAHEro o0Iero oopa3oBaHust y
obOyuatomierocs OyayT chOpPMUPOBaHBI CIEAYIOIIME JUYHOCTHBIE pe3ynbTaThl: 1)
rpaKaaHCKOT0 BOCTIUTAHUS:

c(OpPMHUPOBAHHOCTh TPAXKIAHCKOW IMO3UIIMK OOYyYaromIerocs Kak AaKTUBHOTO H
OTBETCTBEHHOI'O 4JIEHa POCCUUCKOro OOIECTBAa, MPEACTABICHHE O MAaTeMaTHYEeCKUX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3IIMUYHBIX CTPYKTYD, SIBICHUN, MPOLETYP TPakKAAHCKOTO
oOrmiecTBa (BBIOOPHI, ONMPOCHI U APYTOE), YMEHHE B3aMMOJIEHCTBOBATh C COIMAIbBHBIMU
WHCTUTYTaMH B COOTBETCTBHM C UX (PYHKIUSMU U Ha3HAYCHHUEM; 2) MATPUHOTHYECKOT O
BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh POCCUMCKON TpakAaHCKOW HACHTUYHOCTH, YBAXEHUS K
MPOLUIOMY U HACTOAIIEMY POCCHICKOM MAaTEMATHUKH, LEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUUCKOM MaTeMaTUYECKOW IIKOJIbI,
HCIIOJIb30BaHUE ATUX JOCTH)KECHUHN B IPYTHX HayKaX, TEXHOJOTHIX, chepax IKOHOMUKH;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEHl pOCCHUHCKOro Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOTI'O CO3HAHUSA, O3TUYECKOTO IMOBEJACHHMS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTHXKEHUM HAyKU U JICSITEIBbHOCTBIO YUYEHOTO, OCO3HAHHUE JUYHOIO
BKJIaJIa B TIOCTPOEHUE YCTOWYUBOTO Oy Iymiero; 4) 3CTeTH4eCKOr0 BOCTIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIItO4ast ACTETUKY MaTEMAaTUUYECKUX

3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/lay, PEHICHUH, pacCy>KIeHUH, BOCIPUUMUYUBOCTh K
MAaTE€MaTH4YECKUM  aCIIeKTaM pa3JIM4YHbIX BHUJOB MCKyCCTBa; S) (u3M4ecKoro
BOCIIMTAHUA:

c(hOpMHPOBAHHOCTh YMCHHS IIPUMEHATH MaTEMaTHICCKHE 3HAHKS B MHTEPECax
3I0pOBOTO W Oe€30macHOro o0Opas3a JKW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (3I0POBOE TMHUTaHWE, COAJaHCHPOBAHHBIA PEKHUM 3aHITUH W OTAbIXA,
peryispHas pusnyeckas aKTHBHOCTb), (U3HUECKOE COBEPIICHCTBOBAHHUE IIPH 3aHATHAIX
CIIOPTUBHO-03/IOPOBUTEIBLHOMN JACATEILHOCTHIO; 6) TPYA0BOT0 BOCIIUTAHUS:

TOTOBHOCTh K TPYJy, OCO3HAHHUE LIEHHOCTH TPYIOJIOOMS, MHTEPEC K Pa3IMUYHBIM
chepam mnpodeCcCHOHAIBHONW JIEATEILHOCTH, CBS3aHHBIM C MAaTeMaTHKOW U ¢
NPWIOKCHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymiedt mpodeccun u
peanu30BBIBaTh COOCTBEHHBIC >XHM3HCHHBIC INIAHBI, TOTOBHOCTh M CIOCOOHOCTH K



MAaTEMATHYCCKOMY O6paSOBaHI/IIO )41 CaMOO6pa3OBaHI/IIO Ha IIPOTAKCHUU BCEH KHN3HU,
TOTOBHOCTb K aKTMBHOMY Y4YaCTHUIO B PCIICHUU NPAKTUUCCKUX 3aaad MaTeMaTH4YE€CKOMN
HAIIPaBJICHHOCTH,

7) 3K0JI0TN4€eCKOTr0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTH IKOJIOTUUECKON KYJIBTYPhI, TOHUMAHUE BJIMSHUS COIUATBHO-
HKOHOMUYECKUX TMPOIECCOB HA COCTOSHUE TPUPOJHOM U COIMATIBLHOM CpEJibl,
OCO3HaHWE TJI00aTBPHOTO XapakTepa »OKOJOTUYECKHX TpoOJieM, OpHUEHTalus Ha
NpUMEHEHUE MAaTEMaTUYECKUX 3HAHWM NJIs pEelIeHHs 3ajad B 00JACTH OKpY’Karolien
cpedpl, IUIAHUPOBAHUE TIOCTYNKOB W OICHKM WX BO3MOXHBIX TMOCIEACTBUM st
OKpY>Karolen cpelibl; 8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW W OOIECTBEHHOW MPAKTUKH, TOHUMAaHUE MATEeMaTHYECKOW HAyKH Kak
cepbl 4eI0OBEUECKON IeSITEIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTH JJIsl pa3BUTHUSA
IMBWIM3ALNK, OBJAJCHUE S3BIKOM MaTEMaTUKH M MaTeMaTUYeCKOW KyJIbTYypol Kak
CPEACTBOM  TO3HAHUSI MHpPA, TOTOBHOCTh OCYHIECTBIATH MPOEKTHYIO u
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbraTe 0CBOCHUS MPOrpaMMbl 110 MaTeMATHKE Ha YPOBHE OCHOBHOI'O
obmero oopazoBanus y o0yuaromierocst OyayT chOpMUpOBaHBI METATIPEIMETHBIC
PE3yJIbTaThI, XapaKTePU3YIOIIHECS OBJIAICHUEM YHUBEPCAITBHBIMH IT03HABATEIHHBIMU
JNCHCTBUSIMH, YHUBEPCATLHBIMA KOMMYHHUKATHBHBIMA  JIEHCTBUSMU u

YHHUBEPCAILHBIMU PETYJISTUBHBIMU JICHCTBUSIMH.

ITo3HaBaTe/IbHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eicTBUS Ba3oBbie
Jornveckue JaeiicTBus:

BBIABJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC IPU3HAKK MATEMaTUYECKHUX
00BEKTOB, TMOHATHUM, OTHONIEHUA MEXIYy MOHATUSIMHU, (HOPMYIUPOBATH OMPEACIICHUS
MOHATUH, YCTaHABIMBATH CYIIECTBCHHBIM MPU3HAK KIACCH(PUKAIMHA, OCHOBAHUS IS
00001IeHNsT W CpaBHEHUS, KPUTEPUM TMPOBOJUMOIO aHalW3a; BOCIPHUHUMATH,
bopMyIMpOBaTh U MPEOOPA3OBBIBATh CYKACHUS: YTBEPIUTEIbHBIC
U OTpUIlaTeJbHbIE, €IWHUYHBIE, YaCTHbIE U OOIIWE, YCJIOBHBIC, BBISBISThH
MaTeMaTU4eCKhe 3aKOHOMEPHOCTU, B3aUMOCBSI3H U MPOTUBOpPEUHsl B (akTax, JAaHHBIX,
HAaOMIOJICHUSIX W YTBEPXKACHUSX, MpeajaraTb KpUTEpUU IS BBISBJICHUS
3aKOHOMEPHOCTENM W TPOTHBOPEUYMM; JE€JaThb BBIBOALI C HCIIOJb30BAHUEM 3aKOHOB
JIOTUKH, ICTYKTUBHBIX U UHAYKTUBHBIX

YMO3aKIIFOUYEHH M, YMO3AKIIOUEHUN 110 AaHAJIOTHH;



IPOBOJUTh CAMOCTOSATEIBHO JIOKA3aTEIbCTBA MAaTEMaTHYECKUX YTBEP)KICHUI
(mpsiMble ¥ OT MPOTHBHOIO), BBICTPAMBATH APTryMEHTAIMIO, MPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC CYKJIEHUS M BBIBOJBI; BEIOUPATH CIIOCOO
pelieHus ydeOHOW 3a1auM (CpaBHUBATh HECKOJBKO BAapHAHTOB pEILLIEHUS, BHIOUPATH
HauOoJiee MOAXOAAIIMMI C yUETOM CaMOCTOSITENILHO BhIJIEJICHHBIX KpuTepues). basoBbie
HCCIe0BaTeIbCKUeE 1eHCTBUA:

UCMOJIb30BaTh BOIPOCHl KaK HCCIIENOBATENIbCKUM HMHCTPYMEHT I103HAHUS,
(GbopMyIMpOBaTH BOMPOCHI, (PUKCUPYIOIIME MPOTUBOpEUUE, MpoOIeMy, yCTaHABIUBATDH
UCKOMO€ U JlaHHO€, (OopMHpOBaTH TUIOTE3y, APTYMEHTHUPOBATH CBOIO IO3HULHIO,
MHEHUE; MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHNE
[0 YCTaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTU4eckoro oOBEKTa, SIBJICHHs, Mpollecca,
BBISIBJICHUIO  3aBHUCHMOCTEH  MEXJy  OObEeKTaMH, SBICHUAMH, IPOLECCAMU;
CaMOCTOSITeNIbHO  (popMyupoBaTh 0000IIEHHUSI W  BBIBOJBI IO  pe3yJibTaTam
IIPOBENEHHOIO HAOJIOJEHUS, UCCIEIOBAaHUA, OLEHUBATh JIOCTOBEPHOCTH IOJTYYEHHBIX
pe3yJIbTaTOB, BBIBOJIOB M 0000IIEHUIN; MPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE
npolecca, a TaKXKe BbIJIBUTATh

MPEANOJIOAKEHHUS O €r0 Pa3BUTUU B HOBBIX ycioBusiX. Pabora
¢ uH(popmanmei:

BBISIBJISITH JIe(OUITUTHI HH(GOPMAIINH, TaHHBIX, HEOOXOAMMBIX JUUIsl OTBETA HAa BOIIPOC
U JUIS PelICHHs 3aJaud; BhIOMpaTh MH(OOPMAIUIO M3 MCTOYHHKOB PAa3JIMYHBIX THIIOB,
aHaJIN3UPOBATh,
CHCTEMAaTU3HPOBATh M WHTEPIPETHPOBATH MH(POPMAIMIO Pa3IUYHBIX BHIOB U (GopM
NPEJCTABICHUS, CTPYKTYPUPOBaTh HWH(POPMAIIMIO, MPEACTaBIATh €€ B pa3IMUHBIX
dbopmax,
WLTIOCTPUPOBATh  Ipaduueckd;  OIEHMWBATh  HAAGKHOCTH  WHPOpMAIUU  TI0
CaMOCTOSITEIILHO CHPOPMYITUPOBAHHBIM

KpUTEpHsM, CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHNKaTHBHBIC YHHBEPCAJbHbIEC Y4eOHbIE eiiCTBHUS:

BOCIIPUHUMATh U (OPMYIUPOBATH CYkKJACHUS B COOTBETCTBHH C YCIOBHUIMU
U LEeIsIMU 0OILEeHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NIUCBMEHHBIX TEKCTAX, JaBaTh MOSICHEHUs MO XOAY pELICHHUs 3aJa4yd, KOMMEHTUPOBATh
NOJIYYEHHBIA pe3yJIbTaT; B Xo0JA€ OOCYXAECHHsS 3aJaBaTh BOMNPOCH IO CYIIECTBY
o0cyXIaemMoil TeMbl, MPOOJIEMbI, PEIIAEMON 3aJa4uM, BbICKAa3bIBaTh UJICH, HAIICJICHHBIC
Ha TIOMCK PELIEHUS, COMOCTABIATh CBOU CYKICHUS C CYKICHUAMU JIPYTUX YYACTHUKOB
auanora, OOHapyKHMBaTh pa3IMYM€ M CXOACTBO TMO3ULUH, B KOPPEKTHOH (opme
(GopMyIUpOBaTh pa3zHOTIacHsi, CBOM BO3PaKEHUS; MPEACTABIATh PE3yIbTaThl PEIICHUS



3aJa49M, I3KCIICPUMCHTA, UCCIICAOBAHUS, IIPOCKTA, CAMOCTOATCIBHO BI)I6I/IpaTb (1)OpMaT
BBICTYIIJICHUA C y‘-IéTOM 3a/la4 IMPC3CHTAIUN U 0COOCHHOCTEH AYAUTOPHH.

PeryasiTuBHbIC YHUBEpPCAJIbHBIE YYeOHbIE TeMCTBUS CaMoopraHu3amusi:

COCTaBJIATh IUIAH, QJITOPUTM PEIICHHsS 3a7auyd, BBHIOUPATh CIIOCOO PEHICHUS C
y4€TOM WMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTUPOBATh BapUaAHTHI peUIeHU ¢ yuéToM HOBOM nHpopmannu. CaMOKOHTPOJIb,
IMOLMOHAJIBHBIH HHTEJJIEKT:

BJIa/IeTh HABBIKAMH IMO3HABATEIHLHON peIIeKCHH KaK OCO3HAHUS COBEPIIIAEMbIX
JCHCTBUA W MBICIUTENBHBIX MPOIECCOB, HMX pPe3yibTaToOB, BIAACTh CIOCOOAMHU
CaMOIIPOBEPKH, CaMOKOHTPOJI IMpoliecca U pe3ybTaTa pPEIICHHUs MaTeMaTH4YeCKOU
3a/1auu; MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NMPU PEIICHUH 3aJa4H,
BHOCHTHh KOPPEKTHBHI B JESATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HalICHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH; OIEHMBATh COOTBETCTBUE pE3yNbTara
eI U YCIOBUSIM, OOBACHATh NPUYUHBI JOCTHKCHUS WM HEJOCTUKEHUS Pe3yJIbTaToOB
NEeSTEeNbHOCTH, HAXOIUTh OIMOKY, JaBaTh OIEHKY NPHUOOPETEHHOMY  OIBITY.
CoBMecTHAasl 1eATEJLHOCTh: TIOHUMATh U UCIOJIB30BaTh MPEUMYIIIECTBA KOMaHIHON U
WHIMBHUIYAIbHON paOOTHI NP PEUICHUH YYeOHBIX 3a7a4, IPUHUMATD 1I€7Tb COBMECTHON
JeSITeNIbHOCTH, TUIAaHUPOBATh OPraHMU3alMI0 COBMECTHOM paldOoThl, pacHpenessiTh BUIbI
paboT, AO0roBapuBaThCs, 00CYXAaTh MPOIECC U pe3yJbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKHX JIIOJIEH; y4acTBOBATh B IPyNNOBbIX (opMax paboThl (00CykaeHUsI, 0OMEH
MHEHUW, «MO3TOBbIC€ IITYPMBD» U HWHBIC), BBIMIOJHITH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOU JIEUCTBHS C JPYTUMHU 4YJI€HAMH KOMAaH]IbI, OIICHHUBATh Ka4e€CTBO
CBOETO BKJIaJa B OOUIMI MPOAYKT MO KPUTEPUAM, CPOPMYITUPOBAHHBIM yUaCTHUKAMHU
B3aUMOJICCTBUSL.

INPEIMETHBIE PE3YJIBTATBI

[IpeameTHbIE pE3yNbTaThl OCBOCHHUS MNPOrpaMMbl MO MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHus MPEICTABIEHBI 110 rogaM 00y4eHHUs
B PAMKaxX OTAEJIbHBIX YYEOHBIX KYpCOB B COOTBETCTBYIOIIMX pazjieiax MporpaMmmsl IO
MaTeMaTHKeE.



OEJIEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJIBHAA 3AIINCKA

VYuebnslil kypc «Anredpa U Hauajga MaTeMaTUYECKOr0 aHAIN3a» SIBIISIETCS OJHUM
u3 HanboJee 3HAYUMBIX B MPOTPAMME CPEIIHEro OOIIEro 0O0pa3oBaHUsl, MOCKOIbKY, C
OJIHOM CTOPOHBI, OH OO0ECHeYMBAET WHCTPYMEHTAJIbHYIO 0a3y nJisi HU3yueHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrOod CTOPOHBI, (DOPMHUPYET JIOTHYECKOE H
abCTpakTHOE MBINUICHHE OOyYaronuxcsi Ha YPOBHE, HEOOXOIUMOM JJIi OCBOCHUS
y4eOHBIX KypcOB MH(GOPMATHUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B pamkax
ydgeOHOro Kypca «Aurebpa W Hayala MaTeMaTHYECKOTO aHajin3a» oO0ydJarommecs
OBJIAJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas (HOopMyJupyer
CBOM JIOCTHMIKEHUS B MaTeMaTHIecKou popme.

Y4eOHbIii Kypc anreOpbl 1 Hadyajdl MaTEMaTHYeCKOrO aHajln3a 3aKjabIBaeT OCHOBY
JUISL  YCTICTIIHOTO OBJQJCHUS 3aKOHAMHW (U3UKHA, XUMHUHU, OMOJOTUM, TOHWMAHUS
OCHOBHBIX  TEHJICHIIMA OSKOHOMUKM W  OOLIECTBEHHOW  JKM3HHU, IO3BOJIET
OPHUCHTHUPOBAThCS B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO WCIOJIb30BaTh WX B TOBCEAHEBHOW JKM3HH. B TOXXe BpeMs OBJIaJCHUC
aOCTPaKTHBIMU M JIOTHYECKH CTPOTMMH MAaT€MaTHUYECKHUMH KOHCTPYKIUSIMU Pa3BUBAET
YyMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH YTBEP)KICHHSI,
UCTIONB30BaTh 0000IIeHHEe ¢ KOHKPETH3aIlUlo, a0CTparupoBaHUE U AaHAJOTHIO,
dbopMHpyeT KpeaTUBHOE U KPUTHUYECKOE MbIlUIeHHe. B Xxoxe u3ydeHus anreOpsl U
Hayajdl MaTeMaTHYeCKOTO aHalM3a Ha YPOBHE CpemHero oomero oOpa3oBaHUs
oOydJarorecss  MOJY4YalOT  HOBBIM  OMNBIT  PEIICHWS  NPUKIAIHBIX  3ajad,
CaMOCTOSATEIILHOTO TIOCTPOCHHS MAaTeMAaTHYECKHX MOJIETIEH pealbHBIX CHUTyallud W
UHTEPIPETALUUA TOJYYCHHBIX PEIICHHUM, 3HAKOMSTCS C MPUMEPAMH MaTeMaTHUYeCKHX
3aKOHOMEPHOCTEH B TMpUpOJEe, HAyKe HW B HCKYCCTBE, C BBIJAIONIUMUCS
MaTEMaTUYECKUMH OTKPBHITHSIMHU U UX aBTOPaMH.

Y4eOHpli Kypc anreOppl W Hayal MaTeMaTHYeCKOTOo aHaimm3a o0JjajgaeT
3HAUUTEIBHBIM BOCIMTATENbHBIM TMOTEHIUAIOM, KOTOPBIA pealu3yercs Kak uepes
y4eOHBIN MaTepual, CrnocoOCTBYIOMMI (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
U depe3 crnenupuKy ydeOHOU MeSITeNbHOCTH, TpeOyIomel CcaMOCTOATeILHOCTH,
aKKypaTHOCTH, MPOAOKUTEIIBHOW KOHIICHTPAllMM BHUMAHUS U OTBETCTBEHHOCTH 32
MOJIYYCHHBIN PE3ybTaT.

B ocHoBe meromuku 00yuyeHus: aireOpe W HadajaM MaTEMaTHYECKOTO aHaiu3a
JICKUT JEATeTbHOCTHBIA MIPUHITUI OOYyUYCHHS.



B crpyktype mnporpammbel 1o aiareOpe H HauyajgaM aHaiu3a BbLACIAIOTCS
CIENYIOLIME COJIEpPKATeIbHO-METOIUYECKHEe JUHUU: «YUucia W BBIYUCICHUSY,
«Dyuknuu u Tpadurn», «YpaBHEHHS W HEpaBEHCTBa», «Hadama mMareMaTudeckoro
aHanuza», «MHOXeCTBa M JIOTMKa». Bce OCHOBHBIE COJIEpKATEIbHO-METOIUYECKHE
JUHUU W3YYalOTCS Ha MPOTSHDKEHUHU ABYX JIET OOy4YEHHUs Ha YPOBHE CPEIHEro OOIIEero
00pa3oBaHusl, €CTECTBEHHO JOMOJIHSIS JPYT APYra U MOCTENEHHO HACHIIIAsCh HOBBIMU
TeMaMu U pasjaenamu. [[aHHbIA y4eOHbIM KypcC SIBISETCS MHTEIPATHUBHBIM, MOCKOIBKY
o0benuHsIeT B cebe colep)KaHhe HECKOJIbKUX MaTeMaTHYeCKUX IUCUUILIUH: anredpa,
TPUTOHOMETPHUS, MATEMAaTUUECKUN aHallu3, TEOPUs MHOXKECTB U jpyrue. [lo Mmepe Toro
KaK oOydJarouiyecs: OBjaJeBaloT BCE O0Jee MHUPOKUM MAaTEMAaTUUYECKUM aIIapaToM, Y
HUX TIOCIEJOBAaTENIbHO (OPMUPYETCSI H  COBEPIIEHCTBYETCS yMEHUE CTPOWTH
MaTEMaTUYECKYI0 MOJIeNIb PeabHON CUTyalluu, NMPUMEHATHh 3HAHMS, MOJIyYCHHbIE B
yueOHOM Kypce «AnreOpa M Hayaja MaTEMaTUYECKOrO aHajau3a», A PelICHHs
CaMOCTOATENFHO  C(POPMYIMPOBAHHON  MaTeMaTWYeCKOW  3a7add, a  3aTeM
WHTEPIPETUPOBATH MMOTYyUYECHHBIN pe3yJbTar.

ConepxaTenbHO-METOANYECKAsT JUHUS «YHclia W BBIUMCICHHUS» 3aBEpPLIACT
dbopMupOBaHHE HABBIKOB KCIOJIB30BAHMS JCHCTBUTENBHBIX YHCEN, KOTOpPOE OBLIO
HAyaTO Ha YpPOBHE OCHOBHOro oOmiero obpaszoBanusi. Ha ypoBHe cpeaHero oo0iiero
oOpazoBanmsi  ocoboe  BHUMaHuUE  yhensercs  (OPMHUPOBAHUIO  MPOYHBIX
BBIYHMCIIUTEIBHBIX HABBIKOB, BKJIIOYAIONIMX B C€0s MCIOJIb30BAHHUE PA3NTHYHBIX (HOPM
3aMuCcu JEUCTBUTEIBHOTO YKCIa, YMEHUE PAIIMOHAIIBHO BBIMOJHSTEH JECHCTBUS C HUMH,
nenath TMPUKUAKY, OIEHUBATH pe3ynbTaT. OOydarouuecs MOJy4arOT HaBBIKU
npUOTMKEHHBIX BBIUMCICHUHN, BBIMOTHEHHUS JEHCTBUM C YWCIaMU, 3allMCAaHHBIMH B
CTaHAapTHOM (opme, HCHOIB30BAHUS MATEMAaTUYECKUX KOHCTAHT, OICHUBAHUS
YHCJIOBBIX BBIPAKEHUH.

CopnepxarenpHasi JIMHUS «YpaBHEHUSI M HEPABEHCTBa» peau3yeTcs Ha
IPOTSKEHUU BCEro 00yUYEHUsl Ha YPOBHE CpPEeIHEro oOLIEero oopa3oBaHusl, IOCKOJIbKY B
KOKJIOM pas3fesie NporpaMMbl IMPEAYCMOTPEHO PELIEHUE COOTBETCTBYIOUIMX 3ajad.
OOyuaroiuecs OBJIaJCBAIOT PA3TUYHBIMU METOJAMU PEIICHUS LENbIX, PAIlMOHATBHBIX,
UppaIMOHATBHBIX, TIOKAa3aTeIbHBIX, JIOTAPUPMUUECKUX H TPUTOHOMETPUUECKUX
ypaBHEHHI, HEpaBEHCTB W HX cucteM. [lomydeHHbIE yMEHHsS MCHOJB3YIOTCS MpHU
UCCleIoBaHUA (PYHKIIUNA C TOMOIIBIO MPOU3BOTHOM, PEIIEHUN MPUKIATHBIX 33134 U
3a/lad Ha HaXOoXJACHHE HauOONbIIMX W HAUMEHBIIUX 3HaYeHud QyHkuuu. JlanHas
cojiepKaTesibHas JIMHUSI BKJIIOYAET B ceOsl Takke (OPMUpPOBAHHE YMEHHUU BBITIOJIHSITH
pacuéTel o (opMmyiam, MpeoOpa3zoBaHUsl LETbIX, PALIMOHAIBHBIX, UPPALMOHATIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHUW, a TaKXKE BBIPAXKEHUN, COAEpXKallUX CTENEHU U
jgorapudmbl. brarogaps uU3ydeHHIO alreOpanyeckoro marepuana  MpPOUCXOIUT
JajabHEeNIlee pa3BUTHE aJTOPUTMHUUECKOTO U a0CTPAKTHOTO MBIILICHUS] 00yYaroluxcs,
bopMHUpYIOTCS HABBIKM JCAYKTHBHBIX PACCYXACHHUH, pPabOThI ¢ CHMBOJBHBIMU
dbopmamu, TPEACTABICHHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJE PABEHCTB U
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HepaBeHCTB. AureOpa mnpemiaraetr 3(Q(EKTUBHbIE MHCTPYMEHTHl Ul PELICHUs
IPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/ad, HarisgHO JIE€MOHCTPUPYET CBOU
BO3MOXHOCTH KakK A3bIKa HAYKH.

CopepxarenbHo-MeToquueckass JuHUA  «DyHKUMM W TpaduKW»  TECHO
NEPEeIJIeTaeTCA ¢ APYTHMH JIMHUSMHU y4eOHOro Kypca, MOCKOIbKY B KaKOM-TO CMBICIIE
3a1a€T  IOCJIENOBAaTENbHOCTh  HM3ydeHHs  Marepuana. V3ydeHue  CTENEHHOM,
IIOKa3aTEeJIbHOM, JIOrapu(pMUUECKOH U TPUTOHOMETPUYECKUX (PYHKLMH, UX CBOWCTB U
rpauKoB, HCHOJb30BaHUE (YHKUMN I8 pElIeHHus 3a4ad U3 JPYruxX y4eOHbIX
IPEIMETOB M PEAIIBHON JKM3HU TECHO CBSI3aHO KaK C MaTEMAaTUYECKUM aHAJIU30M, TaK U
C pelleHUEeM YypaBHEHUH U HepaBeHCTB. [Ipum »TOM OoJiblIOE BHMUMAHUE YAENAETCS
(GbOpMHpPOBAaHUIO YMEHUSI BBIpaXKaTh (POPMyJIaMH 3aBUCUMOCTH MEXIY pPa3IndHbIMU
BEJIMYMHAMH, UCCIEA0BATh MOJyYeHHbIe (YHKLIHUH, CTPOUTh MX rpaduku. Martepuain
COJICpKATEJIbHOM JIMHUM HAaLEJIEH Ha PAa3BUTHE YMEHUW W HABBIKOB, MO3BOJISIFOLIUX
BbIpaXKaTh 3aBUCUMOCTH MEXJy BEJIMYMHAMU B DPA3NIMYHONW (opMe: aHAIUTUYECKOM,
rpaduueckoil u cinoBecHor. Ero uzydenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBIILUIEHUS, CHOCOOHOCTH K 000OIIEHHUIO M KOHKPETU3alluH, UCTIOIb30BaHHUIO aHAJIOTUH.

ConepxarenbHass nuHMs «Hagama MaremaTMueckoro aHaiau3a» IMO3BOJISET
CYIIECTBEHHO pACIIMPUTh KpPyr KaK MaTeMaTHYeCKHX, TaK W MNPUKIAIHBIX 3aj]ad,
JOCTYMHBIX OOYYaIOUIMMCS, Y KOTOPBIX TMOSBISETCS BO3MOXKHOCTH HCCIEAOBATH U
CTpOUTh Trpapuku (QyHKUUN, ONpEeAessiTh UX HauOOJbIIME U HaUMEHbLINE 3HAUYCHUS,
BBIUMCIIATh IUIOMIAAU (QUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTHU M YCKOpPEHUs
npoueccoB. CoaepkarenbHas JMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTU IOCTPOEHUS
MaTEMaTUYECKUX MOJEJIEH peajbHbIX CUTYalllid, HAX0XK/ICHHUS HAWIYUIIEero PEIICHHUs] B
NPUKJIAJHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKHX, 3aJadyax. 3HAKOMCTBO C
OCHOBAMHM MAaT€MaTHYECKOTr0 aHajih3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOIO,
(OpMaNbHO-IOTMYECKOTO M KPEaTUBHOTO MBINUICHUS, (OPMUPOBAHHUIO YMEHUM
pacno3HaBaTh NPOSBICHHS 3aKOHOB MAaTeMaTHUKW B HAayKe, TEXHUKE M HCKYCCTBE.
OOyuarolyecs y3HAIOT O BBIJAIOIIMXCS pe3yjbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUSA
MaTEMaTUKH KaK HayKH, U UX aBTOPaX.

CopnepxarenpbHo-MeTOIMYECKass JHHUA «MHOXeECcTBa M JIOTHKa» B OCHOBHOM
MOCBSILIEHA 3reMeHTaM TEOPUH MHO>KECTB. TeopeTuko-MHOKECTBEHHBIE
NPEICTABICHNUS IPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEMaTUKH M IPEJIararT
Hanbosee yHHUBEPCAIbHBIN S3bIK, OOBENAMHSAIOMMN BCE paslieibl MaTeMaTUKH U €€
NPWIOKEHUH, OHU CBSI3BIBAIOT Pa3HbIe MAaTEMAaTUUYECKUE JNUCLMIUIUHBI B €IUHOE LIEJIOE.
[ToaToMy BaxXHO J1aTh BO3MOXXHOCTb OOy4YarOIIEMyCsl TNOHUMaThb TEOPETHKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MATEMATHKHU U UCIIOIb30BATh €r0 ISl BBIPAKEHUS
CBOUX MBICIIEH.

B yuebHOM Kypce «Anredpa 1 Hayaia MaTEMaTUYECKOTO aHAJIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MaTEMaTHUYECKOI'0 MOJIEIUPOBAHUS, KOTOPbIE MPU3BaHbl CHOPMUPOBATH
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HABBIKU MOCTPOCHUS MOJIEJIEeH peajbHBbIX CUTYyallui, HCCIIEOBAHUS ITUX MOJEIeH ¢
MOMOIIBI0  allliapaTa ajreOpbl M MAaTeMAaTHYECKOTO0 aHajlu3a W HWHTEPIpeTaluu
MOJIYYCHHBIX PE3yNbTaTOB. Takue 3amaHusl BIUIETEHB B KaXIbIH U3 Pa3fciioB
IPOrpaMMBbl, TIOCKOJIbKY BECh MaTepHall yueOHOTO Kypca IIUPOKO UCIONB3YETCS IS
pemieHUs TPUKIAAHBIX 3amad. [Ipu  pelreHnm peanbHbIX TMPAKTHYECKUX —3aad
oOydaroniuecs pa3BHBAIOT HAOIONATEIbHOCTh, YMEHHE HAXOIAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, MCIOJIB30BaTh aHAJOTHIO, 0000mAaTh ©W KOHKPETHU3HPOBATH
npobiemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIAJAHBIX 3a7ad
OpraHM3yeTcsi B MpoIlecce M3Y4YeHHsS BCeX TeM y4eOHOTro Kypca «AnredOpa W Hadana
MaTEMaTUYECKOTO aHATTN3ay.

OO61iee yncIo YacoB, PEKOMEHI0OBAHHBIX I U3yUEHUS Y4eOHOTro Kypca «Anredpa
¥ HavaJla MaTeMaTH4decKoro ananuza», — 170 gacoB: B 10 kimacce — 68 yacoB (2 yaca B
Henento), B 11 kmacce —102 gaca (3 yaca B HeieIi0).

COJEPXAHUE OBYUYEHUA

10 KJIACC Yucaa n BbIYUCIEHUS

Panmonanpubie ymucia. OOBIKHOBEHHbIE U JICCATUYHBIE JpoOH, TMPOILICHTHI,
OEeCKOHEUHBIE TIepHoIuYecKue Ipodu. ApudMeTHnuecKue onepanuu ¢ paruoHATbHBIMA
YHCJIaMH, MPe0Opa30BaHMs YHUCIOBBIX BbIpakeHuil. [Ipumenenue apodeit 1 mpoIeHTOB
JUISL PELLICHUS NIPUKJIAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACJIEH 3HAHUU U PEATIbHOU KU3HMU.

JlelictButenbHble  yucia.  PanuoHanbHBIE WM HppalMOHAIBHBIE  YHCIIA.
ApudmMernueckre omnepalud C  JEeWCTBUTENbHBIMU uHciaMu. [IpubOnukéHHbIe
BBIYMCIICHUS, IPABUJIA OKPYTJICHHS, TPUKUKA U OLICHKA PE3YyJIbTAaTa BHIYUCICHUMN.

CrermieHb ¢ nienbiM mokazatenem. CtanaapTHas Gopma 3amucu J1eHCTBUTEILHOTO
ymucna. Vcnonp3oBanue moaxoAsmie GopMbl 3anMch JEHCTBUTEIBHBIX YUCEN IS
pellIeHUs MPAKTUYECKUX 3a]1a4 U MPEICTABICHUS JaHHBIX.

Apudmernuecknii KOpeHb HATypadbHOU cTeneHu. JlecTBus ¢ apuMeTHIecKuMu
KOPHSIMH HaTypaJIbHOU CTETIEHH.

CuHyc, KOCMHYC M TaHT€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
aApKTaHT€HC YMCIIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbBIE TPEOOPA30BAHMUS.
[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHbIE
TPUTOHOMETPHUUIECKHIE (POPMYITHI.

VYpaBHeHHE, KOpeHb ypaBHEHHsS. HepaBeHCTBO, pellleHue HEpaBeHCTBA. MeTon
WHTEPBAJIOB.

Pemmenne nenbix u JpoOHO-palMOHABHBIX YPaBHEHUH 1 HEPABEHCTB.

Pemienne uppanoHanbHbIX YPaBHEHUNM U HEPABEHCTB.
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Pemenue TpUroHOMETPUYECKUX YPABHEHUIA.
[IpuMeHeHne ypaBHEHHMI M HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a1ad U
3a7a4 U3 pa3IMYHbIX 00JacTel HayKu U pealbHON )KU3HHU.

DOyHKIUHN U TPAPUKHU

OyHkuus, cnocodsl 3amanusa (GyHkuuu. ['padux Pynkumu. BzanmHO 0OpaTHbIE
GyHKUUU.

OO6nactp omnpeneneHuss U MHOXKECTBO 3HaueHu ¢yHkuuu. Hynu @yHkum.
[TpomexxyTkH 3HAaKONOCTOAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

Crenennast (yHKUMS C HaTypaJlbHbIM M II€JIbIM MoOKa3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpadMK KOpHS N-Oi CTEMEHHU.

TpuroHomerpuyeckas OKpy>KHOCTb, OIIPENEIEHUE TPUTOHOMETPUUECKUX (PYHKIMI
YHUCJIOBOI'O apryMEHTA.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs MOCJEAOBaTEIbHOCTEH. MOHOTOHHBIE
MOCJIeI0BATEILHOCTH.

ApudmeTrnyeckas u reoMeTpuuecKas nporpeccuu. beckoneuHno yObiBaromas
reomeTpuyeckas nporpeccusa. Cymma 6€CKOHEUHO yOBIBAIOIIEH reOMETPUUYECKOM
nporpeccun. DopMyia CIOKHBIX MPOLEHTOB. Vcnoyib30BaHKe NPOrPeCCUu Jist
pellIeHus pealIbHBIX 3a]1a4 MPUKIIATHOIO XapaKTepa.

MHoxkecTBa M JIOTHUKA
MHoOX%ecCTBO, olepanuyd HaJ MHOXXECTBAMHU. JnarpaMmmbl
Ditnepa—BenHa. [I[puMeHeHne TEOPETUKO-MHOKECTBEHHOTO — ammapara s
ONMCAHUS PEATbHBIX MPOLIECCOB U ABICHUM, IPU PEIIEHUH 3a]1a4 U3 APYTHUX

y4eOHbIX npeameToB. Omnpenenenue, TeopeMa, CaeACTBUE, 10Ka3aTeIbCTBO.

11 KJJACC Yncaa 1 BbIYMCICHUS
Harypanbnblie u nensie yncia. [Ipu3Haku J€IMMOCTH LEIbIX YUCEN.

CreneHb C panvoHaJIbHBIM TMOKa3zaTeneM. (CBOWCTBA  CTENEHHU.
Jlorapudwm uncna. JlecaTuaHbIe ¥ HATYpaJbHBIC JOTapHU(PMBI.

YpaBHeHUs U HEPABEHCTBA

IIpeoOpa3zoBaHuEe BBIpaXXEHUI, COAEPKAIIUX JIOTapU(MBI.
[IpeoOpa3oBanue BBIpRXKEHUH, COAEpXKAIIUX CTENEHH C  pallOHAIbHBIM
MIOKAa3aTeJIEM.

[Ipumepsl TPUTOHOMETPUYECKHUX HEPABEHCTB.
IToka3zaTenbHbIe YpaBHEHUS 1 HEPABEHCTBA.
Jlorapudmuyeckue ypaBHEHUSI U HEPABEHCTBRA.
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CucrtemMbl JIMHENMHBIX YypaBHEHUH. PellleHHe NpHUKIAAHBIX 3a7ad4 C I[OMOILIBIO
CHUCTEMBI JINHEWHBIX YPABHECHUMU.

CucreMbl 1 COBOKYITHOCTH PallMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.
[IpyumeneHne ypaBHEHHMH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHUYECKUX
3a/1a4 ¥ 334 U3 Pa3InyHbIX 00JacTel HayKU U peaIbHOM KU3HHU.

DOyHKUMH U TPaPuKu

Oyukuus. [lepuoanueckue ¢yHkuuu. IIpoMexyTkn MOHOTOHHOCTH (DYHKIUU.
Maxkcumymbl 1 MUHUMYMBI QyHKIMH. Hanbomnpliee 1 HauMeHblliee 3HaueHue QyHKIUU
Ha IIPOMEXKYTKE.

Tpuronomerpruueckue PyHKIMHU, UX CBOMCTBA U IPAPUKH.

[Toka3zarenbHas u norapudmuueckas GyHKIHUH, UX CBOMCTBA U rpaduKH.

Hcnonb3zoBanue rpadukoB (QPYHKUUN A pELICHUS YpaBHEHUH M JIMHEHHBIX

CUCTEM.

Ucnonb3zoBanne  rpadukoB  (yHKUMA  JUIsE  KCCIEAOBAHUS IIPOLIECCOB

Y 3aBHCUMOCTEW, KOTOPbIE BOZHUKAIOT IIPU PELIEHUH 33]1a4 U3 APYrUX y4eOHbIX
MPEIMETOB U peasibHOM kn3Hu. Havasia MaTeMaTH4eCKOro aHajIu3a

HenpepriBable pyHKIIMN. MeTOT UHTEPBAJIOB JUIsl pEIICHNS HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eoMmeTpudeckuii u GU3NIECKUN CMBICT TPOU3BOTHOM.

[TpousBoanHbie 37MeMeHTApHBIX (GYyHKIUNA. DOpMyIbl HAXOXIEHUS MPOU3BOIHOMN
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKITHIA.

[IpumeHnenne TPOWM3BOMHONW K WCCIENOBAaHUIO (PYHKIIMHA HA MOHOTOHHOCTH U
KCTpeMyMbl. HaxoxaeHrne HaumOonblIero M HaMMEHbBLIEro 3HAa4eHWs (PYHKIMM Ha
OTpE3Ke.

[IpumeHeHne NPOU3BOAHOM JUIsI HAXOXACHHUS HAWIy4Ylero pelieHus B
NPUKIAJHBIX 3ajadax, JJIsl ONpeNeleHuss CKOPOCTH IMpoliecca, 3aAaHHOro (opMyson
W TpauKOM.

[lepBooOpa3znas. Tabnuiia nepBooOpa3HBIX.

WHTerpan, ero reoMeTpuiecKuii U (GU3HUECKU CMBICI. BhIuncieHne mHTETrpajia
o ¢hopmyse Herorona—JleiiGuura.

HNPEAMETHBIE PE3YJIbTATBI

K xoniry o6yuyenus B 10 ki1acce 00y4aromuiics moxyyuT CIeIyIONUe IpeIMEeTHbIE
pe3ynbTarhl: Uncsaa v BBIYMUCICHUS:

OIICPUPOBATH IIOHATUAMU: PALTMOHAJIBHOC U HeﬁCTBHTGHBHOC Yuciio, OOBIKHOBEHHAs

U JecsATUYHas JpoOb, TMPOIICHTHI; BBIMOMHATH apUPMETUYECKHE OIeparuu ¢
palMOHATBHBIMU U JEHCTBUTEIIBHBIMU

14



YHCIIAMH; BBIIOJHATE NMPUOIMKEHHBIE BBIYMCICHUS, UCIIOJIb3Ys MpaBUia OKPYIJIEHUS,

JeJIaTh
IPUKUJKY W OLICHKY pe3yjbTaTa BBIYMCIICHWI; ONEPUPOBATH NOHATHSAMU: CTEIEHb C
HenbIM TOKa3aTeleM, CTaHJapTHas (opMa 3amucu JEMCTBUTENBHOIO 4HUCia, KOPEHb
HATYpaJIbHOM CTENEHU, UCIOIb30BaTh MOIXOIANIYI0 (pOopMy 3ammucu JeHCTBUTEIbHBIX
YyyceN JUISl PELIEHUs IMPAaKTHYECKUX 3aJad M IPEICTaBICHHs JaHHBIX; ONEPUPOBATH
NOHATUAMU: CHHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YIJIA, HCIIOJIb30BATh 3aIUCh
IPOU3BOJIBHOTO YIJIa Yyepe3 OOpaTHbIE TPUTOHOMETPUYECKHE PYHKIUU. YpaBHEHHUS U
HEepaBeHCTBA:

OMEepUpOBaTh MOHATUSAMHU: TOXKAECTBO, YpPABHEHUE, HEPABEHCTBO, IIEJIOE,
palMoOHAIBHOE, MPPALMOHAIBHOE YpPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHUE; BHIMOIHATH IPEOOPa30BaHNsI TPUTOHOMETPUUECKUX BBIPAXKEHUN U pelaTh
TPUTOHOMETPUUYECKUE YPABHEHHUS; BBIIIOJIHATH MPeoOpa30oBaHusl LENbIX, PAllMOHATIBHBIX
Y UPPALMOHAIBHBIX BBIPAKEHUW M PEIIaTh OCHOBHBIC THIIBI LIEJBIX, PALMOHAIBHBIX U
UPpaLMOHATBHBIX YPAaBHEHUI U HEPABEHCTB; IPUMEHATh YPaBHEHUS U HEPABEHCTBA IS
pelIeHHs] MaTEMaTUYECKUX 3aa4d U
3a/la4 U3 pas3IMYHBIX 00JIacTell HayKH M peajbHOM >KM3HU; MOJIEIHMPOBATH pealbHbIC

CUTYAaILlMH HA A3BIKE aNre0pbl, COCTABIIATh BhIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA IO YCJIOBHIO 33/a4d, MCCIIEOBAaTh MOCTPOCHHBIE MOJIETN C
UCII0JIb30BAaHUEM amnmnapara anreOpsl.

DOyHKUUM U rpaQuKu:

ONepUpOBaTh NOHATUAMU: (DYHKIIMS, CIIOCOOBI 3a/laHus PYHKIUU, 001aCTh
OIpE/IETICHUS] U MHOXKECTBO 3HaUeHUI (QyHKIUH, TpaduK GyHKIINH, B3aUMHO OOpaTHbIE
(GYHKIMH; ONIEpUPOBATH MOHATUAMH: YETHOCTD U HEUETHOCTD (PYHKINU, HYTH QYHKIINH,
NPOMEXYTKA  3HAKOMOCTOSHCTBA;  HCIIOJIb30BaTh  rpauku

(GyHKUMIA 17151 peleHus] ypaBHEHUH;

CTPOUTH U YUTATh rpaduKu JMHEHHON QYyHKUNU, KBAAPATUUHON QPYyHKIUH,
CTeNEHHOM (DYHKIIMM C LENbIM IOKa3aTeleM; HCIO0JIb30BaTh rpaduku (QyHKUUN A
MCCJIEIOBAHMSI MPOLIECCOB M 3aBUCUMOCTEH MpU PELICHUH 3a/1ad U3 APYruX y4eOHBIX
OpEeIMETOB U pealibHOM JKM3HHM, BBIpaXkaTrb (OpMyJiaMHd 3aBUCHUMOCTH MEXIY
BenuurHamu. Hauaa maTtemaTnueckoro aHaamsa:

ONEpUpPOBaTh  MOHATUSIMM:  IIOCIEAOBAaTENbHOCTh,  apudmernyeckas U
reoMeTpuuecKkas IpPOrpecCuu; OINEpPUPOBATh MOHATHUAMU: OECKOHEUHO YOBIBaOIas

reoMeTpuyecKas Mporpeccus,

CyMMa OECKOHEUHO yOBIBaIOIIEH T€OMETPUUYECKOI MPOrpeccu; 3a/1aBaThb

MOCJIE0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMU;

MCII0JIb30BaTh CBOMCTBA MOCIIEI0BATEILHOCTEN U IPOTPECCUI AJI PELICHUS
peasbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa.
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MHo:kecTBa M JIOTHKA:

ONEpPUPOBATH  MOHATUSIMHU: MHOXKECTBO, OIEpAlMM  HAJl  MHOXECTBAMU;
KCIMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONUCAHUS PEATbHBIX
MPOIIECCOB W SIBIICHUM, MNpH pEIICHUH 3a7ad M3 JPYTUX Y4eOHBIX MPEIAMETOB;
ONEPUPOBATH MOHATUSIMU: ONIPEJCTICHUE, TEOPEMA, CIIEICTBUE, T0KA3ATEIbCTBO.

K xoniry o0yuyenus B 11 ki1acce 00yyaromuics MoxyyuT CleTyonue IpeIMeTHbIE
pe3ynbTaThl: Unesia U BbIYMCIICHHS:

OIICpUPOBATb NOHATUAMH:. HATYPaAJIbHOC, LECJI0C YHCIIO, HCIIOJIB30BATh ITPHU3HAKH
ACIIMMOCTH LECJIBIX YHUCCII, PA3JI0OKCHUC YKUCJIa Ha IMIPOCTBIC MHOXUTECIIN AJIA pCIICHUS
3ajaay, OIICpPUPOBATDH IIOHATHUEM: CTCIICHb C panroOHaJIbHBIM

II0KAa3aTCJIEM,

OIICpUPOBATH MMOHATHAMMU: noraqu)M qucia, J€CATUYHBIC U HATYPAJIbHLBIC

JorapupMsl.

YpaBHeHUs U HEPABEHCTBA:

NPUMEHSTh CBOMCTBA CTENEHU Il NpeoOpa3oBaHUs BBIPAKEHHUH, ONEpUPOBATH
NOHATHUSIMU: TTOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO, PEIIATh OCHOBHBIC THIIBI
MOKAa3aTeJIbHbIX YPAaBHEHU M HEPABEHCTB; BBIIOJHATH MPEOOPA30BaHUS BBIPAXKECHMUI,
COJIEprKaIIMX JIOrapu(pMbl, OIIEpUPOBATH
NOHATUSIMU: JIoTapu(MHUUeckoe ypaBHEHHE U HEPABEHCTBO, pellaTh OCHOBHBIE THIIBI
Jorapu(MUYECKUX YpPaBHEHUW M HEPABEHCTB, HAXOJUTh PELIEHUS MPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB; OINEPHUPOBATH IOHATHAMU: CHUCTEMa JIMHEWHBIX
YPaBHEHUI U €€ PELICHHUE,

WCIIOb30BaTh CUCTEMY JIMHEMHBIX YPaBHEHMM Ui DPEIICHUS NPAKTHYECKUX 3a1ad;

HaXOJUTh PEIICHUS TPOCTENIINX CUCTEM U COBOKYITHOCTEN PALIMOHAIBHBIX
YpaBHEHUN W HEPaBEHCTB; MOJIEIMPOBATh peajbHbIE CUTyallUd Ha S3bIKE alreOphl,
COCTaBJISITh BBIPAKECHHUS, YPABHEHUS, HEPABEHCTBA U CHUCTEMBI 10 YCJIOBHUIO 3aJa4H,
UCCJIEI0OBAaTh MOCTPOCHHBIE MOJENIN C MCMOJIb30BAHUEM ammnapara anreopbl. GyHKUMU
U rpaguku:

ONEepUPOBaTh MOHATUIMU: NEepUOANYECKas QYyHKUIUS, TPOMEKYTKA MOHOTOHHOCTH
(GYHKIIMM, TOYKM SKcTpemMyma (QYHKIUH, HauOoibllee W HAMMEHbIIEE 3HAYCHUS
GyHKIUM HAa TPOMEKYTKE, MCIOJIb30BaTh MX JUIsl MCCleNOBaHUs (DYHKIMH, 3aJaHHON
rpaukom; onepupoBaTh NOHATHAMU: TpaUKK OKA3aTeIbHOH, JIorapupmMuuecKoit
U TPUTOHOMETPUYECKUX (YHKLIMM, M300paxkarb MX Ha KOOPAMHATHOM IUJIOCKOCTH U
UCIIOJIb30BaTh JISl PEUICHUsS] YpaBHEHHUIM U HEPABEHCTB; M300paXkaTh Ha KOOPIWHATHOU
IJIOCKOCTU TPpaQUKU TUHEHHBIX ypaBHEHUI
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U HCHOJIb30BaTh HX Ui PELICHUS CHUCTEMbl JIMHEHMHBIX YPAaBHEHUU; WCIIOIb30BaTh
rpaduku QyHKIUA 151 KCCIEIOBAHUSI TTPOIIECCOB M 3aBUCUMOCTEH U3 APYTUX YUEOHBIX
JTUCLUILIVH.

Hauajna MmaTeMaTH4eCKOro aHaJan3a:

ONEpPUPOBATh MOHATUSAMU: HeENpepbiBHAasg (yHKLUSA, NPOU3BOAHAA (YyHKLUH,
UCI0JIb30BaTh T€OMETPUUECKUIN U (PM3UUECKUI CMBICI TPOU3BOAHOM ISl pELICHUS
3az1ady;

HAaXOJIUTh MIPOU3BOAHBIC ANEMEHTAPHBIX (PYHKIUMN, BEIYUCIATH TPOU3BOAHbBIE
CYMMBI, TPOHU3BEIEHUS, YaCTHOTO (PYHKUMN; HCIONb30BaTh MPOU3BOAHYIO ISt

UCCJEI0BAHMS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, NPUMEHSITH PE3YJIbTAThl HCCIEAOBAHMS K MOCTPOCHHIO I'PAPHUKOB;

UCII0JIB30BaTh IIPOU3BOIHYIO JIs1 HAXO0XKACHHUS HAWIYYIIEro peIeHus
B IPUKJIAJHBIX, B TOM YHUCIE COLMAIBHO-DKOHOMUYECKUX, 3a1adax; OIEpPUPOBATH

HNOHSTUSAMMU: NIEPBOOOPA3HAs U UHTETPaJl, HOHUMATh T€OMETPUUYECKUI

U (U3UYECKHUI CMBICIT MHTErpasia; HaXOUTh MEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIIHH,
BBIYHCIIATh UHTETPAII

no ¢opmyne Hprorona—JleitOHuia; pemars NPUKIAIHBIE 33Jadyd, B TOM YHCIE
COIMAIIEHO-DKOHOMHYECKOTO H

du3rIecKoro xapakrepa, CpeICTBaMA MaTEeMAaTHIECKOTO aHAJTN3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne (uudposbie)
HaumeHoBaHuUe pa3iejioB H TeM MPOrpPaMMbI Konrpoabnsie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbI
padoThl padoThI
e pecypcsl
{ MHOKecTBA ~ pAallMOHANIBHBIX M JEHCTBUTENBHBIX  YHCEl. 14 : https://resh.edu.
PanoHasbHbIe YPaBHEHHS M HEPABEHCTBA ru/subject/51/
https://resh.edu.
2 Oyukiun u rpaguku. CTeneHs ¢ IeIbIM NoKa3aTeaeM 6 ;
ru/subject/51/
3 ApudmeTnuecknii KopeHb n—oii cTemeHu. MppalnuoHaIbHEIE 18 . https://resh.edu.
YPaBHEHUS U HEPABEHCTBA ru/subject/51/
https://resh.edu.
4 ®opMybl TpUroHomMeTpun. TpuroHoMeTpudeckue ypaBHEHUs 22 | .
ru/subject/51/
s - s https://resh.edu.
0CJICIOBATEIBLHOCTH U TIPOTPECCUH .
porp ru/subject/51/
5 https://resh.edu.
6 [ToBTOpeHME, 0000IIEHNEe, CUCTEMATH3AITNS 3HAHUIA 3 1 .
ru/subject/51/
OBILIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68 4 0
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https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

11 KITACC

KoaundyecTBo 4acoB

Ne
HanmMeHoBaHue pa3/iesioB H TeM MPOrpaMMbl
n/n Bcero

CreneHs ¢ palluOHAJIBHBIM ITOKA3aTCJICM. IToxa3arennHas Q)YHKHI/IH.

1 12
IToxazarenbHble ypaBHEHUS U HEPABEHCTBA

) Jlorapupmuueckas Qynkuusa. Jlorapupmuueckue ypaBHEHHs U 12
HEPABEHCTBA

3 Tpuronomerpruyeckue ¢byHKIMK " nux rpapuKu. 9
TpuronomeTpryeckre HEPaBEHCTBA

4 IIpoussonnas. IIpumenenue npou3BoAHON 24

5 WHTerpai u ero npuMeHeHus 9

6 Cucremsl ypaBHEHUN 12

7 HarypanbHble u nensie yucna 6

8 [ToBTOpeHue, 06001IeHNE, cCCTeMaTU3allusl 3HAHUH 18

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

KonTtposbHbie
padoThI

IIpakTnyeckue
padoThI

DJIEeKTPOHHbIE

(uudposrbie)
o0pa3oBaTe/bHBI
e pecypchbl

https://resh.edu
.ru/subject/51/

https://resh.edu
.ru/subject/51/
https://resh.edu
.ru/subject/51/
https://resh.edu
.ru/subject/51/
https://resh.edu
.ru/subject/51/
https://resh.edu
.ru/subject/51/
https://resh.edu
.ru/subject/51/
https://resh.edu
.ru/subject/51/
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https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

®EJIEPAJIBHAS PABOYASI ITIPOTPAMMA YYEBHOI'O KYPCA
«TEOMETPUS»

INOACHUTEJIBHASA 3AIIMCKA

BaxHocTh yueOHOro Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro oOIero
oOpa3oBaHMsi OOYCIIOBIE€HAa MPAKTUYECKOM 3HAYMMOCTBIO METAIllPEIMETHBIX U
MPEIMETHBIX PE3YJbTATOB OOyYE€HHUS TE€OMETPUM B HAMNPABICHUU JUYHOCTHOIO
pa3BuTusl oOywarommxcs, (opmupoBaHus (YHKIMOHATBHOM MaTeMaTUYECKOM
IPaMOTHOCTH, U3YUYEHHS JAPYrux y4eOHbIX TUCHMIUIMH. Pa3zButue y oOyuaromuxcs
MPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH M MPOUCXOXKIACHUM TeOMETPHUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH pPEATBHOIO M MACAIBHOIO, XapakTepe OTpPaKEHUs
MAaTeMaTH4YECKOW HAyKOW SIBJIEHHM M MPOLECCOB PEAIBHOIO MUPA, MECTE T€OMETPUU
B CUCTEME HayK U pOJIM MaTEMaTUYECKOI0 MOJIETMPOBAHUS B HAYYHOM [TO3HAHUU U B
MPaKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS 00ydarouuxcs,
a TaKXe KayecTB MBIIUICHHS, HEOOXOAUMBIX JUIsl aJalTallid B COBPEMEHHOM
o01ecTBe.

I'eomerpust sBiseTcsl OOHUM M3 0a30BBIX NPEIMETOB Ha YPOBHE CPEIHETO
obmiero o0pa3oBaHMs, TaK Kak O0OECIeYMBAET BO3MOXKHOCTb H3YyUEHHUs Kak
JAVCLMILIINH €CTECTBEHHO-HAy4YHO!N HANPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MbllUIeHHE, (OpMUPYEMOE TMpPU HU3YYEHUU OOyYaIOIIMMUCS
MOHATUMHBIX OCHOB FT€OMETPUM U MOCTPOCHHUH LIETIOYKH JJIOTUYECKUX YTBEPKICHUN B
XO/JI€ PELICHNS TEOMETPUYECKUX 3a/1a4, YMEHUE BBIJIBUTATh U OIIPOBEPraTh FUIIOTE3bI
HEMOCPEJICTBEHHO MCMOJB3YIOTCSI TpPU PEIICHUH 3aJlad  €CTECTBEHHO-HAYYHOTO
[[MKJIa, B YACTHOCTHU U3 Kypca (U3HUKU.

YMeHrne OpUEeHTHPOBATHCS B IMPOCTPAHCTBE HMIPAET CYIIECTBEHHYIO POJb BO
BCEX O00JIacTAX NeATeIbHOCTH uenoBeka. OpueHTanus 4YeloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOIMMOE YCIIOBHE €r0 COLMAIbHOTO ObITHS, (popMa OTpakeHUs
OKPY aIOILEro MHUpa, YCIOBUE YCIEIIHOTO MO3HAHUSI U aKTMBHOTO MpeoOpa3oBaHUs
NeUcTBUTENbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU O0pa3zaMu OOBEIUHSET
pa3Hble BHUIbl y4eOHOM U TpPYAOBOM JEATEIbHOCTH, SBISIETCS OJAHMM U3
po(eCCUOHATIBHO BAKHBIX KAueCTB, IOATOMY aKTyajlbHa 3ajadya (popMHpOBaHUS Y
oOy4Yarommxcss MPOCTPAHCTBEHHOI'O MBIIUICHUS KakK pPa3HOBUIHOCTH OOpa3HOIo
MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B MOJAIOTOBKE K IPAaKTHYECKOM
JIESITEIbHOCTH 110 MHOTMM HaIlPaBJICHUSM.

Lens ocBoeHust mporpaMmbl yueOHOro Kypca «l'eomeTpus» Ha 6a30BOM YpOBHE
oOyueHusi — oOuieo0pa3oBaTeIbHOE M OOMIEKYJIBTYPHOE pa3BUTHE OOYYarOIINXCS
yepe3  oOecreyeHHEe  BO3MOXKHOCTM ~ MpPHOOpETEHUss U HCIOJIb30BAHUSA
CUCTEMATUYECKUX T€OMETPUYECKUX 3HAHUU W JEHCTBUMN, cielU(DUUHBIX T€OMETPUH,
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BO3MOXXHOCTH YCIICIIHOTO MPOJOJKEHUS OO0pa3oBaHMs IO CHEHHUAIBHOCTIM, HE
CBSI3aHHBIM C MPUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[IpuopureTHBIMU 3amadyaMu  OCBOCHHS ydeOHOTO Kypca «['eomerpum» Ha
06a3zoBoM ypoBHe B 10—11 kiaccax sBisitoTcst:

(dhopMupOBaHUE NMPECTABICHUS O TEOMETPUU KaK YaCTHU MUPOBOU KYJIbTYPhI U
OCO3HaHME €€ B3aMMOCBS3U C OKPYKAIOIUM MUPOM; (OPMHUPOBAHUE TPEICTABICHUS

0 MHOTOTpaHHUKAX U Tellax BpalleHUs Kak
O BaXHEHIIUX MaTEMaTUYECKUX MOJIENAX, MO3BOJSIONMIMX ONUCHIBATH U H3Yy4daTh
pasHbIe SBJICHUS OKpPY’XKalollero Mupa; (HopMupoBaHHEe YMEHHsS pacro3HaBaTh Ha
YyepTexkax, MOJENSIX U B pealbHOM

MHUpE MHOTOTPAaHHUKH U TeJla BPAllleHUs; OBJaJeHUE METOJIaMU PEIICHHMS 3aa4 Ha
MOCTPOCHUS Ha N300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

dbopMHupOBaHWE YMEHHS  ONEPUPOBATh OCHOBHBIMH  IOHSTHUSIMH 0
MHOTOTPAHHHUKAX W TelaxX BpalleHUs U HMX OCHOBHBIMU CBOWCTBAMH; OBJIAJICHHUE
QITOpUTMaMHM PEIICHUS] OCHOBHBIX THUIIOB 3aja4, (POpMHUpPOBAHUE YMEHUSI TTPOBOJIUTH
HECJIOKHBIE JIOKA3aTeNIbHbIE PACCyXJACHUS B XOJI€ PELICHUS] CTEPEOMETPUUECKUX
3a/lad ¥ 3a/ad C NPaKTUYECKUM COJAEPKAaHUEM; Pa3BUTHUE HWHTEIJIEKTYaJIbHBIX M
TBOPYECKUX  CHOCOOHOCTEH  0Oydaroumuxcsi, MO3HABATEIbHONM  aKTHUBHOCTH,
UCCIIEIOBATENICKUX ~ YMEHUM,  KPUTUYHOCTH  MBINUIEHUS;  (OpMUpOBaHUE
(GyHKIMOHATBHOM TPAaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUM: yYMEHHE paclio3HaBaTh
MIPOSIBJIICHUS] TEOMETPUUYECKUX MOHSATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B pEasbHBIX
KU3HEHHBIX CUTYAIUsX U MPU U3YUCHHUH APYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpPMYJIHpPOBATH KX HA S3BIKE T'€OMETPUU U
CO3/1aBaTh TE€OMETPUYECKHE MOJIENIM, NPUMEHATh OCBOCHHBIM T'€OMETPUYECKUM
anmapar JUisi peuieHus: NPaKTUKOOPUEHTHUPOBAHHBIX 3a/lad, MHTEPIPETUPOBATH U
OIICHUBATH MOJIyYECHHBIE PE3YJIbTATHI.

OTnuuyuTenbHOM  OCOOEHHOCTHIO MIPOrpaMMbl MO TE€OMETPUM  SIBIIAETCS
BKJIIOYEHHE B KypC CTEPEOMETPUU B Hauaje €ro M3y4dyeHus 3ajad, periacMbiX Ha
YpPOBHE HMHTYMTHUBHOI'O TIO3HAHMS, U OMNPEICIEHHBIM O00pa3oM OpraHu30BaHHAs
paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE WHTYUTUBHBIX IMPOILIECCOB, MOTHUBUPYET K
JanbHENUIIEMY U3YUYEHHIO TTpEAMETA.

[Ipeanoutenue oTmAETCS HATIATHO-KOHCTPYKTUBHOMY METOIY OOY4YEHHsS, TO
€CTh TEOPETUYECKHE 3HaHMs UMEIT B CBOEGH OCHOBE UYBCTBEHHOCTH
MPEAMETHONIPAKTUIECKON JEATEeIIbHOCTH. PazButue MPOCTPAHCTBEHHBIX
NpEACTAaBICHUM Yy OO0ydYalIIMXcsi B KypCce€ CTEpPEOMETPUM MPOBOJUTCS 3a CUET
pelIeHMs 3a7]a4 Ha CO3JaHue IPOCTPAHCTBEHHBIX 00pa30B U 3a/a4 Ha ONEPUPOBAHUE
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npocTpaHCTBEHHbIMU oOpa3zamu. Coznanue oOpa3a HPOBOJUTCS C OMOPOM  Ha
HarJIAIHOCTh, a OIIEpUPOBaHUE 00pPa30M — B YCIOBHUSAX OTBJICYEHHUS OT HATJISIHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOTHOTO COJIepKaHUSI.

OCHOBHBIMM COJIep>KaTeJIbHBIMU JTMHUAMHU yueOHOro Kypca «l'eomerpusi» B 10—
11 xnaccax sBustorcsi:  «MHororpaHHukn», «llpsmble U mIockocTu B
IPOCTpaHCTBe», «Tena BpaleHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY.
dopmupoBaHUE  JIOTUYECKUX  YMEHHMH  pacmpenensercs He  TOJIbKO 10
coJlep KaTelIbHbIM JIMHUSAM, HO M IO rojlaM OOy4eHHsI Ha YPOBHE CPEIHEro OOIIEero
oOpa3zoBaHUsl.

Copnepxanue o00pa3oBaHUs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yjbTaTam
OCBOCHHSI TPOrpamMMbl MO TE€OMETPHUH, PpACHPEAENIEHHBIM [0 TrojaM OOy4YeHus,
CTPYKTYpPUPOBAHO TaKUM 00pazoM, YTOOBI OBJa/IeHUE F€OMETPUUECKUMHU MOHATUSMU
Y HaBBIKAMH OCYIIECTBIISJIOCH MOCIEA0BATEIBHO U MOCTYIATENbHO, C COOIIOACHUEM
MPUHIMIIA PEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAINUCHh B OOLIYI0 CUCTEMY
reOMETPUUYECKUX MPEICTaBICHUM 00ydJaloluXcs, pacuupss U yriayosss e€, oopasys
IIPOYHBIE MHOYKECTBEHHBIE CBS3H.

OO0miee YMCIO 4YacoB, PEKOMEHJOBAHHBIX [IJII HM3y4YeHHUs Y4eOHOro Kypca
«I"'eometpus» — 102 ygaca: B 10 knacce — 68 yacoB (2 yaca B Hezento), B 11 kiacce —
34 qaca (1 gac B Hezen).

COJEPXAHUE OBYYEHUA

10 KJIACC IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MOHATHS CTEpEOMETpUH. TouKa, mpsiMas, MIOCKOCTb, TPOCTPAHCTBO.
[ToHsiTHe 006 aKCMOMATUYECKOM MOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU
Y CIEACTBUS U3 HUX.

B3anmHOe pacronokeHue MNOpsMbIX B IPOCTPAHCTBE: IEpECEKarolInecs,
MapajuleNibHble W CKpEeIIMBaronIuecs mnpsMble. [lapannenbHOCTs NPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE: MapajUIeJIbHbIE IIpAMBIE B  IPOCTPAHCTBE,
MapajuIeNIbHOCTh TPEX MPAMBIX, NAPALIEIBHOCTh NPSAMOM M IUIOCKOCTH. YTIIBI C
COHANPaBJICHHBIMA CTOPOHAaMH, YIOJ MEXAY MNPSIMBIMH B IPOCTPAHCTBE.
[TapaiyteTbHOCTD TIIOCKOCTEMN: MAapaJUICNIbHBIE TIIOCKOCTH, CBOMCTBA MAPAJUICIBHBIX
miockocTer. Ilpocreimme mpocTpaHCTBEHHBIC (UTYphl HAa IJIOCKOCTH: TETPadIp,
KyO, mapasuienenurie], TOCTPOCHHE CEUYCHUN.

[lepneHAUKYISAPHOCTh NPSMOU M IUIOCKOCTH: NEPHEHIAUKYISPHBIE NPSIMbIE B
IIPOCTPAHCTBE, MPSMBIE MTapaJUICIIbHbIE U MEPIEHANKYISPHBIE K IIJIOCKOCTH, MPU3HAK
MEPIIEHANKYJIIPHOCTHA IPSIMOM U IJIOCKOCTH, TEOPEMA O MPSIMOM NEPIICHANKYISIPHOM
IJIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YTOJ MEXKYy MPAMOM U INIOCKOCTHIO, ABYTPAHHBIN
yrojl, JIMHEHHBI Yroa JBYrpaHHOTrO yria. llepneHauKkyinssp W HaKIOHHBIE:
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pPacCTOSIHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE OT NPSIMOM 10 IJIOCKOCTH,
MpoeKIusi (GUTypel Ha IUIOCKOCTh. [lepmeHANKYISIPHOCTh TUIOCKOCTEH: TpH3HAK
MEPIIEHAUKYJISIPHOCTHU ABYX IUIOCKOCTEN. Teopema o TpEX NEPIEHANKYISAPaXx.

MHororpaHHuKH

[ToHsiTHE MHOTOTPaHHHMKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHUKA, BBINYKIIBIC U
HEBBINYKJIBIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. llpusma: n-yrosbHas
npu3Ma, IpaHd WU OCHOBaHMS TMPU3MBI, MpsMas U HaKJIOHHAs MPU3MBI, OOKOBas U
MOJIHAs. MOBEPXHOCTh Npu3Mbl. llapannenenunesn, npsMOyroiabHbIA NapajlieNIeIUIIe]
u ero cBoiicta. [lupamuna: n-yroiapHas nupamuia, rpaHd U OCHOBaHUE MTUPAMU/IBI,
OOKOBasi W TMOJIHASI TTOBEPXHOCTh MUPAMUJIbI, TTPaBUIIbHAS U yCeYEHHAs MUpaMua.
OlieMeHThl TpuU3Mbl U nUpaMujbl. [IpaBUIbHBIE MHOTOTPAHHUKHU: TOHSTHE
MPaBUJIBHOIO MHOTOTPAHHUKA, IIPaBUJIbHAS IIpM3Ma M NOpaBWIbHAsA NUPaMUJA,
npaBuiIbHAS TPEYroJibHAs MUpaMUa U MPaBUIbHBINA TeTpadap, kyO. [Ipencrasienue
O IPaBWJILHBIX MHOTOTPaHHUKAX: OKTa3JIp, JOAEKa’Ap U ukoca’ap. CeueHus nprusMbl
Y IUPAMU/IBL.

CumMeTpus B TPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOMH,
IJIOCKOCTU. DJIEMEHThl CHMMETPUM B NIUpaMUAAX, Mapajielenuneax, MpaBuiIbHbIX
MHOTOIrPaHHHKAX.

Brruucnenne 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yrisl. [Inomans
OOKOBOIW TOBEPXHOCTH U TIOJHOM TOBEPXHOCTH TMPSMOW TPHU3MBI, ILUIOIIA]Ib
OCHOBAHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPsMOU mpu3Msbl. [lnomans 00KoBoOM
MMOBEPXHOCTU M MOBEPXHOCTH MPABUIBHOW MNHUPAMUJBI, TEOpemMa O IUIOMAIN
yceu€HHoU nupamusl. [lonstue 00 00béMe. O0BEM TUPAMUIBI, TPU3MBI.

[Tonobnsie Tenma B mpocTtpaHcTBe. (COOTHONIIEHUS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00BbEMaMU TOT0OHBIX TEJL.

11 KJIACC Teaa
BpaleHust

[unuHapuyeckass HTOBEPXHOCTh, 00pa3yIolIUe HUINHIPUYECKON MOBEPXHOCTH,
OCh NUJTUHAPUYECKOU OoBEepXHOCTH. L{unuuap: ocHoBaHus U OOKOBasi MOBEPXHOCTb,
oOpasyroIas U oCh, IJIO0IIA/Ib OOKOBOU M MOJHON MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW TMOBEPXHOCTH, OChb U
BEpIIIMHA KOHUYECKOHN nmoBepxHocTU. KOHyC: oCHOBaHME W BepIIMHA, 00Opa3yrolias u
OCh, IIONIaJAb OOKOBOM U MOJHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolue u
BBICOTA, OCHOBaHUS U OOKOBAasi IOBEPXHOCTb.
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Cdepa m map: ueHTp, paauyc, AUamMeTp, IUIOLIAJAb MOBEPXHOCTH CQepsbl.
B3aumnoe pacnosoxenue cdepbl U MIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe,
IJI0IA/1b CEPHI.

N300paxeHne Ten BpalleHus Ha INIOCKOCTH. Pa3BEpTka nuanMHapa u KOoHyca.

KoMOuHanuu Tenm BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIN
okoJ10 cepsl, chepa, BOUCaHHAS] B MHOTOTPAHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajulesienumnena u caeAcTBus u3 He€. O0bEM HUIUHIpPA, KOHYCA.
O0bEM mapa u mwiomanb cepsl.

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOIOOHBIX TEJI.

Ceuenust mwMHApPa (MapaJUIETbHO U NMEPHNEHIUKYIISIPHO OCH), CEUEHUsI KOHYyca
(mapasenbHOe OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY ), CeUeHUs I1apa.
BekTOopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha mimockoctr n B npocTtpaHcTBe. Cl0KEHUE M BBIYATAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uCi0. Pa3iiokeHne BEKTOpa MO TPEM HEKOMIUIaHAPHBIM
BekTopam. [IpaBwino napajutenenunena. Pemenne 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IpaBuil JEeUCTBUM ¢ Bekropamu. I[IpsmoyrosbHas cucrema KOOpAUHAT B
npoctpanctBe. KoopauHnatel BekTopa. IIpocreimme 3amayum B KOOpJAMHATAX. YTOJ
Mexay BekTopamu. CKalspHOE POU3BENCHUE BEKTOPOB. BBIUNCIIEHNE YTIIOB MEXKIY
OpAMBIMA M TUIOCKOCTSIMH. KOOpIWHATHO-BEKTOPHBIM METOA NPU PELICHUH
r€OMETPUYECKUX 3a/1a4.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce 0Oy4aromuics TMOMYYUT CIETYIONINE
MPEAMETHBIE PE3YIbTATHI:

ONEPUPOBATH MOHATUSIMU: TOUKA, IPSIMasi, MIIOCKOCTh;

NPUMEHSTh aKCHOMbBI CTEPEOMETPHUHU U CIEJCTBUS U3 HUX MPHU PEIICHUU

F€OMETPUYECKUX  3a7a4;  ONEpUpPOBaTh  MOHATHUSIMHU:  MNAPALIETBHOCTH U

NEPHEHIUKYJIIPHOCTD MPAMBIX U
MJIOCKOCTEMH; KIIacCU(PUITMPOBATh B3aUMHOE PACIIOJIOKEHUE MPAMBIX U TJIOCKOCTEH B
MIPOCTPAHCTBE; ONEPUPOBATH MOHSATHUSAMH: JBYTPaHHBIA yTOJ, TPaHW JABYTPAHHOTO
yriia, peOpo ABYIpaHHOTrO yIJia, JIMHEHHBIN yroil IBYTrpaHHOTO yIiia, TpajJycHas Mepa
JIBYTPAHHOTO yTJIa;

OMEepUpPOBaTh TMOHATUSAMHU: MHOTOTPAHHHMK, BBINYKIbIA UM HEBBITYKJIbIN
MHOTOTPAaHHUK,  DJIEMEHThl ~ MHOTOTPAHHUKA,  MPAaBWIbHBIM  MHOTOIPAHHUK;

pacrio3HaBaTh OCHOBHbIE BUIbl MHOTOI'PAHHUKOB (MMHpaMuaa, Ipu3Ma,
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NpsMOYTOJIbHBIM — Mapajuienenumnen, Ky0); KiaccuUUUpOBaTh MHOTOTPAHHUKH,
BbIOMpass OcHOBaHMS Ui  kiaccudukamuu — (BBIMYKJIbIE W HEBBITYKJIbIC
MHOTOI'PAaHHHMKH, IPABUIbHBIE MHOIOTPAHHUKH, IPSMBIE W HAKJIOHHBIE IPHU3MBI,
napajjieienunesibl); ONEpPUPOBaTh TMOHATHAMHU: CEKyIllas IUIOCKOCTb, CEUYEHHUE
MHOTOI'PAHHHUKOB; OOBSCHATH MPUHUUIIBI MOCTPOEHUS CEYEHUH, HUCIOIb3Yys METO]
CIIEIOB; CTPOUTHh CEUYEHUS MHOIOIPAHHMKOB METOJOM CJIEIOB, BBIIOJHATH
(BBIHOCHBIE) IUIOCKHE YEpPTEKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y; pellaTh 33aJ]a4yl HAa HaXO0XKJI€HUE r€OMETPUUYECKUX BEIUYHH 110
o0Opa3aMm WM airopuTMaM, MPUMEHsS W3BECTHBIE AHAJUTHUECKUE METOJbl MpHU
pELIEHUU CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/1ay HAa BBIYHUCICHUE PACCTOSHUN MEXIY
JIBYMSI TOYKAMHM, OT TOYKH O MPSAMOH, OT TOYKM JO TIUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIMMHUCA TMPSAMBIMU; pEelIaTh 3aJa4d HA HAXO0XKJICHHE IE€OMETPUYECKHX
BEJIMYMH 1O oOpa3laM WIM ajIropuTMaM, NPUMEHSsS H3BECTHbIE AHAJIUTHUECKUE
METO/Ibl IPU PELICHUU CTAaHAAPTHBIX MaTeMaTHYECKUX 3a7a4 Ha BHIYMCIICHHE YIJIOB
MEXAY CKPEIIMBAIOIIMMUCS MPSAMBIMH, MEXIY HNPSAMOM U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB; BBIUUCISATH OOBEMBI M IJIOLIAAN MOBEPXHOCTEN
MHOTOTPaHHHUKOB (IIpU3Ma,
nupamyza) ¢ IpuMEeHEeHueM (popMyJl, BBIYUCIATh COOTHOLIEHUS MEXKIY IUIOIIAIIMH
NOBEpXHOCTEH, 00BbEMaMH MOJOOHBIX MHOTOIPAaHHUKOB; ONEPUPOBATHh MOHATUSMHU:
CUMMETPHS B IPOCTPAHCTBE, LEHTP, OCh U TUNIOCKOCTh
CUMMETpPUHM, LEHTP, OCb M IJIOCKOCTh CHUMMETPUM (UTyphl; H3BIIEKATh,

peoOpazoBbIBaTh U HHTEPIPETUPOBATH HHPOPMALUIO
O IIPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYPAX, IPEACTABICHHYIO Ha YepTexax 1
PUCYHKaX; IPUMEHITh TeoMeTpruueckue (GakThl 1 pEHICHUS] CTEPEOMETPUUECKUX
3ajady,
IPEIOJIAraloIuX HECKOJIBKO IIAaroB PEUICHMs], €CJIM YCIOBUS MPUMEHEHUS 3aJaHbl
B SIBHOU (hopme;

OPUMEHSATh  OPOCTEHIIME  NPOrpaMMHBIE  CpPeAcTBa M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUH CTEPEOMETPUUECKUX 3a7a4; IPUBOJIUTh

IpUMEpPbl MaTEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U )KU3HHU,
pacno3HaBaTh NPOSBICHHE 3aKOHOB T'€OMETPUHM B MCKYCCTBE; IMPUMEHSTH
NOJIyYEHHbIE 3HAaHMUS HA MPAKTUKE: aHAJIM3UPOBATh peajbHbIE CUTyallud H
IPUMEHATh H3YYEHHBIE IOHATUS B IPOLECCE IOUCKA PELICHHS MaTeMaTUYECKU
c(OpMyJIMPOBAHHON NPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYallUd Ha S3bIKE
re€OMETPUH, UCCIEN0BATh IOCTPOEHHBIE MOJIEIH C UCIIOJIb30BAHUEM I€OMETPHUECKUX
HOHSTUN M TEOpeM, armnapara anreopbl, pelmaTh NPakTUYECKUE 3a/1auk, CBSI3aHHbIE C
HAXO0XKJIEHUEM T€OMETPUUYECKUX BEITUUHH.
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K konity oOyuenus B 11 kyacce oOyJaromuiicss HayIuTCs:

ONEepUPOBaTh TMOHATHUSMU: IHJIMHIPUYECKAsT TOBEPXHOCTh, OOpa3yrolue
HUIMHAPUYECKON MOBEPXHOCTH, MUIMHAP, KOHUYECKasi MOBEPXHOCTh, 00pa3yroliue
KOHMYECKON IMOBEPXHOCTH, KOHYC, cepuyeckas MOBEPXHOCTh; paclo3HaBaTh Teja
BpamieHus (IWINHAP, KOHYC, chepa U map); OOBIACHIATh CIOCOOBI TIONYYCHHS TE
BpAaIllCHHUS;

KIacCu(UIMPOBATh  B3aUMHOE  pacloiokeHue chepbl U IIOCKOCTH;
ONEpUPOBATH MOHATHUSAMHU: IIAPOBOM CETMEHT, OCHOBAaHHUE CErMEHTa, BBICOTA
CEerMEHTa, IIApOBOM CJIOM, OCHOBAHME WIAPOBOIO CJIOS, BBHICOTA IIAPOBOrO CIOA,
[IaPOBOM CEKTOP; BBIUUCIATH OOBEMBI M IJIONIAAM MOBEPXHOCTEH TEN BpAIlICHMUS,
r€OMETPUYECKUX
TeJl ¢ IPUMEHEHHEM (POPMYJI; OTIEPUPOBATH MOHATUSIMU: MHOTOTPAHHUK, BIUCAHHBIN

B c(pepy 1 onMCaHHbBIN
okoJio cdepsl, chepa, BIUcaHHAsT B MHOTOTPAHHUK WM TEJIO BPAIICHUS; BHIYUCISATH

COOTHOILICHHS MEXY IUIOMAASIMU MOBEPXHOCTEN U 00bEMaAMHU
IMOJOOHBIX TEI;

U300pakaTh U3yyaeMble PUTYPHI OT PYKH U C TPUMEHEHUEM MTPOCTHIX
YepTEKHBIX HTHCTPYMEHTOB; BBITIOJIHSIThH (BHIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB

MPOCTHIX 00BEMHBIX
buryp: BuJ cBepxy, COOKY, CHU3Yy, CTPOUTh CEUCHHUS TEJ BpalllCHU;

W3BJIEKAaTh,  UHTEPIPETUPOBATH U  MPeoOpa3oBbIBaTh  WH(OpMAIIIO
O MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypaxX, MPEACTABICHHYIO HAa 4YepTexKax U
PUCYHKAaX; ONEpUPOBATH MOHITUEM BEKTOP B IPOCTPAHCTRE;

BBITIOJTHSATH JIEUCTBUS CJI0KEHUSI BEKTOPOB, BEIUMTAHUS BEKTOPOB U YMHOXKECHUS
BEKTOpa Ha YHCII0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIAAr0T; TPUMEHSThH

PaBUJIO MapaJUIeIeUIea;

ONEPUPOBATh MOHATUSIMU: JEKAPTOBBI KOOPJAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIOJl MEXKIY
BEKTOPAMH, CKAISIPHOE MPOU3BEJCHUE BEKTOPOB, KOJUTMHEAPHBIE W KOMIUJIaHAPHBIC
BEKTOPbI; HAaXOJIUTh CyMMYy BEKTOPOB WU MPOU3BEIICHHE BEKTOpAa HA YHUCIO, YTOj
MEXKIy BEKTOpaMH, CKaJIsIpHOE MPOU3BEICHHUE, PACKIA/bIBATH BEKTOpP IO JBYM
HEKOJIJTMHEAPHBIM BEKTOpaM; 3a7aBaTh IUIOCKOCTh YpPaBHEHHEM B JE€KapTOBOM
CUCTEME€ KOOpJMHAT;, TMPUMEHSITh TEOMETpUYECKHEe (PaKTbl Jiss  pelieHus
CTEPEOMETPUUECKUX 3a/1au,

MPEANOoJIaraloIIuX HECKOJIBKO MIAroB PELICHUsI, €CIU YCIOBUS MPUMEHEHUS 3aJaHbl
B SBHOW (opme; pemaTh MPOCTEHIIME TE€OMETPUYECKHE 3aJayll Ha MPUMCHCHHE
BEKTOPHO-
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KOOPJIIMHATHOTO METOJIa; pemaTh 3aJayd Ha J0Ka3aTeIbCTBO MAaTeMAaTHYECKHUX
OTHOIICHUH W HAXO0XKJACHUE TEOMETPUUYCCKUX BEIMYMH 1O o0pa3iaM Win
QITOpUTMaM, TIPUMEHSSI M3BECTHBIE METOJIbI MPU  PEHIEHUH CTaHIapPTHBIX
MaTEeMaTUYECKUX 3aJlad; NPHUMCHATh TPOCTEHIINE TNpPOrpaMMHBIC CPEJICTBA H
AJIEKTPOHHOKOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPHUCCKHUX 3a/1a4;
MIPUBOJINTH MPUMEPHI MATEMATHUECKIX 3aKOHOMEPHOCTEH B IPUPOC U KU3HH,
pacmo3HaBaTh TPOSBICHHE 3aKOHOB TE€OMETPUU B HCKYCCTBE; TMPUMEHSTH
MOJlyYeHHBIC 3HAHUS Ha TMPAKTUKE: aHAIM3UPOBATh pEAIbHBIC CHUTYyalldd W
MPUMEHATh HM3YYCHHBIC IOHATHS B TIPOIECCE IMOMCKA PEIICHHS MaTeMaTHYCCKU
chopMyIHpOBaHHON MPOOJIEMbl, MOJETUPOBATh pEaNbHbIC CHUTYallMd Ha S3bIKE
Te€OMETPHUH, UCCIIEAOBATh TOCTPOCHHBIE MOJICIH C UCIIOIH30BAHUEM I€OMETPHUECKIX
MOHSTHI M TEOpPEM, armapara aireOpbl, pemaTh NPaKTHISCKUE 3a/1a4uM, CBSI3aHHbBIE C
HaXOXKJIEHUEM T€OMETPUUCCKUX BEITUIHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITIACC
Ne
y HaunmeHnoBaHue pa3aesioB M TeM IPOrpaMMBbI
n/n
1 BBenenue B crepeoMeTpuio
) [IpssMble M mockocTH B IpocTpaHcTBe. [lapamiensHOCTH
MPSAMBIX U IIJIOCKOCTEHN
3 [lepneH UKy IAPHOCTD NMPSMBIX U INIOCKOCTEN
4 VYTIbl MEXIY IPSIMBIMU U TIOCKOCTSIMU
5 MHoOrorpaHHuku
6 OOBEMBI MHOTOTPaHHUKOB
7 IToBTOpEHME: CEUeHUS, PACCTOSHUS U YTIJIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoangecTBo 4yacos

Beero padoThI
10

12 1

12

10 1

11 1

9 1

4 1

68 5

KoHTpoJibHBbIE IIpakTH4eckue

DJIeKTPOHHbIE

(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcsl

https://resh.edu.r
u/subject/17/10/
https://resh.edu.r
u/subject/17/10/
https://resh.edu.r
u/subject/17/10/

https://resh.edu.r
u/subject/17/10/

https://resh.edu.r
u/subject/17/10/
https://resh.edu.r
u/subject/17/10/
https://resh.edu.r
u/subject/17/10/
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https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KVIACC

Ne
n/n

KoanuyecTBO 4acoB

HaumeHoBaHHe pa3aeioB U TeM NPOrpaMMBbl B KoHTpoJbHbIe IIpakTHyeckue
cero padoThI padoTsbI

Tena BpaieHus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAMHATEI B TPOCTPAHCTBE 10 1

[ToBTOpEeHME, 0000IIEHNEe, CUCTEMATH3AITNS 3HAHUIA 7 1

OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 3 0

DJICKTPOHHBIE

(undposbie)
oOpa3oBaTeJibHbIE

pecypchl

https://resh.edu.r
u/subject/17/11/
https://resh.edu.r
u/subject/17/11/
https://resh.edu.r
u/subject/17/11/
https://resh.edu.r
u/subject/17/11/

29


https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

OEJAEPAJIBHASA PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA»

IMNOACHUTEJIBHASA 3AIINCKA

VY4eOuniii kypc «BeposSTHOCTP M CTaTHUCTHKa» 0a30BOTO YPOBHS SIBIISCTCS
IPOJODKEHUEM U Pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca 0a30BOro YpOBHS
OCHOBHOI0 0011ero o0pazoBanusi. Y4eOHbII Kypc NpelHa3HauyeH ajsi pOpMUPOBaHUS Y
00yJarommxcs CTaTUCTUYECKON KyJIbTYphl M MOHUMAHHS POJM TEOPUU BEPOSTHOCTEU
KaK MaTeMaTH4e€CKOr0 MHCTPYMEHTA Il U3Yy4EHHUs CIy4dalHbIX COOBITHH, BEIMUYUH U
npoueccoB. [lpm wu3ydeHum yueOHOro Kypca oOoramaroTcs MpeaCcTaBICHUS
oOy4Jarommxcs 0 METoAax MCCIeI0BaHNs U3MEHYMBOIO MHUpPA, Pa3BUBAETCA TOHUMaHUE
3HaYUMOCTU W OOIIHOCTH MaTEeMaTHYECKUX METOJIOB IMO3HAHHS KaK HEOThEMJIEMOM
4aCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTI'O MUPOBO33PEHUS.

Coneprxanue yueOHOTO Kypca HallpaBJ€HO Ha 3aKPEIJIEHUE 3HAHWH, MOTyYEHHBIX
IpU U3yYEHHHM Kypca Ha ypOBHE OCHOBHOIO OOLIEro 0oOpa3oBaHMs, U HAa pPa3BUTUE
IIPEICTABICHUNA O CIy4YalHBIX BEJIIMYMHAX M B3aHUMOCBS3AX MEXIY HMMHM Ha BaXKHBIX
IIPUMEPAX, CHOKETHI KOTOPBIX MOYEPIHYTHI U3 OKpY’Karollero mMupa. B pesynbrare y
oOyvaromuxcss  JOJDKHO  copmMupoBaTrbCsi  MpEACTaBIE€HUE O  Haubojee
YHOTPEOUTENbHBIX U OOIMIMX MAaTEeMATUYECKUX MOJENSAX, UCIOIB3YEMBIX JIJISl ONMUCAHUS
aHTPOINIOMETPUUYECKUX U JEeMOrpapuuecKux BEIMYMH, MOTPEIIHOCTEH B Pa3JIMYHOIrO
poJla H3MEPEeHMSIX, IJIUTENbHOCTU O€30TKa3HOM pabOThl TEXHUYECKHUX YCTPOMWCTB,
XapaKTepUCTUK MACCOBBIX SIBIICHUN U IIPOLIECCOB B OOILIECTBE.

B cooTBercTBMM ¢ YyKa3aHHbBIMU LIE€JIIMM B CTPYKType Yy4eOHOTro Kypca
«BeposTHOCTh U CTaTUCTUKA» JUJIsl YPOBHS CpEAHEro oOmiero oopazoBanusi Ha 6a30BOM
YPOBHE BBIJICIICHBI CIECAYIOIIME OCHOBHBIE COJAepXKaTenbHble JMHUM: «CirydaiiHble
COOBITHS M BEPOATHOCTUY, «CirydaiiHble BETUYMHBI U 3aKOH OOJIBILINX YHCEI.

BaxxHyto uyactb ydeOHOTO Kypca 3aHMMaeT M3y4YeHHE TI'€OMETPUYECKOTO U
OMHOMMAJIBHOTO PacHpe/ieIeHUd M 3HAKOMCTBO C WX HENPEPHIBHBIMU aHAJIOraMu —
MOKAa3aTeJIbHBIM U HOPMAaJIbHBIM PaclpeaesICHUSIMH.

Conepxxanue nuHumn «CiaydaiiHble COOBITHS U BEPOATHOCTU» CIIY>KUT OCHOBOM ISt
(dbopMuUpOBaHUA TPEACTABICHUNA O PACIPEAEICHUN BEPOSITHOCTEH MEXAy 3HAUCHUSIMHU
CJly4aliHbIX BEJIMYMH, a TAK)KE€ 3Ta JIMHUSA HE0O0X0oAMMa Kak 0a3a s U3yUYCHHs 3aKOHA
OoJbpIIMX YKcen — PyHIaMEHTaIbHOIO 3aKOHA, ACHCTBYIONIETO B MPUPOJE U OOIIECTBE
U UMEIOUIer0 MaTeMaTthyeckyro ¢opmanuzanuio. CaMm 3aKOH OONBIINX YHCEN
npejaraeTcsi B O3HAKOMUTENBHOHM (opME € MUHUMAIbHBIM HCIIOJIb30BAaHUEM
MaTeMaTHUYeCcKoro popManuszma.
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TeMbl, cBsI3aHHBIC C HEMPEPBHIBHBIMU CIyYalHBIMH BEJIMYMHAMH, aKIEHTUPYIOT
BHUMaHHE O0yYarONIUXCsl Ha ONMHUCAHUU W W3YUYCHHH CIIYYalHBIX SBJIICHUH C TTOMOIIBIO
HENpepbIBHBIX  QyHKIUHA. OCHOBHOE BHHUMAaHUE YHEIAETCA IOKa3aTeIIbHOMY |
HOPMAJILHOMY  PacTlpelelieHUsIM, TP OSTOM MPEANOIaraercsi 03HAKOMHTEIbHOE
H3yueHHe MaTepuana 6e3 JoKa3aTeIbCTB MPUMEHSIEMBIX (haKTOB.

OO0miee 4YMCIO YacoB, PEKOMEHIOBAHHBIX IS M3y4eHUs Y4YeOHOTO Kypca
«BeposiTHOCTh M cTaTucTUKa» — 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B Hegeno), B
11 xnacce — 34 gaca (1 gac B HeenIO).

COAEPKAHUE OBYUEHUA

10 KITACC

[IpeacraBnenrie JaHHBIX C MOMONIbI0 Tabmuin u  auarpamm. CpenHee
apudMeTHIeCcKoe, MeIMaHa, HanOOoJbIlIee U HAMMEHbIIIee 3HAYEHUsI, pa3Max, JUCIIePCHUs
Y CTaHJIAPTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB.

CnyyaliHble SKCIEPUMEHTHI (OMbITHI) U CiIydyalHble COOBITHUSA. DJIEMEHTAapHbIC
coObiTus  (MCcXOAbl). BeposTHOCTH ciydaliHOTO COOBITHS. bBiM30CTh YacTOTBI U
BeposITHOCTU CcOObITUH. Cily4ailHble OMBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
coObITUSIMU. BeposITHOCTH COOBITHI B OMBITaX ¢ PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMHU.

Omneparnuu HajJ COOBITHSIMU: TEepeceYeHue, OOBEAMHEHHUE, MPOTHUBOIMOJIOKHBIC
coObITus. Juarpammsl Ditnepa. @opmyiia cloKEHUS BEPOSITHOCTEM.

VYciioBHasE BEPOSITHOCTb. YMHOXEHHE BEpPOATHOCTEW. JlepeBO ciy4allHOro
sKcriepuMenTa. @opmyia MmoxHoM BeposiTHOCTH. He3aBrucruMbie COOBITHS.

KomOunaroproe mpaBuio ymHOxkeHHs. [lepecranoBku u (dakxropuan. Yucio
couetanuit. Tpeyronsuuk [Tackans. ®opmyna 6muHomMa HeroToHa.

bunapHBIi CciydaliHBIA ONBIT (MCHBITAHUE), ycHeX W Heynada. HeszaBucumbie
ucnbiTanud. Cepus HE3aBUCHMBIX HCHBITaHMM 10 1niepBoro ycmexa. Cepus
HE3aBUCHUMBIX HUCIIBITAHUN bepHyIn.

Cnyyaiinas BEJIMYMHA. Pacnpenenenune BEPOSITHOCTEM. Jnarpamma
pactipenenenus. Ilpumepsl pacnpeneseHwii, B TOM YHUCJIE, T'€OMETPUYECKOE H
OMHOMHMAJIbHOE.

11 KVIACC

YucoBbie XapaKTCPUCTUKHU CJ'Iy‘-IEIfIHBIX BCIIMYHUH: MAaTCMATH4YCCKOC OXHUIAAaHHC,
AUCIICPCHUA M CTAaHIAPTHOC OTKIIOHCHHUC. HpI/IMepBI IMPUMCHCHHA MATCMATHUYCCKOI'O
OXHnJaHus1, B TOM 4YHCJIC B 3aJadax H3 HOBCC}IHCBHOﬁ KU3HU. MareMaTudeckoe
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OXHJaHue OWHApHON CIydalHOW BEJIMYHMHBL. MaTeMaTH4ecKoe OXXHIAHUE CyMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaThyecKoe OKHIAaHHE U IJUCIIEPCHS T'€OMETPUYECKOTO U
OMHOMMAIILHOTO pacipe/ieIeHU M.

3akoH OOJIBIIMX YHCENl U €r0 POJib B HayKe, Mpupojie U obmiectBe. BoiOOpouHbIit
METO/ UCCJICTOBAHUIA.

[Ipumeppl HENpephIBHBIX  CiIydyalHbIX Benu4yuH. [loHATHe O mIOTHOCTH
pacripeneneHus. 3ajadu, MPUBOJAIINE K HOPMAIbHOMY pacnpeaeneHuto. [lonarue o
HOPMAJIBHOM PacCIIpEICIICHUN.

HPEAMETHBIE PE3YJIBTATHI

K xonmy o60ydenns B 10 kJjacce oOy4aroIIMiiCs TOJYYUT CJICAYIOIIHE
MpeAMETHBIE PE3YIbTaTHhI:
YUTATh U CTPOUTH TAOIHIILI M TUArPAMMBI;

OTIEPUPOBATH MOHATUAMHU: CpeaHee apudMeTHIECKOe, MeIana, HanboJblee,
HAaWMEHBIIIee 3HAYCHHE, pa3MaxX MacCHBa YUCIIOBBIX JAHHBIX; ONIEPUPOBATH MOHATHSIMHU:
CIIy4ailHBI SKCHEPUMEHT (OIBIT) W CiIy4ailHO€ COOBITHE, 3JIEMEHTApHOE COOBITHE
(37IeMeHTapHBI WCXOJ1) CIAYyYaHOTO OIbITa, HAaXOJWUTh BEPOSTHOCTH B OIBITaX C
PaBHOBO3MOXHBIMH CIIYYaHBIMH COOBITHSIMH, HaXOIUTh U CPaBHUBATH BEPOSATHOCTHU
COOBITHI B M3YyYCHHBIX CIIYYalHBIX JKCICPUMEHTaX; HaXOJHWTh U (POPMYIUPOBATH
cOOBITHS:  TIepecedeHne U O0OBbeAWHEHHME  JaHHBIX  COOBITHH,  COOBITHE,
MPOTHUBOIIOJIOKHOE JTAHHOMY COOBITHIO, TIOJb30BAThCS JaMAarpaMMmMaMu Oujiaepa u
(bOpMyTIOi CIOXKEHHUST BEPOSITHOCTEH TMPU PEIICHUU 3a7a4;, OIEePUPOBATH MOHATHSIMHU:
YCJIOBHAsI BEPOSITHOCTh, HE3aBUCHUMBIC COOBITHS, HAXOJHWTh BEPOSTHOCTH C ITOMOIIBIO
MpaBWia YMHOXXEHHS, C TIOMOIIBIO JepeBa CIIy4alHOTO OIIbITA; IPUMCHSITh
KOMOWHATOPHOE TIPABUIJIO YMHOXKCHHS TIPU PEIICHUH 3a71a4; ONEPUPOBATh MOHATHIMHU:
UCIIBITAaHNE, HE3aBUCUMBIC UCTIBITAHUS, CEPHUS UCTIBITAHUHN, YCIIEX U HEeyJa4a, HaXOIUTh
BEPOSTHOCTU COOBITUM B CEpPUM HE3aBHUCHUMBIX HCIIBITAHUM J0 TIEPBOTO ycCrexa,
HaXOJUTh BEPOSTHOCTH COOBITHI B CEPUU UCITBITAHUM
bepnymiu; OTICPUPOBATh TMOHATHUSAMH: CJIOydailHass BeEJIWYMHA, paclpeseicHue

BEPOSITHOCTEN,
JyarpamMma pacrpeaeicHusl.

K konmy oOydenns B 11 KkJjacce 0Oy4aroIIMiiCSs TOJYYUT CJICIYIOIIHNE
MPEIMETHBIC PE3yJIbTATHI:

CpaBHUBATh BEPOSTHOCTH 3HAYEHUN CITyHYaitHON BEJTUYMHBI IO PACTIPEICTICHUIO WU
C TIOMONIBI0 JMAarpaMM; OTEPUPOBATH TOHATHEM MATEMaTUYECKOTO OXHIAHWS,
MPUBOJNTHh TPUMEPHI, KaK MTPUMEHSIETCS MaTEeMaTHYECKOE OXHIAHHWE CIydailHON
BEJIMYMHBI HAXOJIUTh MaTEMaTUYECKOE OXKHJAHUE 110 JAaHHOMY pacIpeeeHHI0; UMETh
MIPEJCTABIICHUE O 3aKOHE OONBIIMX YHCEN, MMETh INPEJICTaBICHHEC O HOPMaJbHOM
pacrpe/ieiicHUN.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne
y HanmeHnoBaHue pa3/ie/ioB U TeM IPOrpaMMbl

n/n

| [IpencraBnenue JaHHBIX onKcaTelIbHAS
CTaTUCTHUKA U
CrnyualiHble ONBITHI U CIIy4aiiHbIE COOBITHS,

2 OTBITHI C PABHOBO3MOKHBIMU 3JIEMEHTaAPHBIMU
HCXO0JIaMH

3 Omneparuu HaJl COOBITHSIMU, CIIOXKEHUE
BEPOATHOCTEMN
YcnoBHas BEpOSTHOCTB, IEPEBO CIIYYaHHOTO

4 omnbITa, (hOpMyJia IOJIHON BEPOSITHOCTU U
HE3aBUCHMOCTh COOBITUI

5 DneMeHThl KOMOMHATOPUKH

6 Cepun nocyien0BaTEIbHbIX UCTTBITAHUM

7 CityualiHble BEJIMYMHBI U pAcpeIeIICHUS

8 O0001IeHre U cCUCTEMAaTU3ALINS 3HAHUI

OBILIEE KOJIMYECTBO YACOB IIO
I[TPOT'PAMME

KoanuyecTBo 4acoB

Bcero

34

KonTposabHbie
padoTbI

IIpakTHyeckue
padoTbI

DJIeKTPOHHbIE (undgposBbie)

o0pa3oBaTeJbHbIE PeCypChl

https://lesson.academy-
content.myschool.edu.ru/02.4/07

https://lesson.academy-
content.myschool.edu.ru/02.4/07

https://lesson.academy-
content.myschool.edu.ru/02.4/07

https://lesson.academy-
content.myschool.edu.ru/02.4/07

https://lesson.academy-
content.myschool.edu.ru/02.4/07

https://lesson.academy-
content.myschool.edu.ru/02.4/07

https://lesson.academy-
content.myschool.edu.ru/02.4/07

https://lesson.academy-
content.myschool.edu.ru/02.4/07
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https://lesson.academy-content.myschool.edu.ru/02.4/07

11 KITACC

Ne
/ HaunmeHoBaHMe pa3/e/ioB U TeM IPOrpaMMBbl
n/n
1 MaremaTtuueckoe 0KUAaHUE CITy4aitHOM
BEJINYMHBI
) Jlucniepcus U CTaHAAPTHOE OTKIIOHEHUE
CIIy4ailHON BEJTMYHHBI
3 3aK0H OOJIBIIMX YUCET
4 HenpepbiBHBIE CiTydaiiHbIE BETUYHHBI
(pactipeneneHus)
5 HopmanbHoe pacnpenenenus
6 [ToBTOpeHue, 06001IEHNE U CHCTEMAaTH3AIUS
3HAaHUU
OBIIEE KOJIMYECTBO YACOB TIIO
I[TPOI'PAMME

KoauuecTBO 4acoB

Beero :f;)é{(;l:li(:ﬂbﬂble

4

4

3

2

2

19 2
34 2

IIpakTuyeckue
padoTbl

JIEeKTPOHHBIE
o0pa3oBaTe/bHbIE PeCypChbl

https://lesson.academy-
content.myschool.edu.ru/02.4/07

https://lesson.academy-
content.myschool.edu.ru/02.4/07

https://lesson.academy-
content.myschool.edu.ru/02.4/07

https://lesson.academy-
content.myschool.edu.ru/02.4/07

https://lesson.academy-
content.myschool.edu.ru/02.4/07

https://lesson.academy-
content.myschool.edu.ru/02.4/07

https://lesson.academy-
content.myschool.edu.ru/02.4/07
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