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IHOACHUTEJIBHASA 3ATINCKA

Hacrosmas paboyast mporpamMMa mo mMareéMaTHKe COCTaBJeHAa HAa OCHOBAHHH CIEAYIOIIMX HOPMAaTHBHO-
MPaBOBBIX JOKYMEHTOB:

1. denepanbabiM 3ak0HOM OT 29.12.2012 Neo 273-D3 «O06 ob6pazoBanuu B Poccuiickoit deneparumny;

2. ®I'OC cpennero obmiero o0pa3oBaHus, yTBEPKICHHBIM MPUKa30M MUHOOpHAYKH OT

17.05.2012 Ne 413, ¢ uamenenusimu mpukazom ot 12.08.2022 Ne 732 (manmee — ®I'OC COO);

3. denepanbHOIl 00pa30BaTEIBHON MPOTpaMMON CPETHETr0 OOIIero 0Opa3oBaHUs, YTBEPIKICHHOM
npukazom Munnpocsemenus: Poccun ot 23.11.2022 Ne 1014
[Tonoxennem o CYHI] HI'Y, yrBepxxaéunbiM mpukazomM pekropa HI'Y ot 25.12.2020 Ne278-3
«Konnenmuu pa3BuTHs MaTeMaTHYeCKOro oOpazoBanus B Poccutickoii denepammmy»

ok~

OBHIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJIMETA <MATEMATHUKA»

PabGouas nporpamma no yueOHomy npeamery «Marematuka» yriyOJIEHHOIO YpOBHS JJIs
obyuarommxcs 10—11 kimaccoB Pu3HKO-MaTEMAaTHIECKOTO PO uist AByXroauyHoro nmoroka CYHI]
HI'Y pa3paborana ¢ yuéToM COBPEMEHHBIX MHUPOBBIX TPeOOBaHUMN, IPEABSIBISIEMBIX K
MaTeMaTU4eCKOMY 0Opa30BaHUIO, U TPAAMIUI POocCUIICKOro oOpa3oBaHus. Peann3anus nporpamMmel
obecrieunBaeT OBJIAJCHNE KIIFOYEBBIMUA KOMIIETEHIIMSIMHU, COCTABIISTFOIIIUMU OCHOBY JIJIS
caMOpPa3BUTHS U HETIPEPHIBHOTO 00Pa30BaHMUsI, [IEJIOCTHOCTh OOIIEKYIbTYPHOTO, JHYHOCTHOTO 1
MMO3HABATEIBLHOTO PAa3BUTHSI JIMYHOCTH 00YYarOIITUXCS.

MaremaTtudeckoe 00pa3oBaHUE JIOJDKHO, B YACTHOCTH, PEIIaTh 3a/1a4y 00eCIeUeHHsT HEOOXO0IUMOTO
CTpaHe YKCJIa BBIITYCKHUKOB, MAaTEMaTUUECKas MMOJTOTOBKA KOTOPBIX JOCTATOYHA JJIsl IPOIOKCHUS
00pa3oBaHUs [0 PA3IUYHBIM HAIIPABJICHUSIM, BKIIFOYAsl MIPEIO/IaBaHUE MaTEMaTHKH,
MaTeMaTH4YeCKHe UcclieIoBaHus, paboTy B chepe MHOOPMAIIMOHHBIX TEXHOJIOTHH U JIp., a TAaKXKe
obecrieueHus JJ1s1 KaXKI0TO 00yYaromerocsi BOSMOXXHOCTH JTOCTHKEHUSI MaTeMaTU4YeCKOU
MOJITOTOBKHU B COOTBETCTBUU C HEOOXOIUMBIM eMy ypoBHEeM. FIMEHHO Ha pelleHue dTUX 3a71a4
HarenieHa padouas niporpamma CYHI[ HI'Y yrny6n€nnoro ypoBHs 1isi GU3HKO-MaTeMaTUIECKUX
KJIACCOB JIByXT'OJIMYHOTO ITOTOKA.

B snoxy nudposoii Tpanchopmaiiuu Bcex cep 4eoBeUeCKOM AeITeTbHOCTA HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpoIlel MaTeMaTHIeCKON IMOJITOTOBKU. DTO
00yCIIOBJIEHO TEM, YTO B HAIIIM JHU PACTET YHUCIIO CHEIHAITBHOCTEH, CBA3aHHBIX C
HETOCPEJICTBEHHBIM MPUMEHEHUEM MaTeMaTUKU: U B chepe SIKOHOMHUKH, U B OM3HECe, U B
TEXHOJIOTHYECKHX 00JIacTAX, U ke B TyMaHUTapHbIX cdepax. Takum oOpa3om, Kpyr
00yJaromuxcs, 1Jisi KOTOPhIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM MPeAMETOM, PyHIaMEHTOM
00pa3oBaHUs, CYILIECTBEHHO paciiupsieTcsi. B HEro BXOIST HE TOJBKO OOydYaroluecs,
IUTAaHUPYIOIIUE 3aHUMAThCSl TBOPUYECKOHN M MCCIIeI0BaTENbCKONW paboTol B 00JIaCTH MaTeMaTUKH,
nHbOpMaTUKH, PU3UKHU, DKOHOMUKHU U B IPYTUX 00JIACTSX.

[IpuknanHas 3Ha4MMOCTh MaTEMATUKHN 00YCJIOBJIEHA TEM, UYTO €€ IPEIMETOM SIBIISIFOTCS
(dbyHIaMeHTalbHbIE CTPYKTYPBI HAILIETO MHUpa: MPOCTPAHCTBEHHbIE ()OPMBI U KOJIHMYECTBEHHBIE
OTHOIIEHUS, QYHKIIMOHAJIbHbIE 3aBUCUMOCTH U KaTEropuM HEOoNpeAeNEéHHOCTH, OT MPOCTEUIINX,
YCBAaUBAaEMBIX B HEMOCPEICTBEHHOM OIBITE, /10 CII0KHBIX, HEOOXOJUMBIX JIJIsl pa3BUTHSI HAyUHBIX U
TEXHOJIOTHYECKUX UAeH. be3 KOHKpeTHhIX MaTeMAaTUYECKUX 3HAHUM 3aTpyITHEHO TOHUMAaHKE IPUHIIUIIOB
YCTPOICTBA U UCIIOJIb30BAHUS COBPEMEHHOM TEXHUKH, BOCIIPUATHE U HHTEPIIPETALIUsI pa3HOO0pa3HON
COLIMAJIbHOW, IKOHOMUYECKON, TOTUTHYECKON HHPOopMaIK, Maio3(heKTHBHA TOBCEHEBHAS
IpaKkTU4ecKas JesTeIbHOCTh. Bo MHOTHX cdepax mpodeccuoHaIbHON AeATEIbHOCTH TPEOYIOTCS YMEHUS
BBITOJIHATH PACUEThI, COCTABIATH AJITOPUTMBI, IPUMEHATH (POPMYIIBI, TPOBOIUTH T€OMETPUIECKHE



M3MEPEHUs U MOCTPOSHHSI, YUTATh, 00padaThIBaTh, MHTEPIPETHPOBATH U MPEJCTABIATH MH()OPMAIHIIO B
BUjIe TaOJHII, AUAarpaMM U TpaduKOB, TOHUMATh BEPOSTHOCTHBIN XapaKTep CIydailHbIX COOBITHH.

OpHOBpEMEHHO ¢ paciiupeHueM chep MpUMEHEHHs MaTEMaTHKU B COBPEMEHHOM oOliecTBe BCE Ooiee
BA)KHBIM CTAHOBUTCS MaTEMAaTUYECKHUI CTHJIb MBIIIUICHHUS], IPOSIBIISIOIIMNICS B ONPEACIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpoliecce n3yueHns MaTeMaTHKU B apceHall IPUEMOB U METOJ0B MBILICHUS
YeJlI0BeKa ECTECTBEHHBIM 00Pa30M BKIIIOUAIOTCA MHAYKIIHS U JeAyKIIKs, 0000UIeHIe U KOHKPETH3aIus,
aHaJIu3 U CUHTE3, KIaccuuKaIys U cucteMaTu3alus, abctparupoBanue v aHanorus. O0beKThI
MaTeMaTHUYECKUX YMO3aKIFOUEHHH, IPaBUJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUYECKUX
MIOCTPOCHHUIA, CIOCOOCTBYIOT BBIPAOOTKE YMEHHS (POPMYIUPOBATH, 0OOCHOBBIBATh U JJOKA3bIBATh
CYXKICHHSI, TEM CaMbIM ()OPMHUPYIOT JTOTUIECKUI CTUIIh MBIIIUICHUS. Beaymias posib MpHHAICKUT
MaTeMaTHKe B (POPMUPOBAHUN AITOPUTMUICCKON KOMIIOHEHTHI MBIIIJICHUS] ¥ BOCTUTAHUH YMEHUI
JIECTBOBATH I10 33JIaHHBIM AJITOPUTMAaM, COBEPIIICHCTBOBATh U3BECTHBIE U KOHCTPYUPOBAaTh HOBbIE. B
MPOIIeCCe PEIICHUs 3a/1a4 — OCHOBBI JJIsl OPraHU3aluK YIYeOHOU NesATEIbHOCTH Ha YPOKaX MAaTEeMAaTHKH -
Pa3BUBAIOTCS TBOPUYECKAS M MPUKIIAJIHAS CTOPOHBI MBIIIJICHUSI.

O6yquI/Ie MaTeMaTuKe JaéT BOBMOKHOCTh Pa3BUBATh Y YUAIUXCA TOUHYIO, pAIUOHAJIBHYIO U
I/IH(bOpMaTI/IBHYIO p€4b, YMCHUC OT6I/IpaTb Hauoboee IoaAXo4AmMMUEC A3bIKOBBIC, CUMBOJINYCCKUC,
rpa(bﬂqecm/le Cpe€acTBa sl BbIPAKCHUA CY)K,HGHI/Iﬁ H HArJisiaHOoIro Uux MnpeacTaBJICHUA.

Heo06xo1uMbpIM KOMITOHEHTOM O0IIIeH KyJIbTyphl B COBDEMEHHOM TOJIKOBAHHH SIBIISIETCS 001IIEe
3HAKOMCTBO C METOJaMU [TI03HAHUS IEHCTBUTEIIBHOCTH, IIPEACTABICHUEO IPEIMETE U METO/IE
MaTEMaTHKH, €r0 OTJINYUSAX OT METOI0B €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
IIPUMEHEHUS] MaTEMATUKU JJIs PELLIEHUS] HAyYHBIX U NIPUKJIaJHbIX 3a/1a4. TakuM oOpazom,
MaTeMaTHyecKoe 00pa3oBaHHe BHOCUTCBOM BKJIaJ B (POPMUPOBAHKE OOLIEH KYJIbTYphl YEJIOBEKA.

M3ydenne MaTeMaTUKH CIIOCOOCTBYET ICTETUYECKOMY BOCIIMTAHHUIO YEJIOBEKa, TOHUMAHUIO KPAaCOThl U
U3AIIECTBA MaTEMAaTUYECKHX pacCyXJICHHH, BOCHPUATHIO I'€OMETPHUYECKUX (OpPM, YCBOCHHIO HJIEU
CUMMETPUHU.

[TpuopurerHsiMi neJassMu o0y4denusi maremaruke B 10-11 kmaccax Ha yriay0JaéHHOM ypoBHe
SBIISIFOTCSL

- (poopMUpPOBaHUE LEHTPAIBHBIX MAaTeMaTUUYECKUX MOHATUH (YMCI0, BEIMYUHA, TEOMETPHUYECKAs
¢durypa, nepeMeHHas, BEPOSTHOCTb, (YHKIMS, MPOU3BOJHAS, HHTErpai), oOecneYnBaroIINX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMATUYECKOTr000pa30BaHus 00yUaroINXCs;

- TMOJBEJEHHE OO0ydYaroIMXCs Ha JOCTYITHOM JUISl HUX YPOBHE K OCO3HAaHHUIO B3aMMOCBSI3U
MaTeMaTHUKd W OKpPY)KaloLIero Mupa, MOHUMAHHUIO MaTeMaTHKM Kak dYacTu oOmedl KyJIbTypsl
YEJI0BEYECTBA;

- pa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUYECKHX CIMOCOOHOCTEH OOydYaromIMXCs, MO3HABATEIIbHON
AKTUBHOCTH, HCCIIEJJOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIIJIEHUS, HHTEpeca K H3YYECHHIO
MaTeMaTUKH;

- (dopmupoBanre (yHKIHOHAIBHON MaTeMaTHYeCKONM TIpaMOTHOCTH: YMEHHs paclo3HaBaTh
MaTEMaTUYECKUE  acleKTbl B  PEAIbHBIX  JKU3HEHHBIX  CUTYalMSIX U IPU U3yYEHUU OPYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (OpMyIHpPOBaTh UX Ha S3bIKE
MaTeMaTUKH U CO3/1aBaTh MaTeMAaTUYECKUE MOJENH, TPUMEHSATh OCBOCHHBIH  MaTeMaTU4YeCKUil
anmapar Juisl pelleHHs] NPaKTHUKO-OPUEHTHUPOBAHHBIX 3a/lad, HHTEPIPETUPOBATH M OLIEHUBATh
MOJTy4YEHHBIE PE3YJIbTAThI.

OCHOBHBIMU JIMHUSIMH cojiepkaHust MmaremMaTuk B 10—11 kimaccax yriayOnE€HHOTO ypoOBHS SIBIISIOTCS:
«Yucna u  BBIUMCICHUA», «Anredpa» («AnreOpanueckue BBIpAXKEHUS», «YPaBHEHUS H
HepaBeHCTBa»), «Hawama Martemarndeckoro ananusa», «l'eomerpusi» («I'eomerpuueckue GUrypbl u
UX CBOMCTBa», «/3MepeHrereoMeTpuueckiux BEIUYUH»), «BepoaTHOCTD U cTaTUCTHKAY. [laHHbBIE JIMHUN
Pa3BUBAIOTCS MapauIeNbHO, KaXKIas B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OHAKO HE HE3aBUCHMO



OJlHa OT APYToHd, a B TECHOM KOHTaKTe W B3auMmojeicTBuu. Kpome 3Toro, ux oO0beAMHSCT JOTHYecKas
COCTaBJIAIONIas], TPAAULMOHHO MPUCYIIas MaTEMATUKE U IIPOHU3BIBAIOIIASl BCE MaTEMATUUYECKHUE KypPChl
u coxaepxarenpHbie nHUU. ChopmymupoBanHoe Bo @PI'OC COO TtpeboBaHHE «yMEHHE ONEPUPOBATH
MOHATUSIMM: OIIPEAEICHUE, aKCHMOMa, TeopeMa, CIEACTBHE, CBOMCTBO, IIPU3HAK, J10KA3aTEIbCTBO,
paBHOCHIIbHBIE  (OPMYJIHMPOBKH, yMEHHE (QOpPMYyJIHMpOBaTH OOpaTHOE U  IPOTHBOIOJIOKHOE
YTBEPXKJACHUE, TMPUBOJUTH MPUMEPbl U  KOHTPIPHUMEPHI,

HCIOJIb30BaTh METOJ] MaTeMaTU4eCKOW HWHIYKIMH, IPOBOAUTH [OKA3aTEJIbHBIE PAaCcCyKICHUS INpuU
pEIlIeHnH 3a/1ady, OLEHUBATh JIOTHUECKYIO MPABUIBHOCTh PACCYKIEHUI» OTHOCUTCS KO BCEM yUeOHBIM
KypcaMm, a (opMHUpOBaHHE JIOTUYECKUX YMEHHUH pacIpenesseTcs Mo BceM rojaM oOydeHHs Ha ypOBHE
cpenHero oo0rero oopasoBaHus.

B cootBerctBrmM ¢ ®I'OC COO MareMaTuka sIBISETCS OOs3aTEIIBbHBIM MPEIMETOM Ha JTAaHHOM YPOBHE
obpaszoBanus. Hactosimield mporpamMmoil 1Mo MaTeMaTHKE MNpeoyCMaTpUBAeTCs H3y4eHHE Y4eOHOTro
npeamera «MaremaTtuka» B paMKax TpEX yueOHBIX KypcoB: «AnreOpa M Hayaja MaTeMaTUYEeCKOTrO
aHanmuza», «l'eomerpus», «BepodarHOoCTh M craTucTUKa». DOpPMUPOBAHME JIOTMYECKHX YMEHHU
OCYILIECTBISIETCS HAa MPOTSKEHUM BCEX JIET o0y4eHus Ha YpOBHE CpEIHEro oO1ero
00pa30BaHMsl,a AIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COIEpKaHKE BCEX HA3BaHHBIX BHINIE yUeOHBIX KypPCOB.

Hannas nporpamma obyuenust MatemaTuku B 10-11 knacce CYHI[ HI'Y opuentupoBana Ha oOyueHue
ydaiuxcs Ha GU3UKO-MaTeMaTUYeCKOM Mpoduie.

[Iporpamma o0yuenus mo marematuke B 10-11 kmacce peanusyercs yepe3 YPOUHYI0 U BHEYPOUYHYIO
AeSITeJIbHOCTDb U MPE/IIOJIaraeT uX COYeTaHue.

B conep:xannu BHeYpOYHO¥ leiTeJbHOCTH 10 MaTemaTuke B 10 -11 kiacce npeanoJararrcs
cile1ylolue BO3MOKHbIE ee BU/bI:

1. Creukypcsl kadenpsl MaTeMaTUKH (OOIIEHHTEIIEKTYaTbHOE HAIIPABIICHUE PA3BUTHS)
- DiieMeHTapHas reoMeTpHst

- [Tapametpel

- 3a/1a4y MOBBIIIEHHOH CJIOKHOCTH 110 CTEPEOMETPHUH U IUTAHUMETPHUH BBIITYCKHOTO XapakTepa
- HecranpapTHble 3ajaun 1o MaTreMaTHKe

- OnuMnuaaHbIe 33/1a4U IO MaTeMaTHKe

- Pemenus 3a/1a4 BCTYNUTENbHBIX UCITBITAHUI

- DrieMeHThI Teopuu TpadoB

- 3aaun o anredpe U reOMETPUU BBITYCKHOTO XapakTepa

- OCHOBBI CTEPEOMETPUH

- BBeneHre B MaTeMaTHueCKyt0 U KOMIIBIOTEPHYIO TUHTBUCTUKY

- CeMHHap 1O TEOMETPUH U TOTIOJIIOTHH

- Beenenue B nudpepeHnmaibpabie ypaBHEHUS

- IlocTpoenue 1 aHaK3 BBIYUCIUTENBHBIX AITOPUTMOB

- Teopema Abens B 3agavyax



2. Y4acTue B 9KCKYPCHsIX B HAyYHO-HUCCIIEIOBATEIbCKIE HHCTUTYTHI, BRICIINE YUeOHBIC 3aBEICHUS,
MY3€U, BBICTABOYHBIC LIEHTPHI, IJTAHETAPH, IpyTrue OpraHu3alii 1 MOCEUICHUE HAyYHO-TTOMYJIIPHBIX
JIEKIUH BEAYIINX YUYEHBIX U CIICUATUCTOB (OOIMIEMHTEIUICKTYTbHOE, OOIIEKYIHTYPHOE U COLUATBHOE
HaIpaBJICHUS Pa3BUTHS)

3. Yuactue o0yyaronmxcs B Hay4HO-HCCIIE0BATEIbCKOM e TeIbHOCTH, MTOITOTOBKA JOKJIAJI0B O
pe3ysbTaTax Ucciael0BaHus AJIsl IPEICTaBICHUS Ha MKOJIbHOM ceKunu MexXTyHapoaHON HayqHOH
CTyJeH4YeCcKO! KoH(pepeHInH (00IIEeUHTENIEKTYaIbHOE U COIIMAIbHOE HAMIPABJICHUS Pa3BUTHUSA)

4. Yyactue oOydaromuxcs B mpeaMeTHbIX onmmMiuanax (Otkpeitas omumnuana CYHIT HI'Y,
Bceepoccuiickas onumnuaza NKOJILHUKOB [0 MaTeMaThke, Bcecnbupckas oMMIinaaa mMKOIbHUKOB 110
MaTeMaTHKe | Jp.) (OOIIEeNHTEIUIEKTyalIbHOE HAalpaBJICeHUE Pa3BUTHS).

5. Yuactue o0y4armuxcs B KOMaHTHO-JIMYHBIX COPEBHOBaHUX, Harpumep, Typrupe ['oponos, Typuupe
umenn KonmMoroposa u jip. (00IIEHHTEIUIEKTyalIbHOE, OOMIEKYJIbTYPHOE U COITUAILHOE HAIPABJICHUS
pa3BUTHSA)

6. UTeHue KHUT, IPOCMOTP TOKYMEHTAJIbHBIX, HAYYHO-IIOMYJISIPHBIX, XyA0KECTBEHHbBIX, HAyYHO-
(anTacTHUECKUX, (MUIBMOB C IEJIbI0 3HAKOMCTBA C TEOPUEH, TPAKTUKOMN U UIEIMHU IIPUMEHEHUS
MPEIMETHBIX 3HAaHUN M 00CYKICHHE COAEeP KaHUsI KHUT U (PUIBMOB (JIyXOBHO-HPaBCTBEHHOE,
OOIIENHTEIUIEKTyalIbHOE M OOLIEKYIbTYPHOE HATIPABJICHHUS PAa3BUTHA).

7. IHbIE BUOBI BHeyquHOﬁ JACATCIIbHOCTH 110 MaTCMATHKE.

MECTO YYEBHOI'O IPEJMETA «MATEMATHUKA» B YYEBHOM IIJIAHE

B yuebnom mnane CYHI] HI'Y Ha u3ydenue martematuku B 10-11 kiaccax gpu3nko-MaTeMaTHUECKOTO
npoduIs ABYXTOJMYHOTO MMOTOKA HA YIITyOJEHHOM YpPOBHE OTBOJAUTCS 8 Y4YeOHBIX YacoB B HENENIO
(2 yaca nexmuit u 6 Yaca MPaKTUYECKUX 3aHATHI) B TEUEHHE KaXI0Tr0 rofa o0y4yeHus, Bcero 544
y4eOHBIX 4acoB («AJredpa v Hayajaa MaTeMaTHYECKOTO aHaIu3a» - 272 ydeOHbIX yaca, «['eomerpusi» -
204 y4yeOHbIX yaca, «BeposTHOCTB U cTaTucTUKa» - 68 y4eOHBIX 4acOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 MATEMATHKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
OcBoenne yuyeOHOro mpeamera «MaTemaTuka» JTOJDKHO oOecreduBaTh JOCTH)KEHHE Ha ypOBHE
cpeaHero ooOmero o0pa3oBaHMs —CIEAYIOIIMX JIMYHOCTHBIX, METalpelIMEeTHbIX M IPEeJIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:
JIMYHOCTHBIE PE3YJIBTATHI
1) rpaxaaHcKoro BOCIUTAHUS:
c(OpPMUPOBAHHOCTh T'PAKIAHCKOW MO3UIMH 00YyYaroIerocs Kak aKTUBHOIO M OTBETCTBEHHOI'O
YJieHa POCCHUMCKOro oOIIecTBa, NPEJICTaBICHUE O MaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHHUPOBAHUSA
Pa3IMYHBbIX CTPYKTYp, SIBICHUN, MPOILENyp TIpakJaHCKOro obmiectBa (BBIOOpBI, OMPOCH M Jpyroe),
yMEHHE B3aUMOJEHCTBOBATh C COLUAIBHBIMH HHCTUTYTaMH B COOTBETCTBUU C HUX (YHKUUAMU H
Ha3Ha4YCHHEM;
2) MAaTPUOTHYECKOT0 BOCIIMTAHMS:
c(OpPMUPOBAHHOCTh  POCCUICKOM TIpakJaHCKOM WAEHTUYHOCTH, YBA)KEHUS K IPOIUIOMY U
HaCTOSIIIEMY  pPOCCHUMCKOW  MAaT€MaTHKH, II€EHHOCTHOE  OTHOLIEHHE K JOCTHUIKEHUSM POCCHUHCKHX
MAaTE€MaTUKOB M POCCUMCKOM MAaTeMaTHYECKOW IIKOJIbI, MCIIOJb30BAaHUE ITUX JOCTUIKEHUU B APYIHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;
3) IyXOBHO-HPABCTBEHHOTO BOCIIMTAHMSA:



OCO3HAaHUE JyXOBHBIX IIEHHOCTEH POCCHHCKOro Hapoja, CHOPMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHUSA, 3TUYCCKOI'0 IMOBCACHUA, CBA3AHHOI'O C IMPAKTUYCCKHM IPHUMCHCHUCM I[OCTI/DKGHI/II\/JI HAayKH H
JEATEIBHOCTBIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYUBOTO Oy IyIIIero;

4) 3CTeTHYeCKOro BOCIIUTAHUS:

3CTETHYECKOE OTHOIIEHHE K MHUPY, BKJIFOYAst 3CTCTUKY MATEMAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aja4, pPELICHUH, pPacCyXICHHH, BOCIHPUHMYMBOCTH K MATEMAaTHUCCKHM acICKTaM
pa3IUYHBIX BUIOB UCKYCCTBA;

5) puzuuecKkoro BOCIMTAHHUS:

C(OPMUPOBAHHOCTh YMCHHS MPUMEHATh MATEMATHYEeCKHUE 3HAHUS B HMHTEpPEcax 3J0pOBOTO H
Oe3omacHOro o0pa3a >KW3HH, OTBETCTBCHHOE OTHOIIECHHE K CBOEMY 37I0pOBbIO (340pOBOEC IMHUTAaHHE,
cOaIaHCUPOBAHHBIA PEKUM 3aHATHH M OTAbIXa, peryispHas (u3uueckas aKTUBHOCTH), (DU3HUUECKOE
COBEPIIICHCTBOBAHUE MPH 3aHITUAX CIIOPTHBHO-03I0POBUTEIILHON JESITEIbHOCTHIO;

6) TpyaoBOro BOCHHTAHMA:

TOTOBHOCTh K TPYyIy, OCO3HAHHE IIEHHOCTH TPYIOIMIO0US, WHTEpEC K pa3ludHbIM chepam
npodeCcCHOHATIBHOM IeSITEIbHOCTH, CBI3aHHBIM C MATEMATHKON U €€ MPUIIOKECHUSIMH, YMEHUE COBEPIIATh
OCO3HaHHBIH BBIOOp Oyaymiell mpodeccHun W peaar30BbIBATH COOCTBEHHBIC  JKU3HCHHBIC  ILJIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K MAaTEMATHYECKOMY OOpa30BaHUIO M CaMOOOPa30BaHMIO HA MPOTSHKEHUN
Bcel JKU3HHU, T'OTOBHOCTb K AKTHMBHOMY Y4YaCTHIO B PCIICHUH IPAKTHYCCKHUX 3ajayd MaTeMaTHYECKOU
HaIpaBJICHHOCTH,

7) 3K0JI0rHYecKOro BOCHHTAHMS:

Cq)OpMHpOBaHHOCTI) SKOJIOTUUECKOU KYJbTYPbI, IOHUMAaHUC BIWAHHA COUAIIBHO-3KOHOMUYCCKHUX
IPOIECCOB HA COCTOSIHUE TPHPOIHON M COIMAIBHOW CpEbl, OCO3HAHHE TII0OATBHOIO XapakKTepa
3KOJIOTHUYCCKUX HpO6HeM, OopucHTauusa Ha IMPUMCHCHHUEC MATCMATHYCCKUX 3HAHUH AJi1 pelICHUd 3a1a4 B
00JacTH OKpPYXAroIIe Cpe/bl, TUIAHUPOBAHUE TOCTYIIKOB M OIICHKH WX BO3MOXHBIX ITOCIICICTBUUN IS
OKpY>KaroIlIeu Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAayKd W OOIIECTBEHHOW MpPAKTHUKH, MOHUMAHWE MAaTeMaTHYeCKOW HAayKH Kak C(epbl UYeI0BEUYEeCKOU
JESTEILHOCTH, JTanoB €€ Pa3BUTHS W 3HAYMMOCTH JJIS Pa3BUTHS I[UBHIH3AIMH, OBJAICHUE S3BIKOM
MaTeMaTHKH " MaTeMaTH4IeCKOu KyJbTYpO# KaK CpEJCTBOM IMO3HAHHWS MHpA, TOTOBHOCTb
OCYIIECTBIIATH MPOCKTHYIO U MCCIIEI0BATENBCKYIO JAEATEIbHOCTh HHIUBHIYATLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbTare n3yueHuss MaTeMaTUKU Ha YPOBHE CpeiHEro od1iero oo0pa3oBaHus y o0ydaromerocs
OyayT cQopMHpOBaHBI I03HABaTeJIbHbIE YHUBEpCalbHble YdeOHbIE JEeMCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCaJbHbIE y4eOHbIE NEHCTBUS, PEryJIATUBHBIC YHUBEpCAJbHbIE y4yeOHBbIE JEHCTBHS, COBMECTHas
NESTENBHOCTD.

Ilo3naBaTe/ibHBbIE YHUBeEPCAJbHbIE YUeOHbIE H1eHCTBUS

ba3oBble Jornueckne geicTBUs:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKM MAaTeMAaTHUYECKHUX OOBEKTOB, TOHSITHH,
OTHOIIEHUH MEX]y MOHATUAMH, (OPMYTUPOBATH ONPEICTCHUS TIOHSITHH, YCTAHABIMBATh CYIICCTBEHHBIIN
MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS sl 000OIIEHNS U CPAaBHEHHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJTN3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTh W  NPEOOPa3oOBBIBATH  CYXKICHHUS: yTBEPAHUTEIbHBIE U
OTpHUIIATeNbHbIE, €IMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

BBISIBJIATH MAaTEMATHYECKHE  3aKOHOMEPHOCTH, B3aWMMOCBSI3M W MPOTHBOpPEUHs B (pakTax,
JAHHBIX, HAOIOJICHUSX U YTBEPXKIACHUSAX, MpeajiaraTh KPUTEPUHU VISl BBISABICHUS] 3aKOHOMEPHOCTEH W
MPOTUBOPEUHIA;



JIeNaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3AKJIFOYEHUH, YMO3AKIFOYEHUH 110 aHAJIOTHH;

IPOBOJAMTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MATEMAaTHMUECKUX YTBEPKIACHUM (NpsMble U OT
MPOTHBHOTO), BBICTPAUBATh APTryMEHTALMIO, MPHBOIUTH MPUMEPHl M KOHTPIPUMEPHI, O0OOCHOBHIBATH
COOCTBEHHBIE CYKJICHUS U BBIBOIBI;

BBIOMpATh CIOCO0 pemieHus y4eOHOW 3agaun (CpaBHMBATh HECKOJIBKO BapHAHTOB pEIICHHUS,
BbIOMpPaTh HauboJIEee MOIXOAAIIMMI ¢ YYETOM CaMOCTOSITENbHO BBIIECICHHBIX KPUTEPHUEB).

Ba3zoBrbIe ucciaenoBareLCKHue AeliCTBHA:

HCITOJIH30BaTh BOIIPOCHI KaK  HCCIICIOBATEIbCKUM HWHCTPYMEHT TO3HAHUS,
dhopMyIHpoBaTh BONPOCH, GPUKCUPYIOIINUE MPOTHBOPEUHNE, TPOOIEMyY, YCTaHABINBATh HCKOMOE M JIAHHOE,
(hopMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHCHHE; IIPOBOJUTHCAMOCTOSITEIIBHO

CIUIAHUPOBAHHBIM  JKCIIEPUMEHT, UCCIICAOBAHUE

M0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTU4ecKOro OoOBEKTa, SBICHUS, MPOIECCa, BBIIBICHUIO
3aBUCHUMOCTEH MEXIy 00bEKTaMu, SIBICHUSIMH, IPOIIECCAMU;

CaMoCTOSTeNNbHO (OpPMYyIHUPOBaTh OOOOIIEHHUS U BBIBOABI IO pe3ysibTaTaM MPOBEAEHHOTO
HAOJIIOJICHUsS, WCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH IIOJNYYEHHBIX pPE3yJIbTATOB, BHIBOJIOB U
00001IeHMIT;

MPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCA, & TAKXKE BBIABUTATH MPEINOJIIOKECHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ uapopmarueit:

BBISBIISITH JePUIMTEI MHPOPMAIUH, JaHHBIX, HEOOXOJUMBIX I OTBETAa Ha BOMPOC W IS
peIICHUS 3a/1a9H;

BEIOMpaTh HH(POPMAIIMIO W3 UCTOYHHKOB PA3IUYHBIX THUIIOB, aHAIM3UPOBATh, CHCTEMATH3UPOBAThH
Y MHTEPIIPETUPOBATh HH(DOPMAIIHIO PA3TUYHBIX BUJOB B (POPM MPEICTABICHUS;

CTPYKTYpHUpOBaTh WH(POPMAINIO, MPEACTABIAThL €€ B pPa3IMUHBIX (QopMax, HIUTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTh MHPOPMAIINH 110 CAMOCTOATEIHHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIE JeHCTBHUSA:

BOCIIPUHUMATh M (OPMYJIMPOBATh CYKJIEHHSI B COOTBETCTBHM C YCIOBHUSMHU U IEJISIMU OOILEHUS,
SCHO, TOYHO, 'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHHsA B YCTHBIX U IHCBMEHHBIX TEKCTax, /1aBaThb
MIOSICHEHMSI 110 XOJly PEUICHMs 3a/1a4i, KOMMEHTUPOBATh MOJyYE€HHBIN PE3yJIbTaT;

B X0JIe 00CYX/IEHUS 33aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYXkJIaeMOM TEMbI, TPOOIEMBI, perIaeMoin
3a/lauM, BBICKA3bIBATh MWJICW, HAIICJIEHHbIE HA IIOMCK PEIIEHUs, COMOCTABIATH CBOU CYXKIEHHUSA C
CYXJIEHUSMH JPYTUX YYaCTHUKOB JMajora, 0OHapy>KUBaTh pa3jIMyle U CXOJICTBO MO3HUIUHN, B KOPPEKTHOU
bopme hopMynupoBaTh pa3HOIIACHS, CBOU BO3PAKECHHUS;

NpEaACTaBIATE  PE3YJIbTAThl PCHICHUA  3ada4u, OKCIICPUMCHTA, HUCCJICAOBaHUA, IMPOCKTA,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUIEHHS € Y4YETOM 3aqad TMpPE3eHTAalud U OCOOEHHOCTEH
ayJIUTOPUH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE yUeOHbIE e cCTBUSI

Camoopranusanus:

COCTABJIATH IUIAH, AJITOPUTM PEIIEHUS 3a]1a4H, BEIOMPATh CIIOCOO pEIIeHUs ¢ yUETOM UMEIONUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BApPUAHTHI PEIICHUH C
y4ETOM HOBOM MH(OpMaIUu.



CaMOKOHTPOJIBb:

BJIaJICTh HaBbIKAaMM MTO3HABATEIBHOM pedIIeKCuU KaKk 0OCO3HAHMS COBEPILAEMBIX JeHCTBUI
U MBICIUTENBHBIX MPOIECCOB, HUX pe3yJbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ysbTaTa PEeIIeHNUss MAaTEMAaTUIECKON 3a1a4H;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHUM 3a1add, BHOCHUTH
KOPPEKTHBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa LEIH M YCIOBUSM, OOBACHATH NPUUYHHEI
JOCTMDKEHUSI WM HEIOCTIDKEHHsI Pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIMIMOKY, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITeJIbHOCTh:

MMOHUMATh W HMCIIOJB30BaTh MPEUMYIIECTBA KOMaHIHON U MHIUBUIYAILHONH paOOTHI MPU
pemieHHH y4YeOHBIX 3a/a4y, NPUHUMATh IIeJIb COBMECTHOH JESTEIBHOCTH, IUIAHUPOBATh
OpraHu3aIlii0 COBMECTHOM pPa0OTHI, paclpeleNsaTh BHIbI padoT, JOrOBapUBATHCS, OOCYXIATh
npoIiece M pe3ybTaT paboThl, 0000IIATh MHEHHUS HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B IPyNNOBLIX GopMax paboThl (00CykIeHus, OOMEH MHEHUI, «MO3TOBBIC
HITYPMBbD» M HHBIC), BBINOJHATH CBOK 4YacTh PabOThI U KOOPAWHUPOBATH CBOM JEHCTBUS C
JNPYTUMHU 4ICHAMH KOMAaHJbl, OIICHWBATh KAauyeCTBO CBOEr0 BKJIaJa B OOMIUI MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIbTATbBI
[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS pabodell mporpamMmbl 110 MaTEMaTHKE IPEACTaBICHBI 10
rogaM oOydeHHsI B paMKaxX OTIEIBHBIX KYpPCOB B COOTBETCTBYIOIIMX pa3/eiax HaCTOSIICH
IIporpammel.

YUYEBHBIN KYPC «AJITEBPA 1 HAYAJIA MATEMATUYECKOT'O AHAJIU3A»

VYueOHbIll Kypc «Anrebpa M Hayajga MaTeMaTUYECKOIO aHaliM3a» SBIAETCS OJHUM U3
HauOoJyiee 3HAYUMBIX B IpPOrpamMMe CpeJHero ooumiero oOpa3oBaHUs, MOCKOJBbKY, C OJHOM
CTOPOHBI, OH O0ecleYnBaeT MHCTPYMEHTAIbHYIO 0a3y [UIs H3yYeHHs BCEX €eCTECTBEHHO-
Hay4YHBIX KYpPCOB, a C JpPYroi CTOpPOHBI, (POPMUPYET JIOTHYECKOE M aOCTPAKTHOE MBIIIJICHUE
oOyyaroImuxcss Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHMS HH(GOpPMATHKH, OOIIECTBO3HAHMUS,
UCTOPUH,  CJIOBECHOCTM M  JAPYrUX JAMCHUIUIMH. B pamkax JaHHOTO yuyeOHOro Kypca
oOyyaromuecs: OBJIa/IeBAlOT YHUBEPCATIBHBIM SI3bIKOM COBPEMEHHOMN HayKH, KOoTopas
dopMynIMpyeT CBOM  JIOCTM)KEHHUS B MaTeMaTH4ecKoi gopme.

VYu4eOHbIll Kypc anreOpsl M Hadajal MaTEeMAaTUYECKOrO aHalIM3a 3aKJIaJbIBA€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKH, XUMHH, OWOJIOTMH, TOHUMAaHHS OCHOBHBIX
TEHJCHIMA pPa3BUTHS HKOHOMUKHM M OOLIECTBEHHOM >XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHMSIX, YBEPEHHO MCIIOJIb30BaTh MUX IS
JanbHEWIero oOpa3oBaHus U B MOBCEIHEBHOM XU3HU. B To ke Bpems  oOBjajieHue
abCTpaKTHBIMU u JIOTUYECKH CTPOTMMM KOHCTPYKIHMSMH anredpbl U MaTeMaTHUYeCKOTo
aHaJM3a pa3BUBaeT YyMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JIOKa3bIBaTh YTBEP)KJEHHUS C MOMOUIBI0 MHAYKIIMH U pacCykAaTh NEAyKTHUBHO, UCIOJIB30BaTh
0000111eHe U KOHKPETU3ALIHIO, abcTparupoBaHue u aHaJIOTHIO, ¢dbopmupyer
KpeaTUBHOE U KPUTHUECKOE MBIIIICHUE.

B xonme um3yuenuss ywyeOHOro kypca «AinreOpa M Hayajga MaTeMaTHYECKOIO aHAJIN3a»
oOyyarolmuyecs: TMOJy4aloT HOBBIM ONBIT peIIeHHs TNPHUKIAIHBIX 337ad, CaMOCTOSTEIbHOTO



IIOCTPOCHHUSI MAaTEeMaTHYECKUX MOJENeN pealbHbIX CHUTyallMd, MHTEPIpETaluH IOJyYEHHbIX
pELICHMI, 3HAKOMSATCS C IpUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHpOJE, HayKe U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEeMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

YueOHbIE Kypc oONagaeT 3HAYUTEIBHBIM BOCHHUTATENBHBIM ITOTCHLIUAIOM, KOTOPBII
peanu3yercss Kak depe3 y4yeOHBIH MaTepHual, CIOCOOCTBYIOMIMK (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaK M depe3 crneuupuky ydeOHOM  JHeATeNbHOCTH, TpeOyromen
IPOJIOJDKUTEIPHONM  KOHIIGHTPALlMM ~ BHHUMAHHS, CAMOCTOSITENBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJTY4YECHHBINA pe3ysbTaT.

B ocnoBe Meromuku oOyueHHs anreOpe W HadajlaM MAaTEeMaTHYeCKOro aHalln3a JICKUT
JeSITeIbHOCTHBIN IPUHLIUI 00y4eHusI.

B crpykType ydeOHOTO Kypca «Anredpa u Hadajla MaTeMaTHYECKOrO aHAJIM3a» BBIACIICHBI
CJIEAYIOUINE COAePKATEIbHO-METOIMYECKUE JIMHUM: «Huca U BEIYUCIECHUSD,

«DyHkMu M rpadukuy, «YpaBHEHMs U HepaBeHCTBa», «Hauama martemaTHueckoro
aHanmu3a», «MHOXeCTBa M JIOTMKa». Bce OCHOBHBIE conepKaTeIbHO-METOAMUYECKUE JIMHUU
U3YYalOTCsl Ha NMPOTSHKEHUU JBYX JIeT OOy4YeHHs Ha YPOBHE CPEJHEro oOIero odopa3oBaHMs,
€CTECTBEHHO JIOIOJHSA APYT Apyra M MOCTENEHHO HACBIIIasCh HOBBIMU TEMAaMHU U pa3jieiaMu.
JlaHHbIi y4eOHBIN KypC SIBIISETCS HHTETPATUBHBIM, [TOCKOJIBKY O0bEAUHSET B ce0e colepKaHue
HECKOJIBKMX  MAaTeMaTU4YeCKUX  JAMCLUUIUIMH, TaKUX Kak anrebpa, TPUTOHOMETpPHS,
MaTeMaTHYeCKUH aHallu3, TEOPHsI MHOXKECTB, MaTeMaTHuecKas Joruka u apyrue. [lo mepe toro,
Kak oOydvaroluecs OBJaJieBalOT Bc€ Oojee MMMPOKUM MaTeMaTHYEeCKUM almapaToM, y HHX
[0CJIEI0BATENbHO (OPMUPYETCSI U COBEPIIEHCTBYETCS YMEHHME CTPOMTH MaTeMaTHYECKYIO
MO/JIeJIb peaJIbHOM CUTYyalluu, IPUMEHATh 3HaHUs, NOJIy4YEeHHbIE IIPU U3YYEHUH y4eOHOro Kypca,
JUI peIIeHUS CaMOCTOATENBHO C(HOPMYJIMPOBAHHOW MaTeMaTHYeCKOW 3aladyd, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenpHO-MeTOAMYeCKast THHUAA «YUnciaa U BRIYHCICHUS» 3aBepIIaeT GOPMHPOBAHUE
HaBBIKOB HCIOJIB30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOpOe OBUIO HAauaTO Ha YPOBHE OCHOBHOTO
obmrero obpaszoBanusi. Ha ypoBHe cpennero obmero ooOpazoBanusi 0co00e BHUMAHUE YIEIsSETCs
(OpMHPOBAHNIO HABBIKOB PAIlMOHAIBHBIX BBIUYMCICHUH, BKIIOYAIONMX B ce0sl MCIOJIH30BAHUE
pa3nuyHBIX (GOPM 3amUCH YHUCIIA, yYMEHHWE JAeNaTh NPUKUAKY, BBIOIHATH NPHOIMKEHHbIE
BBIYHMCIICHHSI, OIEHUBATh YHMCIIOBBIE BHIPAKEHUS, padOTaTh C MaTeMaTHUYECKUMH KOHCTAaHTAMHU.
3HaKOMBbIE 00YJArOIINMCS] MHOKECTBA HATypAIIbHBIX, LIEJIBIX, PAMOHAIBHBIX U JIEHCTBUTEIBHBIX
Yrcea JOTMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCENl. B KaXIOM M3 3TUX MHOXECTB
paccMaTpUBAIOTCS] CBOMCTBEHHBbIE €My crelu(UYecKue 3aaud U ONepalyu: JIeJIeHUe Haleno,
ONEepPUPOBAHUE OCTATKAaMHM HAa MHOMKECTBE ILIEJIBIX YHCENl, 0COOble CBOMCTBA PAI[MOHAIBHBIX U
UppaMOHATIBHBIX YUCEN, apu(PMETHUECKHE ONEepalliH, a TAK)KEe U3BJICUCHHE KOPHS HaTypajIbHON
CTETIEHM Ha MHOXKECTBE KOMIUIEKCHBIX uucelsl. brmaromapst mocienoBaTelbHOMY pacIIUpPEHUI0
Kpyra MCHOJb3yEeMbIX YHCET U 3HAKOMCTBY C BO3MOXKHOCTSMHU MX NPUMEHEHHs Ul pEelIeHUs
pa3NINYHbIX 337134 (GOPMHUPYETCS MPEJCTaBIeHHE O €AMHCTBE MaTeMaTHMKH Kak HaykKu U
e€  poilM B IOCTPOCHUU MOJIENEl peabHOr0 MHUpPA, LIIMPOKO HCIIOJB3YIOTCS 0000IIEeHUE U
KOHKPETHU3aIHSL.

JIluaus «YpaBHEHUS W HEPABEHCTBA» PEAIM3YETCs Ha NMPOTSHKEHUU BCEro OOy4yeHHs Ha
ypoBHE cpeaHero ooOmiero o0Opa3oBaHuUs, IOCKOJIBKY B KaxkaoMm pasaene IIporpammbl
IPEIyCMOTPEHO peIIeHHEe COOTBETCTBYIOLIMX 3ajau. B pesyibrare oOyyaromuecs: OBIaeBalOT
Pa3IMYHBIMA ~ METOJAaMH  PEIICHHs] pallMOHAIBHBIX, HWPPAIMOHAIBHBIX, MOKa3aTeIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad,
cofepkamx mapamerpsl. [loydeHHbIE YMEHHS MIMPOKO HCIONB3YIOTCS TPU HCCICTOBAHUN
(GYHKIHH ¢ TOMOIIBIO TPOM3BOIHON, TIPU PEIICHUN MPUKIIAIHBIX 33/1a9 U 33]]a4 Ha HAXOXKICHUE
HanOOJIBIINX W HAaUMEHBIINX 3HaYeHWH QyHKIWU. JlaHHas comeprKaTelbHast JIMHUS BKIIIOYAET B



cebs Takke (OPMHUPOBAHME YMEHUU BBITIOJNHATH Pacy€Thl 1Mo ¢dopMmyrnaMm, Mpeodpa3oBaHUs
paLMOHATIBHBIX, UPPALMOHANBHBIX U TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TakKe BBIPAKEHHIA,
colepkalmx creneHd u Jorapudmel. braromapst u3yueHuro anreOpandeckoro Marepuala
IOPOMCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO  MBIIIJICHHUS
oOyuaromuxcs, GOpMHUPYIOTCS HABBIKU JEAYKTUBHBIX PacCyKICHUH, pabOThl ¢ CUMBOJIbHBIMU
dopmaMu, TpEACTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJIE PABEHCTB u
HepaBeHCTB.  AureOpa npeiaraet 3¢ dexTUBHBIC UHCTPYMEHTBI Ul pELICHUS
NPAaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HArJSIHO JEMOHCTPHPYET CBOM BO3MOXKHOCTHU
KaK s13bIKa HAYKH.

CopnepxatenpHo-MeToanyeckass JUHUS «DyHKIMH W TpaduKW» TECHO IEPerIeTaeTcs C
OPYTUMH  JIMHUASMH ~ y4eOHOTO  Kypca, TOCKOJIBKY B  KAaKOM-TO  CMbICIEe  3ajaér
MOCJICIOBATEIBHOCTh ~ M3y4YeHHsl  MaTepuasia. V3ydyeHue  CTENECHHOW, IOKa3aTeNbHOM,
JOTapUPMHUUECKON ¥ TPUTOHOMETPUIECCKUX (DYHKIIHIA, HX CBOWCTB M TPAPHUKOB, HCIIOJIL30BAHHE
GYHKIMA JUIs pelieHus 3ajad U3 JPyruxX Y4eOHBIX TNPEJAMETOB M PEAbHOW JKU3HU TECHO
CBSI3aHO KaK C MAaTEMaTHYECKUM aHAJIM30M, TaK U C PEIICHUEM ypaBHCHHH W HepaBeHCTB. [Ipu
9TOM OOJIbIIIOE BHUMAHUE YyIelseTcs (OPMUPOBAHHIO YMEHHS BBIpaXaTh (OpMyJIaMu
3aBUCUMOCTH MEXJy Pa3IHMYHBIMU BEJIMYMHAMU, UCCIICAOBATh MOJTYYCHHBIC (YHKIIMU, CTPOUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUM HAllEJeH Ha pPa3BUTHE YMCHUH U
HABBIKOB, MO3BOJISIONIMX BBIPAKATh 3aBUCUMOCTH MEXIY BEIUYMHAMH B Pa3IMYHON (opme:
AQHAJTUTHYECKOW, Tpaduveckoil W cioBecHOH. Ero wusyueHwe CrnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIIOCOOHOCTH K  OOOOIIEHHI0 W  KOHKDPETH3AllHH,
UCTIOJI30BaHUI0 aHAJIOT .

CopnepxatenpHas nuHHS «Hayama maTeMaTHUECKOTO aHAM3a» IO3BOJISIET CYIIECTBEHHO
pacmMpuTh KPyr KaKk MaTeMaTHYECKUX, TaK M MPUKIIAIHBIX 33134, JOCTYIHBIX 00ydYaromuMcs,
TaK KaK y HHUX IOSBIISETCS BO3SMOXHOCTh CTPOUTH IpadUKH CIOKHBIX (PYHKIUH, ONpEaensiTh UX
HanOOJbIIE M HAUMEHBIIINE 3HAUCHHUS, BEIYUCIIATE TUIOMAAN GUTYp U 00OBEMBI TeJ, HAXOAUTh
CKOPOCTM W YCKOpEHHs TporeccoB. [laHHas copaepkaTenbHasl JIMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHUSI MaTEMATUYECKUX MOJIENIEH peallbHbIX  CHTyalHud,  IO3BOJISIET
HaXOIUTh HAWIydYIllee pPEIICHHE B MPUKJIAIHBIX, B TOM YHCIIE COIHATbHO-I9KOHOMHYECKUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO aHalW3a CIOCOOCTBYET DPAa3BHUTHIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO W KPEaTUBHOTO MBINIICHHS, (OPMUPOBAHUIO YMEHHUN
pacro3HaBaTh MPOSIBIICHHS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE M HCKyccTBe. OOydaromumecs
Y3HAIOT O BBIJAIOIINXCS Pe3yJibTaTax, NOJYYEHHBIX B XOJ/I€ pa3BUTHS MaTeMaTHKU KaK HayKH, U
00 UX aBTOpax.

CopnepxaTenbHO-MeToANYeCKast TUHUS « MHOXKECTBA M JIOTHKA» BKIIIOYAET B €05 2IIEMEHTHI
TEOPUH MHOXKECTB M MaTeMaTHUeCKOW JIOTHKH. TeopeTHMKO-MHOKECTBEHHBIE IMPEICTABICHUS
IPOHM3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKW M IpeularaloT HauOojiee yHHMBEPCAIbHBIN
A3bIK, OOBEAMHAIONINI BCe pa3/iesbl MaTeMaTUKH U €€ MPUIIOKEHUH, OHU CBSI3BIBAIOT pa3HbIE
MaTeMaTHYeCKue AMCUMIUIMHBI U UX TPWIOKEHUS B eauHoe Iienoe. [losTomMy BakHO AaTh
BO3MOXHOCTh OOyuaromeMycs MOHUMAaTh TEOPETHKO-MHOXXECTBEHHBIH SI3bIK COBPEMEHHOU
MaTeMaTHKHU U UCIOJIb30BaTh €ro Ul BBIPAXKEHUS CBOMX MbICHEH. J[pyruM Ba)KHBIM MPU3HAKOM
MaTeMaTHKH Kak HayKH CleIyeT NpU3HAThb CBONCTBEHHYIO €W CTpOroctb OOOCHOBaHMH U
ClIeZIOBaHUE ONpPE/IeIEHHBIM MPaBUIIaM MOCTPOCHUS JI0KA3aTeNbLCTB. 3HAKOMCTBO C AJIEMEHTaMHU
MaTeMaTHYECKOW JIOTUKH CIMOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUICHUS O0YYarOIIUXCs,
MIO3BOJISIET MM CTPOUTH CBOW PACCYKICHHS Ha OCHOBE JIOTHUECKUX MPaBUII, (HOPMUPYET HABBIKU
KPUTHYECKOTO MBITIJICHHUS.

B yueOHOM Kypce «Anredpa u Havaia MaTeMaTHYECKOTO aHaJIH3a» MPUCYTCTBYIOT OCHOBEI
MaTeMaTHYECKOTO MOJICJIHPOBAHUS, KOTOpPHIE MPHU3BaHBI CIIOCOOCTBOBATH (OPMHPOBAHUIO



HABBIKOB MMOCTPOCHHS MOJICIICH PEATbHBIX CUTYAIlMi, UCCICAOBAHUS ITHX MOJECICH ¢ IOMOIIBIO
anmapara anreOpbpl U MaTeMaTH4ecKOro aHalli3a, WHTEPIPETAlMU TMOJYYCHHBIX pPe3yIbTaToB.
Takue 3amaHusi  BIUICTEHBI B Ka)IbIH U3 Pa3leiioB MPOTPaMMBI, MOCKOJIBKY BECh MaTepHal
y4e0HOr0 Kypca IIMPOKO HCIOJB3YeTCs IS PENICHUs NPHUKIATHBIX 3amad. [Ipu pemieHun
peabHBIX TPAKTHYECKHX 3a7ad OOydaroluecss pa3BHBAIOT HAONIOAATETLHOCTh, YMEHHUE
HAXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIL30BaTh aHAIOTHIO, 0000maTh U
KOHKPETH3UpOBaTh Tpobiiemy. JlesrenpHOCTh 10 (OPMHPOBAHUIO HABBIKOB PEIICHUS
MIPHUKJIATHBIX 3a7]a4 OPTraHU3yeTCs B TIPOIECCEe U3YUCHHS BCEX TEM Y4eOHOTO Kypca
«Anrebpa 1 Hayalla MaTeMAaTHYECKOTO aHAITN3ay.

Ha usydenue yueOHOTO Kypca «Anredpa v Hayajla MaTeMaTHYECKOTO aHAIIN3a» OTBOIAUTCS
272 gaca: B 10 kmacce — 136 gacoB (4 waca B Henento), B 11 kmacce — 136 ygacoB (4 4daca B
HEJIEIIO).

10 KUIACC

MHnoacecmea u 102uxa

MHOKecTBO, onepaluy HajJ MHOKECTBAaMHU U WX CBOMcTBa. [uarpammbl Ditnepa— BeHHna.
[IpruMeHeHne TeOpPETUKO-MHOKECTBEHHOTO anmapara JJisi ONUCAaHUs peajbHbIX MPOIECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMAaTHUECKOTO 00BEKTa, CIIC/ICTBUE, JOKA3aTEeIbCTRO,
PaBHOCHUJIbHBIEC YPAaBHECHMUSI.

Yucna u eviuucnenus

Axcuomatuka Ileano HarypanbHbIX uyuces. HarypanpHble uncna U onepanuy HajJ HUMHU.
Llenpie umcna. PanmonanbHble uncina. OOBIKHOBEHHBIE W JECATUYHBIC JIPOOH, MPOIEHTHI,
OeckoHeuHble nepuoauuyeckue aApoOu. IlpumeHenue npoOeil M MPOLEHTOB Ui pELICHUs
MPUKIIAIHBIX 3a7ja4 U3 Pa3IMUHbIX OTpaciiel 3HAHUHN U peaJIbHOM JKU3HH.

JleicTBuTenpHble uHcna. PalyoHanbHble M HMppalMOHANbHBIE 4ucia. ApH]MeTHdeckue
olepanyuy C JACHCTBUTEIBHBIMU YHMCIaMU. MOAyab AEUCTBUTEIBHOTO YUCIIA U €r0 CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCICHUS, IpaBWa OKpPYIJICHUS, MNPHUKUIKA M OILIEHKa pe3yJsibTara
BBIYMCIICHUM.

Crenenb ¢ nenbiM nokasareneMm. bunom Herlotona. Mcnonb3oBanue noaxoasiied Gpopmbl
3aMMcu JEHCTBUTENBHBIX YMCET JJs pELIEHUS NPaKTHUUECKHUX 3a7ad U TMPEJCTaBICHUS
JAaHHBIX.

Apudmernueckuil KOpeHb HaTypaJbHON CTEIIEHH U €ro CBOICTBA.

CremeHp ¢ palMOH&JIBHBIM  IIOKa3aTeJeM U €€  CBOICTBA,  CTEINEHb C
necTBUTeNbHBIM Moka3ateneM. Jlorapugm uucna. CpoiictBa snorapudma. Jlecatuunsle u
HaTypajbHble jorapu@mbl. CHHYC, KOCHHYC, TaHI€HC, KOTAHM€HC YMCJIOBOIO apryMeHTa.
ApKCUHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO apryMEHTa.

Ypasnenus u nepasencmea.

ToxaecTBa M TOXIECTBEHHBIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHMS.
PaBHOCHIIbHBIE YpaBHEHUSI U ypaBHEHUsA-ClIeIcTBUSA. HepaBeHCTBO, pellieHre HEpaBeHCTRA.

OcCHOBHBIE METOJIbI PELIECHUs LIETbIX U IPOOHO-pAllMOHANBHBIX YPaBHEHUI U HEPaBEHCTB,
BKJIIOYAsi YpaBHEHHs W HEpPABEHCTBA C MoJyJlieM (MoBTOpeHue). MHOrouwieHsl OT OJHOMN
NepeMEHHOM. JleneHre MHOrouj1eHa Ha MHOTOYIEH ¢ ocTaTkoM. Teopema be3zy. MHorounenst
¢ uenbiMu koddpurentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BHIPAXKEHUH, COEPIKAIINX CTEIICHU U KOPHH.

WppanumonaneHble ypaBHeHUs. OCHOBHBIE METOABI PELIEHUS UPPALIMOHATIBHBIX YPABHEHUH.

IToxazarenbHble ypaBHEHU U HepaBeHCTBA. OCHOBHBIE METOJIbI PELICHHS MOKAa3aTEJbHbBIX
YPaBHEHUI U HEPABEHCTB.



[TpeoOpa3oBanue BBIpaKEHUH, COAEPIKAIINX JIOTAPU(PMBIL.

Jlorapupmuueckue ypaBHEHUSs U HepaBeHCTBa. OCHOBHBIE METOABI  PELICHHUS
JOrapu(pMHUUECKUX YPaBHEHUN 1 HEPABEHCTB.

OcCHOBHBIE TPUTOHOMETPHYECKUE (POPMYJIBI, TPeoOpa3oBaHNE TPUTOHOMETPHYUECKUX
BBIpaXXEHU (ITOBTOpEHHE). MeToAbI pellieHNEe TPUTOHOMETPUUECKUX YPAaBHEHUN U
HEPABEHCTB.

[TocTtpoeHne MaTeMaTHYECKUX MOJEICH PEAlbHOM CUTYallMd C IOMOIIBI0 YPaBHEHUH U
HepaBeHCTB. lIpuMeHeHne ypaBHEHMI M HEPAaBEHCTB K PELICHMI0 MATEMAaTUYECKUX 3al1ad U
3ajlad U3 pa3IMuHbIX 00JacTell HayKU U peaabHOM KU3HU.

Dyukyuu u cpaguxu

Oynkuus, cnocoObl 3amaHus ¢(yHKouM. YuciaoBele ¢yHkuuu. B3aunMHO 0OpaTHBIE
¢ynkuuu. Kommosummst ¢ynkuuit. ['paduk dyHxnum. DnemenTtapHble mpeoOpa3oBaHUs
rpa¢pukoB QyHkuui. OOMacTb ONpeneNeHuss M MHOXKECTBO 3HaueHWi ¢yHkiun. Hymm
¢ynkuuu. [IpomexxyTku 3HaKomoctostHcTBa. YéTHble 1 HeuéTHble pyHKIuu. [lepnomuueckne
¢ynkuu. IIpoMexxyTku MOHOTOHHOCTH (PyHKIMH. MaKCUMyMbl M MHUHHMYMBI (DYyHKIWH.
HawnGonbuiee n HanMeHblIee 3HaUCHNST PYHKIMH Ha IPOMEXKYTKE.

[lokazatenbHas 1 JorapudmMuueckass (QyHKIMHM, HX CBOHCTBa W TpaduKy.

Hcnonp3oBanue rpagukoB PyHKIMN TS PELICHHUS ypaBHEHHH.

TpuronomeTpuyeckas OKPYKHOCTb, OIpPEICICHUE TPUTOHOMETPHUYECKHX  (PYHKIMI
YHCIIOBOTO apryMeHTa. TpuroHomerpudeckue pyHKINU, UX CBOHCTBA U TpaduKH.

QOyHKIMOHATBHBIE 3aBHCUMOCTH B PEANBHBIX IpoIeccax M SBICHUsAX. [ papuku pearbHbIX
3aBUCUMOCTEHN.

Hauana mamemamuueckozo ananusa

[TocnenoBarenbHOCTH, C€HOCOOBI  33JaHUS  [IOCIENOBATEIbHOCTEH. MOHOTOHHBIE U
OTPaHUYEHHBIE ITOCIIEN0BATEILHOCTH. VICTOpUS BO3HMKHOBEHHMS MAaTEMaTHYECKOTO AaHAIINA3a
KaK aHaJIn3a OECKOHEYHO MaJIbIX.

IIpenen nocienoBaTeabHOCTH. JIMHEHHBIN U DKCIIOHEHIMANIBHBINA pocT. Yucno €. Popmyna
CIIOXKHBIX MpOLEHTOB. lcrnonp30BaHMEe TMporpeccuu Hisl pEIHIEHHMs pPEaNbHBIX —3a4ad
IIPUKIIATHOTO XapakTepa.

[Tpenen @pyHkIMKM B TOUKe U Ha OeckoHeyHOCTU. HempepbiBHbIE (PYHKIIMM M UX CBOICTBA.
Touku paspbiBa. AcUMITOTHI rpapukoB QyHKIMH. CBolicTBa (QYHKIMI HENMpPEpPhIBHBIX  Ha
OTpE3KE. Meron VHTEpPBAJIOB JUIsl pEUICHUs HEpaBeHCTB. I[IpuMeHEHHe CBOMCTB
HENpPEepbIBHBIX (PYHKIMN AJIs peleHus 3a1au.

11 KNIACC

Yucna u éviuucnenusn

KommnekcHsle uuncna. AnreOpandeckas W TpUTOHOMeTpudeckas (opMbl  3amucu
KOMIUIEKCHOTO ~ 4yHucla. Apu(MeTHYECKHEe ONepalud ¢ KOMIUIEKCHBIMH  YHCJIAMHU.
N300pakeHre KOMIUIEKCHBIX YMCE Ha KOOPAMHATHOM riockoctu. @opmyina Myaspa.

KOpHI/I Nn-ol CTENEeHH M3 KOMILJIEKCHOIO 4YHCIa. HpI/IMCHCHI/IC KOMIIJICKCHBIX YHUCCIT I
pemiCHUA (I)I/IBI/I‘-ICCKI/IX U TCOMCTPHUYCCKUX 3aaa.

Ypaeuenuﬂ U Hepaesencmea

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ N HCPaBCHCTB. PaBHOCHIBHBIE CHCTEMBI M CUCTEMBI-
CIICACTBHA. PaBHOCHUIIBHEIC HCpaBCHCTBA.



OCHOBHBIE METO/IbI PELICHUS CUCTEM U COBOKYIHOCTEH pallMOHaIbHBIX, UPPAL[IOHAIbHBIX,
MOKa3aTeIbHBIX U JIOTapu(hMUUYECKUX YPaBHEHHH.

VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C IApAMETPAMHU.

[IpumeHeHre ypaBHEHUH, CUCTEM UM HEPABEHCTB K PEILIECHUI0 MAaTEMATUYECKUX 3ajad U
3a7a4 M3 pa3iMuYHbIX 00JacTe HAayKM M pealbHOM >KM3HM, MHTEPIpPETALUs IOJyYEHHBIX
pEe3yJIbTaTOB.

Dynkyuu u cpaguxu

['paduk xomnozunuu ¢yHkuui. ['eomerpuueckue oOpas3bl ypaBHEHHI W HEpaBEHCTB Ha
KOOPJMHATHOM IJIOCKOCTH.

['padmyeckue MeTObI pellieHusl ypaBHEHUN U HepaBeHCTB. [ paduyueckue MeTO bl pelieHus
3aJa4 ¢ mapaMeTpami.

Hcnonb3oBanue rpagukoB (GyHKIUA JUIsI MCCIEIOBAaHUS MPOIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYTHX Y4EOHBIX MPEIMETOB U pPeallbHON KHU3HH.

Hauana mamemamuueckozo ananusa

[TepBast u BTOpas npousBoHbie pyHKIMU. OnpenereHne, reOMeTPUIeCKU 1 (pU3mIecKuid
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduKy (yHKINH.

[Tpon3BoHBIC AIeMEHTAPHBIX QYHKIUH. [Ipon3BOgHAST CyMMBI, IPOU3BEACHUS, YACTHOTO U
KOMITO3UIIH (PYHKITHIA

[TpuMeHeHHe TPOU3BOIHON K MCCIIENOBAHUIO (YHKIMHA HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxosxneHne HauOobIIero 1 HAMMEHbIIEro 3HaYeHN I HeNTPephIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpuMeHeHrEe NPOU3BOMHOM Il HAXOXKIEHUS HAWIYyYIIEro pEIIeHUs B IPUKIAJHBIX
3ajjayax, JUIsl ONpENeleHUs CKOPOCTH W YCKOpPEHMs Ipolecca, 3aJaHHOro (Gopmyioil wim
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBO0Opa3HbIX. [lepBooOpaszHbIie 3IeMEHTAPHBIX
¢byuxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

WNurerpan. ['eomerpuyecknii cMbIC MHTErpayia. BrlunciaeHue omnpenenéHHOro MHTerpaia
no popmyne Horotona—JleitOHua.

[IpumeHeHne WuHTerpana Aias HAaXOXKAEHHUS IUIomaneil miaockux ¢uryp U o0bEMOB
F€OMETPUYECKUX TEIL.

[Tpumeps! pemeHnit uddepeHanbHbIX YpaBHeHUH. MaremaTuyeckoe MOJEIMpPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.

NPEIMETHBIE PE3YJIBTATHI

K xonmy obOydenus B 10 kiacce oOydwarommiics MOIYYUT CIEAYIOIIME IPEIMETHBIE
pe3yNbTaThI 10 OTACIBHBIM TeMaM ¢eepaibHOi padoueit mporpaMmbl yueOHOTO Kypca

«Anrebpa 1 Havajga MaTEMaTHIECKOTO aHATN3ay:

Yuciaa 1 BLIYUCTIECHUS:

CBOOOJIHO OTEpUPOBATh MOHATHSIMU: PAIMOHAIBHOE YHCIIO, OCCKOHEYHAs MEePUOANIECKast
Jpo0b, TIPOIIEHTHI, HPPAITMOHATHHOE YUCIIO, MHOXKECTBA PAllMOHATIBHBIX U JCHCTBUTEIBHBIX
YHUCeN, MOYJIb IEHCTBUTEIILHOTO YUCIIA,;

MPUMEHATH IPOOH M MPOIEHTHI JIS PeIIeHUs MPUKIAAHBIX 3a7a4 U3 Pa3IMUHbIX OTpacien
3HAHWM U peasbHOM )KU3HU;

NPUMEHSTh TPUONKEHHBIC BBIYUCICHUS, TpPaBHJIA OKPYIVICHUS, MPUKUIKY U OICHKY
pe3yibTaTa BbIUUCIECHUN;

CBOOOZHO ONEpUPOBATH TMOHSATHEM: CTENEeHb C I1elbIM MOKa3aTeleM, HCIOJIb30BaTh



HOIXOAALIYI0 (OpPMY 3allUCU JEHCTBUTENIBHBIX YHMCEN AJS PELICHMs MPAaKTUYEeCKHUX 3ajad U
IIPEJICTaBICHUS JaHHBIX;
CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYypaIbHOI CTEICHH;
CBOOOJTHO ONEpPUPOBATH IMOHITHEM: CTENEHb C PAIMOHAIBHBIM IOKa3aTeleM; CBOOOIHO
OTIEpPUPOBATH MOHATHAMMU: JIOTapH(PM YHCIIa, JECATUYHbIC U HATypalbHbIC

JorapudMmel;

CBOOOJTHO ONEPUPOBATh TOHATHSIMH: CHUHYC, KOCHHYC, TaHI'eHC, KOTAaHT'€HC
YHCIIOBOTO apTyMEHTA;

OIIEPHPOBATH MOHATUSIMU: aPKCUHYC,  apPKKOCHHYC U apKTaHTEeHC

YKCJIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJIHO OIIEPUPOBATH MOHATUAMU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHbBIE
YPaBHEHHUS U yPAaBHEHUS-CIICICTBUS, PABHOCWIIBHBIC HEPABEHCTBA,

OPUMEHATh pa3IM4YHbIE METOJbl PEUICHHS pPAlMOHATIBHBIX U JAPOOHO-pPALMOHATIBHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEIIEHUS HEPABEHCTB;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHAMMU JUIs peoOpa30oBaHUsl BhIPaXKEHUI;

BBIIOJHATh  IIPEOOpa3OBaHUsl  YMCIOBBIX  BBIPAKEHUH,  COAEPXKALIUX  CTENEHU C
PalMOHATILHBIM [TOKA3aTENEM;

HCII0JIb30BaTh CBOMCTBA Jorapu(pmMoB /i peoOpa3oBaHUsl JOrapuPMUUECKUX BbIPAKECHUI;

CBOOOJHO OINEPUPOBATh MOHATHAMH: IOKa3aTeiabHbIE M JorapupMuueckue ypaBHEHHS U
HEPAaBEHCTBA, HAXOJUTh HUX PpEUIEHHs C TIOMOILBIO PABHOCWIIBHBIX IE€PEXOJ0B WIIU
OCYLIECTBJISAS IPOBEPKY KOPHEN;

OPUMEHATh  OCHOBHBIE  TPUTOHOMETpHUYECKHe  (GopMynbl A IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJTHO OIEPUPOBATH IOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE M HEPaBEHCTBO,
OPUMEHATh He00X0AUMBIe (OPMYJIbl AJIS PEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKUX
YpPaBHEHUI U HEPABEHCTB;

MOJIEJIMPOBaTh pPEAJbHBIE CUTyallUM Ha S3bIKE€ airedpbl, COCTaBJIATh BbIPAXKECHMUS,
YpaBHEHHUS, HEPABEHCTBA II0 YCIOBHUIO 3a/Jayd, HCCIEN0BaTb IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: (QYHKLHUS, CIIOCOOBI 3aJaHusl (YHKIMHU, B3aUMHO
oOpatHble (YHKIMH, KOMIO3UIMS (QyHKIUH, rpaduk (QyHKIMH, BBIIOJHATH 3JIE€MEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOZHO ONEpPUPOBATH MOHATHSAMH: OOJACTh OMNPENENIEHUS WU MHOXKECTBO 3HAYEHMH
GbyHKIUH, HYIH QYHKLIUH, TPOMEKYTKH 3HAKOIOCTOSTHCTBA,;

CBOOOZHO ONEpUpOBaTh MOHATUSIMU: UETHBIE u HEYETHbIE byHKIIH,
nepuoAnYecKue PyHKINU, TPOMEXYTKH MOHOTOHHOCTH (PYHKIIMHM, MAKCUMYMbl 1 MUHUMYMBbI
byHKIMKM, HaWOOJbIIEe M HAaWMEHbIlee 3HAYeHHE (YHKIMH Ha TPOMEXKYTKE;, CBOOOIHO
OTIepUPOBATH MOHATHAMMU: CTETIEHHAas! (PYHKIUS ¢ HATYPAIbHBIM U IEJTbIM

nokasaresem, TpaQuK CTeeHHON (YHKIMHU C HaTypaJbHbIM U LIEJIBIM ITOKa3aTeseM, rpaduk
KOPHS N-0i CTETeHH KaK (YHKLIUU OOpaTHOM CTENEHU C HaTypaJIbHbIM MTOKa3aTeIeM;

ONEepUpOBATh TOHATHAMU: JIMHEWHas, KBaJpaTU4Has U JApOOHO-IHMHEHHas (yHKIHMH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOZHO ONEepUpoBaTh MOHIATUSIMM: IOKa3aTelbHas u norapudmuyueckas
GyHKIMM, UX CBOMCTBA M rpadUKH, UCMIOIb30BaTh MX IpaUKU Ui pEHICHHUS YpaBHEHHI;
CBOOOJHO ONIEPUPOBATH MOHATUSIMHU: TPUTOHOMETPUYECKAs OKPY’KHOCTb,

orpeziesieHue TPUTOHOMETPUUECKUX (DYHKIMI YHCIOBOrO apryMEHTa;
UCIIONIb30BaTh rpadpuku (yHKIUN IS HMCCIEI0BaHUS IMPOLIECCOB M 3aBHUCUMOCTEH mpu
pelIeHnN 3aa4 U3 JPYruX y4eOHBIX MPEIMETOB U peasibHOM JKHU3HM, BhIpaxkaTh (popMysiaMu



3aBUCUMOCTH MEXJly BEJIUUYNHAMU;

Hauana MaTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIEPHUPOBATH MOHATHAMU: apupMeTHyeckas W TeOoMeTpUYecKas Iporpeccus,
0EeCKOHEUHO YOBIBAIOIIAss T€OMETpUYECKas MPOTPECcCHsi, JIMHEHHBI M AKCIIOHEHIUATbHBINA
pocT, QopMyna CIOXKHBIX IPOLEHTOB, WMETh IPECTAaBICHUE O KOHCTAHTE;

UCIIO0JIb30BaTh MPOTPECCHM Ul PELIEHUs PeabHBIX 3a/1a4 IPUKIJIAJHOIO XapaKTepa;

CBOOOJHO  OINEpUPOBaTH  IMOHATUSAMHU:  IOCIENOBATEIbHOCTb,  CIIOCOOBI  3a/aHUs
II0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE W OTpPaHWYEHHBbIE I10CIIEAOBATEIbHOCTH, IIOHUMATh
OCHOBBI 3apOXKJICHHUSI MATEMAaTUUECKOr0 aHAJIN3a KaK aHaJIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO ONEpUPOBaTh IMOHATUAMHU: HIpPEAes IOCIENOBAaTEIbHOCTH, Mpeaena (YHKUHUU B
TOUKE, Npesen (PyHKIMHU Ha OECKOHEYHOCTH;

CBOOOJTHO OIEPHPOBATH TMOHATHAMU: HEMpPEpbIBHBbIE (YHKLIMH, TOYKH pas3pbiBa Tpaduxa
¢yHKIMH, acCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (YHKIMS, HENpephlBHAs Ha OTpe3Ke, NPHUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (YHKLIWH ISl pEILICHHs 3a/1a4.

MHoskecTBa U JIOTHKA:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: MHOXKECTBO, OMNEpPAllMM HAJ MHOXECTBAMHU;
UCTIOJIB30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar il ONUCAaHHUS PEaJbHBIX IMPOIECCOB H
SBJICHUH, IIPU pEIICHUM 33]a4 U3 APYTUX YUEOHBIX PEIMETOB;

CBOOOJHO OINEpPHPOBATh MOHATUSAMH: ONpEIENICHHE, TeopeMa, ypaBHEHHUE- CJEICTBHE,
CBOWCTBO MAaTeMaTH4YeCKOro OOBEeKTa, JI0Ka3aTeIbCTBO, DPABHOCHUJIbHBIE YpaBHEHUS U
HEPaBEHCTBA.

K xonumy oOywenus B 11 kiacce oOydwarommiics NOIYYUT CIEAYIOIIUE IPEIMETHBIE
Pe3yIBTATHI 110 OTACIBHBIM TeMaM (eaeparbHON padodeil mporpaMMbl y4eOHOTO Kypca

«AnreOpa 1 HauaJla MAaTEMAaTHYECKOTO aHAIN3ay:

Yuciia ¥ BHIYMCIICHUS:

CBOOOJHO OINEpPUpPOBaTh MOHATHSAMHU: HaTypalbHOE M LEJI0€ YHCIO0, MHOXECTBA
HATYpPaJIbHBIX U LEJNBIX YMCEN, UCIOJb30BaTh MPHU3HAKU AeNuMOCcTH Lenbix uucen, HOJ u
HOK HaTypanbHbIX 4nCel Ul pEIIEHUs 3aa4, IPUMEHATh aNroput™ EBkinmnaa;

CBOOOJTHO ONIEpUpPOBATh MOHATHEM OCTATKa MO0 MOAYJIIO, 3alMChIBaTh HAaTypaJbHbIE YKCia B
pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS,

CBOOOJTHO ONEpUPOBaTh MOHATUAMHU: KOMIUIEKCHOE YHMCIO U MHOKECTBO KOMIUIEKCHBIX
qucell, IPeACTaBISATh KOMIUIEKCHBIE YnCIIa B alre0pandeckoi 1 TPUrOHOMETpUYECKO popme,
BBITNOJIHATH apu(METHUECKHE ONEPALUK ¢ HUMH U N300pa)xkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHus: U HepaBeHCTBA:

CBOOOJHO ONEpUpPOBaTh MOHATHUSIMU: CUCTEMA M COBOKYIHOCTb YPaBHEHHI U HEPaBEHCTB,
PaBHOCHJIbHBIE CHCTEMbl M  CHCTEMbI-CIEACTBHUS, HaXOAUTh pPEIICHHUS CHUCTEMBl H
COBOKYITHOCTEH pallMOHATIBHBIX, HUPPALMOHAIBHBIX, IMOKA3aTElIbHBIX M JIOTapU(PMUUYECKHX
YPaBHEHUH U HEPABEHCTB;

pelmiath  palUoOHANbHBIE, HWppalMOHAIbHbIE, TIOKa3aTelbHble, Jorapu(MUUECKUE U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COACpIKAILE MOy U TapaMETPhI;

OPUMEHSATH rpaduyeckre MEeTO/IbI JUIs PelleHHs] YPaBHEHUI 1 HEPABEHCTB, a TaKKe 3ajau ¢
napaMeTpamy;

MOJIEJIMPOBaTh pEaJbHBIE CUTyallMM Ha S3bIKEe airedpbl, COCTaBJIATh BbIPAXKEHMUS,
YpaBHEHHUS, HEPAaBEHCTBA U MX CHCTEMbI IO YCIIOBUIO 3aJjaud, MCCIEN0BaTh NMOCTPOCHHbBIE
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa aareOpbl, HHTEpIPETUPOBATD MOJIyYEHHBIN pe3ybTaT.

DyHKIUHN U TPaQUKH:
CTPOUTHh I'paUKH KOMIIO3ULIUU (PYHKIMHA C MOMOULIBIO JIEMEHTAPHOTO HCCIIEIOBaHUS U



CBOMCTB KOMITO3HUITUU ABYX (DYHKITHI;
CTPOUTH TeOMeTpHUecKre 00pa3bl ypaBHEHUN 1 HEPABEHCTB Ha KOOPIMHATHOM MJIOCKOCTH;
CBOOOJTHO ONEPUPOBATH MOHATHAMU: TPAPHUKH TPUTOHOMETPUUYECKUX (DYHKIIMNA; TPUMEHSATh
(GYHKIMU 17151 MOJICTTMPOBAHUS M UCCIICAOBAHUS PEabHBIX MTPOIIECCOB.
Hauana MmaTeMaTH4eCKOro aHAJIM3a:
CBOOOJHO ONEpPHPOBATH MOHATHUSIMHU:
KacaTenbHas K rpaduky QpyHKIUH,
BBIYHUCIIATH IPOU3BOIHBIE CYMMBI, IPOM3BEACHUS, YACTHOI'O U KOMIIO3UIMH JIBYX (DYyHKIIMH,
3HATh IPOU3BOHBIE TEMEHTAPHBIX (DYHKIIHIA;
UCIIOJIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM U1 pelIeHus 3ajay;
UCMOJIb30BaTh IPOM3BOJHYIO JUI HCCIIEAOBaHUS (QYHKIMM Ha MOHOTOHHOCTb U

nepBass W BTOpas IPOW3BOAHbBIC (DYHKIUH,

JKCTPEMYMBI;

HAaXOAWTh HauOoyblllee U  HAaUMEHbIIee 3HAuYeHUA (YHKIUU  HEMpephIBHOW Ha
OTpE3KE;

HCII0JIb30BaTh MIPOU3BOIHYIO TUTSt HAXO0XJICHUS HAWJTY4IIero pelieHus B

MIPHUKJIATHBIX, B TOM YHCJIE COIMATBLHO-YKOHOMHUECKUX, 3a7adax, IS OMpPeAeIICHUsI CKOPOCTH
U YCKOPEHHS MpoIiecca, 3aJaHHOTr0 (hOpMYJION M TpaduKoM;

CBOOOJHO OTIEPUPOBATH MOHATUSMU: MIEPBOOOPA3HAS, ONPEACIEHHBIN MHTETPasl, HAXOIUTh
nepBOOOpa3HbIC AJIEMEHTAPHBIX (YHKIMA M BBIUUCISTH MHTErpal mo ¢opmyne HproToHa—
Jlelibuuma;

HAXOJIUTh IUIOUIAIU TNIOCKUX QUTYP B 00BEMBI TEJ C TIOMOIIBIO UHTETPaJIa;

UMETh MPEJCTABICHHE O MAaTeMaTHYEeCKOM MOJICIMPOBAHUU HA MPUMEPE COCTABJICHUS
muddepeHIMaTbHBIX YPaBHEHHI,

pemarb MPUKIATHBIE 33Ja4l, B TOM YHUCIIC COLUAIBHO-YKOHOMUYECKOTO M (PH3HUUECKOTO
XapakTepa, CPeICTBAMH MAaTeMAaTHYECKOTO aHAIH3A.

TEMATHUYECKOE IINTAHUPOBAHMUE 10 kaacc

HasBanne paznena Komungectso KoMnoneHT nmporpaMmbl BOCIIUTaHUS
(Temsr) 4acoB
CdopMHPOBAaHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOM OBHIO
MaremaTtudeckas 10 s p Y P
pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKH,
JIOTUKA U TEOPUs .
IMOHUMaHHE MaTeMaTUYEeCKOW HaAyKH Kak
MHOeCTB. Anrebpa.
chepbl 4eTOBEUECKOM eI TeIbHOCTH, 3TalloB
€€ pa3sBUTHUSA U 3HAYUMOCTH ISl Pa3BUTHSA
lenble yncia 12 UMBUJIU3ALINH, OBJIAJEHHUE S3bIKOM
MaTE€MaTHUKU U MaTeMaTH4YECKON KyJIbTypOu
KaK CpeJCTBOM MO3HAHUS MUpPa, TOTOBHOCTh
MHuosxecTBO 18 OCYUIECTBIISITh MPOSKTHYIO U
palliOHAJIBHBIX 1 HCCJIEA0BATENbCKYIO AESITEIILHOCTh
ACUCTBUTCIIBHBIX WHJIUBUAYAJBHO U B TPYIIIIE.
yuces. CpaBHEHUE
MHOKECTB II0 I'oToBHOCTH K TpyZy, OCO3HAaHUE LIEHHOCTHU
MOIIHOCTH. |'paHuIb TPYIOIIO0USI, UHTEPEC K Pa3INYHBIM chepam
YHCIOBLIX MHOKECTE. Npo¢deCCHOHATIBHON 1€ATEIbHOCTH,




OYyHKINH U TpadUKH.
Crenennast QyHKIUS C
L[EJIBIM TTOKa3aTelIeM.

Apudmernyueckuit
KOpEHb

N-O¥ CTEIICHH.
HppanuonansHbie
YpaBHEHHUS.

16

Tpuronomerpus

24

ITokazaTenpHas
GyHKIMS.
ITokazaTenpHBIC
yYpaBHEHUS U
HEpaBEHCTBA

14

Jlorapudmuueckas
byHKIHS.
Jlorapudmuueckue
YpaBHECHUS U
HEPABCHCTBA

18

[TocnenoBarenbHOCTH U
UX Mpeebl

10

[Tpenen pynkuuu u
HENPEPBIBHOCTD.

IToBTOpEHME,
o0oO1Ienue,
crucTemMaTu3alus 3HaHU1

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

136

CBSI3aHHBIM C MaTEMAaTHUKOU U €€

MPUIIOKCHUSIMHA, YMEHHE COBEPIIATh
OCO3HaHHBINA BBIOOP OyayIien nmpodeccuu u
peanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IJIaHBI, TOTOBHOCTD U CIIOCOOHOCTH

K MaTeéMaTHu4€CKOMY 06p330BaHI/IIO n
CaMOO6paSOBaHI/II-O Ha IMMPOTAKCHUHN Bcel
JKHN3HHU, TOTOBHOCTb K aKTUBHOMY Y4YaCTHUIO B
PCIICHHUH ITPAKTUYCCKUX 3a1a4
MaTeMaTH4YeCKOM HaIpaBJICHHOCTH.

DCTETUYECKOE OTHOLIECHUE K MUPY, BKJIHOYas
3CTETUKY MaTEMATUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4,
peLIEHUH, pacCyKACHUN.

CdopMUpOBaHHOCTh YMEHHUS IPUMEHSATH
MaTeMaTU4YECKHEe 3HAaHUS B MHTEpecax
3JI0pPOBOTO M O€30I1acHOr0 00pa3a KU3HU,
OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY
3J0POBBIO.




TEMATHUYECKOE IINTAHUPOBAHUE 11 knacc

HazBanue paznena (Tembr) Komnuects KomrioneHT nporpaMMbl BOCTIUTaHUS
0 4acoB
4 CdopMupoBaHHOCTH MUPOBO33PEHUS,
[ToBTOpenue nzyuennoro B 10 COOTBETCTBYIOLLIETO COBPEMEHHOMY
Kjacce YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHON

IIPaKTUKHU, IOHUMAaHHUC MaTeMaTHYECCKON
HayKH KakK cepbl 4eJIOBEYECKOM

IIpousBoaHas u ee €
30 JEATENLHOCTH, DTATIOB €€ Pa3BUTHA

NIPUMEHEHMUS.

3HAYMMOCTH JUISl Pa3BUTHS LIUBUIIN3ALIAH,
24 OBJIAJICHUE SA3BIKOM MaTEMAaTUKU U

Ilepsoobpastas 1 MaTeMaTU4YECKON KyIbTYpOU KAk

HCOTpPCACTCHHBIN HHTCTATT CpEJICTBOM ITO3HAHUSI MUPA, TOTOBHOCTh
OCYIIECTBIISITh IPOEKTHYIO U

OnpeneneHHbIi HHTETPAT U HCCIIE0BATEIBCKYIO AEATEIBHOCTD

€ro MpUJIOKECHHUS 12 WHAVMBUIYAJIBHO U B TPYIIIIE.

I'oToBHOCTB K TpyAy, OCO3HAaHUE LIECHHOCTH
KomrurexcHble dncia 16 TPYAOJIIOOHSI, THTEPEC K Pa3InNUHbIM
cepam ipodeccrnonanbHOU

ACATCIABbHOCTHU, CBA3aHHBIM C MaTeMaTHKOM
uee HNPUIIOKCHUSIMHA, YMCHUC COBCPIIATH

MHoro4ieHsl
10 OCO3HaHHBIN BBIOOp Oyayiiel npodeccun

U peain30BbIBaTh COOCTBEHHbIE
YKU3HEHHBIE TIJIaHbl, TOTOBHOCTH U

10 CIOCOOHOCTh K MaTeMaTHYECKOMY
00pa3oBaHHIO U caMOOOpa30BaHUIO Ha
NPOTSKEHNUH BCEH )KM3HU, TOTOBHOCTH K
AKTUBHOMY yYaCTHIO B pELLIEHUHU

CucremMbl pallHOHAIBHBIX,
HUppaMOHATBHBIX
MMOKa3aTeTbHBIX

U Torapu(MUIECKUX
YpaBHEHHUI Y HEPABEHCTB

OPAKTUYCCKUX 3aaa4d MaTeMaTH4IeCKOM

HamnpaBJIE€HHOCTH.
3agauM ¢ mapameTpamMu 16

DCTETNYECKOE OTHOLIEHUE K MUDY,




IToBTOpenue, o0o0mIeHNE,

BKJIFOYAs] 3CTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aj1ad,

CHCTEeMaTHU3alMsl 3HaHUI 14 peLIECHU, pacCyKIACHUN.
OBIIEE KOJIMYECTBO 136 ChopMHPOBAaHHOCTh YMEHUS IPUMEHSTh
YACOB IIO ITPOI'PAMME

MAaTCMAaTUYICCKUC 3HAHUA B UHTCPECAX

3J0pOBOIo U 0€e30I1acHOro o6pa3a JKHN3HU,
OTBCTCTBECHHOC OTHOLICHHEC K CBOECMY
310POBbIO.

YUYEBHBIN KYPC «'EOMETPHS»

I'eomeTpust siBIs€Tcsl OJHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CpEIHEro oOIIero
00pa3oBaHUs, TaK Kak 00€CIeunBaET BO3MOKHOCTh M3yUYEHHS JUCHHUILIMH €CTECTBEHHO-
HAay4YHOH HAaIpaBJIEHHOCTH U IPEIMETOB I'yYMaHUTApHOTO LMKJA. [IoCKONbKY jIornyeckoe
MBIIUICHHE, (OPMHUPYEMOE TMpU H3YYCHUH OOYYAIOMIMMHCS TOHATHHHBIX OCHOB
reoOMEeTpUH, NPH JI0KA3aTeJIbCTBE TEOPEM M IMOCTPOCHUU LIETIOYKH JIOTMYECKUX
YTBEPKICHUN MpU PEIIeHUH T'€OMETPUUECKUX 3aJlay, YMEHUE BbIIBUraTh U OIPOBEpPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIIOIB3YIOTCS MPU PELICHUH 3a]1ad €CTECTBEHHO-HAY4YHOIO
[IMKJIa, B YaCTHOCTH (PU3MYECKUX 3a/1a4.

Llens ocBOECHMS MporpamMmbl yueOHOro Kypca «I'eomeTpus» Ha yriayOJI€HHOM ypOBHE —
pa3BUTHE HHANBUYAITBHBIX CIIOCOOHOCTEH 00yYaromuXcs P U3yYCHUH T€OMETPHUH, KaK
COCTAaBISIIOIICH TpeaMeTHON obmactm «Marematuka U WHQOpMaTHKa»  dYepe3
obecrieyeHUE BO3MOXKHOCTH NPUOOpPETEHMs] U  HUCIOJIb30BaHUsA Oojiee TIIyOOKHX
reOMEeTPUYECKUX 3HAHUN M NEeUCTBUH, CeUU(PUUYHBIX T€OMETPUM, U HEOOXOIUMBIX IS
YCHEUIHOTO IpO(eCcCHOHAIbHOIO 00pa30BaHUs, CBSI3aHHOIO C  HCIIOJIb30BaHUEM
MaTEMaTHKH.

[IpuoputeTHBIMU  3ajayamMu  Kypca TIE€OMETpUM Ha  yIIyOJEHHOM  ypOBHE,
pacIIMPSIONIMMH U yCUJIMBAIOIIMMU Kypc 0a30BOT0 ypOBHS, SIBJISIFOTCS:

pacliMpeHrue MpPEeACTaBIEHUs O TE€OMETPUM KaK YacTh MHUPOBOM KyJIbTYypbl U
(hopMHUpOBaHHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPUHU C OKPY KAIOIIUM MHPOM;

dbopMupoBaHUE NPEACTAaBICHUS O IMPOCTPAHCTBEHHBIX (PUIypax Kak O BaKHEHIIUX
MaTEMaTHYECKUX MOJENAX, ITO3BOJSIONIMX OIKUCBHIBATH M H3y4daTb pa3HbIE SIBICHUS
OKPY’KalolIero MHpa, 3HAHHWE IIOHATUHHOrO amnmapara o paszeny «CrepeoMeTrpusi»
y4eOHOTO Kypca r€eOMETPHH;

(¢bopMHUpOBaHHE YMEHMS BIaJAETh OCHOBHBIMU IOHSTHUSIMH O HPOCTPAaHCTBEHHBIX
¢urypax 1 HuX OCHOBHBIMM CBOMCTBaMHU, 3HaHHE TeopeM, GOpMyJd U YMEHHE UX
IIPUMEHATh, YMEHMS J0Ka3blBaTh TEOPEMbl M HAaXOAUTh HECTAHJApPTHBIE CIIOCOOBI
pelIeHus 3a1ay;

dbopMupoBaHUE yMEHHUs paclo3HaBaTh Ha 4YepTeKaxX, MOJENSIX U B PEATbHOM MHPE
MHOTOI'PaHHMKHU M Tejla BPalllEeHUsl, KOHCTPYUPOBAaTh FT€OMETPUUECKHE MOJIEIIH;

¢bopMupoBaHWE  TOHMUMAHUS  BO3MOXKHOCTM  AKCHOMAaTHYECKOI'O0  IMOCTPOEHMS
MaTeMaTH4YeCKUX Teopui, ¢GOpMUpOBaHHWE TMOHUMAHUS POJIM  AKCMOMATHUKH MPH
MPOBEICHUN PACCYXKICHUM;

¢bopMUpOBaHUE yYMEHHMS BJIaJe€Th METOJAMH J0KAa3aTelIbCTB U AJITOPUTMOB PELICHUS,
YMEHHUSI MX IPUMEHATb, MPOBOIAWUTH JOKA3aTENIbHbIE PACCYKICHHUS B XOJE pPELICHUS
CTEpEOMETPUYECKHUX 3a/1a4 U 3aJ1a4 C MPAKTUUYECKUM COAEPKAHUEM,

(dbopMupoBaHUE MPEACTABICHUS O HEOOXOAMMOCTH JOKAa3aTeNbCTB MPU OOOCHOBAHUHU
MaTEMaTH4YECKUX YTBEPXKAECHUM M POJM AKCHOMATUKU B MPOBEACHHUHM JIENYKTUBHBIX
pacCyXICHUH;

pa3BUTHE U COBEPIICHCTBOBAHHME MHTEIUIEKTYAJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH
oOyuyarommxcsi,  MO3HAaBaTeJIbHOM  AKTMBHOCTH,  HCCIENOBAaTEIbCKUX  yYMEHUH,



KPUTUYHOCTH MBIIUICHUS, UHTEPECa K U3yUEHHUIO T€OMETPUH;

dbopmupoBaHre (PYHKIHOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM T€OMETPHUHU: YMEHHS
pacrio3HaBaTh MPOSIBJICHUS T€OMETPHUYECKUX MOHSATHUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peanbHBIX >KM3HEHHBIX CHUTYAlUSX W MPU U3YYCHUH  JAPYrUX  y4eOHBIX MPEIMETOB,
MIPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJIIIMPOBAHUS PEeabHBIX CUTYyallHil,
HCCIIeIOBAaHUS TOCTPOEHHBIX MOJIEJIel, HHTEPIIPETaIlUHU MMOTyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH  COAEpKATEIbHBIMU  JIMHUSAMH  ydyeOHoro kypca «['eomerpusi» B
10-11 «xnaccax sBisitoTcs: «lIpsiMble W TJIOCKOCTHM B MPOCTPAHCTBEY,

«MHororpanHukny, «Tena BpaieHus», «BeKTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY,

«/IBM>KEHUSI B TPOCTPAHCTBEY.

CoopmynupoBannoe B ®I'OC COO TpeboBaHUE «yMETh ONEPUPOBATH MOHATHIMUNY,
pPEJIEeBaHTHBIX TEOMETPHH Ha YriyoinéHHoMm ypoBHe oOyudenuss B 10—11 knaccax,
OTHOCHUTCSI KO BCEM COJIEp)KaTelbHBIM JHHUAM Yy4YeOHOro Kypca, a ¢opMupoBaHUE
JIOTUYECKUX YMEHMI pacIpelelseTCsl HE TOJIBKO 0 COJEpPIKATEIbHBIM JIMHUSAM, HO U 110
rogam oOyuenusi. Coaepkanue o0oOpa30oBaHHUS, COOTBETCTBYIOIIEE MPEAMETHBIM
pesynbTaTtam ocBoeHusi DenepanbHOi paboyel MporpaMMbl, pacrpeieI€HHBIM 10 To/1aM
00ydeHus, CTPYKTYpHUPOBAaHO TakKuM 0Opa3oM, UYTOObBI KO BCEM OCHOBHBIM,
MPUHIMIIHAIBHBIM BOIIpOCaM oOyuaroliyecs: o0Opamiaiuch HEOJJHOKPATHO. DTO MO3BOJISET
OpraHu30BaTh OBJIAJEHHE T€OMETPUUYECKUMU MOHITUSIMU U HaBbIKAMU IOCJIEI0BATEIILHO
U TOCTYINATEJIbHO, C COOJIOJEHUMEM IMpPUHIMIIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHMUS
BKJIIOYATh B OOIIIYIO CUCTEMY T€OMETPHUUECKUX MPEICTaBICHUN 00yJarommnXcsi, pacIupsist
U yriyOnssi e€, 06pa3ys IpOUYHbIE MHOKECTBEHHBIEC CBS3U.

[Tepexon kK U3y4EeHHIO T€OMETPUH HA YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3maTth ycioBus nna auddepeHuuanuu 0O0ydeHHUs, MOCTPOSCHHUS WHAMBUIYaTbHBIX
00pa3oBaTeIbHBIX MPOTpaMM, OOECIEYUTh YIIyONEHHOE H3YyUYCHHE TIEeOMETPHUHU KaK
cocrapisitoniel yueoHoro npeamera «MareMarukay;

MTOATOTOBUTH OOYYAIOITUXCS K IPOJOIDKEHHUIO U3yUYCHHSI MAaTEMAaTHKH C Y4ETOM BBIOOpa
Oyaymen  mpodeccun,  obecrneynBas  MPEEMCTBEHHOCTh  MEXAYy  OOMHMM U
npodecCuoHATBHBIM 00pa30BaHUEM.

Ha n3yudenue yue6Horo Kypca «I'eoMeTpus» Ha yriryOJI€HHOM ypOBHE OTBOJIUTCS

204 gaca: B 10 ximacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102 gaca (3 gaca B
HEJEIIIO).

COJAEPKAHUE OBYUYEHUA

10 KJIACC

IIpsiMbIe M IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSA cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IIPOCTPAHCTBO.
[TonaTHEe 00 aKCHOMAaTHYECKOM MOCTPOECHHUHM CTEPEOMETPHUU: aKCHOMBI CTEPEOMETpPUU U
CIIEJICTBUSA U3 HUX.

B3anmHoe pacnonoxeHue npsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECs, MapaslieIbHbIe
U cKpenuBatomuecs npsimele. [Ipu3Haku ckpemuBaromuxcs npsmeix. [lapamiensHocTb
NpSAMBIX U IUIOCKOCTEM B MPOCTPAHCTBE: MapajulelibHbIe IpPsSMbIE B MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSIMBIX, MapajuIeIbHOCTh MPSIMOM M INIOCKOCTH. [lapaiuiensHOoe 1
LIEHTpaJbHOE  MPOEKTUpOBaHWE, u300paxkeHue  ¢uryp. OCHOBHBIE  CBOWCTBa
MapajuieIbHOr0 MpPOeKTUpoBaHus. M3o0paxkeHnue Quryp B mNapauiebHOW MPOEKIUU.
Vsl c COHAIIPABJIECHHBIMU CTOpPOHaMH, yrou MEXKIY NpsAMBIMU B
npoctpaHcTBe. I[lapannenbHOCTh IJIOCKOCTEW: MNapajuiedbHbIE IUIOCKOCTH, CBOMCTBa
napajjieNbHbIX TIocKocTed. Ilpocreifme mpocTpaHCTBEHHBIE (UIyphl Ha MIIOCKOCTH:



TETPadAp, NAPAJLICIICIIUIIE, IOCTPOCHUE CEYECHUM.

IlepneHAUKYIAPHOCT NPSAMOM M IUIOCKOCTU:  IIEPHEHAUKYJISIDHBIE — IIpsAMBIEC B
IIPOCTPAHCTBE, IIPSMBIC IAPAJUICIBHBIE U IEPHEHIUKYISPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIECHAUKYIJISIPHOCTH NPSMOM M IUIOCKOCTH, T€OpeMa O MNPsIMOM IEPIEHIUKYISPHOU
IIOCKOCTH.  OpTOroHasibHOE NOpoeKTHpoBaHHe. IlepneHIuKynssp W  HaKJIOHHBIE:
paccTosiHAE OT TOYKHU JO INUIOCKOCTH, PACCTOSHUE OT IPSAMOM 10 IJIOCKOCTH, IPOEKLHS
¢burypst Ha IJIOCKOCTB. IIepnien UKy JISIPHOCTD IJIOCKOCTEH: IIPUA3HAK
NEPIEHAUKYJISIPHOCTH IBYX IIJIOCKOCTEN. Teopema 0 TpEX neprneHIuKyJspax.

Yriel B IPOCTPAHCTBE: yroJl MEXAYy MPSIMOM U IUIOCKOCTBIO, JBYI'PAaHHBIM YIOJI,
JIMHEHHBIA yrojl AByrpaHHOro yria. TpéxrpaHHbli U MHoOrorpaHsbie yribsl. CBoiicTBa
IJIOCKMX YTJIOB MHOrorpasHoro yria. CBoicTBa IUIOCKUX W JABYI'PAHHBIX YTJIOB
TPEXIPaHHOrO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHororpaHHuKH

Buabl MHOrorpaHHUKOB, pa3BEpPTKa MHOIOrpaHHHKa. lIpm3ma: n-yrospHas IpusMma,
npsiMasi M HaKJIOHHAs NpPU3Mbl, OOKOBasi M IIOJHAs IOBEPXHOCTb IPHU3MBIL.
[Tapayenenunen, NpsMOYrOJIbHBIN NapajuleeANe] U ero ceoiicrea. Kparuaimme nmytu
Ha TOBEPXHOCTU MHOrorpaHHuka. Teopema DOiinepa. IIpocTpancTBeHHass TeopemMa
[Mudaropa. [Mupamuma: n-yroipHas NHpaMHaa, MPAaBUIbHAS W yCEUYEHHAs IMHPAMHIBL
CgoiictBa pé6ep © OOKOBBIX TpaHedl TpaBUIBbHOW mHpaMuabl. [lpaBuiibHBIC
MHOTOIDaHHMKH: IIpaBWIbHAs Npu3Ma M [paBWIbHAsg NUpaMHAa, IpaBUIbHAs
TpeyrojbHas NMUpaMuAa U NpaBUIbHBIN TeTpasnp, KyO. IIpencraBieHue o npaBUIIbHBIX
MHOTOI'PaHHHUKAX: OKTa’3p, JOAECKAdIP U UKOCADIP.

Bpruucnenue 31€MEHTOB MHOIOTPAaHHUKOB: pEOpa, aAuaroHanu, yriael. Ilmomans
OOKOBOW IOBEPXHOCTH U IOJHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, IJIONIAJb OCHOBAHUH,
TeopeMa 0 OOKOBOH MOBEPXHOCTH MPsIMOM Tpu3MBL. [lnomans OOKOBO MOBEPXHOCTH U
IIOBEPXHOCTH NMPABWIBHOW NIUPAMUJIBL, TEOPEMA O IIJIOLIAIN YCEUEHHOW TUPAMU/IBL.

CuMmeTpuss B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM IPAaBUIBHBIX MHOIOI'DAHHUKOB.
CuMMmeTpus B IPaBUIBHBIX MHOIOT'PAHHHKAX.

BekTOpBI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOI BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJIJIMHEapHbIe, COHAINIPABJIECHHBIE U IPOTUBOIIOJI0KHO HAIPaBIEHHbIE BEKTOPbl. PaBeHCTBO
BEKTOPOB. [[eliCTBUS ¢ BEKTOpaMU: CI0KEHHUE U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKUX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha yucio. CBoiicTBa ci0XeHUs! BEKTOpoB. CBolicTBa
YMHOKEHUSI BeKTOpa Ha yucio. [lousTtue kommiaanapaslie BeKTopsl. [Ipu3Hak
KOMIIJIJaHApHOCTH TPEX BekTOpoB. [IpaBuio napamienenunena. Teopema o pa3ioKeHUU
BEKTOpA M0 TPEM HEKOMILJIaHAPHBIM BekTOpaM. [IpsiMoyrosibHas cucteMa KOOpAUHAT B
npoctpaHcTBe. KoopnnHaTel BekTopa. CBA3b MEXIYy KOOPAUHATAMU BEKTOPA U
KOOpJAWHATaMU TOUYEK. YTO0JI MeX1y BeKTopaMu. CKaasipHOE NIPOU3BEIEHNE BEKTOPOB.

11 KNIACC
Tesa BpameHus

[ToHATHS: TUIUHAPUYECKAs IOBEPXHOCTh, KOHMYECKas TIOBEPXHOCTh, chepruueckas
MMOBEPXHOCTH, O0Opa3yIolIre NoBepxXHocTel. Tena BpaleHus: HUINHAP, KOHYC, YCeUEHHBIN
KOHYC, c(epa, map. Bzaumuoe pacnonoxenue cepsl U MIOCKOCTH, KacaTeslbHas
IIJIOCKOCTH K cepe. M300pakeHune Ten BpalleHus Ha III0CKOCTU. Pa3BépTka muuHApa u
KoHyca. CummMmerpus cepsl U mapa.



O6BEM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME MPSAMOYTOJIHLHOTO
napaienenumnena u cieactsus u3 He€. O0bEM PsSMON U HAKIIOHHOHN TTPU3MBI, ITWJIHHAPA,
nmupamMubl U KoHyca. O0BEM mapa u mapoBOro CErMeHTa.

KomOunaruu ten BpalieHuss ¥ MHOTOTpaHHHUKOB. [Ipu3ma, BivcanHasi B IUIIMH/ID,
onucaHHas okoso nuiauHapa. [lepeceuenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cepsl mnockocThio. [ToHsITHE MHOTOrpaHHUKA, OITMCAHHOTO OKOJIO chephl, chephl,
BIHMCAHHON B MHOTOI'PAaHHUK WJIA TEJIO BPAILCHUS.

[Tnomrank MOBEPXHOCTH MWJIMH]IPA, KOHYCA, Tuiomans chepsl u e€ yacteil. [TlogodOue B
npoctpancTBe. OTHOIIEHUE 00BEMOB, TIIOMIAASH MTOBEPXHOCTEN MOTIOOHBIX (QHUTYD.
[IpeoOpa3oBanue  momoOusi, TroMmoTeTHs. PemieHne 3amad Ha  IJIOCKOCTH C
HCTIOJIb30BAaHUEM CTEPEOMETPHIYCCKUX METOJIOB.

HOCTpOCHI/IC ceueHui MHOI'OI'paHHHUKOB U TCJI BpalllCHUA: CCUCHUA HUIIHNHAPA (HapaJ'IJ'IeJ'IBHO
" MECPICHAUKYIIIPHO OCI/I), CCUCHUA KOHYCa (napannenLHoe OCHOBAHHIO U ITPOXOIAIICC
ucpe3 BepIJ_II/IHY), CCUCHUA Iapa, MCTOAbI ITIOCTPOCHU A CCUCHMM: METOJ CJICO0B, MCTO
BHYTPCHHECI'O IIPOCKTUPOBAHU, METO/ IICPCHOCA CCKYH_[CI\/’I IINIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTBe. Omnepauuu HaJ BEKTOpaMH. BeKTopHOE yMHOXXEHUE
BeKTOpoB. CBolicTBa BEKTOpHOro yMHOKeHUs. IIpsiMoyrosibHas cucremMa KOOpJAWHAT B
npoctpanctBe. Koopaunarel Bektopa. Paznoxenue Bekropa mo 6asucy. KoopaunatHo-
BEKTOPHBINA METO/I IPU PELICHUH T€OMETPUUYECKUX 3a/1a4.

JIBuKeHNS B MPOCTPAHCTBE

JBmxenuss mpoctpancTtBa. OTtobpaxkenHus. J[BukeHus u paBeHCTBO ¢uryp. OOuiue
CBOMCTBAa JIBM)KEHUH. Buapl JIBUKEHUN: NapaJUIeNbHBIM MEPEHOC, LEeHTpajibHas
CUMMETpHUsi, 3€pKajbHas CHMMETpHUs, MOBOPOT BOKpyr mpsimoil. [IpeoOpazoBanust
o100usI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0y4yarOmuics: HAy4YnuTCs:

CBO60)IHO ONICpUPOBATHE OCHOBHBIMU ITOHATUAMU CTCPCOMCETPHUU IMPU PCIICHUU 3a1a4 U
MMPOBCACHUN MAaTEMATHICCKHUX paCCY)K)leHHﬁ;

MIPUMEHSATh AKCHUOMBI CTEpEOMETPUU u CIENACTBUSA U3 HUX
[IpU PELLIEHUN F'eOMETPUUECKUX 3aJ1ay;
KJIacCU(ULIMPOBATH B3aMHOE  PACIHOJIOKEHUE HPSIMBIX B

MIPOCTPAHCTBE, IIIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

CBOOO/IHO ONEPUPOBATh MOHATHUIMH, CBI3aHHBIMU C YIJIAMH B IPOCTPAHCTBE: MEXKY
MPSIMBIMU B IPOCTPAHCTBE, MEX/Yy MIPSIMOM U MJIOCKOCTHIO;

CBOOOJ/THO OMIEPUPOBATh MOHATHIMH, CBI3aHHBIMA C MHOTOTpaHHUKAMH;

CBOOO/THO pacIio3HaBaTh OCHOBHBIC BH/IHI MHOTOTPAHHHUKOB (TIpU3Ma, MHpaMuIa,
MPSAMOYTOJIBHBIA Mapajuiesienumnen, Kyo);

KJIacCH(UIIMPOBATH MHOTOTPAaHHUKH, BBIOWpasi OCHOBAHMS IS KJIacCU(DUKAIIHH;
CBOOO/THO OTIEPUPOBATH MOHSATHIMH, CBI3aHHBIMHA C CEUCHHEM MHOTOTPaHHUKOB
IJIOCKOCTHIO;

BBITIOJTHSATH MapajuIieNIbHOE, ICHTPAJIbHOE U OPTOTrOHAIBHOE MPOEKTUPOBaHUE (PUTYp Ha
IIJIOCKOCTB, BBITIOJIHATH N300pakeHust GUTyp Ha MIIOCKOCTH;

CTPOUTH CEYEHHUSI MHOT'OTPAHHHUKOB Pa3JIMYHBIMU METOJAaMU, BBITTOIHATH (BHIHOCHBIE)
IIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP: BUI CBEPXY, COOKY, CHU3Y;



BBIUHCIISTH IJIOLIAAN IOBEPXHOCTEW MHOTOTPAaHHUKOB (IIpU3Ma, IUpaMuIa),
FeOMETPUYECKUX TEJI C IPUMEHEHHEM (HOpMYJT;

CcBOOOJIHO OIIEpUPOBATh MOHITUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U
MJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUU (DUTYPBL;

pelars 3a1a4y Ha JOKa3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUN U HaXO0XICHHUE
F€OMETPUYECKUX BEIUYHH, IIPUMEHSS] U3BECTHBIE METOBI IIPU PELLICHUN
MaTeMaTUYECKUX 3a7a4 MOBBILICHHOIO U BEICOKOI'O YPOBHSI CIIOXKHOCTH;

IIPUMEHATH ITPOCTEUIINE IPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKALOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1aY;

M3BJEKaTh, MPeoOpa3OBHIBATH u MHTEPIIPETUPOBATH nH(pOpPMALTHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, IPEICTABICHHYIO Ha YepTexkKax U
PUCYHKaX;

IIPUMEHSTB IIOJIyYECHHBIC 3HaHUs Ha IIPAKTUKE: CPAaBHUBATh U aHAJIM3UPOBATh PEaIbHBIC
CUTyallUH, IPUMEHSATh U3YYCHHBIE IIOHATHS B IIPOLIECCE IIOMCKA PELICHUST MATEMaTU4YECKU
chopMyIMpPOBaHHOMN POGIEMBI, MOJEIUPOBATh PealbHbIE CUTyallUU Ha A3bIKE
T€OMETPUH, UCCIIEA0BATh [IOCTPOCHHBIE MOJEIU C UCIIOJIB30BAHUEM T'€OMETPUUYECKUX
MOHATUM U TeopeM, arrapara ajareOpsbl, pelarh MPaKTUYECKUe 3aauH, CBA3aHHbIE C
HAaXO0KJICHUEM I'€OMETPUUYECKUX BEJINYMH;

MMETh MPEJICTABICHUS 00 OCHOBHBIX ATAIlax Pa3BUTHS TEOMETPUH KaK COCTaBHOM 4acTH
(byHIaMeHTa pa3BUTHS TEXHOIOTHMA.

K konmy 11 kiacca o0y4arOmuncss HAy4YUTCS:

CBOOOJTHO OITEpUPOBATH IMMOHATUSIMU, CBSI3aHHBIMH C IIWJIHHAPHUICCKON, KOHUYIECKON U
cepuyeckoit TOBEpXHOCTIIMU, OOBSICHATH CIIOCOOBI MOJTYYCHHS;

OINEepPUPOBATH MOHITUSAMHU, CBSI3aHHBIMU C T€JIaMU BPAIICHUS: HHJIMHAPOM, KOHYCOM,
chepoii u mapowm;

pacro3HaBaTh Teja BpalleHus (HWIMHAP, KOHYC, cdepa u map) U 0ObsICHITH CIIOCOObI
MOJTyYEeHUS TEJ BPaIICHHUS;

KJIaCCU(PUIIMPOBATH B3aMHOE PACIIONIOKEHHE C(Pephl U TIIIOCKOCTH;

BBIUHCIISITH BEJIMIUHBI DJIEMCHTOB MHOTOT'PAHHHUKOB M TEJI BPaIIeHUs, 00HEMBI 1
TUTONIAIN ITOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPANICHUS, TEOMETPHICCKHUX TEJ C
npuMeHeHueM GopMy;

CBOOOJTHO OITepUPOBATH IMMOHATHUSIMU, CBSI3aHHBIMHU C KOMOWHAITUSIMH TEJ BPAIICHUS U
MHOTOT'PaHHUKOB: MHOTOTPAHHUK, BITMCAHHBIN B c(Pepy M OMMCAHHBIN OKOJI0 ChEepH,
cepa, BriricaHHasi B MHOTOTPAHHUK HJIH TEJIO BPAIICHHUS;

BBIUHCIISITE COOTHOIICHHSI MKy TUIOMIAISIMU ITOBEPXHOCTEH U 00BEMaMU MOTI00HBIX
TeJ;

M300pakaTh U3ydaeMble (PUTYPBI, BBIMOIHATH (BEBIHOCHBIC) TIJIOCKUE YEPTEKU U3
PHUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS Tell
BpAIIICHUS,

W3BJICKaTh,  HWHTEPIPETUPOBATH " peoOpPa3OBBIBATH WHGOPMAITHIO O
MMPOCTPAHCTBEHHBIX T€OMETPHICCKUX (PUTYpax, MPEACTABICHHYIO HAa YepTeKaX U
PUCYHKAX;

CBOOOJTHO OTEepUPOBATh MOHITHEM BEKTOP B MIPOCTPAHCTBE; BHITIOIHATH OTIEPAlIMH HaT
BEKTOPaMH;

CBOOOJTHO OTEepUPOBATH MOHITHUSIMHU, COOTBETCTBYIOIIIMMH BEKTOpaM U KOOPJAHHATAM B
MIPOCTPAHCTBE;

3a71aBaTh IIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT;

peliaTh TeOMETPUUYSCKHE 3a/1aui Ha BEIYUCIICHHUE YTIIOB MEXY MPSMBIMU U
TJIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHUE BEKTOPHO-KOOPIMHATHOT'O METO/Ia TIPH PEIICHUU;



CBOOOJTHO OTEpUPOBATH MOHITUSIMU, CBI3aHHBIMH C JIBM)KCHUEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA IBUKECHUIA;

BBITIOJTHSITH U300paKEHUSI MHOTOTPAHHUKOM U TEJI BpAIICHUsI TIPU TapalIeIbHOM
MepeHoCe, [ISHTPATIbHON CUMMETPHH, 3ePKATBHON CHMMETPHH, IIPH IOBOPOTE BOKPYT
MPSIMO, TPeoOpa3oBaHUs MOI00HS;

CTPOUTDH CEYEHHUSI MHOTOTPAHHUKOB U TEJI BpAIlleHUs: CEUCHUS HMIMHAPA (apalieibHO
Y MEPHEHIUKYIJISIPHO OCH), CEYEHHUs KOHYca (MapajuielbHOEe OCHOBAaHUIO U MPOXOsIee
yepe3 BepIINHY), CeUeHUs 11apa;

HCTIOJIb30BaTh METO/IbI IIOCTPOCHUS CEUCHUI: METOJ] CIIEA0B, METOJI BHYTPEHHETO
MIPOSKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH IOCKOCTH;

JIOKa3bIBaTh T€OMETPUICCKHIE YTBEPKICHUS,

MIPUMEHSTH T€OMETpUUeCKUe (PaKThI ISl PEIICHUS] CTEPEOMETPUICCKUX 3a/1ad,
MPEJIMOJIaraloIIuX HECKOIBKO MIArOB PEIICHUsI, €CJTU YCIOBUS MPUMCHEHUS 3a/I1aHbI B
SIBHOW W HESIBHOH (hopme;

peliath 3a/1auu Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOIICHUIN U HaXO0XKICHHUE
FeOMETPUYECKUX BEIUYHH;

MIPUMEHSATH IPOTPAMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
pELICHUU CTePEOMETPUUYECKUX 3a/1a4;

MIPUMEHSATH MTOJIYyUYEeHHBIC 3HAaHUS Ha MPAKTHUKE: CPAaBHUBATH, AHATU3UPOBATH U
OIICHUBATH pealbHbIe CUTYyalllH, IPUMEHSITh U3y4YCHHbIC MOHITHSI, TEOPEMBI, CBOMCTBA B
IpoIecce MOMCKa PEIISHHS MaTeMaTHICCKH CHOPMYITUPOBAHHOM ITPOOJIEMEI,
MOJICTTUPOBATh PEAbHBIC CUTYAIlHMH Ha S3bIKE T€OMETPUH, UCCIICIOBATh MOCTPOCHHEIS
MOJICITH C MCIIOJIb30BAaHHEM I€OMETPUICCKHUX MOHSITHI U TEOpeM, armapara ajareopsl,
peliath NpakTUYECKue 3a7a4i, CBSI3aHHbIC C HAXOXK/IEHUEM I€OMETPUUYECKUX BEIIMYHH;

HMMETH MPEJICTaBICHHUSI 00 OCHOBHBIX dTarax pa3BUTUS F'€OMETPUU KaK COCTAaBHOM 4acTH
(dbyHIamMeHTa pa3BUTHS TEXHOJIOTUM.

TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC
Hasganue paznena KomunuaectBo KoMnoHeHT nporpamMmsl BOCITMTaHUS
(Temsr) 4acoB

[ToBTOpeHue 8
HW3y4eHHOro B 7-9 KII.

CpopMHPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTHUKH,
INOHMMaHHE MaTeMaTUYEeCKON HaAyKH Kak chepsl

BBeneunue B 20 LMBUIN3ALMH, OBJIAJCHHUE A3bIKOM MAaTEMAaTUKHU U
CTEpEOMETPHIO MaTeMaTU4YECKON KyJIbTYpOU KaK CPEACTBOM

YeJI0BEUYSCKOM AEATSIHbHOCTH, dTAIOB €&
pPa3BUTHS U 3HAUYUMOCTH TSI PA3BUTHSI

Bsanmuoe 6 UHIMBHUIYAILHO U B TPYIIIIE.
pacIooKEHHE
IPSMBIX B
MIPOCTPAHCTBE

IMO3HAaHUA MUpPA, TOTOBHOCTH OCYHICCTBJIATH
MNPOCKTHYIO K UCCIICA0BATCIILCKYIO ACATCIIbHOCTD

I'oTOBHOCTB K TpyAy, OCO3HAaHHUE LIEHHOCTH
TPYAOIIO0UsS], HHTEPEC K Pa3IuyHbIM chepam
poecCuOHaNIbHOM AeSTeIbHOCTH, CBSI3aHHBIM C

ITapannenbHOCTH

MaTEMaTUKOU U €€ MPUIIOKECHUSIMH, YMEHHUE
COBepIIaTh OCO3HAHHBIN BbIOOp OyayIiei




NPSIMBIX U 10 1po¢eCcCUn U peaau30BbIBaTh COOCTBEHHBIC
TTOCKOCTEH ’KU3HEHHBIE TIJIaHBI, TOTOBHOCTh M CITOCOOHOCTH K
MaTreMaTH4ecKoMy oOpa30BaHUIO U
B HPOCTPAHCTBC camM000pa30BaHUIO Ha MPOTSXKEHUN BCEH KU3HU,
FOTOBHOCTh K aKTUBHOMY YYacCTUIO B PEIICHUU
MPAKTUYECKHUX 3a7]a4 MaTeMaTU4YeCKON
[leprieHAUKYIAPHOCTD 24 HATIPABJIEHHOCTH.
NPSIMBIX U
IUIOCKOCTEii B DCTEeTUUYECKOe OTHOLICHHUE K MUY, BKIIIOYas
IPOCTPAHCTBE ACTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PELICHUN, PACCyKICHUH.
CdopMUpPOBAaHHOCTh YMEHUSI TPUMECHSITh
YTIiIbl 1 pacCTOSHUSA 20 MaTeMaTUYECKHUE 3HaHUSI B UHTEpecax 3J0pOBOI0
1 0e3omacHoOro oopasa >KM3HHU, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3/I0POBBIO.
MHoOrorpaHHUKH 8
IToBTOpEeHwue,
o0obmieHue u
CHUCTEMaTH3AIUS 6
3HAHUU
OBILEE 102
KOJIMYECTBO
YACOBIIO
[TPOTPAMME
TEMATHUYECKOE IINIAHUPOBAHUE 11
KJACC
Hazpanwue pa3nena KomuuectBo KommoHeHT mporpaMMbl BOCITUTaHUS
(TemMsl) Kypca 4ACOR
[ToBTOpeHue, CdopmMHUpOBaHHOCTH MUPOBO33PEHMUS,
ob6o0u1ieHue u COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
cHUCTeMaTH3aIus 12 Pa3BUTHS HAYKU U OOIIIECTBEHHOU MPAKTUKH,
3HaHUH MMOHMMaHHE MaTeMaTUUYEeCKONW HAyKU KakK chepsl
YEeJIOBEUECKOU JIeSITeIbHOCTH, ITAIlOB €€
Pa3BUTHS U 3HAYUMOCTH JIJIS PA3BUTHS
[IUBUJIA3AIIAH, OBJIAJICHHUE I3IKOM MaTEMAaTHKHU
Tena BpaleHust 22 o .
Y MaTEMaTHYECKOU KyJIbTYpOH KaK CPeJICTBOM
MO3HaHUS MUPA, TOTOBHOCTH OCYIIECTBIISITH
KoopauHaThl U 20 MIPOEKTHYIO U UCCIIEIOBATENHCKYIO
BEKTODHI B JIeSITeTLHOCTh MHIUBUTYaIbHO U B TPYIIIIE.
fipoctparctie. ['oTOBHOCTH K TPYAYy, OCO3HAHHUE IIEHHOCTH
TPYAOIIO0US, MHTEPEC K Pa3IMYHBIM chepam




O0reMm 18 1po¢eCCUOHATIBHON NeATETbHOCTH, CBSI3aHHBIM C

MHOI'OTpaHHUKA MaTEMaTUKOU U €€ MPUII0KECHUSIMHU, YMEHUE
COBEpIIATh OCO3HAHHBIN BbIOOp OyayIiei
1po¢eCcCcUu U peaanu30BbIBaTh COOCTBEHHbIE

[Lromanu 8 YKU3HEHHbIE IUIaHbl, TOTOBHOCTh U CLIOCOOHOCTh

IOBEPXHOCTEH U K MaTeMaTH4eCKOMY 00pa30BaHUIO U

06BEMBI KPYTIIBIX caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU,

Ten TFOTOBHOCTb K aKTUBHOMY YYacCTHIO B PELICHUU
IIPAKTUUYECKUX 3a7a4 MaTeMaTU4YECKON
HaIlpaBJIEHHOCTH.

JBmKenus B DcTeTH4ecKoe OTHOLICHUE K MUPY, BKIIIOYAast

IIPOCTPAHCTBE 4 3CTETUKY MaTeMaTU4YECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHUH.

[ToBTOpEHMUE,

0GobLIeHKE 1 CdopMHpOBaHHOCTH YMEHUsA MIPUMEHSTh

CHCTeMATH3aIs 18 MaTeMaTH4YeCKUe 3HaHUs B UHTepecax 3J0pOBOTO

SHAHITI n Oe3omacHOro oobpasa >KU3HHM, OTBETCTBEHHOE
OTHOILIEHUE K CBOEMY 3/10POBBIO.

OBILEE 102

KOJIMYECTBO

YACOB 10

[TPO'PAMME

YUYEBHBIN KYPC «<BEPOSATHOCTDb U CTATUCTHUKA»

VYu4eOHblit Kypc «BeposSTHOCTb U CTaTUCTHKA» YIIyOIEHHOTO YPOBHS SBISIETCS MPOIOJIKEHUEM
U pa3BUTHEM OJIHOMMEHHOI'0 y4eOHOTro Kypca yriyOlIE€HHOTO ypOBHS HA YPOBHE CPEIHErO
obmiero oOpa3oBaHus. YueOHBIM Kypc MpeaHa3HaueH Juist GOpMUPOBAHUS y
00yyaromuxcs CTaTUCTUYECKON KyJIbTyphl U TOHUMAHUS POJIM TEOPUHU BEPOSATHOCTEH Kak
MaTeMaTHYeCKOr0 HHCTPYMEHTA JUI U3yUeHUs! CIy4alHbIX COOBITHI, BEIMUYMH U ITPOLIECCOB.
[Tpu n3yueHnn Kypca odoramaroTcs mpeacTaBIeHus 00yJaroMXcsi 0 METOJIaX UCCIIET0BaHMS
U3MEHYMBOTO MUPA, Pa3BUBAETCS MOHMMAaHUE 3HAUUMOCTH U OOIIHOCTH MaTeMaTHYECKUX
METOJIOB MO3HAHUS KaK HEOTHEMJIEMOM YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHUS.

Conepxanue yueOHOro Kypca HalpaBjeHO Ha 3aKpeIuIeHne 3HaHUH, TOTYyYeHHbIX TPU
M3Y4YEHHUHU Kypca Ha YpOBHE OCHOBHOI'O 00OIIEro 00pa30BaHUsl, U Ha pa3BUTHE NIPEICTABICHUN O
CIly4aiiHBIX BEJIMYMHAX M B3aMMOCBS3AX MEX]ly HUMH Ha BaXKHBIX IIPUMeEpax, CIO’KEThl KOTOPBIX
MOYEPIHYTHI U3 OKpY’Karoliero Mupa. B pesynprare y o0yyaromuxcs J0IKHO ¢(hOPMUPOBATHCS
npejcTaBiIeHne 0 Hanbosee ynoTpeOUTEIbHBIX U 00X MAaTEMAaTHUECKUX MOJIEIISX,
UCTIOJIb3YEMBIX JUIS OTIMCAHUS aHTPOIIOMETPUUECKUX U IeMOrpauIecKuX BeTUYMH,
MOTPEIIHOCTEN B pa3iIMyuHbIE POJia U3MEPEHUSX, UTUTEIBHOCTH O€30TKAa3HOM paboThI
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHK MACCOBBIX SBJICHUN U MPOLIECCOB B OOIIECTBE.
VY4eOHbIi Kypc ABIsieTcs 0a30i A1 OCBOCHUS BEPOSITHOCTHO-CTATUCTUYECKUX METO/IOB,
HEOOXOJIMMBIX CIIEIMAIICTaM HE TOJIbKO WHKEHEPHBIX CIIEUATbHOCTEH, HO TaKKe COLUANIbHBIX
U TICUXOJIOTMYECKHX, TOCKOJIBKY COBPEMEHHbIE 00IIIECTBEHHBIC HAYKU B 3HAUUTEIHLHON Mepe
UCTIOJIB3YIOT anmnapar aHajau3a OoJbIIMX JaHHBIX. LIeHTpanbHyto 4acTh y4eOHOro Kypca



3aHUMAET 00CYKJICHHE 3aKOHA OOJBIITNX Yncel — PyHIaMEeHTaTbHOTO 3aKOHA MPUPOJIHI,
UMEIOIIETO MAaTEeMaTHIECKYI0 (pOpMaTH3AIIHIO.

B cooTBeTcTBUM ¢ yKa3aHHBIMH IIENSIMH B CTPYKType YydeOHoro Kypca «BeposTHOCTh U
CTaTUCTHKA» Ha YIIyOJIEHHOM YPOBHE BBIACICHBI OCHOBHBIE COJIEpPIKATEIbHbIC THHUM:
«CityuaiiHble coObITHS U BepOATHOCTU» U «CityyaiiHble BEIMUUHBI M 3aKOH OOJIBIIMX YHCEID).

[ToMHMO OCHOBHBIX JIMHUN B y4eOHBIN KypC BKJIFOUEHBI 3JIEMEHThI T€OpUHU IpadoB U TEOPUH
MHO’KECTB, HEOOXOAMMBbIE JIJIsl IOJTHOLIEHHOTO OCBOEHUS MaTepualia JaHHOTO yueOHOro Kypca 1
CMEXHBIX MaTeMaTHUYECKUX YUYEOHBIX KYPCOB.

Conepxannie muHIN «CiydaifHbie COOBITHS U BEPOSTHOCTH CIIY)KHT OCHOBOH ISt
(GhOopMUPOBAHUS MIPEICTABICHHUI O paCIPEICIICHUN BEPOITHOCTEH MEX Ty 3HAYCHHUSIMU
CIIyYalHBIX BEJIMYUH. BaKHYI0 4acTh B 3TOU COJEPHKATEIbHON JIMHUU 3aHUMAET U3YyUYCHUE
T€OMETPUUYECKOT0 U OMHOMHUAIBHOTO PACIIPECIICHUI M 3HAKOMCTBO C UX HEMPEPHIBHBIMHU
aHaJIoraMu — MOKa3aTeJIbHbIM U HOPMAJIbHBIM pacipeaeICHUIMH.

TeMmbl, CBsSI3aHHBIE C HENPEPHIBHBIMU CIIyYallHBIMM BEJIMUYMHAMU U PACIpPEACIICHUIMU,
AKLIEHTUPYIOT BHUMaHUE OOYYalOUIMXCsS HA ONUCAHUU M W3YYEHMM CIy4YalHbIX SIBJIECHUN C
IIOMOUIbIO HENpepbIBHBIX (yHKUMNA. OCHOBHOE BHUMAaHHE YJENSE€TCS IOKAa3aTEJIbHOMY MU
HOPMaJIbHOMY PaclpeIeICHUSIM.
B yuebHOM Kypce mpeaycMaTpuUBaeTCs O3HAKOMHUTEIBHOE M3yYEHHE CBSI3U MEXKIY
CIIy4aiiHBIMU BETUYMHAMU M OMKCAHUE STOW CBS3U C OMOIIBIO KO DUIIUEHTa KOPPEISIIUU U
€ro BBIOOPOYHOrO aHalora. ODTHU S3JEMEHTHl COJAEPKAHUS Pa3BUBAIOT TeMy «J/luarpammsr
pacceuBaHMs», W3YYCHHYIO Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHHs, U BO MHOTOM
ONHPAIOTCS HAa CBEJICHUS U3 KypCOB alNreOpbl M T€OMETPHUH.

Emé oaun sneMeHT cojepxaHus, KOTOPbIM IpeaiaraeTcsi Ha O3HAaKOMHUTEIbHOM YpPOBHE —
MI0CJIEIOBATEIBHOCTD CIIYyYaliHBIX HE3aBUCHMBIX COOBITHI, HACTYIAIONINX B €IUHUIY BPEMEHHU.
O3HakoMJIEHHE C paclpeieleHueM BEpOSATHOCTEH KOMMYeCTBa TAaKMX COOBITUH HOCUT
pasBUBAIOIIMN  XapakTep W SBIAETCS aKTyaJbHbIM Ui Oyaymmx  aOUTYpHUEHTOB,
MOCTYIAIOLINX Ha yueOHbIe CIELMATIBHOCTH, CBSI3aHHBIE C OOILECTBEHHBIMU
HayKaMH, IICUXOJIOTUEN U yIpaBIeHUEM.

Ha wusyuenue yueOGHOro kypca «BepoATHOCTb M CTAaTHUCTHKAa» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 68 vacoB: B 10 kitacce — 34 yaca (1 yac B Hexeno), B 11 kitacce — 34 gaca (1 gac B
HEJIEIIO).

COAEPXAHUE OBYUYEHUSA

10 KUIACC

KomoOunaropuxka. [IpaBuna cymmsl u npoussenieHust. CoueTaHus pa3MeLeHUs U IEPEeCTaHOBKH.
BepositHOocTHOE mpocTpaHcTBO. CiydaiiHble SKCIIEPUMEHTHI (OIBIThI) U CIy4dalHble COOBITHS.
OneMeHTapHble cOOBITHS (MCcX0/b1). BeposTHOCTD ciydaiiHOro coObITus. BIU30CTh 4acTOTHI U
BEPOSTHOCTH coObITUH. Ciyd4aiiHble ONBITHI € PABHOBO3MOXXHBIMHM  3JIEMEHTAPHBIMU
COOBITUSIMH.

Oneparuu  Haj COOBITHSIMU: TepecedeHue, OOBeAMHEHUE, IPOTHUBOIIOIOXKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyJia CI0KEHUS BEPOSITHOCTEN.

VYcnoBHas BEPOATHOCTh. YMHOMKEHHE BEPOATHOCTEH. JlepeBO CiaydallHOrO 3KCIEPUMEHTA.
®dopmyna nomaHO# BeposTHOocTH. Dopmyra baiieca. HezaBucumelie coObITHS.

bunapHblli cimyuyailiHBI ONBIT (MCHBITaHHWE), ycneX M HeyJada. He3aBucumble HCIBITaHUS.
Cepusi He3aBHCHMBIX MCIBITaHMH /10 mepBoro ycmnexa. IlepecranoBku u Qaxropuan. Ywucno
coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HeroToHa.

Cepus He3aBUCHMBIX UcTibITaHUN beprymm. CirydaitHbli BBIOOP U3 KOHEUHOW COBOKYITHOCTH.



Crnyuaiinas BenuuuHa. Pacnipenenenue BepoatHocTel. Jluarpamma pacnpenenenus. Onepanuu
HaJ| CIly4allHBIMH BelIM4YMHaMU. buHapHas cilydaiiHas BenuduHa. [Ipumeps! pacnpenenenuil, B
TOM YHCJIE TEOMETPUIECKOE U OMHOMHAJIBHOE.

11 KUIIACC

CoBMecTHOE pacnpesiesieHue IBYX ClIydaiHbIX BeIMuuH. He3aBucumblie city4aiiHbIe BEIMYMHBI.
MaremaTtnueckoe oXuaaHue ciaydaiHOM BenuuuHbl (pacrpenesnenus). Ilpumepsl npuMeHeHus
MaTeMaTHYeCKOro OXHJaHUs (CTpaxoBaHue, JoTepes). MaTeMaTuieckoe OXKujaHue OMHapHOI
CIly4dallHOM BeJMYMHBL. MareMaTudeckoe OKHJAHUE CyMMBl CIy4YallHbBIX  BEJIMYMH.
MaremaTnueckoe 0KHu1aHue FTeOMETPUYECKOT0 U OMHOMHAIIBHOTO pacipeAeIeHUH.

Jucnepcust ¥ cTaHJapTHOE OTKJIOHEHME ClydyallHOM BenWuuHBbI (pacnpeznenenus). Jucnepcus
OMHapHOW cllydyallHOM BeNMUYMHBL. MareMaTH4eCKOe 0)KMJIaHUE IPOU3BENEHUS U JUCIEPCUs
CyMMBbl HE3aBHCUMBIX CIy4YaWHBIX BEIMYMH. Jlucriepcus M CTaHAAPTHOE OTKJIOHEHHE
OMHOMHUAIBHOIO pacupeneneHusd. ucnepcus U cTaHIApPTHOE OTKJIOHEHHE T€OMETPUYECKOTO
pacnpeneseHusl.

HepasenctBo YeobbiméBa. Teopema YeOniméBa. Teopema bepnymnu. 3akoH OONBIIMX YHCEN.
BeiOopounslii  MeTon — uccienoBaHuil.  BpiOopounble  XxapakrtepucTUkd.  OreHHBaHUE
BEPOSTHOCTH COOBITUS IO BEIOOPOUYHBIM JIaHHBIM. [IpoBepKka mpocTeiinX runoTe3 ¢ MoMOLIbIO
W3YUYEHHBIX pacIpeIeICHUN.

HenpepeiBHble ciyuaiinble BenuuuHbL. [Ipumepbl. @DyHKIMSA IUIOTHOCTH BEPOSTHOCTH
pacnpenenenus. PaBHOMepHOe pachnpeselieHne W €ro CBOWCTBA. 3ajayd, NPUBOJAIIME K
[I0KAa3aTeIbHOMY pacHpelleleHuI0. 3ajaun, IPUBOJSAIINE K HOPMAJIbHOMY PpacCIpelesICHHUIO.
@yHKLUSA IJIOTHOCTH BEPOSATHOCTH IOKA3aTENBHOI'O pacrlpeieieHus, (QYHKUUS IJIOTHOCTH
BEPOATHOCTH HOPMAJIBHOIO pacnpezeseHns. OyHKIMs IJIOTHOCTH U CBOMCTBA HOPMAaJIbHOTO
pacnpeneseHusl.

[TocnenoBareTbHOCTh  OAMHOYHBIX HE3aBHUCHUMBIX COOBITHHA. 3ajgadyd, NPUBOIAIINE K
pactpenenenuro Ilyaccona.

KoBapuauus nByx ciaydaitnbsix BenuuuH. Koagduunent nuneiinoit koppensiun. CoBMeCTHbIE
HaOMO/IeHUsl JIByX BeNU4MH. BpiOopouHblii koddduumeHt kxoppenduuu. Paznuuue mexnay
JUHEHHON CBA3BI0 U IPUYMHHO-CICACTBEHHOM CBA3bIO. JIMHeNHasd perpeccus, MeETOx
HaUMEHBIINX KBAJIPaTOB.

IMPEAMETHBIE PE3YJIBTATbBI
K konny 10 kiacca oOyyaromuiicss HAy4uTCs:

CBOOOJTHO OnepupoBaTh MOHATHAMM: rpad, MmiIockuit rpad, cBsA3HBIA rpad, myTe B rpade,
LIeNb, LIUKJI, IEPEBO, CTENEHD BEPILUHBI, JEPEBO CIyUYalHOTO dKCIIEPUMEHTA,

CBOOOJHO ONEPUPOBATH MOHATUSMU: CIyYalHBIN 3KCIEPUMEHT (OMBIT), CIy4yailHOe COOBITHE,
AIIEMEHTapHOE CIly4ailHOe COOBITHE (DJIEMEHTAPHBIM MCXO0J) CIy4allHOTO OIbITa, HAaXOIUTh
BEPOATHOCTH COOBITHI B OIIBITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxoIUTh U (OpMyIHpPOBATH COOBITHA: TEpeceYeHue, OO0BEAMHEHUE JJaHHBIX COOBITHH,
coObITHE, TPOTUBOMOIOKHOE JAHHOMY, UCIIOJIb30BaTh AMAarpaMMbl Jiliepa,

KOODJMHATHYIO NpPSAMYyIO /s peLIeHUs 3ajad, IOJb30BaThCs (OPMYJIONH  CIOKEHUS
BEPOSTHOCTEN JIs1 BEPOSITHOCTEH JIBYX U TPEX CIIydailHBIX COOBITHH;

OIIEpUPOBATh MOHITHUSIMHU: YCIOBHAsI BEPOSATHOCTb, YMHOKEHHE BEPOSITHOCTEM, HE3aBUCUMBbIE
COOBITHS, JIEPEBO CIyYaltHOTO 3KCIIEPUMEHTa, HAXOJUTh BEPOSTHOCTH COOBITHIl C MOMOIIBIO
IpaBUiIa YMHOXKEHHs, JepeBa CIy4alHOTO OIbITa, MCIOJIb30BaTh (HOpMYTy MOIHOM
BeposTHOCTH, hopmyny balieca mpu pemeHun 3aaad, OnpeaessiTh He3aBUCUMOCTh COOBITHI TIO
dbopMyIie ¥ IO OpraHU3aIlK CIy4aifHOTO SKCIIEPUMEHTA;

MPUMEHSTh U3yUYeHHbIE KOMOMHATOPHBIE (DOPMYIIBI IS IEPEUUCTICHUS DIEMEHTOB MHOXKECTB,
AIIEMEHTAPHBIX COOBITHH CIy4yailHOrO OMbITa, PEIICHUS 3a/1a4 110 TEOPUH BEPOSITHOCTEN;

CBOOOJTHO OIEPHUPOBATH MOHATHAMU: OMHAPHBIM CIy4ailHBIH ONBIT (MCHBITAHHE), YCIEX U



HeyJlaya, He3aBHCHUMBbIE HCIBITAaHUS, CEpUSl UCMBITAaHUI, HAXOIUTh BEPOSTHOCTU COOBITHIA: B
CEpUHU HCHIBITAaHUU J10 TIEPBOIO yCIEXa, B CEPUU UCIIBITAaHU bepHyIuH, B ONBITE, CBA3aHHOM CO
CIIy9aifHBIM BBIOOPOM M3 KOHEUYHOUW COBOKYITHOCTH;

CBOOOJHO ONEpUPOBATh MOHSTUAMHU: ClIydaiiHas BEJIMYMHA, PACHpelle]IeHHE BEpOSTHOCTEH,
Juarpamma pacrpenesieHus, OuHapHasi cilydaiiHas BeTMYMHA, FTeOMETPHUEcKOoe, OMHOMUAIbHOE
pacnpeneneHue.

K xoniy 11 kjacca o0ydaromuiicss HAYYUTCS:

ONEepUPOBaTh TMOHATUSMHU: COBMECTHOE pacIpeleieHre JABYX CIy4yailHbIX BEJIUYUH,
UCIIOJIb30BaTh TaOJMIly COBMECTHOTO pacIlpeieNieHus: JBYX CIIy4alHbIX BEJIMYUH JJIs
BBIJIEJICHUS] PAaCHpEENICHUs] KaXJ0M BEJIMYMHBI, ONPEICIICHUS HE3aBUCUMOCTH CIIy4alHBIX
BEJINYUH;

CBOOOJTHO OIEPHPOBATH MOHATHEM MATEMATUYECKOTO OXKHJAHUS CIyYailHON BEIMYHMHBI
(pacnpenenenus), NIPUMEHITh CBOMCTBA MaTeéMAaTUYECKOTO  OXKUAAHMS IIPU PELICHUM 3ajad,
BBIUHCIISATH MATEMAaTHYECKOE OXKUJaHUE OMHOMHAIILHOTO U TEOMETPUUECKOTO pacIpe/leleHHI;

CBOOOJHO OMNEpUPOBATH MOHATUSMU: TUCHEPCHUS, CTAaHIAPTHOE OTKJIOHEHHUE CIy4ailHON
BEJIMYMHBI, MPUMEHSATh CBOMCTBA TUCIEPCUU CIy4YallHOW BENMYUHBI (pacmlpeienieHus) IMpH
pelIeHUH 3a/ay, BBIUUCISTH AUCIEPCHIO W CTAaHAAPTHOE OTKIOHEHHE T€OMETPHUYECKOro H
OMHOMHUAIBHOIO paclpeaeIeHui;

BBIUNCIISATH BBIOOPOUHBIE XapaKTEPUCTUKHU 110 TaHHOM BBIOOPKE U OLIEHUBATH XapaKTEPUCTUKU
TeHEepabHOW COBOKYIHOCTH JAaHHBIX 110 BBIOOPOYHBIM XapakTepucTukam. OIeHHBaTh
BEPOATHOCTH COOBITUH U TPOBEPATH IMPOCTEUIINE CTATUCTUYECKUE TIUIIOTE3bl, IOJb3YSICh

HN3YYUYCHHBIMU PACIIPCACIICHUAMMU.

TEMATHYECKOE IINTAHUPOBAHHE

10 KITACC

Ha3Banue paznena KonmnuectBo KoMmnoHeHT nporpaMMbl BOCIUTaHUS
(Tembl) 4acoB
CdopMUpoBaHHOCTH MUPOBO33PEHUS,
DNeMEeHTHI TEOpUHU 2 COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
rpados pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH,
IMOHUMaHHE MaTEMAaTUYECKON HayKH Kak chephl
DJleMeHThI 8 YEJIOBEYECKOU AEATEIBHOCTH, DTAIlOB €€ Pa3BUTHUSA U
KOMOMHATOPHKH 3HAYMMOCTH JUISl Pa3BUTHS LIUBUIIN3ALIUH,
OBJIQJICHUE A3bIKOM MaT€MaTUKU U MaTE€MaTUYECKOU
Ciy4aiiHbIC OIIBITBI, 2 KyJbTYypOH KaK CPEICTBOM ITO3HAHUS MHUPA,
CIly4aifHbIe COOBITHS U TOTOBHOCTh OCYIIECTBIISITh IPOEKTHYIO U
BEPOSTHOCTU COOBITUIH HCCJIEIOBATEIIHCKYIO AEATEILHOCTD HHINBUIYaTLHO
U B TpyMIIE.
Oneparuu 5
HaJ MHOYKECTBAMH U ['oToBHOCTH K TPYZy, OCO3HAHUE LIEHHOCTHU
COOBITUSIMH. pr,lIOJ'IIO6I/I$I, HHTCPEC K pa3iIMUYHBIM C(bepaM
CrokeHue u npodeccroHaNIbHOMN NeATeIbHOCTH, CBSI3aHHBIM C
YMHOK€EHHE MaTeMaTUKOU U €€ MPUIIOKEHUSIMU, YMEHHUE
BEPOSTHOCTEM. coBepIIaTh OCO3HAHHBIN BHIOOp Oyayien
YcnoBHas npodeccum U peaau30BbIBaTh COOCTBEHHbIE
BEpPOSITHOCT. ’KU3HEHHBIE TNIaHbI, TOTOBHOCTh M CITOCOOHOCTH K
HesaBucumeblie coObITHS




MaTeMaTUICCKOMY 06paaoBaHmo n

Cepun 5 caM000pa30BaHUIO HAa MIPOTSHIKEHUU BCEH KU3HU,
MOCJIeI0BATEIbHBIX FOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELICHUU
UCIIBITAHUH. MPAKTUYECKUX 3a]1a4 MAaTEMaTUIECKOU
WUcnerranus BepHy.TIHI/I. HarrpaBJIE€HHOCTH.
Cry4aifHbIi BBIOOD
13 KOHETIHOIM DCTETUYECKOE OTHOIICHUE K MUY, BKIIFOYast
COBOKYITHOCTH ACTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, PEUICHUM, PACCYKICHUM.
CiryqaitHIe BETHIHMHEI 12 CdhopMUpPOBaHHOCTh YMEHHS TIPUMCHSTH
1 pacrpeACICHIA MaTeMaTH4YeCKHe 3HaHMUS B MHTEpPECcax 310pOBOTO U
Oe3omacHOro o0pasa KHU3HU, OTBETCTBEHHOE
OTHOILIEHUE K CBOEMY 310POBBIO.
OBUIEE
KOJIMYECTBO 34
YACOBIIO
I[TPOI'PAMME

TEMATHYECKOE INTAHUPOBAHMUE

11 KUIIACC

Ha3Banue paznena KonunuectBo
(Tembl) 4acoB

CdopMUpoBaHHOCTH MUPOBO33PEHUS,

3aKoH OOJIBIINX YHCET &) COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTHUKH,

DneMeHThI 6 MMOHUMaHHEe MaTeMaTU4YeCKOW HAyKH Kak chepsl

MaTeMaTHYECKOM YEJIOBEYECKOU AEATEIBHOCTH, 3TAIIOB €€ Pa3BUTHSA U

CTaTHUCTUKH 3HAYMMOCTH JUIS pa3BUTUS [{UBUIN3AIINH,
OBJIQJICHUE S3bIKOM MaTE€MAaTHUKU U MaTE€MaTHYECKOU

HernpepsiHbie 4 KyJIbTypPOH KaK CpeJICTBOM ITIO3HAHUS MUDA,

CITyJaHHbIC BETHIHHBI TOTOBHOCTb OCYIIECTBIISATH IPOCKTHYIO U

(pacnipenenenus), HCCIIENOBATEIBCKYIO AEATEIIbHOCTh HHIUBUIYaJIbHO

MOKa3aTeNIbHOE U ¥ B IPyIIIIC.

HOPMAaJIbHOE

pacupeneaeHus T'oToBHOCTB K Tpyay, 0CO3HAHHUEC NCHHOCTHU
TPYAONIO0OUSI, THTEPEC K Pa3IMYHBIM chepam

PacnpeﬂeﬂeHHe 2 HpO(i)eCCI/IOHaIIBHOI\/'I ACATCIBbHOCTU, CBA3aHHBIM C

ITyaccona MaTeMaTUKON U €€ MPUIIOKCHUSIMHA, YMEHHUE
COBEpIIIaTh OCO3HAHHBIN BBIOOp OyayIIei

CBs13p MEXKITY 6 npodeCcCUm U peaJu30BbIBaTh COOCTBEHHbIE

CIly4ailHBIMHU JKU3HEHHBIE TIJIaHbI, TOTOBHOCTh M CITOCOOHOCTH K

BEJIMYNHAMUA MaTeMaTH4eCcKoMy 0Opa30BaHUIO U
camM000pa30BaHMIO Ha MIPOTSIKEHUHU BCEHl KU3HU,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH

O6o06muenne u 11 MPAaKTHYECKUX 3aJ1ad MaTeMaTHIeCKON

cucTeMaTu3aIus
3HAHUH

HaIpaBJICHHOCTH.




DCTETUYECKOE OTHOLIEHUE K MUPY, BKJIFOUast
3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3a/1a4, PEIICHUH, PaCCYKICHUMN.

CdopMUpOBaHHOCTH YMEHHUS IPUMEHSATH
MaTeMaTU4YeCKHe 3HaHUSI B MHTEpecax 3/I0POBOTO U
6e3omacHoro o0pasa *KH3HU, OTBETCTBEHHOE
OTHOUIEHHUE K CBOEMY 3/I0POBBIO.

OBIIEE
KOJIMYECTBO
YACOB 1O
[TIPOTPAMME
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ITKOJIA).

Kosznos B. B., Hukutun A. A., beinonocos B. C. u np. MartemaTuka: anrebpa u Hadaia
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3BaBuY.- 6-¢ u3m., crepeotun. — M.: [lpoda, 2018. — 223 c.: wr.

[TparyceBuu M. SI. Maremaruka: anre6pa u Hauyajga MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSI.
Anrebpa u Hayasla MaTeMaTuueckoro ananuza. 10 kmacc : yueb. mis o0uieodpaszonar.
opranusanuii : yrimy0ia. yposens / M. . [Iparycesuy, K. M. Cton6os, A. H. 'onoBun — 5-¢
u3[., nepepad. — M.: Ilpocsemenue, 2019 — 432 c. : .

[TpatyceBuu M. SI. MaremaTuka: anredpa 1 Hayaja MaTeMaTUYECKOI0 aHaIu3a, FeOMETPHsL.
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M3patensctBo MJIMU, 2001. — 248 c.

Huxutna A.A., Muxees 10.B. Maremaruka: Teopus u npaktuka Yacts |I. HoBocubupck,
M3patensctBo PULL HI'Y, 2005. — 320 c.
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UIII HI'Y, 2022. - 152 c.



12.
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Hosocubupck: PULL HI'Y, 2016. - 424 c.

METOAUYECKHUE MATEPHUAJIBI VIS IIPEIIOJABATEJIA

1.
2.

© o N o

11.

12.

13.

14.

15.

16.
17.

18.

banax C. luddepenunanbuoe n naTErpasiboe ucuucienue. M.:Hayxka, 1966.

benonocos B. C. BemectBennsie uncia. Mertoanueckue ykazanus. HoBocubupck: HI'Y,
1990.
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Cagennes JI. 1. Kombunatopuka. 3agauu u teopust. HoBocubupck, CYHI] HI'Y, 2006.

Cozonenko P. C. 3agauun u Teopemsl 1o miaanuMeTpuu. HoBocubupcek, M3n-so UH-Ta
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