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IHHOACHUTEJIBHAA 3AIIMCKA

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

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 mpuka3om ot 12.08.2022 Ne 732 (nanee — ®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»
6. Ilonoxennem CYHI] HI'Y o Paboueii mporpamme.

ok~

OBHIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJJMETA <MATEMATHUKA»

PaGouast mporpamma no yueOHOMY mipeaMery «MareMaTukay yriyoJIE€HHOrO YPOBHS JUIS
obyuaromuxcst 10—11 knaccoB nHGOpMaAIMOHHO-MAaTEMAaTUUECKOTO TPOUIIS IBYXTOJUYHOTO
noroka CYHI HI'Y pa3paborana ¢ y4€ToM COBpEMEHHBIX MUPOBBIX TPEOOBAHUMN, MPEABIBIIEMBIX K
MaTeMaTu4eckomMy oOpa30BaHUIO, U TPAIUILIMK poccuiickoro oopa3zoBanus. Peanuzanus nporpaMmmbl
obecrieunBaeT OBJIQICHUE KIFOYEBBIMU KOMIIETCHITUSMU, COCTABISIOIIUMHI OCHOBY JIJIsI
CaMOpa3BUTHUS U HEMIPEPHIBHOTO 00pa30BaHUsl, IIEJIOCTHOCTh OOIIEKYIbTYPHOT0, TUYHOCTHOTO U
MO3HABATEIBLHOTO PA3BUTHS JUYHOCTU OOYYAIOIIUXCS.

MaremaTtndeckoe 00pa3oBaHUE TOJDKHO, B YACTHOCTH, PEIIaTh 3a7auy oOecredeHns] He0OX0AMMOTO
CTpaHE YHclia BBIITYCKHUKOB, MAaTEMAaTUYECKas 10JIT0TOBKA KOTOPBIX JOCTATOYHA JJIsl MPOJOKEHUS
00pa3zoBaHus MO Pa3IUYHbIM HAIlPaBJICHUSAM, BKJIIOUYas IpEenoJaBaHue MaTeMaTHKH,
MaTeMaTH4YeCKHe UcclieoBaHusl, paboTy B chepe MHPOPMAIMOHHBIX TEXHOJIOTUN U JIp., a TaKkKe
obecrieueHus JJ1s1 KaX0To 00yYarolerocsi BOSMOXHOCTH TOCTHKEHUS] MaTEMaTUYECKON
MOJITOTOBKU B COOTBETCTBUU C HEOOXOJIMMBIM €My ypoBHEM. VIMEHHO Ha pelleHue 3TUX 3a1ad
HarenieHa padouas nporpamma CYHI] HI'Y yriny6né€nnoro ypoBHs st UHGOPMaIlMOHHO-
MaTeMaTHYECKUX KJIACCOB JBYXI'OJMYHOIO IMOTOKA.

B snoxy nudpoBoit Tpanchopmaium Bcex cep 4erI0BeUeCKO 1esITeIbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpoIlIel MaTeMaTH4eCKOi MOArOTOBKH. DTO
00yCJIOBJIEHO TE€M, UTO B HAIllK JTHU PACTET YHMCIIO CIIEHAIBHOCTEH, CBA3aHHBIX C
HENOCPEICTBEHHBIM IPUMEHEHNEM MaTeMaTUKU: U B cpepe IKOHOMHUKH, U B OU3HECE, U B
TEXHOJIOTHYECKUX 00JIacTAX, U JJa’ke B TyMaHUTapHbIX cdepax. Takum oOpa3om, Kpyr
00yJaromuxcs, 1Jisi KOTOPbIX MaTeMaTHKa CTAaHOBUTCS 3HAYMMBIM MPEAMETOM, (PyHIaMEHTOM
0o0pa3oBaHus, CyIIECTBEHHO pacuiupsierca. B Hero BXoaAT He TOJIBKO 00ydaromiuecs, IJIaHupyolue
3aHUMAaThCsl TBOPUYECKON U HCClIe10oBaTeIbCKON paboToM B 00J1aCTH MaTeMaTUKU, UH(OPMATHUKH,
(bU3HUKH, SKOHOMUKHU U B APYTUX 00IACTAX.

[Ipuknaanas 3HaYMMOCTh MaTEMaTHKHU 00YCIIOBIIEHA TE€M, YTO €€ MPEIMETOM SIBIISIOTCS
(byHIaMeHTalIbHbIE CTPYKTYPBI HALLIETO MUPA: MPOCTPAHCTBEHHBIE (POPMBI M KOJTMYECTBEHHBIE
OTHOIIECHMS, (PYHKIIMOHATIBHBIE 3aBUCUMOCTH U KaTETOPHH HEOIPEIeIEHHOCTH, OT POCTEUIIINX,
YCBanWBaEMbIX B HEMIOCPEICTBEHHOM OIBITE, 0 CIOKHBIX, HEOOXOAUMBIX JUIS Pa3BUTHS HAYUHBIX U
TE€XHOJIOTHYECKUX UAeH. be3 KOHKPETHBIX MaTEMATUUECKUX 3HAHUM 3aTPyIHEHO TOHUMaHKE IPUHIIMIIOB
YCTPOMCTBA U MCIIOJIb30BAaHUS COBPEMEHHOMN TEXHUKH, BOCTIPHATHE M HHTEpIpETalysl pa3sHO0Opa3HO
COLIMAJIEHOW, 2KOHOMUYECKOH, MOJUTHUECKOW HHPOpMALH, MaTodPPeKTUBHA TOBCEIHEBHAS
IpaKkTU4ecKas JIesTeIbHOCTh. Bo MHOTHX cdepax mpodeccuoHaTbHON AeATEIbHOCTH TPEOYIOTCS YMEHUS
BBINOJIHATh PACUEThI, COCTABIATH AJITOPUTMBI, IPUMEHATH (POPMYJIbI, IPOBOUTH T€OMETPUUECKHE



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

OnHOBpeMEHHO ¢ pacuiupeHrueM chep NpUMEHEHHs] MaTeMaTHKU B COBPEMEHHOM 00111ecTBe Bcé Oosee
BA)KHBIM CTAHOBUTCS MaTEMAaTUYECKHUI CTHJIb MBIIIUICHHUS], IPOSIBIISIOIIMNICS B ONPEACIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpoliecce n3yueHns MaTeMaTHKU B apceHall IPUEMOB U METOJ0B MBILICHUS
YeJl0BeKa ECTECTBEHHBIM 00Pa30M BKIIIOUAIOTCA MHIAYKIUS U TIeAYKIHsL, 000011eHNe 1 KOHKPETU3alus,
aHaJIu3 U CUHTE3, KIaccuuKaIys U cucteMaTu3alus, abctparupoBanue v aHanorus. O0beKThI
MaTeMaTUYECKUX YMO3aKIFOUEeHUH, IPaBUJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX
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
JIECTBOBATD 110 33JIaHHBIM AJITOPUTMAaM, COBEPIIICHCTBOBATh U3BECTHHIC U KOHCTPYHUPOBAaTh HOBbIE. B
MPOIIeCCe PEIICHUs 3a/1a4 — OCHOBBI JJIsl OPraHU3aluK YIYeOHOU NesATEIbHOCTH Ha YPOKaX MAaTEeMAaTHKH -
Pa3BUBAIOTCS TBOPUYECKAS M MPUKIIAJIHAS CTOPOHBI MBIIIJICHUSI.

O6y‘I€HI/IC MaTeMaTuKe JaéT BOBMOKHOCTD Pa3BuUBATh y yHalllUXCA TOUYHYIO, pallTUOHAJIBHYIO 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.

Heo6xoauMbpIM KOMIIOHEHTOM OOIIEH KYJIbTYPhl B COBPEMEHHOM TOJIKOBAaHUH SIBIISICTCS 00IIIEe
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.

N3yuenne mMareMaTHKH CIOCOOCTBYET ICTETUYECKOMY BOCHHUTAHUIO YEJIOBEKa, TOHUMAHUIO KPacoOThl U
U3AIIECTBA MaTEMAaTUYECKHX pacCyXJICHHH, BOCHPUATHIO I'€OMETPHUYECKUX (OPM, YCBOCHHIO HJIEH
CUMMETPUHU.

[TpuopurerHsiMi neasiMu o0yuyeHusi marematuke B 10-11 kiaaccax Ha yriy0.1€éHHOM ypoBHe
SIBIISIFOTCS

- (OopMHPOBaHUE IIEHTPAIBbHBIX MaTEMaTUYECKUX MOHATHH (YMCII0, BEIWYMHA,T€OMETpUYecKas
¢durypa, TmepeMeHHas, BEpPOATHOCTb, (YHKIMs, MPOU3BOJHAS, HMHTErpaig), oOecrneunBarOIINX
IPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMaTHUECKOro00pa3oBaHus 00y4YaroIXCs;

- TMOoJBEJeHHE OOydYaroIMXCs Ha JOCTYIIHOM JJIsi HUX YPOBHE K OCO3HAHHUIO B3aWMOCBSI3U
MaTeMaTHUKd W OKpPY)KaloLIero Mupa, MOHUMAHHUIO MAaTeMaTHKM Kak 4YacTu oOmedl KyJbTypsl
YEJI0BEYECTBA;

- pa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUYECKHX CIMOCOOHOCTEH OOyYaroIIMXCs, MO3HABATEIIbHON
aKTUBHOCTH, MCCJIEIOBATEIbCKMX YMEHHUH, KPUTHUYHOCTH MBILIUICHHUS, WHTepeca K H3YUYCHHUIO
MaTEeMaTHKH;

- (opmupoBaHue (QYHKIIMOHAIHHOW MaTEeMaTHMYECKON TIpaMOTHOCTH: YMEHHS pacro3HaBaTh
MaTeMaTHYECKUE ACMEKThl B PEAIbHBIX XU3HEHHBIX CUTYalUSXM MPU HU3YUYEHUH APYTUX YUEOHBIX
IPEeIMETOB, MPOSBICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEW, (opMyiaupoBaTh HUX Ha S3bIKE
MaTeMaTUKH U CO37jaBaTh MaTeMaTHYECKUE MOJEIN, IPUMEHATh OCBOEHHBIM MaTeMaTUUECKUN anmnapar
JUISL pelIeHUs MPaKTUKO-OPUEHTHPOBAHHBIX 3a/lady, WHTEPIPETUPOBATh M OLEHUBATH MOJyYEHHbIE
pe3yNbTaThI.

OCHOBHBIMHU JIMHUAMU cojiepxkaHus marematuku B 10—11 kiaccax yriayGnéHHOrO YpOBHS SIBISIIOTCS:
«Yucna u BIYMCICHUD», «Anredpay («Anredpandeckue BHIPAKEHUS», «YPAaBHEHHS U HEPABEHCTBAY),
«Havana wmaremarudeckoro anammusza», «l'eomerpus» («I'eomerpuueckue (GUTypbl U UX CBOHCTBaY,
«M3MepeHrnereoMeTpHuecKuX BEeIUYNH»), «BeposaTHocTs U cTaTucTuka». JlaHHbIC JIMHUM Pa3BUBAIOTCS
napajiesIbHO, KX 1asi B COOTBETCTBUH C COOCTBEHHOM JIOTUKOW, OJJTHAKO HE HE3aBUCUMO OJIHA OT JIPYTOH,



a B TECHOM KOHTAaKTe W B3aMMOAEUCTBUH. Kpome 3TOro,nmx oOBEIUHSET JIOTHUECKass COCTaBIISAIONIA,
TPaJMLIMOHHO TpUCYyIAas MaTeMAaTHKE U [POHU3bIBAIOLIasi BCE MaTEeMaTHMYECKUE Kypchl H
conepxkarenbubie TuHUU. ChopmynupoBanHoe Bo @T'OC COO TpeboBaHUE «yMEHHE OINEPUPOBATH
MOHATUSIMM: OIIPEAEICHUE, aKCHMOMa, TeOopema, CIEACTBHE, CBOMCTBO, IPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIHPOBKH, YMEHHE (OPMYITHPOBATH OOPATHOE U MPOTUBOIIOIOKHOE YTBEPIKICHHE,
IIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, UCII0JIb30BaTh METOJ MaTEMaTUYECKOW MHAYKIMH, IPOBOIUTH
JIOKA3aTeJIbHbIE PACCYXKICHUS IPU PELICHUM 337a4, OLEHUBATh JIOTMYECKYK IPaBUIBHOCTh
paccyXJeHUi» OTHOCUTCS KO BCEM Yy4eOHBIM KypcaM, a (QOPMUPOBAHUE JIOTUYECKHX YMEHHI
pacnpezensercs Mo BceM rojiaM o0y4eHus: Ha YPOBHE CpeIHEro 001ero oopa3zoBaHusl.

B cootBerctBun ¢ ®I'OC COO maremaTuka sSBIseTCs 00s3aTeNbHBIM MPEIMETOM Ha JTAHHOM
ypoBHe o0pa3oBanus. Hactosiel mporpaMmoii o MaTeMaTuKe MpelyCMaTpUBaeTCs H3y4eHHEe yueOHOTO
npeamera «MaTeMaTuka» B paMKax TpEX ydeOHBIX KypcoB: «AnreOpa M Hadajza MaTeMaTHYeCKOTO
aHanuza», «l'eomerpus», «BeposaTHOCT U craTuCTHKa». DOpPMUPOBAHUE JIOTUYECKUX YMEHHHU
OCYIIECTBIISIETCS HA TPOTSHKEHUH BCeX JIeT 0OydeHHs Ha YpOBHE cpenHero obmiero oOpa3oBaHus,a
AJIEMEHTHI JIOTUKU BKJIIOUAIOTCS B COJIEP )KAHHUE BCEX HA3BAHHBIX BBILIE YUYEOHBIX KYPCOB.

Hannas nporpamma o0yuenus matemaTuku B 10-11 xmacce CYHI] HI'Y opuenTHpOoBaHa Ha o0yueHue
y4Yamuxcst Ha HHPOPMaIMOHHO-MaTEMaTHIECKOM MTpouIIe.

ITporpamma oGyuenus mo Mmatemaruke B 10-11 knacce peanusyercs yepe3 ypoOUHYIO U BHEYPOUYHYIO
AeSATeIbHOCTD U MPEAINOoaraeT UX coueTaHue.

B conep:xannu BHeYpOYHO¥ leATeJIbHOCTH 10 MaTemaTuke B 10 -11 kiacce npeanoJararorcs
cileaylolue BO3MOKHbIE ee BU/bI:

1. Cnenkypcsl kKadeapsl MaTeMaTHKH (OOIIEUHTEIUIEKTYalIbHOE HAPaBJICHUE PA3BUTHS)
- DJIeMeHTapHasl FeOMEeTPHsI

- [Tapametpsl

- 3a1auy MOBBIIIEHHOH CJIOKHOCTH 110 CTEPEOMETPHUH U IUTAHUMETPHH BBIITYCKHOTO XapakTepa
- HectanpapTHble 3ajaun 1o MaTeMaTHKe

- OnuMnuaaHbIe 331a4U 10 MaTeMaTHKe

- Pemenus 3aga4 BCTyNUTENBHBIX UCTIBITAHUM

- DyieMeHThl Teopuu rpadoB

- 3ajaun 1o ayireOpe U reOMETPUHN BBIITYCKHOT'O XapaKkTepa

- OCHOBBI CTEPEOMETPUH

- Breenue B MaTeMaTHUECKYIO U KOMIIBIOTEPHYIO JTUHTBUCTUKY

- CeMMHap 110 FEOMETPUU U TOTIOJIOTHH

- Beenenue B nudpepeHnmaibpabie ypaBHEHUS

- [locTpoenuie n aHaNNU3 BBIYUCINUTENBHBIX AITOPUTMOB

- Teopema Abens B 3amauax

2. Yyactue B 9KCKYpCHsIX B HAyYHO-HUCCIIEeI0BaTeIbCKIE HHCTUTYTHI, BBICIINE yueOHbIE 3aBEICHUS,
MYy3€H, BBICTABOUHBIE LIEHTPHI, TUIAHETApUi, APyTUue OPraHu3ally U OCEUICHIE HayYHO-TIOMYJISIPHBIX



JIEKIUH BEAYIINX YUYEHBIX U CIICIUATUCTOB (OOIMIEMHTEIUICKTYTbHOE, OOIIEKYIHTYPHOE U COLUATBHOE
HaIpaBJICHUS PA3BUTHS)

3. Yuactue o0yyaronmxcs B Hay4HO-HCCIIEI0BaTEIbCKOM e TEIbHOCTH, MTOITOTOBKA JOKJIAJIOB O
pe3ysbTaTax Ucciael0BaHus AJIsl IPEICTaBICHUS Ha MKOJIbHOM ceKunu MexXTyHapoaHON HayYHOH
CTyJeHUYeCcKO! KoH(pepeHInU (00IIEUHTENIEKTYaIbHOE U COI[MAIbHOE HAMIPABJICHUS Pa3BUTHUS)

4. Yyactue oOydaromuxcs B mpeaMeTHbIX onmmMiuanax (Otkpeitas omumnuana CYHIT HI'Y,
Bceepoccuiickas onumnuaza NKOJILHUKOB [0 MaTeMaThke, Bcecnubupckas oMMIinaa mMKOIbHUKOB 110
MaTeMaTHKe | Jp.) (O0IIEeNHTEIUIEKTyalIbHOE HAlpaBJIEHUE Pa3BUTHS).

5. Yuactue o0y4aromuxcs B KOMaHTHO-JIMYHBIX COPEBHOBaHUX, Harpumep, Typaupe ['oponos, Typuupe
umenn KonmMoroposa u jip. (00IIEHHTEIUIEKTyalIbHOE, OOMIEKYIbTYPHOE U COITUAIEHOE HAIPABJICHUS
pa3BUTHSA)

6. UTeHue KHUT, IPOCMOTP TOKYMEHTAJIbHBIX, HAYYHO-IIOMYJISIPHBIX, XyA0KECTBEHHbBIX, HAyYHO-
(anTacTHUECKUX, (UIBMOB C IEJIbI0 3HAKOMCTBA C TEOPUEH, TPAKTUKOMN U UIEIMHU IIPUMEHEHUS
MIPEIMETHBIX 3HAHUH B 00CYKJICHUE COJICPIKAHUS KHUT U (PUITBMOB (JyXOBHO-HPABCTBCHHOE,
OOIICHMHTEIUICKTYaIbHOE U OOIIEKYIbTYPHOE HAIIPABIICHUS PA3BUTHS).

7. IHbIe BUOBI BHeyquHOﬁ JACATCIIbHOCTH 110 MaTCMATHKE.

MECTO YYEBHOI'O IPEJMETA «MATEMATHUKA» B YYEBHOM IIJIAHE

B yue6nom mnane CYHI] HI'Y na usyuyenue maremaruxu B 10-11 kiaccax nHdopmanmoHHo-
MaTEeMaTHYeCKOro Mpoduiist AByXIoAUYHOIO MMOTOKA Ha YIriyOlIEHHOM YpOBHE OTBOAUTCS 8 y4eOHBIX
4acoB B HEJIENIO (2 yaca JeKIUH 1 6 yaca MpaKkTHUECKUX 3aHATHI) B TEUEHHE KaXJI0ro rojia 00yueHus,
Bcero 544 yueOHbIX yacoB («AureOpa U Hayaja MaTeMaTHYeCcKoro aHajau3ay - 272 y4eOHbIX yaca,
«"eomerpusi» -204 yueOHbIX yaca, «BepoaTHOCTb M cTaTHCTUKA) - 68 yueOHbBIX 4acoB.

INIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOT'PAMMBI 11O MATEMATHKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHHS
OcBoenne ydeOHOro mpeameTra «MaTemaTHKa JIOJDKHO OOecreunBaTh JOCTHKEHHE Ha YPOBHE
cpenHero ooOmero o0pa3oBaHUS — CIEAYIOIIUX JHUYHOCTHBIX, METANpeAMETHBIX U  IPEeIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:
JUYHOCTHBIE PE3YJIBTATHI
1) rpaxaaHcKoro BOCIUTAHUS:
c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIMHA OOYYAIOMErocs Kak aKTUBHOTO M OTBETCTBEHHOTO
YIeHa POCCHICKOTO OOIEecTBa, MPEACTABICHHE O MaTeMaTHYECKUX OCHOBAaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHHH, IPOIIEAYP IPaKIaHCKOTO 001IecTBa (BEIOOPHI, ONIPOCHI U JPYTOE), YMEHHUE
B3aUMOJICHICTBOBATH C COIIMAIIBHBIMA UHCTUTYTAMH B COOTBETCTBUU C UX (PYHKITUSIMH U Ha3HAYCHHEM;
2) MaTPHOTHYECKOr0 BOCIUTAHMS:
c(OpPMUPOBAHHOCTh POCCUMCKONW TpaKAAaHCKOW HUIACHTUYHOCTH, YBAXKEHUS K NPOHUIOMY U
HACTOSIIEMY pPOCCHMCKOW MaTE€MaTHKH, LEHHOCTHOE OTHOIICHHE K JOCTHXKEHHSM POCCUHUCKUX
MAaTeMaTUKOB M POCCHICKOM MaTeMaTHYECKOW WIKOJbI, MCIOJIb30BAaHUE 3THUX AOCTHKEHUU B JIPYTHX
HayKax, TEXHOJOTHAX, Chepax IKOHOMUKH,
3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
OCO3HAHHE NYyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CHOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUs, 3THYECKOIO0 MOBEJACHHS, CBSI3AHHOTO C NPAKTUYECKUM IMPUMEHEHUEM IOCTHKEHUM HAyKH U
JeSITebHOCThIO YU4EHOTO, OCO3HAHUE JIMYHOTO BKJIAJ[Aa B TIOCTPOSHUE YCTOMUMNBOTO OYAYIIETro;



4) 3CTeTHYeCKOro BOCIIUTAHUS:

3CTETHYECKOE OTHOIIEHHE K MUY, BKJIFOYAst 3CTETUKY MATEMAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHU, PACCYKICHUH, BOCIIPUIMYMUBOCTh K MAaTEMATUYCCKUM aCTIEKTaM Pa3IUIHbIX
BUJIOB UCKYCCTBA;

5) ¢pu3nYeCKOro BOCIUTAHUS:

C(l)OpMI/IpOBaHHOCTb YMCHUA TMPUMCHATH MATCMATUUYCCKHUEC 3HAHUSA B HHTCPCCAX 3O0POBOro Hu
Oe3omacHOro o0pas3a >KU3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY 37I0pOBbIO (3710pOBOEC IMHUTAHHE,
cOaITaHCUPOBAHHBIA PEKUM 3aHATHI M OTAbIXa, peryisipHas (u3uueckas aKTUBHOCTH), (DU3UUECKOE
COBEPIIIEHCTBOBAHHUE MPH 3aHIATUAX CIIOPTHBHO-03I0POBUTEIILHON JESITEIbHOCTHIO;

6) TpyaoBOro BOCHUTAHMA:

TFOTOBHOCTh K TPYyIy, OCO3HAHHE IIEHHOCTH TPYIOIIO0US, HHTEpEC K pa3iudHbIM chepam
npodeCCHOHATIBHOM IEeSITEIbHOCTH, CBI3aHHBIM C MATEMATHKON U €€ MPUIIOKECHUSIMH, YMEHUE COBEPIIATh
OCO3HaHHBIH BBIOOD Oy IyIiiel MpodecCHr 1 pearTn30BbIBATH COOCTBEHHBIC YKU3HEHHBIC IIAHbI, TOTOBHOCTh
U CIOCOOHOCTh K MaTeMaTH4ecKOMYy OOpa30BaHUIO M CaMOOOpPA30BAHUIO HA MPOTSIKCHUH BCEH JKU3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PELICHUH MPAKTHYECKUX 3a/1a4 MaTEMaTHYECKON HAIIPABICHHOCTH;

7) 3KOJIOTHYECKOro BOCIIMTAHMS:

Cq)OpMHpOBaHHOCTI) SKOJIOTUYECKOU KYJbTYPBbI, IOHUMAaHUC BIWAHHUA COUAIIBHO-3KOHOMUYCCKHUX
IPOIECCOB HA COCTOSIHUE TPHPOIHON M COIMAIBHOW CpEebl, OCO3HAHHE TII00ATBHOIO XapakTepa
3KOJIOTHUYCCKUX HpO6HeM, OopucHTauusa Ha IMPUMCHCHHUEC MAaTCMATHYCCKUX 3HAaHUH AJi1 pClICHuAd 3aJia4 B
00acTH OKpPYXArOIICH Cpelbl, TUIAHWUPOBAHUE TOCTYIIKOB M OIICHKH MX BO3MOXXHBIX ITOCIICICTBUUN IS
OKpY>KarolleH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 0011IeCTBEHHOM MPAaKTUKH, TOHUMaHUE MaTEMaTUUECKON HayKu Kak c(hepbl UeI0BEYECKOM AesITEIbHOCTH,
JITAIlIOB €€ Pa3BUTHA W 3HAYUMOCTU JJIA PA3BUTHUA LHUBUIIU3AIMKU, OBJIAACHUC A3BIKOM MATCMATHKU U
MaTeMaTHUECKOU Ky.]'[BTypOI\/JI KaK CpCACTBOM IMMO3HAHUA MHUPA, TOTOBHOCTHE OCYHICCTBJIATH HNPOCKTHYIO U
HCCIIEA0BATENBCKYIO ACSITENBHOCTh HHINBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbTare n3yueHust MaTeMaTUKU Ha YPOBHE CpeiHero od1ero oopa3oBaHus y o0ydaromerocs
OyayT cQopMHpOBaHBI IO3HABaTeNbHbIE YHHUBEpCalbHble Y4eOHbIE JEMCTBUS, KOMMYHHUKATHBHBIE
YHHUBEpCaJbHbIE Yy4eOHbIC NEHCTBUS, PEryJISiTUBHbIE YHUBEpCaJbHblE y4yeOHbIE JEHCTBHS, COBMECTHas
NESATENBHOCTD.

Ilo3naBaTe/ibHBbIC YHMBeEPCAIbHbIE Y4eOHbIe 1eHCTBUS

ba3oBble Jornyeckue JeMCTBUSA:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MaTEMaTHUYECKUX OOBEKTOB, MOHSATHH,
OTHOIIEHUH MEX]y MOHATUAMH, (OPMYTUPOBATH ONIPEICTCHUS TIOHSITHH, YCTAHABIMBATh CYIIECTBEHHBIIN
MPU3HAK KJaccu(HUKaAIMy, OCHOBAHUS JJIs 00OOOIIEHUS U CPaBHEHUS, KpUTEPUHU TIPOBOJIUMOTO aHAJIH3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTh W  IPEOOPa3OBBIBATH  CYXKICHHUS: yTBEPAHWTEIbHBIE U
OTpHUIIATeNbHbIE, €IMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

BBISIBIIATh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M MPOTUBOpeuns B (pakTax, JaHHBIX,
HaOMIOJEHUSAX W YTBEPXKACHUSAX, TMpeJJiaraTh KPUTEPUU IS BBIABICHHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JleTIaTh  BBIBOJIBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIFOYEHU W, YMO3AKIIOUCHU I IO aHAJIOTHH;

MPOBOJIUTH CAaMOCTOSTENILHO JTOKa3aTeIbCTBA MAaTEMAaTHUUECKUX YTBEPXKICHUU (TMpsSMBbIE W OT
MPOTHBHOTO), BBICTPAMBATh apPTyMEHTAIIUI0, MPUBOIUTH TPHUMEPHl M KOHTPIPUMEPHI, 0O0OCHOBBLIBATH
COOCTBEHHBIC CYKICHHS M BHIBOJIBI;



BBIOMpATh CHOCO0 pelieHus: y4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapHAHTOB pEIICHHUS,
BbIOMpATh HanOoJIee MOIXOAAIINHI ¢ YYETOM CaMOCTOSITEIBHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble uccienoBaTe/bCKHe 1eCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KaK  UCCIIEJIOBATECIILCKUN WHCTPYMEHT TIO3HAHMS,
(hopMyIHpPOBATh BOIIPOCHI, (PUKCUPYIOLINE MPOTHBOPEUNE, IPOOIEMy, YCTAaHABIMBATh HCKOMOE U JAHHOE,
(dbopMHUPOBATh TUIOTE3Y, APTYMEHTHUPOBATH CBOIO IMO3UIINIO0, MHEHUE; POBOIUTHCAMOCTOATEIHHO

CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, UCCIIEJOBAHHE

M0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4ecKOoro oOBbEKTa, SBJICHUS, IMPOIECCa, BBIIBICHUIO
3aBHUCHUMOCTEH MeXIy 00beKTaMu, SIBJICHUSMHU, IPOLIECCAMU;

CaMoOCTOSITeNIbHO (OpMYyJIUPOBaTh OOOOIIEHHS U BBIBOABI IO pe3yibTaTaM IPOBEIEHHOTO
HaAOJIO/IEHUsI, HCCIIEIOBaHMUs, OICHMBATh JOCTOBEPHOCTb IIOJYUYEHHBIX pPE3yJIbTaTOB, BHIBOJIOB U
000011IeHMI;

MPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOLIECCa, a TaKKe BBIABUIATh MPEINOJIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIOBHUSX.

Pa6ota ¢ nuadpopmanueii:

BBISBJISITH IS(OUIIUTHI HH(OPMAIINH, TAHHBIX, HCOOXOUMBIX JUIsl OTBETA HA BOIPOC | ISl PEIICHHUS
3aJauu;

BEIOMpaTh HH)OPMAIIHIO U3 UCTOYHUKOB Pa3IMIHBIX THUIIOB, aHAIM3UPOBATh, CACTEMATU3UPOBATH U
WHTEPIPETHPOBATH HHPOPMAIIHIO PA3IMIHBIX BHIOB B (POPM MpeACTaBICHUS;

CTPYKTYpHUpOBaTh WH(POPMAINIO, MPEACTABIATh €€ B pPa3IMYHBIX (QopMax, HIUTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH 110 CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIM KPUTECPHUSIM.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbI€ 1eiiCTBUSL:

BOCIIPUHUMATH U (OPMYITHPOBATH CYXKJEHUS B COOTBETCTBUH C YCIOBUSMH U LEISIMU OOIICHHUS,
SICHO, TOYHO, TPaAaMOTHO BBIPaXaTh CBOIO TOUYKY 3pEHUsS B YCTHBIX M TMHUCHBMEHHBIX TEKCTax, IaBaTh
MOSICHEHHUS 110 X0y pEeUIEeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJIyYEHHBIN pe3yibTaT;

B X0Jie 00CYXJICHUS 3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYX1aeMOM TeMbl, TPOOIEMBI, pelaeMon
3a/1aud, BBICKA3bIBaTh MHJIEHU, HAIICJICHHBIE HA IOWUCK PEIICHUs, COMOCTaBIATh CBOM CYXKICHHUS C
CYXKICHHUSIMH JIPYTUX YYaCTHUKOB JHAaNiora, OOHApy>KUBAaTh pa3IU4Ke U CXOACTBO MO3UIIHI, B KOPPEKTHOM
dbopMme hopMyIHUpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

NPEACTABIATh  PE3yJbTaThl PpELICHUs 3a/layd, OSKCIEPUMEHTAa, MCCIECIOBAaHUs, IPOEKTa,
CaMOCTOSITENTFHO BBIOMPATh (opMaT BBICTYIUIGHHS € YYETOM 3aqad TPE3eHTAlMd U OCOOEHHOCTEH
ayJIUTOPUH.

PerynsiTuBHbIe YHUBepCaJIbHbIE y4eOHbIE 1eiicTBUS

Camoopranusanus:

COCTABJISITH IUJIAH, aJITOPUTM PEIISHUS 3a7a4H, BEIOMPATh CIIOCO0 PEHICHUs ¢ YYETOM UMEIOIIHXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BApPUAHTHI PEIICHUH C
y4ETOM HOBOM MH(OpMaIUu.



CaMOKOHTPOJIb:

BJaJIeTh HAaBbIKAMM IIO3HABATENBHOM peQeKCHH Kak OCO3HAaHMS COBEPIIAEMBIX JCHCTBUH H
MBICIMTEIBHBIX IPOLECCOB, MX pE3yJbTaTOB, BIAJETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJISA
Ipolecca U pe3yibTaTa pelleHrs MaTeMaTHIEeCKON 3a1a4u;

IIPEABUIECTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HMKHYTh IIPH PELICHUHU 3aJa4d, BHOCUTh KOPPEKTHUBBI B
JESATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX, HANJEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yJjbTaTa IEIW W YCIOBUSAM, OOBSACHATh NPUYMHBI JTOCTHIKCHUS WU
HEIOCTHKEHHS PE3yJIbTaTOB ACATEIbHOCTH, HAXOAUTh OIIHOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITeIbHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAMBHUAYaJbHON PAa0OTHI MpPU pEIICHUH
y4eOHBIX 3a/1a4, IPUHUMATh 11€JIb COBMECTHOM JIEATENbHOCTH, IUIAHUPOBATh OPTaHU3AlUI0 COBMECTHOM
paboThl, pacmpeneisTh BUABI pabOT, IOroBapuBaThbcs, OOCYXKIaTh MPOIlECC U pe3yibTaT pabdoThl,
000011aTh MHEHHSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B I'PyHIOBBIX ¢GopMax paboThl (00CyXkaeHUsS, OOMEH MHEHUN, «MO3TOBBIE LITYPMBI» U
WHBIE), BBIMOJIHATH CBOIO 4YacThb PaOOTHl M KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTHMH YJI€HAMU
KOMaH/Ibl, OIICHHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUN MPOAYKT MO KPUTEPUIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMHU B3aUMOJCHCTBHUS.

INPEAMETHBIE PE3YJIbTATDBI
[IpenmeTHble pe3yabTaThl OCBOCHUs pabouyeil mporpaMMsbl 10 MaTeMaTHKE HPEACTaBJICHbI 10 roAaM
00y4YeHHs B paMKax OTJEIBbHBIX KypCOB B COOTBETCTBYIOIIMX pa3zenax Hactosmen [IporpaMmer.

YUYEBHBIN KYPC «AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

VYuebnslii Kypc « Anredpa 1 Hauajia MaTeMaTUUeCKOTO aHATN3ay SBJISIETCS] OTHUM U3 HanOO0JIee 3HAUNMBIX
B MpoTrpaMMe CpeaHero ooOmero o0pa3oBaHUsA, MOCKOIBKY, C OJHON CTOPOHBI, OH OOECIeYHuBaET
WHCTPYMEHTAIbHYI0 0a3y JJIsl M3y4YeHHsI BCEX E€CTECTBEHHO-HAYYHBIX KYypCOB, a C IPYTOMl CTOPOHHI,
¢dopmupyeT joruyeckoe M aOCTPAKTHOE MbIIUIEHHE OOYdYalOUIMXCsl Ha ypOBHE, HEOOXOIUMOM Jis
OCBOEHUS MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH M APYTHX JUCUUIUIMH. B pamkax
JAHHOT0 y4eOHOro Kypca oOydarollrecs OBJa/eBalOT YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HAyKH,
KOoTOpas (hOpMyIUpPYyeT CBOU AOCTHKEHHs B MaTeMaTHUeCKOi (opme.

VY4ebHblil Kypc anreOpbl W Hayajdl MaTeMaTHMYECKOro aHaliM3a 3aKjaJblBaeT OCHOBY JUIS YCHEIIHOTO
OBJIaJICHUS 3aKOHaMU (U3UKU, XUMHUHM, OHOJIOTHMH, MOHMUMAHUS OCHOBHBIX TEHJEHIMH pPa3BUTHSA
HSKOHOMHMKHM U OOIIECTBEHHON >H3HH, MO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX LU(POBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO MCIIONb30BaTh MX Ul JaybHeillero oOpa3oBaHUS U B
MOBCEHEBHON kM3HU. B TO ke BpeMs OBiajgeHHE aOCTPAKTHBIMH U JIOTHUECKH CTPOTHUMHU
KOHCTPYKIMSAMHU airedopbsl 1 MaTeMaTHYECKOrO aHaIM3a Pa3BUBAET YMEHHUE HAXOIAUTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh HCTHHHOCTb, JOKAa3bIBaTh YTBEPXKICHHS C TOMOIIbI0 MHIYKIMH M paccyXIaTbh
JIeTyKTUBHO, UCMOJIb30BaTh 0000IEHIE U KOHKPETU3AlNI0, abCTparupoBaHue U aHaJIOTUIo, hopMUpyeT
KpPEaTHBHOE U KPUTUIECKOE MBIIILICHHE.

B xome m3yuenus ydeOHOro Kypca «Anrebpa w Hayalla MaTEeMaTHYECKOTO aHAIM3a» OOydJarouIrecs
MOJTy4YarOT HOBBIM OIBIT PEHICHUS TPUKIATHBIX 33/1a4, CAMOCTOSTEITLHOTO TIOCTPOCHUSI MATEMaTHUECKUX
MOJIeJIeH peaNbHBIX CUTYaIli, WHTEPIPETAIlMHA IONyYEHHBIX PEIICHHWH, 3HAKOMSTCS C MPHUMEpPaMH
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPO/IE, HAYKE U UCKYCCTBE, C BBIAAIOIIUMUCS MaTEMaTHYECKUMH
OTKPBITUSIMHU U UX aBTOPAMHU.



VYuebHblil Kypc 00J1a1aeT 3HaYUTENbHBIM BOCIUTATENbHBIM IOTEHIIMAIOM, KOTOPBII peanu3yercst Kak
yepe3 y4eOHbIN MaTepuai, cnocoOCTBYIONMI (OpMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK U yepe3
cneun(uky y4eOHOH JeATeNbHOCTH, TPEOYIOmEeH MPOAODKUTENPHON KOHIEHTPAlMM BHUMAaHMA,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 IIOJYUYEHHBIN Pe3yJIbTaT.

B ocHoBe MeToauku o0y4yeHus anredpe U HavalaM MaTeMaTUYeCKOTO aHalln3a JISKUT JAeATEIbHOCTHBIN
NPUHIUI 00y4eHUsI.

B crpykType yuebHoro kypca «Anredpa ¥ Hayajaa MaTeMaTHUECKOTO aHAJIM3a» BBIACICHBI CICIYyOLIHE
COJIEPKATEIbHO-METOANYECKNE TUHUM: «HUCIa U BEIUMCICHUSY,

«DyHkMu u Tpadukm», «YpaBHEHHsS M HepaBeHCTBa», «Hauama wmaTeMaTHUecKoro aHaim3aw,
«MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COJEp)KaTeIbHO-METOIMYECKUE JIMHUM H3y4daloTcid Ha
NPOTSDKEHUH JIBYX JIET 00y4YeHHsS Ha YPOBHE CPEIHEro oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOIHSSA
ApYT Apyra U MOCTENEHHO HACKILAasICh HOBBIMU TEMaMU U pa3zaenaMu. JlaHHbIHA yueOHBbIH Kypc sABIsSeTCs
MHTETPAaTUBHBIM, IOCKOJIbKY OOBEAMHAET B ce0e coiepKaHUe HECKOJIBKUX MaTeMaTHUECKUX AUCLUIUINH,
TaKuX Kak ajaredpa, TPUTOHOMETpHS, MaTeMaTHMYECKHH aHajau3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
noruka u apyrue. [To mepe Toro, kak o0yyaromuecs OBlIaJeBat0T Bc€ Oosee MUPOKUM MaTeMaTHYECKUM
amnmaparoM, y HHUX IOCJeIoBaTelbHO (OpMUpPYETCS M COBEPILIEHCTBYETCS YMEHHE CTpPOMTH
MaTeMaTHYECKyl0 MOJENIb peaJbHOM CHUTyalMM, HNPUMEHSATh 3HAHMS, IOJyYEHHbIC NPU H3YYECHUHU
yueOHOro Kypca, Jisl peleHUs CaMOCTOATENIbHO C(pOPMYyIMPOBAaHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenbHo-MeToAMYeCKas JTUHUS «Yuciia M BBIYMCICHUS» 3aBepuiaeT (POPMUPOBAHHE HABBIKOB
UCMOJIb30BAHUS JICHCTBUTENBHBIX YHCEJ, KOTOpOe ObUIO HAyaTo Ha YpPOBHE OCHOBHOTO OOLIEro
obpa3oBanus. Ha ypoBHe cpenHero obuiero oopazoBanus 0coboe BHUMaHHE yaensieTcss GOPMUPOBAHUIO
HABBIKOB PAIlMOHAJILHBIX BBIYMCICHHUN, BKIIIOYAIOIIUX B ce0s UCIOIB30BaHUE PA3IMYHBIX (OPM 3amHCH
qHca, YMEHHUE JIeNaTh MPUKUIKY, BBINOJHATH NMPUOIMKEHHBIE BBIYHUCICHUS, OLEHHBATH YHCIOBBIC
BBIpO)XEHUS, paboOTaTh C MaTeMaTHYECKMMH KOHCTaHTaMHU. 3HAKOMblE OOYYaroIIMMCS MHOXECTBa
HaTypalbHbIX, LEJIbIX, PAlUOHAJIBHBIX M JCUCTBUTEIbHBIX YHCEN JIOMOJHSIOTCS MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXIoM U3 3THX MHOXECTB pacCMAaTPUBAIOTCS CBOWCTBEHHBIE €My
cnenn(puYecKre 3aauu U OIepalyy: JeJIeHUe HalleJI0, OIEPUPOBAHUE OCTATKAMU HA MHOKECTBE LIEJIBIX
qucesl, 0coOble CBOICTBA PALlMOHAIBHBIX U MPPALMOHAIBHBIX YHUCEI, apu(pMEeTHUeCKUe OmIepaluu, a
TaK)K€ H3BJICUEHUE KOPHS HAaTypaJlbHOM CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX uucen. bmaronmaps
MIOCJIEZI0BATEIBHOMY PACIIMPEHUIO KPyra HCIOJIb3YEMbIX YHCENl M 3HAKOMCTBY C BO3MOKHOCTSIMH HX
MIPUMEHEHUSI JJIs pEIIeHUs pa3InYHbIX 3a]1a4 (OPMUPYETCS MPEACTABICHUE O EAMHCTBE MaTEMAaTUKH KaK
HayKM M €€ pOoJIM B IOCTPOECHUH MOJENel peajbHOro MHUpa, HMIMPOKO HCHOJIB3YIOTCA 0000ILIeHHe U
KOHKpEeTH3aLusl.

Jluaus «YpaBHEHUS U HEPABEHCTBA» PEATM3yeTCsl Ha MPOTSHXKEHUH BCEro 00yueHHs Ha YPOBHE CPEJIHETO
obmero oOpa3oBaHuUs, TOCKOJIBKY B KaxXaoM paszene [IporpamMmbl MpeaycMOTPEHO pelLIeHHe
COOTBETCTBYIOLIMX 337a4. B pe3ynbraTe oOydaronyecs: OBlIaJeBalOT pa3IMYHBIMU METOJJAMH PELICHU S
palMoOHANBHBIX, HWPPALMOHAIBHBIX, IOKA3aTeNbHBIX, JOTapU(PMUUECKUX U TPUTOHOMETPHUUECKUX
YPaBHEHUI, HEPABEHCTB M CHCTEM, a TaKXKe 3aJad, coaepKalux napamerpsl. IlomyueHHble ymeHUs
IIMPOKO HCHOJNB3YIOTCS TPU HUCCIENOBaHMM (YHKIHMHA C MOMOINBIO MPOU3BOJHOW, MpPU pPELICHUU
NPUKIIAJHBIX 33]a4 U 3a/1a4 Ha HaX0XKJIeHHE HauOOIbIINX U HAaUMEHbIINX 3HaYeHUi pyHkiuu. lannas
cojiepKaTeNbHasl JIMHUS BKJIIOYaeT B cels Takke (OPMHPOBAHHWE YMEHHM BBINOJIHATH Pacué€Thl IO
bopmyrnam, mpeodpa3zoBaHUs pallMOHATIBHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHIH, a
TaK)X€ BBIPAKEHUH, COJEpXKAIIUX CTeneHH M Jyorapudmel. braromaps m3ydeHuio anreOpanyeckoro
MaTepuaiga MIPOUCXOAMT JajbHeillllee pa3BUTHE aJTOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIJICHUS
oOyuaroiuxcsi, GOpMUPYIOTCS HABBIKH JA€TyKTUBHBIX PACCYKIACHUM, pabOThl C CHMBOJIBLHBIMU (POPMaMH,
IIPEJCTABICHHS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB. AsreOpa npeagaraet



3¢ (deKTUBHBIE UHCTPYMEHTHI JUIsl PEIIeHUs MPAKTHUYECKUX M €CTECTBEHHO-HAYUYHBIX 3ajay, HArJsAHO
JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KAaK SI3bIKA HAYKH.

ConepxatenbHo-MeToandeckas JUHUA «DyHKIUMM U TpaduKW» TECHO NeperuieTaeTcss ¢ JIPYTHMHU
JUHUAMHU Y4eOHOTO Kypca, MOCKOJBbKY B KaKOM-TO CMBICTE 3aJaéT MOCIEeNOBATEIbHOCTh H3YUEHUS
Mmartepuana. V3yueHHe CTENeHHOH, IOKa3aTeNbHOW, JOrapu(PMHUECKOW M TPUTOHOMETPHUECKUX
(GyHKIMH, UX CBOWCTB U rpa)MKOB, UCIOIb30BaHME (DYHKIMHA AT PELICHUS 3a/1a4 U3 IPYTUX y4eOHbIX
IIPEIMETOB U PEAIbHOM ’KM3HU TECHO CBSI3aHO KaK C MaT€MaTUYECKUM aHAJIM30M, TaK U C PELICHUEM
ypaBHEHH U HepaBeHCTB. [Ipu 3TOM OoJbIIOe BHUMaHKE yaenseTcst GOpMUPOBAHUIO YMEHHUS BEIPaKaTh
dbopMynIaMu 3aBHCUMOCTH MEXIY Pa3JIMYHBIMH BEITMYMHAMH, WCCIIEAOBATh MOJTYYECHHBIC (DYHKIUH,
CTPOUTH UX rpaduku. MaTepuan 3Toi coepkaTeabHON TUHUY HAIleJIeH Ha Pa3BUTHE YMEHUI U HABHIKOB,
MO3BOJISIOMIMX BBIPAXKaTh 3aBUCHMOCTH MEXIY BEIMYMHAMHU B PA3IUYHON (hopMme: aHaTUTUYECKOH,
rpaduyeckoil u crnoBecHOH. Ero m3ydeHue crnocoOCTByeT pa3BUTHIO aITOPUTMUYECKOTO MBIILICHUS,
CHOCOOHOCTH K 0000IIEHUIO M KOHKPETU3alluH, UCIIOJIb30BAHUIO AHAJIOTUH.

ConepxarenpHasd 1uHUS «Havama mMaTeMaTH4ecKOro aHallv3a» MO3BOJSET CYIIECTBEHHO PACIIUPUTH
Kpyr Kak MaTeMaTHYeCKHUX, TaK U TMPUKIAJAHBIX 3a7ad, JOCTYIHBIX OOYy4aroluIuMcs, TaK KaK y HHUX
MOSIBJISIETCS. BO3MOXKHOCTh CTPOUTH TpadUKHU CIHOXKHBIX (DYHKIMNA, ONpEenensiTh WX HauOOIbIIME U
HAaUMEHBIINE 3HAYCHHUsI, BBIUUCIIATH MJI0MAAu GUTryp U 00BEMBI Tell, HAXOJUTh CKOPOCTU U YCKOPEHUS
npoueccoB. JlaHHas coxaepxaTenbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH IOCTPOCHHUS
MaTeMaTUYeCKUX MOJENIEeH pealbHbIX CUTyaluid, MO3BOJISIET HAXOAWTh HAWIy4YIlee pEIIeHUE B
MPUKIAIHBIX, B TOM YHCIE€ COLMAJIbHO-3KOHOMUYECKUX, 3a7adyax. 3HAKOMCTBO C OCHOBAaMHU
MaTEMaTHYeCKOro aHaiM3a CHOCOOCTBYET pAa3BUTHIO aOCTPAKTHOTO, (OPMAIbHO-IOTHUYECKOTO U
KpEaTUBHOTO MBIILICHUS, (OPMUPOBAHUIO YMEHHI PAcO3HABATH MPOSIBICHUS 3aKOHOB MaTeMAaTUKU B
HayKe, TEXHUKE U ucKyccTBe. OOyydaromuecs y3HaloT O BBIAAIOIINUXCS pe3yibTaTax, OTYYEHHbIX B X0/1€
pa3BUTHS MaTEMaTHKHU KaK HayKu, U 00 UX aBTOpax.

ConepxatenbHO-MeToANYeCKas JTHHUASA «MHOXKECTBa M JIOTHKA» BKIIOYAeT B CE0Sl 3JIEMEHTHI TEOPHHU
MHO’KECTB U MAaTEMaTU4YECKOU JTOTUKHU. TeopeTuKo-MHOKECTBEHHBIE MPE/ICTaBICHNS TPOHU3BIBAIOT BECh
KypC HIKOJIbHOM MaTeMaTHKW M Ipe/iaraloT HauOosiee YHUBEPCAJIbHBIN $3bIK, O0BEAMHSAIOMNN BCe
pa3zesbl MaTeMaTUKU U €€ TPUIIOKEHUI, OHU CBSA3BIBAIOT pa3Hble MaTEMaTHUECKHUE AUCLUILIMHBI U UX
NPWIOKEHUs B eauHoe 1enoe. [loaTomy BakHO JaTh BO3MOYKHOCTH OOy4YaroIIeMycsi MOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHONW MaTeMAaTWKH M HUCIOJIb30BaTh €ro ISl BBIPAKEHUS
CBOMX MbICEH. [[pyriuM Ba)KHBIM MPU3HAKOM MAaT€MaTHKU KaK HAyKH CJIeAyeT MPU3HATh CBONCTBEHHYIO
el CTpOrocTe OOOCHOBaHHMM M ClEOBaHHE OINpeAEHEHHBIM IpaBUIaM MOCTPOEHHUS J0Ka3aTeIbCTB.
3HAaKOMCTBO C 3JI€eMEHTaMH MaTeMaTU4eCKOH JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIIUICHUS
o0yyaroImuxcs, Mo3BOJSET UM CTPOUThH CBOU PAcCyKJICHHUS Ha OCHOBE JIOTMUYECKUX MPaBUil, GOPMHUPYET
HAaBBbIKU KPUTHUYECKOTO MBILLUICHHUS.

B yueGHOM Kypce «AnreOpa M Hayaja MaTEeMaTHYECKOTO aHalu3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJIEIMPOBaHMs, KOTOpbIE IMPH3BaHBI CIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB
MOCTPOSHMSI MOJIETIEH peallbHbIX CUTYAIM, NCCIIeIOBAaHUS ITUX MOJIeNIeH ¢ TOMOIIIBIO anmapara aireopsl
U MaTEeMaTHYECKOT0 aHaJIu3a, MHTEPIPETAlH MOITYYEHHBIX pe3yibTaToB. Takue 3aJaHus BIUIETEHBI B
KaX/Iblil U3 pa3/esoB MpOrpaMMbl, OCKOJIBKY BECh MaTepuall yueOHOTo Kypca IMIMPOKO HCIOJIb3yeTcs
JUI peIIeHus] NPUKIATHBIX 3afad. [Ipu pelmeHun pealbHBIX MPaKTHYECKHX 3a7a4y 0O0ydarouiuecs
pa3BUBAIOT HAOIIOAATEIBHOCTh, YMEHNUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh
aHaJIOTHI0, 0000IIaTh W KOHKPETU3UPOBATh Mpobiemy. JledarenbHOCTh MO (POPMUPOBAHHIO HABBIKOB
pelIeHrs MPUKIAIHBIX 3a7]ady OPraHU3yeTCs B MPOLIECCe U3yUeHUs BCEX TeM Y4eOHOro Kypca

«Anre0Opa 1 Hayajla MaTEMaTUYECKOT0 aHATTU3ay.

Ha n3ydenue yuebHoro kypca «Anredpa u Havyajia MaTEMaTHIECKOTO aHAJIM3a» OTBOAMTCS 272 daca: B
10 ximacce — 136 gacoB (4 yaca B Heneno), B 11 kmacce — 136 yacoB (4 yaca B HEJEINi0).



10 KJTACC

Mnooxcecmea u nozuka

MHoecTBO, Onepaluy HajJl MHOXKECTBAMHU U UX cBolcTBa. J(narpammel Diinepa— Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O anmapara s OIIMCaHus pealbHbIX IIPOLIECCOB U SIBJICHUH, IIPU PELLIECHUN
3aja4 U3 IPYruxX y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHMYeCKOro OOBEKTa, CIEACTBUE, JI0Ka3aTeJIbCTBO,
PaBHOCHJIBHBIE YPABHEHHS.

Yucna u éviuucnenusn

[TonsiTue anre6panyeckoil (4MCIIOBOM) cucTeMbl. ['pymiibl, Kojblla U noyd. HaTypanbHble uncia u
onepaiuu Hajg HUMHU. Llenbie yncna. Panyonansable uynciaa. OOBIKHOBEHHBIE U JAECATUYHBIE APOOU,
MPOLIEHTHI, OeCKOHEUHbIE nepuoanyeckue npodu. IIpumenenue apodel M MPOLEHTOB ISl PEIICHUS
IIPUKJIAHBIX 33/1a4 U3 PA3JIUYHbIX OTPACIICH 3HAHUN U PEAIIbHOU KU3HH.

JlelicTBUTENbHBIE Yuca. ParmoHanbHble M MppaAllOHABHBIC YnCia. ApH(PMETHYECKHE ONEpaluy C
NEUCTBUTENBHBIMU 4YuCIaMUu. MOayb JIEWCTBUTEIBHOIO 4YMCIa U €ro cBoicTBa. [IpubnmkénHbie
BBIYMCIICHMS], IPABUIIA OKPYTJIIECHUS, IPUKUAJKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp c nenbiM mokazareneM. bunom Hprotona. Mcmonbp3zoBanue moaxonsiieit ¢GopMbl 3amucu
JNEUCTBUTENIbHBIX YNCEN ISl PEILICHHS IPAKTUUYECKUX 3a7a4 U MPEACTaBICHUS JaHHBIX.
ApudmeTrueckuii KOpeHb HaTypajIbHOW CTETICHH U €r0 CBOMCTBA.

Crenenb ¢ palMOHAJIbHBIM NOKAa3aTelIeM U €€ CBOICTBA, CTENEHb C JEHCTBUTEIbHBIM IOKA3aTEIIEM.
Jlorapudm uncna. Cpoiicta norapudma. [lecsatuunpie u HaTypasibHbIe Jorapudmel. CHHYC, KOCUHYC,
TAHI€HC, KOTAHIE€HC YHUCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHMHYC M apKTaHI€HC 4YHUCJIOBOIO
apryMeHTa.

Ypaeénenus u nepasencmea.

ToxnaecTBa U TOXKIECTBEHHbIE IpPeoOpa3OBaHUs. YpaBHEHUE, KOPEHb ypaBHEHHUs. PaBHOCHUIIbHBIE
YpaBHEHUS U ypaBHEHUA-CIEeACTBUA. HepaBeHCTBO, pelieHne HEPaBEHCTBA.

OCHOBHbBIE METO/BI PEUICHUS LIETIbIX U JPOOHO-PALMOHAIBHBIX YPAaBHEHUN M HEPABEHCTB, BKIIIOYas
ypaBHEHHUS U HEPABEHCTBA C MOJyJeM (IMOBTOpeHUE). MHOTOUJIEHBI OT OJHOU MepeMeHHou. Jlenenue
MHOIO4JIEHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema bezy. MHorouneHsl ¢ nenbiMu Ko3(hUIEHTaMH.
Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTEIIEHU U KOPHH.

WppanmonansHble ypaBHeHN. OCHOBHbBIE METO/BI PELICHHUS UPPAlMOHAIBHBIX YPAaBHEHUH.
[TokazarenbHble ypaBHEHUs U HepaBeHCTBA. OCHOBHbBIE METO/IbI PEILIEHUS MTOKa3aTeIbHbIX YPaBHEHUN
Y HEPABEHCTB.

[IpeoOpa3oBanue BbIpaXeHH, ColepKaLIUX Jorapu(msl.

Jlorapudmuueckue ypaBHeHHs U HepaBeHCTBAa. OCHOBHBIE METOJABl pPELIEHUS JOorapuGMHUUECKUX
YpPaBHEHU U HEPABEHCTB.

OcHOBHbIE ~ TPUTOHOMETpHUYECKHE (POPMYIIbI, MPeoOpa30BaHUE TPUTOHOMETPUUECKUX BbIPAXKEHUM
(moBTOpeHue). MeTobl pelieHre TPUrOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB.

ITocTpoeHHe MaTeMaTHYECKUX MOJECIIEH peaabHON CUTyalud ¢ IOMOIIbI0 YPABHEHUN U HEPABEHCTB.
[IpumeneHne ypaBHEHU U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a7ad U 3a/1a4 U3 Pa3JIMYHbIX
o0JiacTeil HayKH U peanbHOM KU3HH.

@yukyuu u cpaguxu

@ynkius, cnocoObl 3amaHus ¢GyHKuuu. YucnoBele QyHKuuu. B3anMHO oOpaTHble (GYHKINU.
Komnozunus ¢ynkuuit. I'padpuk dyHxumu. DnaeMeHTapHble HpeoOpa3oBaHUs TpaduKoB (yHKIHM.
Ob6nacTh ompeneneHuss W MHOXKeCTBO 3HaueHM ¢yHkiuuu. Hymm @ynkuun. IlpomexyTtku
3HakonocTostHCTBA. YérHhle W Heu€TtHbie ¢(yHKiun. [lepmommveckne ¢yHkumu. IIpoMexyTkn
MOHOTOHHOCTH (PYHKIINU. MakCUMyMbI 1 MUHIMYMBI pyHKITMH. Hanbonpee n HanMeHbIee 3HaYeHUs



(bYHKIINH Ha TPOMEXKYTKE.

[Toka3zarenbHas u norapudmuyeckas GyHKIHH, UX CBOUCTBA U TpapHKH.

Hcnonp3oBanue rpadukoB GyHKIUN A7 pEIIeHUs] YpaBHEHHH.

Tpuronomerpuueckass OKPYXHOCTb, OIpECICHUE TPUTOHOMETPUUECKUX (YHKIHMHA YUCIOBOTO
aprymenTa. Tpuronomerpuueckue QyHKINHU, UX CBOMCTBA U rPpaUKH.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B pealibHBIX IpolLeccax M sBICHUAX. [paduku peasbHBIX
3aBHCHUMOCTEMN.

Hauana mamemamuueckozo ananusa

ITocnenoBarenbHOCTH, CHOCOOBI 3aaHUs IOCIEAOBaTebHOCTEl. MOHOTOHHBIE M OrpaHUYEHHbIE
[10CJIe10BAaTENbHOCTH. VICTOpUS BOZHUKHOBEHHS MaTeMaTHUYECKOro aHajIM3a Kak aHajlu3a OECKOHEYHO
MaJblX.

[Ipenen mocnenoBaTenbHOCTH. JIMHEHHBIA U SKCIOHEHIUANIBHBIN pocT. Yucio e. dopMyra CIoKHBIX
IIPOLEHTOB. VcIIo/Ib30BaHNEe IPOrPECCUU ISl PELICHMs] PEAJIBHBIX 3a/1a4 IIPUKIIAJHOTO XapaKTepa.
[Ipenen ¢yHKMM B TOuke W HAa OecKoHEYHOCTH. HempepbiBHBIE (YHKIHMH W WX CBOHCTBA. TOYKHM
paspbiBa. AcumnToTsl rpadukoB ¢ynknuid. CBoiicTBa (yHKIMI HENPEPHIBHBIX Ha OTpe3ke. Metox
MHTEPBAJIOB U PEUICHUS HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEPhIBHBIX (DYHKIMHA IJIs1 peIIeHUs
3a/1a4.

11 KlIACC
Yucna u evluucnenusn

KomruiekcHbie uncna. Anredpandeckas U TPUrOHOMETpUUYecKas (GopMbl 3aMucu KOMILJIEKCHOTO YKCIa.
Apudmerndeckre ornepanuu ¢ KOMIUIEKCHBIMU 4YuciamMu. M300pakeHne KOMIUIEKCHBIX YHUCEN Ha
KoOpauHaTHOM miiockoctu. @opmyna Myaspa.

KopHu n-oii creneHn u3 KOMIUIEKCHOrO uucia. IIpruMeHeHue KOMIUIEKCHBIX YuCed AJis PELICHUS
(bU3MYECKUX U TEOMETPUUYECKUX 3a/1a4.

Ypaeueuuﬂ U Hepasencmea

Cucrema u COBOKYITHOCTDH ypaBHeHI/II\/'I U HCPABCHCTB. PaBHOCHIBHBIE CHCTEMBI B CHUCTEMBI-CJICACTBUS.
PaBHOCHITbHBIE HEpABEHCTBA.

OcHOBHBIE MCTOABI PCHICHUA CHUCTEM U COBOKyHHOCTefI pallMOHAJIBHBIX, HWPPAIUOHAIBHBIX,
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX YPaBHEHHI.

YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IApAMETPAMH.

[IpuMmeHeHne ypaBHEHUN, CHUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3a1ad M 3a1ad U3
pa3IMYHBIX 00JacTel HAYKU U pEaIbHOM JKU3HH, MHTEPIIPETAINS MTOTYYSHHBIX Pe3yIbTaTOB.

@yukyuu u cpaguxu

I'padux xommosunmu pyHkuui. ['eomerpudeckne o0pasbl ypaBHEHHH U HEPABEeHCTB Ha KOOPAMHATHOMN
IIJIOCKOCTH.

I'paduueckue MeTonbl pelieHusl ypaBHEHUIH U HepaBeHCTB. |’ paduueckue MeToAbl pelIeHus 3a1ad ¢
napaMeTpamH.

Hcnonp3oBanue rpa@ukoB (yHKUMNA IS MCCIENOBaHMSI MPOLECCOB M 3aBHUCHUMOCTEH, KOTOpbIE
BO3HHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U PEaTbHOU KU3HU.

Hauana mamemamuueckozo ananusza



IlepBass u BTOpas mpousBoAHble ¢GyHKUMU. OnpenereHrue, TEOMETPHUUECKUN U (PUBNYECKUIA CMBICT
MIPOU3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky QyHKINH.

[IpousBonnbie sneMeHTapHBIX (yHKOWA. [Ipon3BomHas CyMmMMBl, NpPOU3BENEHHS, YacTHOTO U
KOMITO3UIIUU (PYHKITHIA

ITpuMeHeHMe NpON3BOAHOM K HCCIIeJOBaHUIO (DYHKIMI HA MOHOTOHHOCTB U 3KcTpeMyMbl. Haxoxnenue
HauOOJIBIIEr0 ¥ HAMMEHBIIET0 3HAYCHUH HeMPEepbIBHON (PYHKLIUU HA OTPE3KE.

IIpuMeHeHre TPOM3BOAHOM U1l HAXOXKACHHS HAWIY4YIIEro PEIlCHUs B NPUKIAAHBIX 3ajadax, i
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS MpoLecca, 3a4aHHOro (hopMyJIoi WK TpapuKOM.
IlepBooOpasHasi, OCHOBHOE CBOICTBO mepBooOpa3HbIX. IlepBooOpa3zHble 3J€MEHTapHBIX (QYHKIHH.
ITpaBuia HaX0XKJEHUS IEPBOOOPA3HBIX.

WNuterpan. ['eomeTpuueckuii CMBICI HHTETpajia. Beraucienne onpeaeiéHHOro HHTerpaia mno Gopmyie
Herorona—Jleitbuuna.

[TpumeHeHne MHTErpaia JUist HaXOKJICHUS TUTOMIAIeH MI0CKUX GUryp 1 00EMOB reOMETPUIECKHX TEI.
[Tpumeps! pemenuit aupdepeHInaNTBHBIX YpaBHeHUH. Marematndeckoe MOICTUPOBAaHHE PEabHBIX
MIPOIIECCOB ¢ MOMOIIBIO AU PepeHInaNbHBIX YPaBHEHUH.

NPEIMETHBIE PE3YJBbTATHBI

K xoniy obyuenus B 10 knacce oOyyaronmuiicss IOJy4dUT CIAEAYIOUIME NPEIMETHBIE PE3YJIbTAThl MO
OTJIEBHBIM TeMaM (esepaibHOM pabodei mporpaMMbl y4eOHOTO Kypca

«Anre0Opa 1 Hayajla MAaTeMAaTUYECKOTO aHATTU3ay:

Yucsia ¥ BHIYUCICHUSA:

CcBOOOJIHO OMEpPUpPOBaTh MOHATHIMH: pallOHAJIbHOE YHMCIO0, OECKOHEYHas Nepuoanyeckas aApoOb,
MPOLIEHTHI, UPPALMOHAIBHOE YUCIIO, MHOXKECTBA PALIMOHAIBHBIX U JEHCTBUTENBHBIX YHCEN, MOIYIb
NEHCTBUTENBHOTO YUCIIA;

MPUMEHSTh IPOOH U MPOLEHTHI Ui PEelICHUs] MPUKIAIHBIX 3a/1a4 U3 Pa3UYHbIX OTpacieil 3HaHW U
peanbHON KU3HH;

MPUMEHSITh MPUOIMKEHHBIC BBIUMCIICHHS, MPaBUIA OKPYTJICHHS, MPUKUIKY M OIEHKY pe3yibTaTra
BBIYHCIICHHUI;

cBOOO/IHO OTIEPUPOBATH MMOHATUEM: CTETIEHD C LI€TIbIM [T0Ka3aTeJIeM, HCTI0Ib30BaTh MOAXOAAILYI0 (hopmy
3aIUCH JICHCTBUTEBHBIX YUCEN JIJIsl pEIISHHs] MPAKTHUECKUX 3a71ad M MPEJICTABICHHS JAaHHBIX;
cBOOO/IHO ONEPUPOBAThH MOHATHEM: apU(PMETUYECKUI KOPEHb HATYPAIbHOM CTENEHU;

CBOOOJHO ONEpPHPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM MOKa3aTeleM; CBOOOJHO ONEepHUpOBaTh
MOHATHUSIMH: JIOTapU(M YUCIIA, IECATUYHBIC U HATYpaJbHbIE

JorapuMmbl;

CBOOOTHO ONEepPUPOBATH MOHATUSAMHU: CHHYC, KOCUHYC, TaHT€HC, KOTAHT'€HC YUCIIOBOTO
apryMeHTa;

ONEpPUPOBATh MOHATUSAMHU: AapPKCUHYC,  ApPKKOCHHYC U apKTAHT'€HC  YHCJIOBOTO
apryMeHTa.

YpaBHeHHsI M HEPABEHCTBA:

cBOOO/IHO ONEpUPOBATH MOHITUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE YPAaBHEHUS
Y yPaBHEHUS-CIIE/ICTBUS, PABHOCHIIBHBIE HEPABEHCTBA;

MPUMEHSTh Pa3IMYHbIE METOJbl PEIIECHUs pPalMOHAIbHBIX M JIPOOHO-pAIlMOHATBHBIX YypaBHEHUH,
MIPUMEHATHh METOJ] MHTEPBAJIOB JUIsl PEIIEHUSI HEPABEHCTB;

HCIIOJIb30BaTh CBOMCTBA NEHCTBUI C KOPHSAMU JIJIsl MpeoOpa30BaHusl BhIPAXKEHU;

BBINIOJIHATh TMpeoOpa3oBaHMsl YHUCIOBBIX BBIPAKEHUN, COJEpXKAIIUX CTENEHU C pPaLUOHAIBHBIM
ITOKAa3aTeNeM;

MCMOJIb30BaTh CBOMCTBA JOrapu(pMOB 1JIsl IpeoOpa30BaHus Jorapu(MUUIECKUX BBIPAKECHUH;

CBOOOJTHO ONIEpUPOBATh MOHATHIMMU: ITOKa3aTeNIbHbIE U JIorapu(MUUECKUe ypaBHEHHUS U HEPaBEHCTBA,
HAaxOJHUTh UX PELICHHUS C IOMOILBI PABHOCWIBHBIX IIEPEXOI0B UIIU OCYIIECTBIIAS IPOBEPKY KOPHEH;



IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKHE (OpMYJBI sl MpeoOpa3oBaHUsl TPUTOHOMETPUUYECKHX
BBIPAKCHU;

CBOOOJHO ONEpPUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE M HEPABEHCTBO, NPHUMEHSTh
HeoOXonuMble (HOPMYJBI JUIS PEIICHHS] OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX YypaBHEHHU U
HEpPaBEHCTB;

MOJICJINPOBaTh pEalbHbIE CHUTYyallMd Ha s3bIKE aireOpbl, COCTAaBJIATh BBIPAXKEHUS, YpPaBHEHMS,
HEpPaBEHCTBA I10 YCJIOBUIO 3aJlaud, UCCIIEI0BaTh OCTPOEHHBIE MOJIENIN C UCIOJIb30BAHUEM alIapara
anreopsl.

DyHKIUH U TPa@UKH:

CBOOOJHO ONEpUPOBATh MOHATUSAMH: (YHKIHSA, CIOCOObI 3amaHus (YHKIWH, B3aUMHO OOpaTHBIC
¢byHKuMM, KOMIO3UIMs (GyHKIUMHA, rpaduk (yHKIHMH, BBITOIHATH 3JEMEHTapHbIE NpeoOpa3oBaHUs
rpaduKoB PyHKIHIA;

CBOOOJHO OTEPHPOBATH MOHATUSAMH: 00JIACTh ONPEACICHUS U MHOXECTBO 3HAUCHUH (PYHKIUH, HYITH
(byHKIMH, TPOMEKYTKU 3HAKOTIOCTOSTHCTBA;

CBOOOHO OIEpPUPOBATH IMOHATUAMHU: UETHBIC U HEuETHBIE byHKLHY,
nepuojuveckue (PpyHKIUHM, NPOMEXKYTKH MOHOTOHHOCTH (YHKIMH, MAaKCUMyMbl M MHHHMMYMBbI
¢byHKUMH, HanbobllIee U HaMMEHbIIee 3HaueHUe (PYHKIMHM Ha MPOMEXYTKE; CBOOOJHO ONEpUPOBATh
MOHATUSMU: CTENIeHHAas! QYHKLHUS C HaTypaJIbHbIM U LIEJIbIM

nokasaresnem, rpaduk crerneHHoN (QyHKIMH C HATypalbHBIM U IENBIM T0Ka3aTesneM, rpaduK KOpHs nh-
Ol CTeTeH! KaK (QYHKIUK 0OpaTHOM CTENEHU C HATYPaJbHBIM IIOKa3aTeNeM;

ONEPUPOBATh TOHATUSMH: JIMHEHHASA, KBaJIpaTW4HAs W JpOOHO-TMHEWHas (YHKIMH, BBITOIHATH
3JIEMEHTAPHOE HUCCIIEIOBAHUE U IIOCTPOCHUE UX IPa(PUKOB,;

CBOOOJHO ONEpPUPOBATh NOHATHSAMHU: IIOKA3aTEJIbHAS u norapudmuueckas QyHKUIUH,
UX CBOWCTBA ¥ IpaMKH, HCIOIB30BATh UX IPadUKH ISl pEIICHHs ypaBHEHHIA; CBOOOTHO OTIEPHPOBATH
MOHATUSAMU: TPUTOHOMETPHUUYECKAs OKPY’KHOCTb,

oIpeJieJIeHue TPUrOHOMETPUUYECKUX (DYHKIMI YHUCIOBOIO apryMEHTa;

MCHOJIb30BaTh I'pauKH PYHKLUUHI 17151 MCCIEI0BAHUS IPOLIECCOB U 3aBUCUMOCTEH MPU PELICHUH 33134
U3 JIpyrux y4yeOHBIX MPEIMETOB U pealbHOM KHU3HM, BbIpaXaThb (POpMyJiaMH 3aBUCUMOCTH MEXIY
BEIMYMHAMU;

Hauana maTeMaTH4eCKOro aHA/IN3a:

cBOOO/IHO ONEpUpPOBATh MOHATUAMHU: apUPMETHUECKas U TeoMeTpuyecKas IMporpeccusi, 6ECKOHEYHO
yOBbIBaroI[asi TeOMETPUYECKasi IPOrPECCHsl, TUHEHHBIN U 3KCIIOHEHIIMANIbHBIN pocT, hopMyia CI0KHBIX
MIPOLIEHTOB, UMETh IIPECTABICHUE O KOHCTAHTE;

HCII0JIb30BaTh IIPOrPECCUU ISl PELICHMSI PEaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOO/JHO ONEPHUPOBATH MOHATHAMMU: MOCIEI0BATENBHOCTD, CLIOCOOBI 3aJJaHUs MOCIIEeI0BATEIbHOCTEH,
MOHOTOHHBIE M  OIPAaHHYEHHBIE  IOCJIENOBAaTEIIBHOCTH, IIOHMMAaTb  OCHOBBI  3apOXKACHHUSA
MaTeMaTHYECKOro aHaJIN3a Kak aHaJln3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO ONEpUPOBATh MOHATUAMU: MIPEEIT TOCIEI0BaTEIbHOCTH, NpesieN (PYHKIUU B TOUKE, Ipeesn
(GyHKIMN Ha OECKOHEUHOCTH;

cBOOO/JIHO ONEpUpPOBaTh MOHSATHSIMH: HEMpepbIBHbIE (YHKIMH, TOYKU pa3pbiBa rpaduxa QpyHKIHH,
aCHUMINTOTHI rpaduka QyHKINHU;

cBOOOJIHO OIEpUpOBaTh IMOHATHEM: (YHKIMS, HENpepblBHAas Ha OTpe3Ke, NPUMEHSATh CBOWCTBA
HENpephIBHBIX (PYHKIMN AJI peleHus 3a1au.

MHosxecTBa H JIOTHKA:

CcBOOO/JIHO OINEpUPOBaTh MOHSITUSIMH: MHOXECTBO, OIEpalMy HaJl MHOKECTBaMH; HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN amnmapaT JJIsl ONMCAaHUS peajbHBIX MPOILECCOB U SIBICHUMN, MPU PELICHUH
3a7a4 U3 IPYruX y4eOHBIX MPEeIMETOB;

CBOOOJHO OIEpUPOBaTh MOHATUSAMH: ONpeAeTeHUE, TEOpeMa, YpaBHEHHUE- CIEJCTBHE, CBOICTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTeabCTBO, PABHOCHIIbHBIE YPABHEHUS M HEPABEHCTBA.

K xoniy oOyuenus B 11 kijacce oOydaromuiicss MOTy4YUT CIEIyIOIUE NPEAMETHbIE Pe3yIbTaThl MO



OTZIETLHBIM TeMaM (eiepalibHON paboueit mporpaMmbl y4eOHOTO Kypca

«Anrebpa 1 Hadyaa MaTEMaTHYECKOTO aHAIN3a»:

Yucna v BbIYMCTICHUSA:

CBOOO/IHO OIEPUPOBATH MOHATUSAMU: HATYypaIbHOE U LIE€JI0€ YUCIIO, MHOKECTBA HATypaIbHBIX U LENbIX
qucesl, UCNOIb30BaTh Npu3Haku aeaumoctu nensix uucen, HOJ[ m HOK narypanpHbIX umMcen aius
pelieHus 3a1a4, IpUMEHTh anroput™ EBkinuaa;

CBOOO/IHO OIIEpUPOBATh IMTOHIATHUEM OCTATKa I10 MOYJI0, 3aIIMChIBAaTh HATypalbHbIE YHCIIA B PA3IMUHBIX
MTO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OIIEPUPOBATh IMOHATHUAMU: KOMIUIEKCHOE YMCIO M MHOYKECTBO KOMIUIEKCHBIX YHCel,
IPEJCTaBIATh KOMIUIEKCHBIE YMCIAa B alreOpanyeckoil ¥ TPUTOHOMETPUUYECKON (opMe, BBINOJIHAThH
apupMeTHYecKre onepaluy ¢ HUIMU U N300pakaTh Ha KOOPIAMHATHOM IIIOCKOCTH.

YpaBHeHus1 M HepaBeHCTBA:

CBOOOZIHO ONEpUPOBATh TOHATUSMHU: CHCTEMAa U COBOKYIHOCTb YPAaBHEHMH M HEPABEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI U CHCTEMBI-CIIEACTBHS, HAaXOJUTh PEIIECHUS CHCTEMbl U COBOKYIHOCTEH
paloHaIbHBIX, UPPALMOHANIBHBIX, IOKA3aTENIbHBIX U JIOrapu(PMUUYECKUX YPABHEHUN U HEPABEHCTB;
pearh paloHaJIbHbIE, HppalrOHaJIbHBIE, IIOKa3aTeNbHbIE, JorapupMIIECcKue u
TPUTOHOMETPUUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COEpKAIlMe MOJYJIN U TTapaMeTphl;

IPUMEHATh TpapUuecKue METOAbl I pEIIeHUs ypaBHEHMH M HEpPaBeHCTB, a TakXke 3a7ay ¢
napaMmeTpamy;

MOJICJIMPOBaTh pEalbHble CHUTyallMd Ha s3bIKE aireOpbl, COCTABJIATH BBIPAXKEHUS, YpPaBHEHMS,
HEPABEHCTBA M HUX CHUCTEMBbl [0 YCIOBHIO 3aJaud, HCCIENOBATh IIOCTPOCHHBIE MOJEIH C
MCIOJIb30BAHUEM allllapaTa ajareopsl, MHTEPIPETUPOBATh MOIYUYEHHBIN pe3yJbTaT.

DyHKIUH U TPaQUKH:

CTpOUTH TpPapUKU KOMIIO3UIMH (PYHKIUI C IOMOMIIBIO DJIEMEHTApPHOTO HCCIIEOBAHUS U CBOWCTB
KOMITO3HUITUH ABYX (DYHKIIHIA;

CTPOUTH T€OMETPUUECKHE 00pa3bl ypaBHEHHM U HEPABEHCTB HA KOOPAMHATHOM IIIOCKOCTH;

CcBOOO/IHO OINEPUPOBATh MOHATUSAMU: I'paUKU TPUTOHOMETPUUECKUX (PYHKIMI; MPUMEHATh PYHKINUN
JUIS. MOJIETTUPOBAHUS U HCCIIEI0BAHUS PEAIbHBIX IIPOLIECCOB.

Havana maTeMaTH4eCKOIo aHAJIM3a:

CBOOO/THO ONIEpUPOBATh MOHATUSAMHU: NIEpBasi U BTOpasi POU3BOIHbIE (PYHKIIUH, KacaTelbHas K rpaduKky
INZINIVIH

BBIUUCIIATh MPOU3BOJIHBIE CYMMBI, NPOU3BEICHHS], YACTHOTO M KOMITO3UIIMU JIBYX (DYHKIMH, 3HATh
MIPOU3BO/IHBIE JIEMEHTAPHBIX (PYHKLNH;

MCMOJIb30BATh T€OMETPUUYECKUI U (PU3UUECKUI CMBICIT POU3BOJHOM JUISl peLlIeHUs 3a1a4;
UCIOJIb30BaTh MPOU3BOJHYIO JJIS HCCIEI0BAHUSA (PYHKIIMHM HA MOHOTOHHOCTb U SKCTPEMYMBI;
HaXO/UTh HanOoJbllIee U HaMMEHbIlIee 3HaUeHUs! (PYHKIUU HETIPEPHIBHOM Ha OTpe3Ke;

UCIOJIb30BaTh MPOU3BOAHYIO U1 HaXO0XKIECHUS HAWIYUYLIErO PEIICHUs B NMPUKIAIHBIX, B TOM UYHCIE
COLIMAJIbHO-9)KOHOMHUYECKHUX, 3a/1a4ax, UIsl ONPENEICHUs CKOPOCTH U YCKOPEHUS IpolLecca, 3aaHHOTO
dhopmymoit wim rpadukoM;

CBOOO/JIHO OMEpUPOBATh MOHATHUSMHU: MEpPBOOOpa3Has, OMNPENCNEHHBIM HMHTErpaj, HaXOAUTh
nepBoOOpa3HBIC AIEMEHTAPHBIX PYHKIIUN U BRIYUCIIATH HHTETpa 1o ¢hopmyie HetoTona—JlenOnuna;
HaXOJUTh IJIOMIAAN MIOCKUX (GUTYP U 00BEMBI TEJ C TOMOIIBI0 HHTETpaia;

UMETh TPEJCTaBI€HWE O MaTeMaTHYeCKOM MOJEIUPOBAaHMM Ha MPHUMEPE  COCTaBJICHUSA
g depeHInaIbHbIX YPaBHEHHUI;

pelaTh NpUKJIaJHbIe 3a/1a4d, B TOM YHCIE COLMATbHO-IKOHOMHUYECKOro M (PU3MUYECKOT0 XapakTepa,
CpEICTBaMHU MaTEMaTUYECKOT0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 kaacc

npeesbl

10

Ne HasBanue paznena (Tembi) KonunuectBo KomnoHeHT BocniuTaTe IbHOM
n/n 4acoB IIPOrPaMMBbI

1. MaremaTnyeckas JIOTHUKA CdopMHupOBaHHOCTH MUPOBO33PECHUS,

U TEOPHUSI MHOXKECTB. COOTBETCTBYIOIIEI'O COBPEMEHHOMY
Anrebpa. 10 YPOBHIO Pa3BUTHS HAYKU U
00111€CTBEHHOM MTPaKTHKH, IOHUMAaHUE

2. Hesbie uncra MaTeMaTH4eCKON HayKH Kak cdepsl

12 YeJI0BEYECKOM IesATEeIbHOCTH, ITAINloOB e
Pa3BUTHS M 3HAYUMOCTH JJIS1 PA3BUTHS

3. MHoxecTBO HUBUJIN3AIIMH, OBJIaJCHHUE I3BIKOM
palliOHAIEHBIX 1 18 MaTeMaTUKH U MaTEMaTH4YECKON
ACUCTBHTCIIRHBIX YHCCIL. KYJBTYPOU KaK CPEJICTBOM ITO3HAHUS
CpaBHEHHE MHOXKECTB 110 MHPaA, TOTOBHOCTH OCYIIECTBIISITh
MoIHOCTH. I'paHuIbI MIPOEKTHYIO U UCCIEN0BATEIbCKYIO
“MCJIIOBBIX MHOKECTB. JIeSITeIbHOCTh MHAUBUIYAJIBHO U B

4. DyHKIUU U TpadUKH. rpyie.

CrenenHast GpyHKIHS C 16 ['oToBHOCTH K Tpyay, OCO3HAHHUE
I CJIBIM ITOKA3aTCJICM. LIEHHOCTHU TPYAO0JIIO0UsI, HHTEpeC K
ApubMETHICCKHI KOPEHD pa3Iu4YHbIM cepaM npodeccuoHaIbHON
JIEeSITEIbHOCTH, CBSI3aHHBIM C
N-0i1 CTENIEHMU. MaTE€MaTHUKOU U €€ NPUIIOKEHUSIMH,
UppanmonanbHbie YMEHHE COBEpIIaTh OCO3HAHHBIN BEIOOD
ypaBHEHHUSI. Oynyuieit mpodeccuu 1 peaan3oBbIBaTh
COOCTBEHHBIE KU3HEHHBIE IJIAHbI,
5. Tpuronomerpus
FOTOBHOCTH M CIIOCOOHOCTH K
24 MaTeMaTU4ecKoMy oOpa30BaHUIO U
camM000pa30BaHUIO Ha MPOTSKEHUHN BCeH

6. IokasaTenbHast QyHKIHS. ’KU3HU, TOTOBHOCTHh K AKTUBHOMY
TToxasatenbHble ypaBHEHHs 14 YYaCTHIO B PELICHHH MMPAKTHUECKUX
Y HEpAaBEHCTBA 3aJ1a4 MaTEMATHYECKON

HampaBJIE€HHOCTH.

7. Jlorapupmuueckas DCTETHYECKOE OTHOLIEHUE K MUPY,
byHKIUA. BKJIFOYAsl 3CTETUKY MaTEMaTUYECKUX
Jlorapudmuueckue 3aKOHOMEPHOCTEH, OOBEKTOB, 3aj1a4,
YpaBHEHUS U HEPaBEHCTBA pelIeHnid, paccyXAeHUH.

18 CdhopMUpOBaHHOCTH YMEHHS TIPUMEHSATH
MaTeMaTH4YeCKHe 3HaHUs B MHTepecax
8. [TocnenoBaTenbHOCTH U X

37I0pOBOTO M 0€30ImacHOro oopasa
JKHU3HHU, OTBETCTBCHHOC OTHOIIICHUEC K




9. CBOEMY 3/I0POBBIO.
[Ipenen pynkuu u
HETPEPHIBHOCTb. 8
10. [ToBTOpEeHME, 0600IICHIE, 6
cucTeMaTHh3alys 3HaHUH
OBUIEE KOJIMYECTBO 136
YACOB I10
I[TPOI'PAMME
TEMATHUYECKOE IINTAHUPOBAHUE 11 kaacc
Ne HasBanue paznena (Tembl) KomnuuectBo KomrioHeHT BocniuTaTeIbHOM MPOrpaMMBbl
n/n 4acoB
1. IToBTOpEHNE N3yUEHHOTO 4 CpopMHPOBAHHOCTH MUPOBO33PEHMS,
B 10 kitacce COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOIIECTBEHHOMH
5 I MPAKTHKH, TOHUMAaHUE MAaTEMaTHIECKOMI
. pOU3BOJHAS U €€ .
— HayKH Kak c(epsl HEJIOBEYECKOH
30 JESATEIIbHOCTH, DTAIIOB €€ pa3BUTUS U
3HAYMMOCTH JUJIS pa3BUTHSI [IUBUIIN3ALUH,
3. [TepBoobOpasnas u 24 OBJIQJICHHE SI3BIKOM MaTEMaTHUKU U
HEOIPEEIEHHBIN MaTeMaTH4eCKON KyJIbTYpOH Kak
HHTETpal CPEICTBOM TIO3HAHHS MUPA, TOTOBHOCTh
4. OnpeneneHHblil HHTErpa OCYHICCTBIIATE TIPOCKTHYIO 1
e — HCCIIEI0BATENbCKYIO AEATEIbHOCTh
12 WHJIMBUAYAJIBHO U B TpyMIIE.
I'oTOBHOCTH K TPYAy, OCO3HAHUE LIEHHOCTHU
3. KowmmekcHble dncina TPYAOIIO0UsS, HHTEPEC K Pa3IuYHbIM
16 cthepam mpohecCHOHATBHOM JIeATENLHOCTH,
CBSI3aHHBIM C MaTE€MAaTUKOHN U €&
6. MHOIFOUICHEL MIPUJIOKEHUSIMHA, YMEHHE COBEPIIAThH
OCO3HAHHBIN BBIOOp Oyaylel npodeccuu u
10 peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE
IIJIaHbI, TOTOBHOCTB U CIIOCOOHOCTH K
7. CucTeMpl paliMOHABHBIX, MaTeMaTH4eCcKOMy OOpa30BaHUIO U
HppanMOHaIbHBIX 10 caM000Opa30BaHUIO Ha MPOTSHKEHUHU BCel
HIOKa3aTCIBHBIX YKWU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO
H JIOTapH(MUICCKUX B PELICHUU NIPAKTUYECKUX 3a7a4
5 YPaBHEHMI ¥ HEPABEHCTB MaTeMaTHU4YECKON HAIlPaBIECHHOCTH.

3agauu ¢ mapamerpamu

16

DCTETUUECKOE OTHOLIEHHUE K MUY,
BKJIFOYAsi 3CTETUKY MaTEMaTHYECKUX




9. 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/a4,

IToBTOpEHMUE, 14 pEIIeHU, pacCyKICHUN.
o06obmieHue, CpopMHPOBAaHHOCTH YMEHUSI IPUMEHSITh
cHCTeMaTU3alus 3HaHUH MaTeMaTHYeCKUE 3HAHHs B HHTEpecax

37J0pOBOr0 U Oe30macHOro odpasa KU3HH,
OTBETCTBEHHOE OTHOIICHUE K CBOEMY
3JI0POBBIO.

OBIIEE 136
KOJIMYECTBO YACOB
I1O ITPOTPAMME

YUYEBHBIN KYPC «'EOMETPHS»

I'eomeTpus siBNsIeTCSI OTHUM U3 0A30BBIX KYPCOB Ha yPOBHE CpeIHETo o01ero oopa3oBaHus,
TaKk Kak o0ecleuynBaeT BO3MOXHOCTb M3Y4YEHHUsS JUCHUIUIMH €CTECTBEHHO- Hay4YHOU
HAIpaBJICHHOCTH W MPEAMETOB T'yMaHHUTApHOro LMKJIA. [[OCKOJIBKY JIOrMY4ecKOe MBIIUIEHUE,
(hopmupyemoe ImpuU H3YyYEHHM OOYYAIOIIMMHCS TOHSATUHHBIX OCHOB T€OMETPHUH, IIpH
JI0KA3aTeJIbCTBE TEOPEM M IOCTPOCHUM LEMNOYKH JIOTMYECKUX YTBEPXKICHUN NpPU PELICHUU
FeOMETPUYECKUX 3a/Ja4, YMEHHME BbIIBUraTb U OIPOBEPrarb TUIOTE3bl HENOCPEACTBEHHO
HCHOJIB3YIOTCA MPU PELICHUHU 3a/1ad €CTECTBEHHO-HAYYHOI'O0 LMKJA, B YaCTHOCTU (PU3MYECKUX
3a7ad.

Ilens ocBoeHust mporpammel yuebHoro kypca «l'eomerpusi» Ha yriyOJ€HHOM ypOBHE —
pa3BUTHE HHAUBUIYAIbHBIX CHOCOOHOCTEH OOy4YarolUIUMXCs INpU HM3YyYEHUUM TIEeOMETpPHUH, Kak
COCTaBJISIIOIIECH MNpeaMeTHOM obOmactu «MaremaTuka U HHQPOPMATHKa» 4Yepe3 olecledyeHue
BO3MOXXHOCTH TPHOOPETEHHs] M HCIOJB30BaHUS Oojiee TIIyOOKMX TeOMETPUYECKHX 3HAHHU M
NEeHCTBHUH, CreNU(PUYHBIX T€OMETPUU, U HEOOXOIHMMBIX JJISl YCHEHNIHOTO MPO(eCCHOHAIBHOTO
00pa3oBaHMs, CBSI3aHHOTO C UCITOJIb30BAHIEM MAaTEMAaTHKH.

[IpropuTeTHBIMU 3a7ja4aMi Kypca F€OMETPUH Ha yIIIyOJIEHHOM ypPOBHE, PACIIMPSIONIUMH U
YCUJIMBAIOIIMMU Kypc 6a30BOI0 YPOBHS, SBIISIFOTCS:

pacuIMpeHre NpeICTaBIeHUsl O FTEOMETPUHU KaK YacTH MUPOBOM KyJIbTYphl U (OPMUPOBAHUE
OCO3HaHUs B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTeMaTUYECKUX MOJENSX, TO3BOISIONIMX ONMUCHIBATh U U3y4YaTh Pa3HbIE SIBIIEHUS OKPYKaIOIIETO
MHpa, 3HaHUE MMOHATUWHOrO afmnapara o paszaeiny «CrepeoMerpusi» yueOHOro Kypca reOMeTpuu;

(hopMHpOBaHHE YMEHUSI BIaJ€Th OCHOBHBIMU IOHSITUSMHU O MPOCTPAHCTBEHHBIX QUTrypax U
UX OCHOBHBIMHM CBOMCTBaMM, 3HaHHE TeopeM, (PopMysl W yMEHHE HUX IPUMEHATb, YMEHUS
JTIOKa3bIBaTh TEOPEMBI U HAXOJUTh HECTAaHAAPTHBIE CITIOCOOBI pEeIIeHUs 3a/1a4;

(opMupoBaHHE YMEHMs paclo3HaBaTh Ha 4YepTekaxX, MOJENAX U B PEATbHOM MHpe
MHOTOIPaHHMKH U Teja BPallleHUsl, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJEIH;

(hopmMupoBaHHE NOHUMAHHUS BO3MOKHOCTH aKCHOMAaTHYECKOT'O IIOCTPOSHUSI MAaTEMAaTHUYECKUX
Teopuii, GopMUpPOBaHKE MOHUMAaHUS POJIM AKCUOMATHUKHU NIPU IIPOBEACHUHN PaCCy KICHUI;

(hopMHpoBaHHe YMEHUS BIaJETh METOAaMHU JI0KA3aTEIbCTB U aITOPUTMOB PEIICHUS, YMEHUS
WX OPUMEHSTh, TPOBOAUTH JOKA3aTeJIbHbIE PACCY’KJICHUS B XOJI€ PEIICHUS] CTEPEOMETPUUECKUX
3a7a4 ¥ 3a/1a4 C MPaKTUYECKUM COJIEp)KaHUEM,

(opMHpoBaHHE MPEACTABICHUS O HEOOXOJMMOCTH J0Ka3aTeJbCTB NpU OOOCHOBAaHUU
MaTeMaTHYECKUX YTBEPKICHHUMN U pOJIU aKCHOMATUKH B TPOBEJICHUH JETyKTUBHBIX PACCYKICHUI;

pa3BUTHE M COBEPIICHCTBOBAHME WHTEIUICKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH
oOyyarommxcs, TIO3HABATEJIbHOM aKTHUBHOCTH, HWCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIILIJIEHUS, NHTEPECA K U3YUEHHUIO T€OMETPUH;

(¢opmupoBaHue (PYHKIHMOHAIBHOM TPAMOTHOCTH, PEJIEBAHTHOW TI'E€OMETpPUU: YMEHHS
pacrio3HaBaTh MPOSIBICHHUS TEOMETPUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B peabHbIX




YKU3HEHHBIX CUTYAIUAX U IPU U3YUYEHUH APYTUX YUeOHBIX TPEIMETOB, IPOSIBJICHUS 3aBUCUMOCTEN
U 3aKOHOMEPHOCTEH, MOJICIUPOBAHUS PEATBHBIX CHUTYyalluii, WCCICAOBAHUS IMOCTPOSHHBIX
MOJIeTIeH, HHTEPIIPETAIUHU IMOTyYSCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJEPIKATEIbHBIMH JIMHHUSIMHU ydeOHoro Kypca «['eomerpusi» B 10—11 kimaccax
siBIstOTCS: «IIpsiMbIe U TIJIOCKOCTH B MPOCTPAHCTBEY,

«MHororpanHukny, «Tena BpaiieHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY,

«JIBU>KEHUS B IPOCTPAHCTBEY.

CohopmynmupoBannoe B PI'OC COO TtpeboBaHHME «yMETh OIIEPHUPOBATH ITOHATHSIMM,
peleBaHTHBIX T€OMETPUU Ha Yriyosi€HHOM ypoBHEe oOyueHus B 10—11 kitaccax, OTHOCUTCS KO BCEM
coAepKaTebHbIM JIMHUSIM y4eOHOro Kypca, a ¢GOpMHUpOBaHUE JIOTHYECKUX yMEHHUH
pacnpenensieTcsi He TOJIBKO IO COJIePKATEIBHBIM JIUHUSIM, HO U 110 TogaM o0y4deHus. Coaepxanune
00pa3oBaHUs, COOTBETCTBYIOIIEE NMPEAMETHBIM pe3yibTaram ocBoeHus DenepanpHoi padoueit
MPOrPaMMBbI, PaCIPEICIEHHBIM 110 TOAaM 00yYEeHUsI, CTPYKTYPUPOBAHO TAKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, IIPUHIIMIIHAIBHBIM BOIIPOCaM OO0ydaromuecs oOpalaiich HEOAHOKPATHO. DTO
MO3BOJISIET  OPraHM30BaTh  OBJIAJICHUE TE€OMETPUYECKUMHM  TOHATHUSMH U HaBbIKAMU
MOCIIeIOBATEIbHO U IMOCTYMAaTeIbHO, C COOJIOAEHUEM IIPUHIIMIIA MPEEeMCTBEHHOCTH, a HOBBIC
3HaHWS BKJIIOYATH B OOIIYIO CHCTEMY T'€OMETPHICCKHUX MPEACTABICHUN 00YUJarOIIUXCS, PACIITUPSIS
u yriryOsisist €€, 00pa3ysi IPOYHbIC MHOKECTBEHHBIC CBSI3H.

[Tepexo Kk U3YUYCHUIO TEOMETPUHU HA YIITyOJIEHHOM YPOBHE TTO3BOJISIET:

co3marh ycnoBus IS guddepeHnuanuu  o0ydeHUs, ITOCTPOCHHS WHIUBHUIYTHHBIX
00pa3oBaTeIbHBIX IPOTPAMM, 00ECICYUTH YTTyOJIEHHOE N3yUeHNE TEOMETPHUH KaK COCTABIISFOIICH
ydyeOHoro npeamera «MaTeMaTukay;

MOJITOTOBUTH OOYYAIOIIUXCA K MPOJODKEHHUIO M3YYEHUs MaTeMaTUKH ¢ y4€TOM BbIOOpa
Oynmymieil mpodeccun, obOecrneynBas MPEEMCTBEHHOCTh MEXKIY OOIIMM U MPOo(ecCHOHATBHBIM
oOpazoBaHHEM.

Ha usyuenne yueb6HOTO Kypca «I 'eoMeTpus» Ha yriyOJICHHOM YPOBHE OTBOIUTCS

204 gaca: B 10 xmacce — 102 ygaca (3 yaca B Hemento), B 11 kimacce — 102 ygaca (3 gaca B
HEEI0).

COJAEP)KAHUE OBYUYEHUA

10 KJIACC

I[IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE NOHATHUS cTepeoMeTpur. Touka, npsiMasi, IJIOCKOCTh, TPOCTPaHCTBO. [ToHATHE 00
AKCHOMAaTHU4YECKOM MOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHH U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHue IpsAMBIX B IMPOCTPAHCTBE: IEPECEKAOIINECs, MapajuIeIbHbIE U
CKpeluBaroiuecs npsmelie. [IpusHaky ckpemuBaronmxcs npsMoix. [lapanaenbHOCTh NPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajulesIbHbIE IPSMBIE B MPOCTPAHCTBE, MapajuIeIbHOCTb TPEX
NPSMBIX, NAPAJIEIBHOCTD NPAMOM U Tu1ockocTH. [lapaienbHoe 1 IEHTpaIbHOE MPOEKTUPOBAHHUE,
n3obpaxenue ¢uryp. OCHOBHBIE CBOMCTBa MapajijIebHOTO MNpOoeKTHpoBaHUs. IM300pakeHue
(uryp B napasuieabHON MPOEKIMU. YTJIIbl C COHAPaBICHHBIMU CTOPOHAMH, YTOJI MEXAY MPSIMbIMU
B 1IpocTpaHcTBe. [lapajuienbHOCTh NIJIOCKOCTEM: mapassielibHble IIJIOCKOCTH, CBOMCTBA
mapajuIeIbHBIX MIockocTel. [IpocTeitne mpocTpaHCTBEHHBIE (PUTYPHI Ha TIIIOCKOCTH: TETPadp,
HapajiyIeNIeUIE]l, IOCTPOSHUE CEUEHUI.

[lepneHIUKyYISAPHOCTD NIPSMON U MJIOCKOCTH: NMEPIEHANKYIISIPHBIE NIPSIMBbIE B IPOCTPAHCTBE,
NpsSMBIE NapajulebHbIE U NEPIEHAUKYJSAPHBIE K IUIOCKOCTH, NPU3HAK MEPIEHIUKYISIPHOCTH
NpSAMOMl M IUIOCKOCTH, T€OpeMa O NPsIMOM MNEpPHNEeHAMKYJISIPHOW IUIOCKOCTH. OpTOrOHAIbHOE
npoexktupoBanue. IleprneHauKyIssp W HAKJIOHHBIE: PACCTOSIHHE OT TOYKM JO INIOCKOCTH,
paccTositHue OT MPSIMOM 10 TJIOCKOCTH, MPOEKIMs GUryphl Ha MIIOCKOCTh. [lepnenauKynsipHOCTb



IUIOCKOCTEM: MpPHU3HAK MEPIEHAUKYIIPHOCTH JABYX IUIOCKOocTed. Teopema o0  Tpéx
MEPIECHAUKYIISAPAX.

VYT1iIBl B IPOCTPAHCTBE: YIOJI MEXY HPSIMOU U IJIOCKOCTBIO, IBYTPAHHBIN YTOJI, JUHEHHBIN
yros AByrpaHHOro yrija. TpéxrpaHHblii M MHOrorpaHHble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOTrorpaHHoro yria. CBOWCTBA INIOCKHMX M JBYTPAaHHBIX YIVIOB TPEXTPAaHHOrO yria. Teopemsbl
KOCHUHYCOB M CUHYCOB JUIsI TPEXTPAHHOTO yIJIa.

MHororpaHHuKu

Bubl MHOrorpaHHUKOB, pa3BEpTKka MHOrorpaniuka. [Ipusma: n-yronapHas npusma, npsMast
U HakJIOHHAs MNpHU3Mbl, OOKOBasi U IIOJHAs MOBEPXHOCTb Hpu3Mbl. [lapamnenenunen,
NPsIMOYTOJIBHBIM MapajulellenuIie] U ero cBoucrBa. Kparwalime nyTH Ha IIOBEPXHOCTHU
MHOTorpanHuka. Teopema Dinepa. IIpocrpanctBenHas teopema Iludaropa. Ilupammpa: n-
yrojibHasi TUpamMu/a, IpaBuiibHas U yceu€HHasi nupamMuabl. CBoiicTBa pédep n OOKOBBIX I'paHeit
NpaBUIBHOW nupaMmuzbl. [IpaBuibHBIE MHOTOIpaHHMKM: IpaBUJIbHAS IpHU3Ma W IPaBUIIbHAs
NUpaMUJIa, IPaBUIIbHASL TPEYTOJbHAsI NUpaMU/Ia U IIPABUIIBHBIN TeTpasap, Kyo. IIpencrasienue o
NIPaBUJIBHBIX MHOTOIPaHHMKAX: OKTa’p, JOAECKAAP U UKOCADIP.

Brrunciienue 371€MEHTOB MHOTOTPAHHUKOB: pE€Opa, auaroHanu, yribl. [lnomaas G0koBoOi
IIOBEPXHOCTH U IOJIHOM ITOBEPXHOCTH NPSIMOU HNPU3MBI, ILIOLIA]Ib OCHOBAaHUI, TeOpeMa 0 OOKOBOM
IIOBEPXHOCTU MNpsiMOM npu3Mbl. [lnomans G0KOBOI MOBEPXHOCTH U MOBEPXHOCTHU IPAaBUIbLHOMU
UpaMHbl, TEOpEMA O IUIOIAAN YCEYEHHON MUPaMUIBbI.

CuMMmeTpuss B MNPOCTPAHCTBE. OJIEMEHTbl CUMMETPUM IIPABUIBHBIX MHOI'OTPAaHHUKOB.
CuMMeTpus B IpaBUJIbHBIX MHOIOTPaHHUKAX.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[IonATHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOU BEKTOP, NIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHAIIPABJICHHBIE U IIPOTUBOIIOJIOKHO HAIIPABJICHHBIE BEKTOPBIL. PaBEeHCTBO
BEKTOPOB. /[€MCTBHUSI C BEKTOPAMU: CIIOKEHHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOXKEHHE BEKTOpa Ha yucio. CBoiicTBa Cl10KeHUsI BEKTOPOB. CBONCTBA YMHOXKEHUS
BEKTOpa Ha yucio. [IoHAaTHE KOMIUTaHApHBIE BEKTOPHI. I [pU3HaK KOMIITTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno napayutenenunena. Teopema o pa3noKEHUU BEKTOPA 110 TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpsimoyronbsHas cucrema koopaAuHaT B npoctpancTBe. Koopaunartsl Bektopa. CBsi3b
MEXIYy KOOPJMHATaMHU BEKTOpPA U KOOpJMHATaMH TOYEK. YTOJ MEXay BekTopamu. CKkasipHOE
IIPOU3BEICHUE BEKTOPOB.

11 KJIACC
TeJsia BpaleHus

[TouaTHs: NUIUHIPUYECKas IOBEPXHOCTh, KOHMYECKask IOBEPXHOCTh, cheprueckas
MMOBEPXHOCTH, 0O0pa3yrolre noBepxHocreil. Tena BpalieHus: HUIUHIP, KOHYC, YCeUEHHBIA KOHYC,
cepa, map. Bzaumuoe pacrnonoxenue chepsl U IMIOCKOCTH, KacaTellbHas IIJIOCKOCTh K cdepe.
N3o0paxkeHue Teln BpallleHHs Ha TUI0cKocTH. Pa3BépTka nununapa u konyca. Cummerpus chepsl u
miapa.

O65bEM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME MPSAMOYTOIHFHOTO
mapajuiesenumena u cieAcTBus u3 He€. O0BEM NMPsIMON M HAKJIIOHHOMW MPHU3MBI, IIHJIMH]IPA,
UpaMuJIbl U KoHyca. O0BEM I1apa U MapoBOro CErMEHTa.

KOM6I/IH8_L[I/II/I TCJI BpalllCHUS U MHOT'OTPaHHUKOB. HpI/IBMa, BIIKMCaHHas B MUJIIMHAP,
OIMMCAaHHasg OKOJIO NUJIMHAPA. HepCCC‘IGHI/IC C(bepbl " 1iapa € miI0CKOCTbIO. Kacanmne miapa u C(bepBI



IUIOCKOCTHIO. [ToHSITHE MHOTOrpaHHHKA, OIMMCAHHOTO OKOJIO c(epbl, cPephl, BMUCAHHOU B
MHOTOTPaHHHK WJIH TEJIO BPaICHHUS.

[nomane MOBEpXHOCTH MUIMH/IPA, KOHYCa, Tuiomaab cepst u e€ yacteid. [logobue B
npoctpancTBe. OTHOIIEHHE 00BEMOB, THIOMIASH MOBEPXHOCTEN MOTOOHBIX DUTYP.
[IpeoOpaszoBanue mogo6us, romoreTus. Penenue 3aa4y Ha MIIOCKOCTH C UCIIOJI30BaHUEM
CTEPEOMETPUYECKUX METO/IOB.

[Toctpoenne ceueHnit MHOTOrpaHHUKOB M TE€J BPAILlEHUs: CEYeHUsI [IUIMHIpa (MapaijieIbHO
Y MEPHEHIUKYJISIPHO OCH), CEYEHUs KOHYca (MapauieibHOe OCHOBAHUIO U MPOXOsIIee yepes
BEPILIMHY), CEYEHHUS 11apa, METO/Ibl IOCTPOEHUS CEYEHUI: METO/1 CJIE/I0OB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEN MIIOCKOCTH.

BeKTOpBI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B npocTtpancTBe. Onepauuu Haja BEKTOpaMu. BEeKTOpHOE YMHOMXEHHUE BEKTOPOB.
CpoiicTBa BEKTOpHOro yMHOXXeHHs. [IpsiMoyrosibHass cuctemMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunater Bektopa. Pa3znoxenue Bektopa mo 6asucy. KoopanHaTHO- BEKTOPHBINM METOH MpH
pELIEHNU F€OMETPUUECKUX 3a1ay.

JBM:KeHHA B IPOCTPAHCTBE

JBuxxenus nipoctpanctBa. OtoOpakenus. [IBmkeHus: u paBeHCTBO puryp. OO1ue cBoicTBa
JIBYDKCHUW. BUIbl IBHKEHUN: MapajuIebHBIA NEPEHOC, LEHTpaJIbHasi CUMMETPHUS, 3€pKAIbHasA
CHMMETpHUsI, HOBOPOT BOKPYT IpsAMoil. I[IpeoOGpazoBanus nmogoodus.

NNPEAMETHBIE PE3YJIbTATBI

K xoniry 10 kiaacca oOyvaromuiicss Hay4YUTCA:

CBOOOJ/IHO ONIEPUPOBATh OCHOBHBIMU MOHATUSIMHU CTEPEOMETPUH IIPU PEILICHUH 337134 U
NIPOBEICHUH MaTEMAaTHUYECKUX PACCYKICHUI;

HIPUMCHATH AKCHOMBI CTCPpCOMECTPUN u CIICOCTBHUA u3 HHUX pu
PEHICHUUN TCOMCTPHUUICCKUX 3aaY;
KJ'IaCCI/I(l)I/IL[I/IpOBaTB B3aMMHOC PaCIIOJIOKCHUC IpAMBIX B ITPOCTPAHCTBC,

IIOCKOCTEN B IPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO OIIEPUPOBATH MOHITUSIMU, CBSI3aHHBIMU C YTJIaMH B IPOCTPAHCTBE: MEXKY
MNPSMBIMHU B IPOCTPAHCTBE, MEXK1y NIPSAMOM U IJIOCKOCTHIO;

CBOOOJTHO ONEPUPOBATH MTOHSTUAMU, CBSI3AHHBIMU C MHOT'OTPAaHHUKAMU;

CcBOOOJTHO pacro3HaBaTh OCHOBHBIE BUIbl MHOIOTPAaHHUKOB (IIpHU3Ma, MUpamMu/ia,
MPSIMOYTOJIBHBIN Mapasuienenumnes, Kyo0);

KJ1acCU(PUUMPOBATh MHOTOTPAaHHUKH, BEIOMpasi OCHOBaHUS JJIs KJIacCU(PUKaIMU; CBOOOIHO
ONEepUPOBATH NOHATUSMH, CBSI3aHHBIMU C CEYEHUEM MHOTOI'PAHHUKOB INIOCKOCTHIO;

BBITIOJIHSATH MapajulesIbHOE, LICHTPAIbHOE U OPTOrOHAIBHOE MPOEKTUpOBaHUE PUryp Ha
IIJIOCKOCTH, BBITIOJIHATH U300paXkeHus GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHHUSI MHOIOTPAHHUKOB Pa3JIMYHBIMU METONAMH, BBIIIOJIHATH (BBIHOCHBIE)
IIJIOCKUE YEPTEkKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCIISITH IJIOLIAA IOBEPXHOCTEW MHOTOTPAaHHUKOB (ITpHU3Ma, IUpaMuIa),
F€OMETPUYECKUX T C IPUMEHEHUEM (OpMYIT;

CBOOOJTHO ONEPUPOBATH MOHITUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTH
CHUMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPBHI;

pelIaTh 3a1a4M Ha JOKa3aTeIbCTBO MAaTEMaTHYECKHUX OTHOIIEHHUI U HaXO0XKIECHHE
reOMEeTPUYECKUX BEJIUYNH, IPUMEHSISI N3BECTHBIE METO/IbI ITPY PELLIEHUN MaTeMaTH4YeCKUX 3a/1a4
MOBBIIIEHHOI'O U BBICOKOT'O YPOBHSI CJIIOKHOCTH;



IIPUMEHSATH NIPOCTEHIINE IPOrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALMOHHBIE
CHUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3aaY;

M3BJIEKATh, MPEOOPA30BHIBATH U HHTEPIPETUPOBATH HHPOPMALIHIO O TPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTEKaxX U PUCYHKAX;

HNPUMEHSATH ITOJy4YCHHBIE 3HAaHMS Ha NIPAKTUKE: CPABHUBATHh U aHAJIN3UPOBATH PEAJIbHbBIC
CUTYyalluy, IPUMEHATh U3YyUYECHHBIE ITOHATHUS B IIPOLIECCE IOUCKA PELICHUs MaTeMaTUIECKU
c(hOopMyJIMPOBAHHON MPOOIIEMBI, MOJAEIUPOBATh PEAIbHbIE CUTYAIIMU Ha SI3bIKE T€OMETPHUH,
HCCIIEI0OBATh IOCTPOCHHBIE MOJEIIN C UCIIOJIb30BAHUEM I€OMETPHUYECKUX MOHATHI U TEOPEM,
amnmapara aiareOpbl, pemarh NPakKTHYeCKHUEe 3aa4H, CBA3aHHbIC C HAX0XK/ICHUEM IT'€OMETPUUECKUX
BEJIMYNH;

MMETh MPEICTABICHUS 00 OCHOBHBIX ATallax Pa3BUTHS TEOMETPHUH KaK COCTaBHON 4acTH
(yHIaMeHTa pa3BUTUS TEXHOJIOTUM.

K xonmy 11 kjacca oOyJaromuiicst HAy4YUTCs:

CBOOOJTHO ONEPUPOBATH MOHITUSIMU, CBSI3aHHBIMHU C ITUJIMHIPUYECKON, KOHUYECKOH 1
chepudeckoil MOBEpXHOCTIMHU, OOBSICHITH CIIOCOOBI MOTYYCHHUS;

ONEpUPOBATH MOHATHUSIMH, CBI3aHHBIMU C TE€JIAMU BPAIICHUS: TUJIUHAPOM, KOHYCOM,
cepoii u mapowm;

pacno3HaBaTh Teja BpalleHus (HHIIHHADP, KOHYC, cepa u map) U 00bsCHITH CIOCOObI
MOJTy4YEeHUsI TEJ BPAICHHUS;

KJIaCCU(PUIIMPOBATH B3aMMHOE PACIIOJIOKCHUE CPEePhI U TIIOCKOCTH;

BBIUHCIISITH BEJIMIUHBI 3JIEMCHTOB MHOTOIPAaHHHUKOB M TEJI BPAIICHUS, 00BEMBI U TUIOIIA TH
TMOBEPXHOCTEH MHOTOTPAHHHUKOB M TEJ BPAIICHUS, TCOMETPUICCKHUX TEJI C MPUMEHEHHUEM (hOPMYIT;

CBOOOJTHO ONIEPHUPOBATH TTOHSITHUSIMU, CBSI3aHHBIMH C KOMOMHAIIMSIME TEJI BPAIlCHHS U
MHOTOI'PaHHHKOB: MHOTOTPAHHUK, BITUCAHHBIN B c(hepy U OMMCaHHBIN OKOJI0 cdepsl, chepa,
BIMCAaHHAs B MHOTOTPAHHUK WJIW TEJIO BPAIICHUS,

BBIUUCIISITH COOTHOIICHUSI MEX/IY IUIOIIA/ISIMUA MTOBEPXHOCTEH B 00bEMaMu OJOOHBIX TEIT;

n300pakaTh U3ydaeMble (UTYPHI, BHIMOIHATH (BBIHOCHBIC) TNIOCKUE YEPTEKHU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TeIl BpAIlICHHS;

W3BIIEKaTh, HHTEPIIPETUPOBATH U MPE0oOPa30BBIBATh HH(POPMAITHIO O TPOCTPAHCTBEHHBIX
reoMeTpudeckux purypax, mpeJCTaBICHHYIO Ha YEPTEkKaxX U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH TTOHITHEM BEKTOP B IIPOCTPAHCTBE; BHITIOIHATH OTICPAIlHH HA]T
BEKTOpPaMH;

CBOOOTHO OTIEPUPOBATH TTOHSITHUSIMH, COOTBETCTBYIOIIIUMH BEKTOpPaM U KOOPIMHATAM B
MIPOCTPAHCTBE;

3a71aBaTh IJIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CHCTEME KOOPIUHAT;

pelraTh TECOMETPUUCCKHE 3a/1a9l Ha BEIYUCIICHUE YTIIOB MEXKY TIPSIMBIMU U TUIOCKOCTSIMH,
BBIUHCIICHUE PACCTOSTHUM OT TOYKH JIO TJIOCKOCTH, B IIEJIOM, HAa TPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METOJa MPHU PEIICHUH;

CBOOOJTHO OTIEPUPOBATH TTOHSITUSMU, CBSI3AHHBIMHU C IBMKCHUEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKECHUU;

BBIMTOJIHATH U300paKEHHSI MHOTOTPAaHHUKOM U TEJl BpallleHUs TIPU MapaijieTbHOM IepeHoce,
LEHTPATBbHOW CUMMETPHH, 36pKaTbHON CUMMETPHUH, IIPU TTOBOPOTE BOKPYT MIPSMOH,
mpeoOpa3oBaHUs MOA00US;

CTPOUTH CEUCHUSI MHOT'OTPAHHUKOB U TEJI BPAIICHUS: CSUCHUS MIUTHHAPA (TTapauieIbHO U
MIEPIICHIUKYJISIPHO OCH), CEYCHHS KOHYyca (TlapauieIbHOe OCHOBAaHHIO U TIPOXOJSIIEe Yepe3
BEPIINHY), CEYEHUs 11apa;

HCTOJIb30BaTh METO/IbI IOCTPOCHUS CEUCHU: METOJ CIEA0B, METO/I BHYTPEHHETO
MIPOSKTUPOBAHUS, METO/I TIEPEHOCA CEKYIIeH MIOCKOCTH;

TIOKa3bIBaTh TEOMETPUUECKHUE YTBEPIKICHUS,



MIPUMEHSTh T€OMETPUUECKUE (DAKTHI I pELICHUs] CTEPEOMETPUUECKUX 3a]1aY,
npeanojararomumux HECKOJbKO IaroB pCuiCHusd, €CJIN YCJIOBUA IPUMCHCHUSA 3a1dHbI B SIBHOM 1
HesIBHOH (hopme;

pemrarh 3a1a4u Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUH M HAXOXKIEHHE
r€OMETPUYECKUX BEIINYNH;

MPUMEHSTH IPOrPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIPH
PEIICHUH CTEPEOMETPUYECKUX 3a/1aY;

MIPUMEHSTH NOJIyYeHHbIC 3HaHUS Ha IIPaKTUKE: CPAaBHUBATh, AaHAJIM3UPOBATh M OLICHUBATH
peaNbHBIC CUTYAlMH, IPUMEHSTH U3YYCHHBIC TOHSITHUS, TEOPEMBI, CBOMCTBA B IIpOLIeCcCe MTOMCKA
penieHrst MaTeMaTH4ecKu c(hOpMYJIMPOBAHHOM MPOOIEMBI, MOAEINPOBATh PealbHbIE CUTYAIIMH
Ha A3BIKC rCOMCTPUU, UCCIICIOBATDH ITOCTPOCHHBIC MOJACIIN C UCITOJIb30BAHUCM I'COMECTPHUICCKUX

IOHSTUN U TEOPEM, allllapara areOpsl, peraTh NPaKTUYECKUE 3a/1a4U, CBI3aHHBIE C

HaXO0XACHUEM I'€COMCTPHUUCCKHUX BCIIMYNH,

HUMCETB NIPEACTAaBICHUA 00 OCHOBHBIX dTaIax Pa3BUTHUA TCOMETPHUHU KaK COCTaBHOI 4acTH

(I)YHI[aMCHTa Pa3BUTUA TEXHOJIOTUM.

TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne HazBanue paznena (Tembr) KomuectBo BocnutatenbHblii KOMNOHEHT
n/n 4acoB
[ToBTOpEHUE U3YUEHHOTO CdopMUpoBaHHOCTH MUPOBO33PEHUS,
B 7-9 KIL 3 COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHOU
IIPAKTUKHU, IOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeI0BEUECKOM
Beesienue B NEeSITENIBHOCTH, ITAIOB €€ Pa3BUTHSI U
CTCPECOMCTPUIO 20 3HAYMMOCTH JUISL Pa3BUTHS LIMBUIIN3ALIUH,
OBJIa/ICHUE A3bIKOM MAaTEMAaTUKU U
MaTeMaTH4YECKON KyJIbTYypOU Kak
CpPEICTBOM ITO3HAHUSI MUPA, TOTOBHOCTh
B3aumHoe pacnonoxenue
OCYIIECTBIISITh MPOEKTHYIO U
MPSIMBIX B TIPOCTPAHCTBE
6 HICCIIEI0BATEBCKYIO NESATEIBHOCTD
WHJIUBUIYaJbHO U B TPYMIIE.
['oToBHOCTB K Tpyay, OCO3HAaHHUE
IlapannenbHOCTh NPAMBIX IIEHHOCTH TPYJIOJIFO0US, MHTEPEC K
1 IIJIOCKOCTCH B 10 pa3nuyHbIM chepam npoheccHoOHATBHON
OPOCTPaHCTBE IesATeIbHOCTH, CBSI3aHHBIM C MaTEMaTHKOM
U e€ NPUIOKEHUSIMU, YMEHHUE COBEPIIATh
= OCO3HaHHBIN BBIOOp Oyay1iel npodeccuu
MTCHIUKYJISIPHOCTH
CPHCHANKYIIAPHOC . U pean30BbIBATh COOCTBEHHBIC
MPSAMBIX U TJIOCKOCTEH B
24 ’KM3HEHHBIE TIJIaHbI, TOTOBHOCTbh U
MIPOCTPAHCTBE
CIOCOOHOCTh K MaTeMaTHYECKOMY
00pa3oBaHUIO U caMOOOpa30BaHUIO Ha
VIJIBL M pACCTOAHMS MPOTSKEHUH BCEU JKM3HU, TOTOBHOCTD K
AKTUBHOMY yYacTHIO B pELLICHUU
20 MPAaKTUYECKUX 3a7a4 MaTeEMaTHYECKOU
HaIpaBICHHOCTH.




MHororpaHHuKu

DCTEeTHYECKOE OTHOLIEHUE K MUDY,
BKJIFO4Yas 3CTCTUKY MAaTCMATUYICCKUX

8 3aKOHOMEpHOCTEH, 00BEKTOB, 3a/1a4,
pelIeHUi, pacCyKACHUN.

8. ToBropenue, 06006LEeHIE ChopMHpPOBAHHOCTH YMEHHS IPUMEHSTh
M CHCTeMaTH3aLHs MaTeMaTHYECKUE 3HAHUS B HHTEPECAX
SHAHTI 3JI0pOBOro U 6€301acHOro o0pasa KHU3HH,

6 OTBETCTBEHHOE OTHOLIEHUE K CBOEMY
3JI0POBBIO.
OBHIEE KOJIMYECTBO 102
YACOB I10
ITPOTPAMME

TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC

Ne HasBanue paznena (Tembr) KommuectBo | KoMmoHeHT BocniUTaTEIFHOM TPOTPaAMMBI
n/n Kypca
4acoB
1. [ToBTOpEeHUE, 0000IICHHE U ['oTOBHOCTH K Tpyy, OCO3HAHUE
CHUCTeMaTH3aIMs 3HAHHUI 12 LIEHHOCTH TPYAOIIO0HS, HHTEPEC K
pasznmuuHbBIM chepam npodeccHoHaAITBHOM
2. JIeSITeTbHOCTH, CBS3aHHBIM C
Tena BpareHus MaTEMAaTUKON U €€ MPUIIOKEHUSIMH,
22 YMEHHUE COBEPIIaTh OCO3HAHHBIM BHIOOP

3. KoopanHaTbl 1 BEKTOPHI B Oynymieit mpodeccru 1 peanr30BbIBATE

IPOCTPAHCTBE. COOCTBEHHBIC KU3HCHHBIC TUIAHHI,
20 TOTOBHOCTH M CITOCOOHOCTH K
4 O6BeM MHOTOTPAHHHKA MaTeMaTH4eCKOMY OOpa30BaHHIO U }
caM000pa30BaHHIO Ha TIPOTSKEHUU BCeil
18 YKU3HU, TOTOBHOCTh K aKTUBHOM
) y
= YYaCTHIO B PEIICHUH MPAKTHYCCKUX 3a]1a4

5. [Inomanu moBepxHOCTEH U .

MaTeMaTH4YeCKON HaIpaBICHHOCTH.
00BEMBI KPYTJIBIX TEJ g
DCTEeTUUECKOe OTHOIICHHE K MUDY,

6. JIBM>KeHUs B IPOCTPAHCTBE BKJTFOYAsT SCTETUKY MaTEMaTHIECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ad,
peLIeHN, pacCyKACHUM.

4

7. IToBTOpeHnue, 06001IeHNE U

cHUCTeMaTHU3aIus 3HAaHUI
18
OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOT'PAMME




YUEBHbBINA KYPC «BEPOSITHOCTH U CTATUCTHKA»

YueOHblil Kypc «BeposSTHOCTD U CTaTUCTHUKA» YIIyOIEHHOTO YPOBHS SIBISECTCS MPOJIOJIKCHUEM H
pa3BUTHEM OJHOMMEHHOI'0 yueOHOro Kypca yriryOI€HHOTO ypOBHS Ha yPOBHE CPEAHEro 00IIero
oOpa3zoBaHus. Y4eOHbIN Kypc MpeaHazHaueH Uit GOPMUPOBAHHS Y 0OYHAIOLINXCS CTATUCTUYECKON
KyJbTYPbl U IOHUMAHUS POJIM TEOPUU BEPOATHOCTEN KaK MAaTEMaTHYECKOIO0 HHCTPYMEHTA JUIsl
M3Y4YEHUS CIy4YalHbIX COOBITUMH, BEJIMYMH U NpoueccoB. [Ipu u3ydennu kypca o0oramarTcs
IIpeJCTaBIeHUs 00yUaroIIKUXCsl O METOJaX UCCIIEI0BaHMsI H3MEHYMBOIO MUpPa, Pa3BUBAETCS IOHUMAHUE
3HaYMMOCTHU U OOIIHOCTH MAaTEMAaTUYECKUX METOJI0B ITO3HAHUS KaK HEOThEMJIEMOH yacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAy4YHOT'O MUPOBO33pPEHUS.

Conepxanue yueOHOro Kypca HarpaBjIeHO Ha 3aKpelieHUue 3HaHUi, MOJIy4eHHbIX IPU U3YUYEHHUH Kypca
Ha YPOBHE OCHOBHOI'O OOLIEr0 00pa30BaHus, U Ha pa3BUTHE NIPEJCTABICHUN O CIy4YallHbIX BEJIMUYMHAX U
B3aMMOCBSA35X MEXK/ly HUMU Ha BaKHBIX IIPUMEPax, CIOKEThl KOTOPBIX IIOYEPIHYTHI U3 OKPYKAKOLIETO
mupa. B pesynbrare y o0yuaronuxcst JOIKHO chopMHpOBaThCS IPEACTABICHNE O Hanboee
YHOTPEOUTEIBHBIX U OOLIMX MAaTEMaTHUECKUX MOJIEIISIX, UCTIOIB3YEMBIX JIUIsI OIICAHUS
aHTPOIIOMETPUUECKUX U IeMOrpapUuecKUX BEIUUNH, IONPEUTHOCTEN B pa3IMYHbIE PO/Ia U3MEPEHUSX,
JUINTEIBHOCTU 0€30TKa3HON pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MAacCOBBIX SIBJICHUH U
IPOLIECCOB B 00IIeCTBE. YUeOHBIH Kypc sIBIseTCs 0a30i AJIs1 OCBOCHUS BEPOATHOCTHO-CTATUCTUIECKUX
METOJI0B, HEOOXOIMMBIX CHEIHAINCTAaM HE TOJIBKO HHKEHEPHBIX CHELMATIBHOCTEN, HO TaKkKe
COLIMAJIbHBIX U IICUXOJOTHYECKHX, IIOCKOIbKY COBPEMEHHBIE O0IIECTBEHHBIE HAYKU B 3HAUUTEIbHOU
Mepe MCTIONIb3YIOT anmnapar aHajau3a OOJbIINX JaHHbBIX. LleHTpaabHyI0 4acTh y4eOHOIro Kypca 3aHUMaeT
o0CyXx/ieHUe 3aK0Ha OOJIBIIMX YuceN — (yHJaMEHTAIBHOTO 3aKOHA MPUPO/Ibl, UMEIOIIETO
MaTeMaTHYeCKyIo (pOpMaIH3almIo.

B cooTBeTcTBUY C yKa3aHHBIMU LIETSIMH B CTPYKTYpe yueOHOro Kypca « BeposTHOCTh M CcTaTHCTUKA» Ha
yriyOa€HHOM YpOBHE BBIJIEJIEHBI OCHOBHBIE COJIepKaTeNlbHble TUHUM: «CllydaiiHble COOBITHS U
BEpOATHOCTH» U «CilydaliHble BETUYMHBI U 3aKOH OOJIBLINX YHCEI.

[ToMHMO OCHOBHBIX JIMHHUM B YU€OHBIN KypC BKIFOYEHBI 3JIEMEHTHI TEOPHH rpad)oB U TEOPUU
MHO>K€CTB, HEOOXOAMMBIE /1JIs1 IOJTHOLIEHHOTO OCBOEHUS MaTepuaia JaHHOro yueOHOro Kypca u
CMEKHBIX MaTEMaTHUYECKHX yUYEOHBIX KYPCOB.

Coneprxanue muHuN «CiyyaiiHble COOBITHS M BEPOSTHOCTH CIIY>KUT OCHOBOM U1 (POpMUPOBaHUS
NPEJCTAaBICHUN O paclpeesieHUH BEPOATHOCTEN MeX/ly 3HAUYCHHUSAMU CITy4ailHbIX BeIWYHH. BaxHyto
4acTbh B 3TOW CO/IepKaTeIbHON JIMHUM 3aHUMAET U3y4YEeHHE T€OMETPUYECKOTr0 U OUHOMUAIBLHOTO
pacnpe/iesieHui ¥ 3HaKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOTaMU — IT0Ka3aTeIbHBIM U HOPMaJIbHBIM
pacrpeeIeHUsIMH.

Tewmsbl, cBA3aHHBIE C HEMPEPHIBHBIMU CIIy4alHBIMH BEJIMYMHAMH M PacCHpeeNeHUsIMH, aKIIEHTUPYIOT
BHUMaHHE O0YYaloIUXCsl Ha ONMMCAHUM M U3YYEHHUH CIIyYalHBIX SBJICHUN C TOMOIIbIO HEMPEPBIBHBIX
¢yHkuuit. OCHOBHOE BHUMaHHE yIEISeTCs MOKa3aTeIbHOMY M HOPMAJIbHOMY paclipe/leIeHUsIM.

B yueGHOM Kypce mnpeaycMaTpuBaeTcs O3HAKOMHUTENIbHOE W3Y4YEHHE CBSI3U MEXIYy ClydailHbIMU
BEJIMYMHAMU U OIMHKCAaHUE ATOW CBSI3U C MOMOIIBI0 KOAIPPUIMEHTa KOPPENIALUUA U ero BbIOOPOYHOTO
aHayiora. DTH 3JIEMEHTHl COJEp KaHMsI pPa3BUBAIOT TeMy «JlnarpaMMbl paccenBaHus», U3YUYEHHYIO Ha
YPOBHE OCHOBHOTO O0I1IeT0 00pa30BaHus, 1 BO MHOTOM ONUPAIOTCS HA CBEIEHUS U3 KYPCOB aureOpbl 1



TEOMETPHUH.

Emé oauH 3memMeHT colaepKaHus, KOTOpPBIM MPENaracTcs Ha O3HAKOMUTEIBHOM YpOBHE —
MOCIIE0OBATEIHHOCTh CIIYYalHBIX HE3aBHUCHMBIX COOBITHI, HACTYMAIOMUX B CIUHUILY BPEMCHH.
O3HaKOMJICHHE C PACIpeICICHIEM BEPOSTHOCTEH KOJIUYECTBA TAKMX COOBITHH HOCHUT Pa3BHBAIOIIUN
XapakTep W SBISACTCA aKTyaJlbHBIM Uil OyIyIlIMX aOWUTYypUEHTOB, IIOCTYMAIONIUX Ha Yy4eOHBIC
CIEIUaIbHOCTH, CBSI3aHHBIC C OOIIECTBEHHBIMUA HayKaMH, IICUXOJIOTHEH U YIIPABICHUEM.

Ha uzydenue yueOHOro Kypca «BeposiTHOCTh M CTaTUCTHKA» Ha YIiyOJIEHHOM YPOBHE OTBOAMTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kitacce — 34 vaca (1 yac B Hezelro).
COJAEPXAHUE OBYUYEHUS

10 KJIACC

I'pad, cBs3ubIi Tpad, myTtu B rpade: mukibl U nenu. CteneHb (BaJICHTHOCTh) BEPIIMHEL. ['padnl HA
IIJIOCKOCTH. [lepeBbs.

CryvaiiHple DKCTIIEPUMEHTHI (OMBITHI) M CIIy4ailHbIE COOBITHS. DJIeMEHTapHBIE COOBITHS (MCXOIIBI).
BepositHOCTB cityuaiiHOro coObITHsI. BiIM30CTh 4acTOTHI M BEPOSITHOCTH cOObITHH. CiyyailHbIe OIBITHI €
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMHU.

Onepauuu Haj COOBITUSMM: MepecedeHue, 00beIMHEHUE, TPOTUBOIIOIOXKHbBIE COOBITUS. JlnarpaMmbl
Olinepa. @opmyna cI0KeHUs BEPOATHOCTEN.

VYcioBHas BEPOSATHOCTb. Y MHOXKEHUE BEpOSITHOCTEH. JlepeBo ciydaiiHoro skcnepuMeHnra. @opmyna
nosiHoi BepositHocTU. Dopmyia baiieca. HezaBucruMblie coOOBITHS.

bunapHblil ciay4aliHpli OmbIT (MCHBITAHME), ycnex M Heyaada. HeszaBucumble ucnbitanus. Cepus
HE3aBUCHMbIX MCIBITAaHMM 10 mepBoro ycmnexa. IlepecraHoBku u ¢aktopuan. HYucio codeTaHHi.
Tpeyronbuuk Ilackang. @opmyna ounoma HeroToHa.

Cepus He3aBUCUMBIX UcnibITaHUM bepryinu. CiydaiiHbli BBIOOP U3 KOHEUHOM COBOKYITHOCTH.
Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTel. J(uarpamMma pacnpenenenus. Onepauuu Haj
CIy4yallHbIMM BelIMYMHAMM. buHapHas ciydaiiHas BenuuuHa. [IpuMepsl pacnpeneneHnuid, B TOM 4nCie
reoMeTpUYecKoe U OMHOMHUAIBHOE.

11 KJIACC

CoBMecTHOE paclpeiesieHUe IByX ciaydyailHbIX BennunH. He3aBucumble cilydaliHble BETUYHUHBI.
MaremaTnueckoe OXHJaHWE ClIy4ailHOW BenuuuHbl (pacnpeneneHus). Ilpumepbl npuMeHeHUs
MaTeMaTHYeCKOro OXXKuJaHus (cTpaxoBaHue, JjoTepes). MaremaTuueckoe OXHUJaHUE OHMHAPHOMN
CIIy4yallHOM BeJIMYMHBI. MaTeMaTuyeckoe OXKUIaHUE CYMMBI CIIy4ailHBIX BEJIMYMH. MatemaTudeckoe
O’KHJIaHUE TEOMETPUUECKOTO U OMHOMHUAIBLHOTO PACTIPEICIICHH.

Jlucniepcus ¥ cTaHIapTHOE OTKJIOHEHHE CITy9aiiHOW BEIMYMHEI (pacnpenenenus). Jucnepcus OuHapHoi
CIIy4alHOM BEJIMYMHBI. MaTeMaTH4eCKOe 0KHIaHUE TPOU3BEICHUS U TUCIIEPCHS] CyMMBbI HE3aBUCHMBIX
CIly4allHbIX BeNWYMH. Jlucmepcuss M CTaHAApTHOE OTKJIOHEHHWE OMHOMHUAIBHOTO pacHpeeleHusl.
Jlucniepcus ¥ CTaHAAPTHOE OTKJIOHEHHUE FEOMETPUUYECKOIO PaCIIPENCICHUs.

HepaBenctBo UYeOwniméBa. Teopema YeObiméBa. Teopema bepnymnu. 3akoH OOJBIIMX YHCEIL.
Bribopounslii Meron wuccienoBaHuil. Bribopounsle xapakrepucTUku. OIEHMBAaHHE BEPOSATHOCTH
COOBITHSI TIO BBHIOOPOYHBIM JAHHBIM. [IpoBepka MPOCTEHWIIMX T'HIIOTE3 C MOMOIIBI0 H3YYEHHBIX
pacrnpeeneHuil.

HenpepsiBHble citydaitHble BeanunHbl. [Ipumepbl. @yHKIHS IUIIOTHOCTH BEPOSITHOCTH PaCIpeleICHUS.
PaBHOMEpHOE pacnpeneneHne MW €ro CBOWCTBA. 3ajadM, MPHUBOIAIIME K ITOKa3aTEIbHOMY
pacnpeneneHno. 3ajadd, NPUBOAAIIME K HOPMalIbHOMY pacnpeneneHuro. DyHKIHS IIOTHOCTH
BEPOSITHOCTH IOKA3aTeIbHOIO pacipeeseHusi, (YHKIUS IUIOTHOCTH BEPOSTHOCTH HOPMAJIbHOTO
pacupeneneHus. QyHKIMS INIOTHOCTH U CBOWCTBA HOPMAJIBHOT'O PACIIPEICIICHMUS.
[TocnenoBaTenbHOCTh OJJMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3aaauu, MPUBOJAIINE K paclpeaesIeHUI0
Ilyaccona.

KoBapuanust nByx cnydailHeix BenuuuH. Koadpduuument nuneiHoit koppensuuu. CoBMecTHBIE



HaOIOJICHUS IBYX BeMWYWH. BrIOOpOoUHBI KO3 IULIMEHT KOoppesaiuu. Pa3znuane mexmy TuHerHOM
CBSA3bI0 U HpH‘-IPIHHO-CJIGI[CTBQHHOﬁ cBs3b10. JIuneiinas perpeccus, MCTOA HAUMCHBIIINX KBAaAPATOB.

INPEAMETHBIE PE3YJIbTATDI

K koniry 10 kaacca o0ydaromuiicss HAy4YnuTC:

CBOOOJTHO ONIEpUPOBATh MOHATHAMU: rpad, TUIOCKHUH rpad, cBA3HBIN Tpad, myTh B rpade, Hemb, UK,
JIEPEBO, CTEIIEHb BEPILUUHBI, JEPEBO CIy4YallHOTO 3KCIEPUMEHTA;

CBOOOJHO OINEpPUPOBATh MOHATUAMHU: CIIydailHBI SKCIEpUMEHT (OIBIT), CilydallHOE COOBITHE,
3JIEMEHTApHOE CilydyailHOe COObITHE (JIEMEHTApHBIA HCXOA) CIy4alHOro OIbITA, HaXOAUTh
BEPOSITHOCTH COOBITUH B OIBITAX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXoIuTh U (hopMyIupoBaTh COOBITUA: IepeceueHne, O0bEIMHEHHE AAHHBIX COOBITHH, COOBITHE,
IIPOTUBOIOJIOKHOE IaHHOMY, UCIIO0JIb30BaTh IMarpaMMsl Diijiepa,

KOOPAMHATHYIO MPSMYIO JJIsl PeIICHHS 3a1a4, OJIb30BaThCs (POPMYIIOH CII0KEHUS BEPOSATHOCTEH st
BEPOSITHOCTEH ABYX U TPEX CIIy4ailHBIX COOBITHH;

OTIEPHPOBATH MOHATUSMU: YCIOBHASI BEPOATHOCTh, YMHOKEHHE BEPOSITHOCTEH, HE3aBUCHMBIE COOBITHS,
JIEPEBO  CIy4YailHOrOo S3KCIEpUMEHTa, HaXOAUTb BEPOSTHOCTU COOBITMM C MOMOUIbIO IpaBUiIa
YMHOKEHUS, JI€pEeBa CIy4alHOTO OIBITA, UCIOJb30BAaTh (POPMYJY IOJIHOM BEPOATHOCTH, (POPMYIY
baiieca npu pemieHun 3ajgad, onpenesniaTh HE3aBUCUMOCTh COOBITHH MO (hopMysie M MO OpraHU3aLUuU
CIIy4ailHOr 0 3KCIIEpUMEHTA;

OPUMEHATh M3Y4YeHHble KOMOMHATOpHbIC (OPMYJbI A HEPEUUCICHUS 3JIEMEHTOB MHOXKECTB,
3JIEMEHTAPHbBIX COOBITUH CTy4allHOrO OINbITA, PELICHUS 337a4 110 TEOPUU BEPOSATHOCTEH;

CBOOOJTHO OINEPHUPOBATH MOHATUAMHU: OMHAPHBIA CIyYalHBIM OMBIT (MCIBITAHHUE), YCIIEX U HEy/Aaya,
HE3aBHCHUMBIE HUCIIBITAHUS, CEpUsl UCIBITAHUMN, HAXOJUTh BEPOSITHOCTU COOBITHI: B CEPUU HUCIIBITAHUN
710 TIEPBOTO yCIIeXa, B CEpUU UCIBITaHUI bepHyJuM, B ONbITE, CBI3aHHOM CO CIy4alHBIM BBIOOPOM U3
KOHEYHOHN COBOKYITHOCTH;

CBOOO/IHO OIIEPUPOBATh NOHATUSMHU: CilydaiiHasi BeJIMYMHA, paclipe/leIeHue BEPOSTHOCTEH, TuarpaMma
pacripeniesnieHus, OMHapHasl cily4aiiHasi BeIMYMHA, FeOMETPUUECKOe, OMHOMHAIIbHOE paclpeieieHue.

K koniy 11 kinacca oOyuaromuiicss HAy4uTCs:

OIEpUPOBATh MOHATUAMH: COBMECTHOE PACIpEACIICHUE JIBYX CIyYalHBIX BEIMYUH, HCIIOIb30BaTh
TaOJUIly COBMECTHOTO paclpe/ielieHusl IBYX CIy4alHBIX BEJIWYHMH JJIs BBIACNEHHS pacHpeieieHUs
Ka)KJJ0W BEJTMUMHBI, ONIPEIEJICHNS HE3aBUCUMOCTH CIIy4YailHbIX BEJINYMH;

CBOOOZHO  ONEpUPOBATH MOHITHEM  MAaTEMaTHYECKOrO0  OXMJAHUS  CIy4allHOM  BEJIMYMHBI
(pacnpenenenus), HPUMEHATh CBOMCTBA MaTeMaTHUECKOTO 0’KUAHUS TPU PELIEHUH 33/1a4, BBIYUCIIATh
MaTeMaTHYeCKOe OXKHUAaHNEe OMHOMUAIbLHOTO U T€OMETPUYECKOTO PacpeIeIICHU;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: JUCHEPCHs], CTaHJIAPTHOE OTKJIOHEHUE CIy4YailHON BEeTUYMHBI,
NPUMEHSATh CBOMCTBA JUCIEPCUU CIIy4allHOW BeNWYMHBI (paclpeliesieHus1) NMpH pelleHuH 3ajad,
BBIUUCIIATh JHUCIEPCUI0O M CTAHAAPTHOE OTKJIOHEHHE TIEOMETPUYECKOro U  OMHOMHAILHOTO
pacnpeneleHni;

BBIUMCIISTH BBIOOPOYHBIE XApAaKTEPUCTUKU IO JAaHHOW BBIOOPKE M OIIEHMBATh XapaKTEPUCTUKU
reHepalbHON COBOKYITHOCTH JaHHBIX IO BBIOOPOYHBIM XapakTepucTukam. OLEeHUBaTh BEPOSTHOCTU
COOBITUA W TPOBEPSITh MPOCTEUIINE CTATUCTUYECKHE THUIOTE3bl, MOJb3YSICh H3yUYEHHBIMU
pacrpeieIeHUsIMH.

TEMATHYECKOE INTAHUPOBAHHUE 10 KJTACC



Ne | HasBanwue paznena(temsl) | KonnuectBo KoMIIoHeHT BocIUTaTEIbHOM TPOrpaMMBbl
n/n 4acoB
1. DeMeHTHl Teopuu rpados CdopMHupOBaHHOCTH MUPOBO33PECHUS,
2 COOTBETCTBYIOIIEI'0 COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOMN NPAaKTUKU,
IIOHMMAaHUE MaTEeMAaTHYECKON HAyKH KakK
c(hepbl 4eJIOBEUECKOM eI TeIbHOCTH, 3TAllOB
€€ pa3BUTHUS U 3HAUUMOCTH ISl Pa3BUTHUS
LMBUJIN3ALIMH, OBJIAJEHUE SI3bIKOM
2. ONeMEHThI MaTeMaTHUKU U MaTeMaTU4YECKON KyJIbTYpOU
KOMOMHATOPUKH 8 KakK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTH
OCYILECTBJISITh IPOEKTHYIO U
HCCIIEI0BATEIbCKYIO AESATEIbHOCTh
WHAUBUIYAJIBHO U B TPYIIIIE.
I'oToBHOCTH K TPYZly, OCO3HAHUE LIEHHOCTH
3. City4aiiHbIE OITBITHI, TPYIOII00UsI, UHTEPEC K Pa3IuyHbIM chepam
CIy4aliHbIE COOBITHS U 2 mpo¢eCCUOHATBLHON AeITEIbHOCTH,
BEPOSITHOCTH COOBITUI CBSI3aHHBIM C MaTEMaTUKOU U eé
NPUJIOKEHUSIMU, YMEHHUE COBEPIIATH
OCO3HaHHBIN BBIOOp Oyaytieit mpodeccuu u
peanu30BbIBaTh COOCTBEHHbIE KU3HEHHBIE
IIJIAaHBI, TOTOBHOCTB U CIIOCOOHOCTb K
4. Oneparuu MaTeMaTHIECKOMY 00pa30BaHUIO U
HaZX MHO>KECTBaMU U 5 CaM006pa3OBaHm0 Ha MIPOTSKCHUU Bcel
COOBITHSIMH. JKU3HH, TOTOBHOCTH K aKTUBHOMY Y4acTHIO B
CroxeHne 1 yMHOXCHHE pELIECHUH NPAKTUYECKUX 3a1a4
BEPOATHOCTEH. MaTeMaTU4YECKON HAIlpaBICHHOCTH.
VYcnoBHas BEpOATHOCTb.
HesaBucuMEIe COBLITHS DCTeTHYECKOE OTHOLIEHUE K MUY, BKIIIOUast
5. Cepuu mocue0BaTenIbHbIX ICTETHKY MaTEMaTHYCCKUX
HUCIIBITAHME. VICITBITAHHS 5 3aKOHOMEpHOCTEH, OOBEKTOB, 3aj1a4,
BepHyn. peLIEHUH, pacCyKACHUN.
CrnyualiHblii BEIOOD C
. (hopMHPOBAaHHOCTH YMEHHUS IPUMEHSATH
13 KOHCHIon MaTeMaTU4YECKUE 3HaHUs B NHTEpECcax
COBOKYIHOCTH 37I0pOBOT0 M 0€30IMacHOro 00pasa KU3HHU,
= OTBETCTBEHHOE OTHOLIEHHUE K CBOEMY
6. Crnyualinbple BETUUHHBI U
37J0pOBBIO.
pacnpeneneHus 12
OBIIEE
KOJIMYECTBO 34
YACOB ITO
[TPOI'PAMME

TEMATHYECKOE IINIAHUPOBAHUE

11 KJIACC




Ne HasBanue paznena (Tembi) KomuectBo KoMnoHeHT nporpamMmMbl BOCIIUTAHUS
n/n 4acoB
1. 3aKoH OOJIBIINX YHCET l'oToBHOCTH K TPYZy, OCO3HAHUE
5 IIEHHOCTH TPYI0JII00HsI, HHTEPEC K

2. DneMEeHTbl MaTeMaTUYeCKOi pa3Iu4YHbBIM cdepam
CTaTUCTUKH 6 npoeccuoHaNbHOMN AeATeIbHOCTH,

3. HenpepriBHbIE cilyyaliHbIe CBSI3aHHBIM C MAaTEMATHUKOUN U €€
BEJIMYUHBI (PACIIPEEICHNs), 4 [IPUIIOKEHUSAMU, YMEHHE COBEPILIATE
MOKa3aTeIbHOE U HOPMaIbHOE OCO3HAHHBIN BRIOOp OyayIIeit
pacrpeeICHUs npodeccuu u peaan30oBbIBaTh

4. Pacnpenenenne Ilyaccona COOCTBEHHBIC )KU3HCHHBIC IIJIaHEI,

2 TOTOBHOCTH U CITOCOOHOCTH K

S. CBs13b MEXTY CITy4ailHBIMH MaTeMaTH4eCKOMY 00Pa30BaHUIO U

BEININHAMU 6 camM000pa30BaHUIO Ha MPOTSHKEHUU
BCEl KU3HU, TOTOBHOCTH K aKTUBHOMY

6. OGobuienne n Y4aCTUIO B PEIICHUU MPAKTUYECKUX

cucTeMaru3anus 3HaHuil 11 327124 MaTeMaTHYeCcKOi
HAaIMPaBJICHHOCTH.

OBILEE KOJIMYECTBO 34

YACOB I1O ITPOT'PAMME

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS OBYYAIOLET'OCS

1. Koznos B. B., Hukutun A. A., benonocos B. C. u ap. Maremaruka: anredpa u Hauaja
MaTeMaTUYeCcKOro aHaimsa, reomeTpusi: yueOHuk s 10 kiacca 001eo0pa3oBaTeIbHBIX OpraHU3aIINM.
bazoBblil 1 yriyonénnsiii yposuu noj pea. B.B. Kosznosa u A.A. Hukutuna. 3-e uza. — M.: OO0
«Pycckoe cnoBo — yueOuuk», 2017. — 464 c. — (MHHOBalMOHHAS LITKOJIA).

2. Kosnos B. B., Hukutun A. A., benonocos B. C. u ap. MaremaTuka: anredpa u Hauaiza
MaTeMaTHYeCKOro aHaJIn3a, TeoMeTpus: yueOHuk /i 11 kiacca o0ieo6pazoBaTeabHBIX OpraHU3aIMii.
bazoBelii u yrnyOnénnslii yposuu nog pen. B. B. Koznosa u A. A. Hukutuna. 2-e uzn. — M.: OO0
«Pycckoe cnoBo — yuebHuk», 2017. — 400 c. — (MHHOBaIIMOHHAs 1IKOJIA).

3. Torockyes E.B., 3BaBuu JI.M. MaremaTnka: anreOpa v Hayajga MaTeMaTHIECKOTO aHAIIN3A,
reomerpus. ['eomerpus. 10 k1. Yrmyonennslii yposenb: yuebnuk / E. B .Ilotockyes, JI.W. 3BaBuy.- 6-¢
u3., crepeorurt. — M.: [Ipoda, 2018. — 223 c.: mi.
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