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MHNOACHUTEJIBHASA 3AIIMCKA

Y4eOHbIl Kype «Anredpa U Hayajia MaTeMaTHYECKOTO aHaIn3ay SBIISCTCS OJHUM W3 HauOoJiee 3HAYMMBIX B
MporpaMMe CpeHero oo1ero oopa3oBaHus, TOCKOIbKY, C OHON CTOPOHBI, OH 00eCIIeYnBaET HHCTPYMEHTAILHYIO
0a3y U U3y4YeHHUsI BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C IPYTOil CTOPOHBI, JOPMHUPYET JIOTHUECKOE 1 a0CTPAKTHOE
MBIIIJICHHE 00y4YaIoNIMXCsl Ha YPOBHE, HEOOXOIMMOM JIJIsl OCBOCHHU ST MH(POPMATHKH, OOLIIECTBO3HAHUS, HCTOPHUH,
CIIOBECHOCTH W JIPYTUX JTUCHUIUIMH. B paMkax ganHOro yaeOHOro Kypca oOydaromuecs OBJIaJeBalOT YHHBEPCATbHBIM
SI3BIKOM COBPEMEHHOM HayKH, KOTopas (popMyHupyer CBOU JOCTHIKEHUSI B MaTeMaTHUECKOH (opMe.

VY4eOHbIl Kypc anreOpbl ¥ Ha4al MaTEMaTHYECKOT0 aHAIN3a 3aKJIaJBIBACT OCHOBY /ISl YCIIEIIHOTO OBJIa/ICHHS
3aKOHAMU (PU3UKU, XUMUM, OMOJIOTUY, IOHUMAHHUS OCHOBHBIX TCHCHIIMN Pa3BUTHs SKOHOMHUKHU U OOLIECTBEHHOMN
JKN3HU, TO3BOJIACT OPUCHTUPOBATHCA B COBPEMEHHBIX HI/I(prBBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUAX, YBEPECHHO
HCIIOJIB30BaTh UX JIA HaHBHeﬁmeFO O6paSOBaHI/I$[ U B HOBCC}IHGBHOI;‘I kn3HU. B TO ke BpEM: OBJIaAICHUEC
aGCTpaKTHBIMI/I " JIOTUYCCKU CTPOTrUMHU KOHCTPYKIIUAMHA aHFerBI 1 MaTEMATHYCCKOI'0 aHaJin3a pa3BUBacT YMCHUC
HaXOOWUTh 3aKOHOMEPHOCTH, 00OCHOBLIBATH UCTUHHOCTD, NOKAa3bIBATh YTBCPKACHHUA C TIOMOLIBIO MHAYKIIUNU U
paccyXaaTth JIelyKTHBHO, UCIIOJIL30BATh 0000IIEHNE H KOHKPETHU3aIMI0, a0CTparupoBaHue U aHAJIOTHIO, (popMUpyeT
KpC€aTUBHOC U KPUTUYCCKOEC MBIIIJICHUC.

B xone uzydenus yuebHoro Kypca «Anredpa u Hadajga MaTeMaTHIECKOTO aHaJ3a» 00yJaroIrecs MOIyIaroT HOBBIN
OIBIT PEHICHW MMPUKIIAJHBIX 3a1a4, CAMOCTOATCIIBHOI'O ITOCTPOCHUA MAaTEMATHYCCKUX MO)ICHefI PpC€albHBIX CHTyaHHﬁ,
WHTEPIPETAI[UH ITOTYIYEHHBIX PEIIeHUH, 3HAKOMATCS C PUMEPAMU MaTEMaTHIECKUX 3aKOHOMEPHOCTEH B IPUPOJIE,
HayKe U UCKYCCTBE, C BBIJAIOIINMUCS MATEMAaTHIECKUMHU OTKPBITUSMHU M UX aBTOPAMHU.

VY4eOHbIN Kypc 001a/laeT 3HAaUUTENHHBIM BOCITUTATENBHBIM TIOTEHITUAIOM, KOTOPBIH pean3yercs Kak yepe3 yueOHbIN
MaTepuajl, CrocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MUPOBO33PCHHMSI, TaK U Yepe3 CreupuKy yaeOHOH
NeSITeTbHOCTH, TPEOyIoIIel MPoIOIKUTEIHHON KOHIIEH TPAIIA BHUMAaHHS, CAMOCTOSTENBHOCTH, aKKYPaTHOCTH U
OTBETCTBEHHOCTH 32 IOIyYE€HHBIA PEe3yNbTaT.

B ocHOBe MeToauku oOydeHus anredpe 1 HayajJaM MaTeMaTHYeCKOro aHAIIN3a JISKUT NeSTeTbHOCTHBINA TPHHIIUT
o0y4eHws.

B ctpykType yueOHOro Kypca «Anredpa u Hadajla MaTEMaTHIECKOT'0 aHAIM3a) BBIJIENIEHBI CIEAYIOMTIE
coJiepKaTeIbHO-METOANIeCKre INHUH: «HUrcna 1 BRIYUCITIeHs», « DYHKINA U TpaduKu», «Y paBHEHUST 1
HepaBeHCTBa», «Hauama MmaTeMaTndeckoro anamm3ay, « MHOXKECTBa M JIOTHKa». Bce OCHOBHBIE CONlepKaTENbHO -
METOINYECKH e JIMHAN U3y4YaloTCs Ha MPOTSHKEHUH ABYX JIET 00ydeHHs Ha YPOBHE CPEIHEro 00IIero oo0pa3oBaHus,
€CTECTBEHHO JOMOJHSIS APYT APYTa U MOCTENEHHO HACKHIASCh HOBEIMHI TeMaMy U pas3jienaMu. J(aHHbI yueOHbIH Kypc
SIBIIICTCSI HHTETPATHBHBIM, IIOCKOIBKY 00BeUHSET B cebe cofepkaHne HECKOIBKIX MAaTeMaTHIECKAX JTUCITUILINH,
TaKuX Kak anredpa, TPUTOHOMETPHSI, MATEMATUUYECKII aHAJIN3, TEOPHSI MHOXKECTB, MAaTEMAaTHIECKas JIOTHKA U APYyTHE.
[To Mepe Toro kak 0O0yJaroImuecs: OBIaAEBarOT BcE Ooliee MUPOKUM MaTEMATHYECKIM aIlliapaToM, Y HUX
TOCTIEIOBATENHHO (DOPMHUPYETCS M COBEPIISHCTBYETCS YMEHHUE CTPOUTh MATEMAaTHIECKYIO0 MOJIENb PeabHON
CUTYyaIliH, TPUMEHSThH 3HAHUS, TTOMyYSHHBIE PU U3y4eHUHN YIeOHOTO Kypca, sl pelIeHus] CaMOCTOSTENTbHO
chopMyITHpPOBAaHHON MaTEMATHIECKOW 3a/1a4H, a 3aTeM WHTEPIPETUPOBATH CBOM OTBET.
ConepxarenbHO-MeToMuIecKast THHUS «Uncna 1 BRIYUCTISHIS) 3aBepiaeT (JOpMHUPOBaHHE HABBIKOB UCIIONB30BAHUS
JISMCTBUTEIEHBIX YHCEN, KOTOPOe OBLIO HaYaTo Ha YPOBHE OCHOBHOTO 0o0miero oopazoBanus. Ha ypoBHe cpemgHero
obmiero o0pa3oBaHms 0c000€ BHUMaHUE yAeNseTcss (OPMUPOBAHHUIO HABBIKOB PAIIMOHAIBLHBIX BHIYHCICHHH,
BKITFOUAIOIIHX B Ce0s MCIIOIb30BaHNE PA3IMNYHbIX (HOPM 3aIl¥CH YHCIa, YMEHUE IENaTh MPUKHUKY, BHITOIHATH
MpUOIIKEHHBIE BEIYUCIICH S, OIICHUBATh YHCIIOBBIE BRIPAKEHUS, pab0TaTh C MATEMaTHUYECKUMHU KOHCTAaHTaMHU.
3HaKoMbIe 00YJaIOIMMCSI MHOJKECTBA HAaTYPalbHBIX, [IENBIX, PAIIMOHAIBFHBIX U JeHCTBUTENBHBIX YHCEI JOMOMHSIIOTCS
MHO)KECTBOM KOMILIEKCHBIX YHCeNl. B Ka)K70M M3 3THX MHOXKECTB pacCMaTPHUBAIOTCS CBOMCTBEHHBIE EMY
cnennduyueckre 3a1a4M U OTIEPAINU: JCJICHHE HAIENI0, OTIEPUPOBAHUE OCTATKAMU Ha MHOXKECTBE IIEJIBIX YHCEll,
oco0bIe CBOICTBA PallMOHAIBHBIX M HPPAIlMOHATIBHBIX YUCEN, apru(METHIEeCKUe Oepalny, a TAKKE N3BJICUYEHNE KOPHS
HATypaJbHOW CTENIEHN Ha MHOXECTBE KOMILUIEKCHBIX uncen. biaronaps mocienoBaTenbHOMY pacliMpeHnIo Kpyra
HCTIOJIb3YEMBIX YHCEN U 3HAKOMCTBY C BO3MOXXHOCTSIMH UX IPUMEHEHHS JJIs1 PEIICHHs] Pa3InIHbIX 3a1a4
(dbopMupyercs npencTaBIeHHEe O €IMHCTBE MATEMAaTHKN KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIENel peaabHOro
MUPA, [UPOKO UCHONB3YIOTCS 0000IIEHHE U KOHKPETH3ALHA.



Jluans «YpaBHEHUS 1 HEPABEHCTBA» Peall3yeTcs Ha MPOTSHKEHUH Beero 00yueHus Ha YpOBHE CPEAHEro 00Iero
00pa3oBaHus, MOCKOIBKY B KayKA0M paszene [IporpaMmel mpenycMOTpEeHO pelieHre COOTBETCTBYIOMINX 3a1a4. B
pe3ynbTaTe 00yJarolecs OBJIaIeBaoT Pa3InUHBIMU METOAAMHU PEIICHHS PAllMOHAIBHBIX, UPPALIMOHAIBHBIX,
MOKAa3aTeNbHBIX, JOrapu(MUUECKUX 1 TPUTOHOMETPUUYECKUX YPaBHEHHUH, HEPABEHCTB M CHCTEM, a TaKxKe 3ajad,
cozepkamux napamerpsl. [lomydeHHbIe yMEHUS IUPOKO HCIOIB3YIOTCS TP UCCISN0BaHUN QPYHKIUK C TOMOLIBIO
MPOU3BOAHOM, IPY PEelIeHUY NPUKIAJHBIX 33124 1 33/1a4 Ha HaXOXKJCHNE HAanOObIINX U HAMMEHBIINX 3HAYCHUH
¢ynkuuu. [lanHas cofepkaTenbHas JIMHUS BKIIOYAET B ce0s Takke GOpMUPOBaHUE YMEHUN BBIOIHSATH PACUETHI 11O
¢dbopmynam, npeoOpa3oBaHusl PAIUOHAIBEHBIX, HPPAOHATBHBIX M TPHTOHOMETPUYECKHUX BBHIPAKECHUH, a TaKKe
BBIPAKEHHIA, COIEpKAIIUX CTENEeHN U Jorapudmel. biaronaps nzydennto anreOpandeckoro MaTepraa mpOUCXOAUT
JanbHenIIee pa3BUTHE AITOPUTMHYECKOT0 U aOCTPAKTHOTO MBIIUTEHHUS 00yJaroIuxcs, GOpMHUPYIOTCsI HABBIKH
JeNYKTUBHBIX PacCyXICHHI, paOOTHI ¢ CUMBOJILHBIMHU (popMaMH, TIPEICTABICHUSI 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH
B BUJIC pAaBEHCTB U HepaBeHCTB. Anredpa npemiaraet 3G (HeKTHBHBIE HHCTPYMEHTBI AJIS1 PEIICHUST TPAKTHUECKUX H
€CTECTBEHHO-HAyYHBIX 3aJa4, HaTJIIHO JEMOHCTPHUPYET CBOU BO3MOKHOCTH KaK A3bIKa HAYKH.
ConepkarensHo-MeTonuueckas TuHusS «DyHKIUHN U TpaduKn») TECHO NEPEIeTaeTCs C IPYTUMH JIMHUSMH Y9eOHOrO
Kypca, IOCKOJIbKY B KaKOM-TO CMBICIIE 3a7Ja€T TIOCIeI0BAaTENbHOCTh N3yUeHHs MaTepuaina. M3ydenue creneHHou,
MOKa3aTelbHOH, JIOTapu(pMHUIECKON U TPUTOHOMETPUIECKUX (DYHKIUH, WX CBOHCTB U TpapUKOB, NCIOIL30BAHNE
GYHKIUHT IS pelieHnst 3a/1a9 U3 IPYyruX y4eOHbBIX MPEAMETOB U PeabHOM KU3HU TECHO CBSA3aHO KaK C
MaTeMaTHYECKUM aHAIIM30M, TaK ¥ C pellieHHeM YpaBHEHHI 1 HepaBeHCTB. [Ipu 3ToM Oolbllioe BHUMAHHE YAETSETCS
(OpMHPOBAHUIO YMEHUS BBIpAXKaTh POpMYIaMU 3aBUCHMOCTH MEXK]y Pa3IUYHBIMU BETHMYMHAMU, UCCIIEIOBATh
MOJIy4YeHHbIE (PYHKIIUU, CTPOUTH UX rpaduku. MaTepuai 3Toi conepKaTe/IbHON JIMHUK HAIlCJICH Ha Pa3BUTHE YMEHUH
W HaBBIKOB, TIO3BOJISIOIINX BHIPAXKaTh 3aBUCHIMOCTH MEX/Ty BEIMYMHAMH B Pa3IUIHON (OpMeE: aHaIUTUIECKOH,
rpaduyeckoit u cioBecHoM. Ero u3ydenue criocoOCTBYET pa3BUTHIO aJITOPUTMUYECKOrO MBIIIIEHHS, CIIOCOOHOCTH K
0000IIIEHNIO U KOHKPETU3AI[UH, UCIIOIb30BaHUIO aHAIOT M.

ConepxarenpHas quHAS «Hadgama MaTeMaTH4eCcKOro aHalIn3ay MO3BOJISET CYIIECTBEHHO PACHIMPUTE KPYT KaK
MaTeMaTHYECKHX, TaK ¥ MPUKIIATHBIX 3a]1a4, JOCTYITHBIX 00YYaIONIMMCS, TaK KaK y HUX MOSBIISIETCS BO3MOXHOCTD
CTPOUTH IPaHKH CIOKHBIX (QYHKIHH, ONIPEAENATh NX HANOOBIINE M HANMEHBINE 3HAUCHUS, BEIYUCIIATH TUIOIAAN
¢buryp 1 00bEMBI Tel, HAXOAUTH CKOPOCTH U YCKOPEHUs IpoleccoB. [laHHas colepkaTenbHas JIMHUS OTKPhIBAeT
HOBBIE BO3MOXKHOCTH IIOCTPOEHUST MATEMAaTUIECKUX MOJENEH pealIbHBIX CUTYAlNi, I03BOJISIET HAXOAUTh HAMITyqIlIee
peleHre B IPUKJIAAHBIX, B TOM YHUCJIE COLMAIbHO-I)KOHOMUUECKHX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAMHU
MaTeMaTHUYECKOr0 aHaIn3a CIIOCOOCTBYET Ppa3BUTHIO a0CTPAKTHOIO, (POPMaIbHO-IOTHYECKOI0 U KPEaTUBHOTO
MBILUICHUS, POPMUPOBAHUIO YMEHUH PAcIIO3HABATh IIPOSIBJICHUS 3aKOHOB MaTEMAaTUKU B HAyKe, TEXHUKE U
uckyccrse. OOyyaronyecs: y3HarT O BBIJAIOIIUXCS pe3yNbTaTax, IOJYyYEHHBIX B X0/1€ Pa3BUTHsI MATEMaTUKU KaK
HayKH, ¥ 00 UX aBTOpax.

ConeprxkaTenpHO-MeTOANYECKas TUHUS «MHOXKECTBA U JIOTHKA» BKJIIOUAET B Ce0sI JIEMEHTHI TEOPUHU MHOXKECTB U
MaTeMaTHYECKOH JIOTUKH. TeOpeTHKO-MHOXKECTBEHHBIE NTPEICTABICHUS IIPOHU3BIBAIOT BECh KYPC IIKOJIBHON
MaTeMaTHKH U MPeJIararoT Hanbosiee yHUBEpCaIbHbIN S3bIK, 00bEIUHSAIONINN BCE Pa3/ieibl MATEMaTUKU U €€
MIPHJIOKEHHH, OHH CBSA3BIBAIOT PAa3HBIC MAaTEMATHUECKUE TUCLHUIUIMHEI A UX MPUIOKEHHS B eAuHOE nenoe. [loatomy
BaYKHO J1aTh BO3MOKHOCTh O0Oy4aIoIIeMycsl IOHUMATh TEOPETUKO-MHOXKECTBEHHBIH S3bIK COBPEMEHHON MaTeEMaTUKU U
HCIIOIB30BATh €r0 AJs BBIPaXKEHUSI CBOUX MBICIEHN. J[pyrM Ba)KHBIM IIPU3HAKOM MATEMATHKHU KaK HAyKH CIENyeT
MPU3HATH CBOMCTBEHHYIO €l CTPOrocTh 0OOCHOBaHHM M CIIEAOBaHHUE ONPEACIEHHBIM IPAaBUIIAM ITOCTPOCHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C 3IEMEHTaMH MaTEeMaTHYECKOI JIOTHMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOT O
MBILUICHNS. 00Y4aOLINXCsI, TO3BOJISIET UM CTPOUTDH CBOU PACCY)KICHUS Ha OCHOBE JIOTHUECKUX MPaBUJI, (YOPMHUPYET
HAaBBIKM KPUTUYECKOTO MBIIIICHUS.

B y4ueOHOM Kypce «Anredpa u Hayajsa MaTEMaTHUECKOI'O aHAIN3a» MPUCYTCTBYIOT OCHOBBI MaTEMaTH4YECKOIO
MOJIETIMPOBAHHUS, KOTOPbI€ IPU3BaHbl CIIOCOOCTBOBATH (JOPMUPOBAHHIO HABBIKOB ITOCTPOCHUS MOJEINEH peatbHbIX
CUTYallui, NCCIEIOBAHUS 3TUX MOZIENEH C IOMOILBIO anmnapara ajareOpbl 1 MaTEMaTHYECKOTo aHaJIn3a,
WHTEPIPETALUH ITOJyYEHHBIX PE3yJIbTaTOB. Takue 3a1aHus BIUIETEHBI B KQK/IbIA U3 Pa3/IeNoB IPOrpaMMBl, IIOCKOIBKY
BECh MaTepHall yueOHOro Kypca IIMPOKO HCIOIb3YEeTCs Ul PEIleHHs] IPUKIaaHbIX 3a1a4. [lpu penennn peaabHbIX
MPAKTUYIECKUX 3a7ad 00ydaronrecs pa3BUBaloT HaAOIIOAATEbHOCTD, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCsl, HCIOIb30BATh AHAJIOTHIO, 00001IaTh U KOHKPETU3UPOBATh IpodiieMy. JlesaTenbHOCTh 1Mo
(OpMHPOBAHHIO HABBIKOB PELICHUs IPUKIIaIHBIX 33124 OPraHU3yeTcsl B IPOLIECCE U3YUEHHsI BCEX TeM y4eOHOro
Kypca «Anredpa 1 Hadaia MaTeMaTHIECKOrO aHAJIM3ay.

Ha uzydenne yuebHOro Kypca «Anredpa u Hayaja MaTeMaTHIeCKOro aHaIn3ay oTBoauTcs 272 vaca: B 10 kmacce —
136 yacos (4 yaca B Henenw), B 11 ximacce — 136 gacoB (4 yaca B HeneIno).

COJAEPXKXAHUE OBYYEHUA



10 KJIACC

Yucaa v BbIYHMCICHUS

Panmonanshbie yrcna. OOBIKHOBEHHBIC M JECITHYHBIE IPOOH, MPOLIEHTHI, OECKOHEYHBIE MePUOTUIECKUE IPOOH.
[Tpumenenue apoOeii U MPOLIEHTOB IS PEIICHHUS MPUKIAAHBIX 3a/lad U3 pa3InyHbIX oTpaciiell 3HaHUH U peanbHON
AKHU3HU.

HeticTBuTtensHble yncia. ParmoHansHble 1 MppalioHabHBIE YKca. ApUPMETHIECKIE OIlepallui C
JCHCTBUTEIIBHBIMY YKCIaMu. MoyJib JCHCTBUTEILHOIO YUCIIA U ero cBoWcTBa. [1pubnmkEHHbBIC BRIYHCICHUS,
MpaBWJIa OKPYTJIEHUS, IPUKUJIKA U OIIEHKA pe3yIbTaTa BEIYUCICHUMN.

CreneHb ¢ 1eNbIM MoKa3areyieM. bunom HeroroHa. Mcnons3oBanue moaxosiied (hoOpMbl 3aUCH ACHCTBUTEIbHBIX
qycen JUIsl pellieHus IPaKTUYeCKUX 3aja4 U NMpeICTaBIeHUs JaHHbIX.

Apudmernyeckuii KOpeHb HATYpaJIbHOH CTETIEHN U €T0 CBOWCTBA.

CrereHb ¢ paliiOHAILHBIM ITOKA3aTEIeM U €€ CBOMCTBA, CTENEHb C JCUCTBUTELHBIM ITOKA3aTEIEM.

Jlorapudm umcna. CeoticTa yiorapudma. JlecATHUHBIC U HATYPAJIbHBIC JIOTAPU(PMBIL.

CuHyc, KOCHUHYC, TAaHT'€HC, KOTAHT€HC YHCIIOBOI0 apryMeHTa. ApKCHHYC, apKKOCHHYC M apKTaHT€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHHs M HEPABEHCTBA

ToxaecTBa 1 TOXK/IECTBEHHBIE MPEOOpa30BaHus. Y paBHEHNE, KOPEHb YpaBHEHUS. PABHOCHIIbHEBIE YpaBHEHUS U
ypaBHEHUs-cleACTBUA. HepaBeHCTBO, pelieHrne HepaBeHCTBa.

OcHOBHBIE METOBI PELIECHHS LIENBIX U APOOHO-pAIIIOHANBHBIX YPaBHEHUH W HEpaBEHCTB. MHOTOWIEHBI OT OJTHOM
repeMeHHoM. JleneHne MHOro4jeHa Ha MHOTOWIeH ¢ ocTaTKoM. Teopema be3y. MHOrowieHs! ¢ LebIMU

ko3 unmentamu. Teopema Buera.

[IpeoOpa3oBaHMs YHCIOBBIX BEIPAKEHHIA, COIEPKAIIUX CTEIEHN U KOPHU.

Wppatnmonansabie ypaBHeHUs. OCHOBHBIE METO/IBI PEIIEHHUS UPPAIIMOHAIBHBIX YPaBHEHUI.

[ToxazaTenpHbie ypaBHEeHHUS. OCHOBHBIE METO/IBI PEIIEHHUS TIOKA3aTENbHBIX YPaBHEHUI.

[IpeoOpazoBaHue BEIPaKEHUH, COMEPIKAITUX JIOTAPH(BMBL.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIC METOJIBI PEIIICHUS JIOTAPUPMHUECKUX YPAaBHEHUH.

OcHoBHBIE TpUTOHOMETpHUecKre popmylibl. [IpeoOpazoBaHre TPUTOHOMETPUIECKUX BhIpaKeHHUU. Perienue
TPUTOHOMETPUYECKUX YPABHEHU.

Pemenme cucrem MTUHEHHBIX ypaBHEHWH. MaTpHIa CHCTEMBI TMHEHHBIX ypaBHEHUH. ONpeneTuTeb MaTPHITE 2 X2,
€ro reOMETPUYECKUM CMBICT U CBOWCTBA, BBIYMCICHUE €r0 3HAUYEHUS, IPUMEHEHHUE ONPENCIUTENS ISl peleHUs
CHUCTEMBbI IMHEWHBIX ypaBHEHUN. PellleHrne NpukiagHbIX 3a7a4 ¢ MOMOIIbI0 CUCTEMBI JIMHEHHBIX YpaBHEHU.
HccnenoBanue NocTpOEHHON MOENN C IOMOIIBIO MATPHUIL U OIpeleIUTeNeH.

[TocTpoenne MaTeMaTHUYECKUX MOJENEH pealbHOM CUTyalluy ¢ IOMOILBbIO YPABHEHUN U HepaBeHCTB. IIpuMeHenune
YpaBHEHUH M HEPABEHCTB K PEIISHUIO MaTeMaTHIECKUX 3a/1a4 U 3a7ad U3 Pa3IMIHbIX 00JIacTel HAyKH U peaibHON
JKU3HH.

DyHKUUU U rpaguKH

OynKIws, crocoOs! 3ananus GpyHkiun. Bzaumao oopatasie pynknnn. Kommosutus dynknuit. ['padux GyHKimm.
DneMeHTapHEIe TpeoOpa3oBaHus TpaduKoB QyHKITHI.

OO6nacTh onpeneneHns © MHOXKeCTBO 3HaueHn! ¢yHkmwn. Hymn ¢pyaknuu. [IpoMexyTkn 3HaKonmocTossHCTBA. YETHEBIE
n HeuétHble pyHKnnu. [lepunogmueckne dpyaknmn. [IpoMexxyTkn MOHOTOHHOCTH (DYHKITUH. MaKCHUMyMEBI H
MUHUMYMEBI QyHKIIMK. HanOospiree n HanMeHblIlee 3Ha9eHUsT (DYHKITNHA Ha TIPOMEXYTKE.

Jluneiinas, kBagpaTUYHAS U APOOHO-IMHEITHAS GYHKINU. DIIEMEHTapHOE UCCIENOBAaHUE U TTOCTPOSHHE UX TPahUKOB.
Crenennas pyHKIUS C HATYpaIbHBIM U IENBIM MTOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBolicTBa 1 rpaduk KOpHS n-0Oi
CTeTeH! KaK (PYHKIIUM 0OpaTHOH CTEMEeHH ¢ HATyPaJbHBIM MTOKa3aTENeM.

[Toka3zaTenpHas u morapudmuueckast QyHKINHU, UX CBOWCTBA U rpaduku. Mcnonp3oBanre rpadkoB QyHKIUHN 1S
pELICHMS] YpaBHEHUH.

Tpuronomerpudeckast OKpy>KHOCTb, OITpeeIeHne TPUTOHOMETPUYECKIX (DYHKITHI YUCIOBOTO apryMeHTa.
OyHKIIMOHAIFHBIE 3aBUCUMOCTH B PETbHBIX TIpoIieccax | sBIeHHsIX. ['paduku peanbHbIX 3aBUCIMOCTEN.

Havyasia MaTeMaTH4eCKOro aHAIN3a

[TocnemoBaTensHOCTH, CIIOCOOBI 33JaHM ITOCIIEOBATENbHOCTEH. MeTo1 MaTeMaTHIeCKOi HHIyKIInA. MOHOTOHHBIE U
OrpaHWYEHHEBIE MTOCTIENOBaTENFHOCTH. VIcTOpHs BOBHUKHOBEHUS MaTEMATHYECKOTI0 aHAIN3a KaK aHajn3a OECKOHEYHO
MabIX.

Apudmernueckas u reomerpuyeckas mporpeccun. beckoHeuHo yObIBatomias reomerpuueckas nporpeccusi. Cymma
0ecKOHEUHO yOBIBaIOLIel TeOMETPUUECKON mporpeccuy. JINHeHHBIN U AKCIOHEHIIMAIBHBIH pocT. Yncio e. Dopmyna
CJIO’KHBIX ITPOLIEHTOB. McIonp30BaHUE IPOTPECCHH [T PELLICHHS] pEASIbHBIX 3a/ad MPUKIaJHOrO XapakTepa.



HenpepriBHBIE QyHKIMM 1 UX CBOMcTBA. TOYKH pa3pbiBa. ACHMNOTOTH rpadukoB pyHkuuii. CBoiicTBa QyHKIMN
HEIPEPBIBHBIX HA OTpe3Ke. MeTo NHTEPBAJIOB JUls PELeHUs HepaBeHCTB. [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUUH U151 pelieHns 3a1a4.

[epBas u BTOpast mpou3BoAHbIe GyHKUNU. OnpeneneHne, TeOMETPHUUECKU U GU3NUECKUN CMBICT IPOU3BOTHOM.
VYpaBHeHHe KacaTenbHOH K rpaduKky QyHKIHM.

[IpousBoaHkie dreMeHTapHBIX QyHKIHN. [Ipon3BOHAST CyMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU (QYHKIIHIA.
MHoxkecTBa U JIOTHKA

MHOXeCTBO, olepalvy HaJl MHOKECTBAMU U UX cBoicTBa. Jlnarpammel Ditnepa—Benna. [Ipumenenne TeopeTruko-
MHOKECTBEHHOTO amrapara JJisl OMCaHHus PealbHBIX MPOIIECCOB U SIBIICHUH, IPH PELICHUH 3a]a4d U3 APYTHX YIeOHBIX
IPEIMETOB.

Omnpenenenne, TeopemMa, CBOUCTBO MaTEMaTHIECKOI0 O0BEKTA, CIEACTBHIE, JOKA3aTEIbCTBO, PABHOCUIIbHBIC
YpaBHEHUSL.

11 KJIACC

Yncna v BHIYUCIEHUS

HarypasnbHble 1 1iesibie uncia. [IpuMeHeHne Npu3HakoB ASTUMOCTH 1ENIbIX YHCEN, HAMOONBIIUH OOIIUH IeIUTENh
(manee — HOI) u HaumensbIiee obiiee kpataoe (nanee — HOK), ocratkoB o momyiito, anroputma EBkiuaa jis
peuICHuA 3aaa4 B LEJIbIX YHUCIaX.

KommnekcHbie uncia. Anredbpandeckas U TpUroHOMETpUieckast GopMbl 3aITUCH KOMIUIEKCHOT'O YUCIIA.
Apudmernyeckue ornepamnnuy ¢ KOMITIEKCHBIME YriciaMu. M300paeHne KOMITIEKCHBIX YMcel Ha KOOPAWHATHOM
mnockoctu. @opmyna Myaspa. KopHu n-oii cTereHn U3 KOMIUIEKCHOIO Yucia. [IpuMeHeHre KOMINIEKCHBIX YHCEN
1A pEHICHU q)mnqecxnx 1 TCOMETPHUYCCKHUX 3aay.

YpaBHeHNS U HEPaBEHCTBA

Cucrema u COBOKYITHOCTbH ypaBHeHI/Iﬁ " HCPABCHCTB. PaBHoOCHIBHBIE CHCTEMBI U CHUCTEMBI-CIICACTBHS. PaBHocuiabHbBIE
HEpaBEHCTBA.

OT60p KOpHEH TPUTOHOMETPHUICCKUX YPAaBHEHUH C TIOMOIIBIO TPUTOHOMETPHIECKON OKPYXHOCTH. Permenmne
TPUTOHOMETPUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS TIOKA3aTENbHBIX U JIOTApUPMHUUECKUX HEPABEHCTB.

OcCHOBHBIE METOJIBI PELICHHSI UPPALMOHATIFHBIX HEPABEHCTB.

OcCHOBHBIE METOIBI PELICHHS CHCTEM U COBOKYITHOCTEW paIlOHAIBHBIX, HPPAMOHATBHBIX, TTOKa3aTeIbHBIX U
sorapu(pMUIECKIX ypaBHEHHIH.

YpaBHEeHU, HEPABEHCTBA U CUCTEMBI C TIapaMeTpaMHu.

[Ipumenenue ypaBHEHUH, CHCTEM H HEPABEHCTB K PEIISHUIO MaTeMaTHIECKUX 3a/1a4 U 3a7a49 U3 Pa3INIHbBIX 00JIacTel
HayKH U peabHON )KU3HH, MHTEPIPETAIHS TTOTydEeHHBIX Pe3yIbTaTOB.

DyHKUUU U rpaguKH

I'padmk xomnoznnmu Gyakmid. I'eomerpudeckie o0passl ypaBHEHHH U HEPABEHCTB HA KOOPIMHATH OH MIIOCKOCTH.
Tpuronomerpudueckue QyHKINN, MX CBOUCTBA U rpaduKkm.

I'padmyeckne meTopl pelieHns ypaBHEHUH 1 HepaBeHCTB. | paduueckrme MeTO/ Bl peleHws 3a1a4 ¢ TapaMeTpaMu.
Hcnonr3oBanue rpadukoB (hyHKIHHA T UCCIIETOBAHUS MPOIIECCOB U 3aBHCUMOCTEH, KOTOPHIE BOSHUKAIOT TIPH
pEIIeHu  3a/1a4 U3 APYTHX YIEOHBIX MPEAMETOB U PeaTbHON KU3HMU.

Hauyana mateMaTH4yecKoro aHajim3a

[IpumeHeHMe MPON3BOAHON K UCCIIENOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTB U KCTpeMyMbl. HaxoxkieHre HanOobIero
Y HAaNMEHBIIIeTo 3HaYeHUI HENPEPhIBHONW (DYHKIIMU Ha OTpE3Ke.

[TpumeHeHne MPON3BOAHON ISl HAXOXKACHUS HAWITYUIIEr0 PelleH s B MPUKIIAIHBIX 3a7adaX, A OrpeeneHus
CKOpPOCTH W YCKOPEHUS TpoIiecca, 3aJaHHOro (JOpMyIToil HITH TpadrKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO IepBO0OpasHbIX. [lepBooOpasHble aneMenTapHbIX (hyHKIMiA. [IpaBuma
HaxO0XJIEHHUS TIepPBOOOPa3HEBIX.

WuTerpan. ['eomerpruyeckuii cMbIch HHTerpaia. Beranucnenne onpenenéHHoro naTerpana no ¢popmysie Herorona-
JletiOHuLA.

[IpumeHeHue WHTErpasa Ut HaXOXKJCHUS TUIOMIAEH MIIOCKUX QPUTyp U 00bEMOB TEOMETPUIECKIX TEI.

[Tpumeps! pemiennii quddepeHITNaTFHBIX YpaBHEHHH. MaTeMaTHIecKoe MOJISTUPOBAHIE PeaTbHBIX MPOIECCOB C
MOMOIIBI0 TG PepeHIInaNbHBIX YPaBHEHUH.

[INIAHUPYEMBIE PE3VYJIbTATbHI OCBOEHUA YUEFHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIN YPOBEHbB) HA YVPOBHE CPEJIHEI'O OBIIET'O
OBPA30BAHUA



JIMHHOCTHBIE PE3YJIBTATHBI

1) rpask1aHCKOr0 BOCTIMTAHMSA:

c(hOpMHUPOBAaHHOCTH TPAKIAHCKON TO3HUIIMK 00YYarOIIErocsl KaKk aKTHBHOTO M OTBETCTBEHHOI'O WIEHAa POCCUHCKOTO
00I11eCTBa, IPEACTABICHUE O MATEMATHYECKIUX OCHOBaX (DYHKIITMOHUPOBAHUS Pa3IUYHBIX CTPYKTYD, SABICHUMA,
MPOIEAYP TPaXkAaHCKOro 001ecTBa (BIOOPHI, OIIPOCHI M IPYTOe), YMEHUE B3aUMO/ICHCTBOBATh C COIIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C MX (PYHKIMSIMH U Ha3HAUCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTH POCCHICKOM IPa)KIaHCKOH MCHTHYHOCTH, YBaXXEHUS K MPOILIOMY M HACTOSIIEMY POCCHIICKOM
MaTEMaTUKH, IEHHOCTHOE OTHOIIEHUE K TOCTUKEHUSIM POCCUIICKMX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTU4ECKON
IIKOJIBI, UCTIOJIB30BAHUE TUX JIOCTUKCHUN B JPYTUX HAyKaX, TEXHOJIOTHUAX, chepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

OCO3HaHHWE JYXOBHBIX [IEHHOCTEH POCCUHCKOT0 Hapoa, chOpMHUPOBAHHOCTh HPaBCTBEHHOTO CO3HAHMS, ITHIECKOTO
MOBEJICHUS], CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKU U JIEITEIbHOCTBIO YYEHOI0, OCO3HAHUE
JUYHOTO BKJIAJa B IOCTPOCHHUE YCTOHYMBOTO OYAyIEro;

4) 3¢TeTMYeCKOr0 BOCIMTAHMA:

ACTETUYECKOE OTHOIICHNE K MUPY, BKITIOYAs 3CTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH, 00BbEKTOR, 3ajad,
pElIeHU, pacCy A€HUH, BOCIPUUMUYHUBOCTh K MATEMATHYECKUM ACIIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nYeCcKOro BOCIMTAHMA:

c(hOPMHUPOBAaHHOCTh YMEHHSI IPUMEHATh MaTEMaTHYECKHE 3HAHUS B HHTEPECax 370pOBOro U 0e30macHoro oopasa
JKU3HH, OTBETCTBEHHOE OTHOITIEHUE K CBOEMY 3JI0POBBIO (3J0pOBOE MUTAaHKE, COATAHCHPOBAHHBIN PEXUM 3aHATHN U
OTJIbIXa, pery/sipHas (Qu3nyeckast akTUBHOCTb), (PU3MUYECKOE COBEPILICHCTBOBAHKE IIPU 3aHATUAX CIIOPTHBHO-
03/10POBUTENBHOMN AESTENBHOCTBIO;

6) TPyA0BOro BOCIIMTAHMS

FOTOBHOCTb K TPYIY, OCO3HAHUE IEHHOCTH TPYIOIF00MsI, HHTEPEC K pa3IudHbIM chepam mpodhecCHOHaIbHOM
JESTEIIbHOCTH, CBI3aHHBIM ¢ MATEMATHKON U €€ TIPIIOKCHUSIMHI, YMEHHE COBEPITIATh OCO3HAHHBIN BHIOOp Oymyteit
npodeccuy U Pean30BbIBATH COOCTBEHHBIE KIU3HEHHBIE IIAHBI, TOTOBHOCTH M CIIOCOOHOCTh K MAaTEMaTHIECKOMY
00pa30BaHUIO U CAMOOOPA30BAHHUIO HA MPOTSHKEHUH BCEH JKM3HM, TOTOBHOCTH K aKTHBHOMY YYaCTHIO B PEIICHHUH
MPAaKTHYECKUX 33]]a4 MATEMAaTUYECKON HAIPABIEHHOCTH;

7) 3KOJIOrHYeCKOr0 BOCIIMTAHMSI:

c(hOpMHUPOBAaHHOCTH IKOJIOTUUECKON KYJIbTYPhI, TIOHUMaHNE BIMSAHUS COIUAITBHO-DKOHOMUYECKUX MTPOIECCOB Ha
COCTOSIHHE TIPUPOIHOMN M COIMAILHON CPEbl, OCO3HAHHE TII00AIEHOTO XapaKTepa SKOJIOTHIECKIX MTPOoOIeM,
OpHEHTaNNA Ha MPIMEHEHNE MaTeMaTHIECKUX 3HAHUN JIJIS PEIIeHus 3a7]a9 B 00JIaCTH OKPYKAOIIEH CPEIIbl,
[JIAHUPOBAHKE MTOCTYIIKOB U OLICHKU UX BO3MOXHBIX MOCIEACTBUH AJI OKPYXKAIOLIEH cpebl;

8) eHHOCTH HAYYHOTI'0 MO3HAHUS

chOopMHPOBAaHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOU
MPaKTUKH, TOHIMaHNE MAaTEMAaTHIECKOW HayKH KakK c(hephl YeIIOBEIEeCKOH A TENFHOCTH, ITAIIOB €€ Pa3BUTHS U
3HAYMMOCTH JJI Pa3BUTHSI LIMBUIN3ALMH, OBJIAICHUE SI3IKOM MAaTEMaTUKU U MATEMaTUYECKOU KyIbTYpOU Kak
CPEICTBOM MO3HAHUA MUPa, TOTOBHOCTh OCYILECTBIIATH MPOECKTHYIO U UCCIENOBATEIbCKYIO AEATEIbHOCTD
WHJIMBUIyaJIbHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPcATIbHbIE YUeOHbIE e CTBUS

BazoBble 1ornueckne geicTBus:

BBISIBJISITh U XapPaKTEPU30BATh CYIIECTBEHHBIC IPU3HAKA MATEMATUIECKUX O0BEKTOB, MOHATHH, OTHOLIEHUH MEXIY
MOHATHAMH, (OPMYIUPOBATH ONPEAEICHUS MOHATUH, yCTaHABINBATD CYILIECTBEHHBIN NMPU3HAK Kiaccu(pUKaLny,
OCHOBaHUS JUI 0000IIEHNS U CPaBHEHMS, KPUTEPHH ITPOBOJMMOTO aHAIIN3A;

BOCIIPUHUMATD, (JOPMYJIHPOBATEH U IPEOOPA30BHIBATH CYKICHHS: YTBEPAUTENbHbIE U OTPULATENbHBIE, EANHIUYHBIC,
YacTHBIE U O0ILKE, YCIOBHBIE;

BBISIBJIITH MATEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U POTUBOPEUHS B (haKTax, JaHHBIX, HAOIMIONCHUAX U
YTBEP)KACHUSX, IPeAIaraTb KpUTEPUH JUIs BBISIBIICHUS 3aKOHOMEPHOCTEH 1 POTUBOPEUHA;

JIeNaTh BBIBO/BI C HCIIOJIB30BaHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M HHAYKTUBHBIX YMO3AKJIIOUEHHH,
YMO3aKJIIOUEHHH 110 aHAJIOTHH;

MPOBOANUTE CAMOCTOSTENFHO JOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUN (IPSMBIE U OT IIPOTHUBHOTO),
BBICTPaNBaTh APTyMEHTALMIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEpPDI, 000CHOBBIBATH COOCTBEHHBIE CYXKIICHHUS U
BBIBO/JIBL;



BBIOMPATE CITOCO0 pelieHus yueOHOM 3a1a4yn (CpaBHUBATH HECKOIBKO BAPUAHTOB PENICHHUS, BRIOUPATh Hanboee
MOJXOAIINI ¢ y4ETOM CAaMOCTOSITENBHO BBIICTIEHHBIX KPUTEPHER).

Ba3zoBble Hcce0BaTeIbCKHE ACHCTBUS:

HCIIOJIb30BATh BOMPOCH! KaK UCCICAOBATENbCKUI HHCTPYMEHT MO3HAHUS, (HOPMYIHPOBATEH BOIPOCHI, (PUKCHPYIOIIHE
MPOTHUBOpEYHE, MPOOIEMy, YCTAHABIHUBATh HCKOMOE U TaHHOE, (DOPMHPOBATEH THIIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3UILMI0, MHECHHUE;

MPOBOJUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBII SKCIIEPUMEHT, UCCIICIOBAHKE 110 YCTAHOBJICHUIO 0COOCHHOCTEH
MaTEMAaTU4YCCKOI'O O6’beKTa, SABJICHU, IIPOLICCCA, BBIABICHUIO 3aBHCHUMOCTEHN MCKIY O6’beKTaMI/I, SABJICHUSMU,
MPOLIECCaMU;

CaMOCTOSTEIBHO (hOPMYITHPOBATH OOOOIIECHHSI M BHIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOT0 HAOIIOICHHUS,
WCCIICJIOBAHHUS, OLICHUBATH JIOCTOBEPHOCTH TOJTYYCHHBIX PE3Yy/IbTaTOB, BBIBOJIOB H 000O0IICHUH;

MPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCa, & TAKKE BBIIBUTATE MPEMOIOKEHHS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

PaboTa ¢ nnopmanueii:

BBIBJIATH JeUIMTH HH()OPMAITUH, TAHHBIX, HEOOXOIMMBIX JJIs OTBETA Ha BOMPOC U JJIsl PEIICHUS 3a/1auu;
BBIOMpPATh HH(POPMAIUIO U3 HCTOYHHUKOB Pa3IMYHbIX TUIIOB, aHATM3UPOBATh, CHCTEMAaTU3UPOBATh U
HWHTEPIPETUPOBATH HHPOPMAIIUIO PA3IMNIHBIX BUJOB U ()OPM TPEICTABICHHS;

CTPYKTYPHPOBATh HH(POPMAIIHIO, TIPENICTABIATE €€ B Pa3IHUHBIX (hOpMax, WILTIOCTPUPOBATE IPadUIECKH;
OIEHUBATh HAJIEKHOCTh HHPOPMAIIH IO CAMOCTOSITETHHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE AeiiCTBHSA

Oo0menue:

BOCIIPHHUAMATD U (QOPMYIIUPOBATH CYXJICHHS B COOTBETCTBHH C YCIOBUSIMH U IIEISIMU OOIIEHUS, SICHO, TOYHO,
I'paMOTHO BLIpa)KaTI) CBOIO TOT-IKy 3peHI/I${ B YCTHBIX 1 IMMMCBbMECHHBIX TCKCTAX, JaBaTh ITIOACHCHHUS 110 XOlIy peIHeHI/ISI
3a/1a4d, KOMMEHTHPOBATh ITOJIy4EHHBIN Pe3ysbTaT;

B X0/I¢ 00CY)KICHHS 3a7aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOI TeMbI, TPOOJIEMBI, PeIIaeMOo 3a1auHu,
BBICKa3bIBaTh UJICH, HAIICJICHHBIC Ha [TOMCK PEIICHHS, COITOCTABIIATh CBOU CYXKICHUS C CYKICHUSMH IPYTUX
YYaCTHUKOB JIHajiora, 00HapyKUBaTh Pa3InuMe U CXOJACTBO MO3UIINH, B KOPPEKTHOH (popme HopMyIHpOBaTh
pa3HoOrIacHsi, CBOU BO3PaKCHHSI;

MPEICTABIIATh PE3YJIBTATHI PELICHHS 3a1a4H, SKCIIEPUMEHTA, CCIICAOBAHMUS, POEKTa, CAMOCTOSATEILHO BEIOMpPATh
(dbopMaT BBICTYILUICHHUS C YIETOM 3a/1a4 MPE3CHTALIMUA U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBepcaJbHbIe YueOHbIe AeiicTBUS

Camoopranu3anusi:

COCTaBIIATH IUIAH, AJITOPUTM PEIICHUS 3a/1a9H, BBIONPATh CII0CO0 PEeHIeHHs ¢ Y9E€TOM MMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOH
nH(pOpMAaITHH.

CaMOKOHTPOJIb, IMOLUMOHATBHBII HHTEJVIEKT:

BJIAJICTh HAaBBIKAMU ITO3HABATEILHON PeIEKCHU KaK OCO3HAHHS COBEPIIAEMBIX ACHCTBUI M MBICIUTEIBHBIX
MPOLIECCOB, X PE3YIbTATOB, BIAJETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIECCa U pe3yabTaTa PEIICHHs
MaTeMaTHIEeCKOH 3aJjauM;

IpeIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHNH 33]]a4l, BHOCUTH KOPPEKTUBHI B IEATEIBHOCTD Ha
OCHOBE HOBBIX 00CTOSITEIbCTB, JAHHBIX, HAMICHHBIX OMMOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa IIENU M YCIOBUAM, OOBSCHATH MPUYNHBI TOCTH)KEHUS HITH HETOCTIKCHUS
PE3yIbTAaTOB EITELHOCTH, HAXOANUTH ONIMOKY, TaBaTh OLIEHKY MIPHOOPETEHHOMY OIBITY.

CoBMecTHas1 1eSITeJIbLHOCTD:

MOHMMATh U UCIIONIH30BaTh MPEUMYILECTBA KOMAaHIHON M MH/MBUIya bHON paOOTHI IPH peleHNH y4eOHbIX 3a/1a4,
NPUHUMATB [1eJTb COBMECTHOM JeATENbHOCTH, TNIAHWPOBATH OPTaHU3AIIMI0 COBMECTHOM Pa0OThI, PAaCTIPEAENIATh BHIIbI
paboT, JoroBapuBaThCs, 00CYKIAaTh MPOIIECC U Pe3yNIbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFO/IEH;
y4acTBOBaTh B IPYNIOBEIX (hopMax paboThl (00CyKaeHHsI, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBI» H HHBIE),
BBITIOJIHATH CBOIO YacTh pabOThI M KOOPIMHUPOBATH CBOU JICHCTBHS C IPYIMMH WICHAMH KOMaH/Ibl, OLICHUBATh
Ka4ecTBO CBOET0 BKJIaJa B OOIIMIT MMPOIYKT IO KPUTEPHSIM, C(HOPMYITHPOBAHHBIM YJ4aCTHUKAaMH B3aUMOJICHCTBHSI.

HPEJIMETHBIE PE3YJIBTATDBI

K KOHIY O6y‘leHI/I$[ B 10 kiacce 06y‘IaIOHlPII>’IC$I MOJIYUUT CICAYIONUE NPECAMCETHBIC PE3YJIbTAThI 10 OTACIbHBIM TEMAM
pa6oqel71 nporpaMmbl yqe6Horo Kypca <(AJ'IF€6pa 1 Ha4daJla MaTEMATHYCCKOI'O aHaJIn3a:



Yucna v BIYMCICHHS:

CBOOO/IHO ONEPUPOBATH MOHATUSIME: PALMOHAIFHOE YHCII0, OeCKOHEeUHas! mepuoguyeckas 1po0b, MPOLEHTHI,
WppanHoHATBHOE YMCII0, MHOKECTBA PAIIHOHATIBHBIX U ACHCTBUTENBHBIX YMCEN, MOAYIb AEHCTBUTENBLHOTO YUCIIA;
MPUMEHSTH APOOU U MPOLEHTHI AJIS peIIeHUs TPUKIaJHBIX 3a7a4 U3 Pa3IMuHbIX OTpaciell 3HaHUH U peasIbHON JKU3HHU;
MPUMEHSTH TPUOIMKEHHBIE BEIYUCICHUS, TPABUIIA OKPYTIICHUS, IPUKHUIKY U OLEHKY pe3y/bTaTa BEIYUCICHUH;
CBOOO/IHO OTIEPUPOBATH MOHATUEM: CTEIICHD C IIENBIM IT0Ka3aTelleM, HCIOIb30BaTh MOAXOMAIIYI0 popMy 3amucu
)IeﬁCTBPITeJ'H:HbIX YUCCIT IJId pCHICHUA MMPAKTUYCCKUX 3a1a4 U MPEACTaBJICHNUA JaHHBIX;

CBOOO/IHO OMEPUPOBATH MOHATUEM: apU(METHIECKII KOpEeHb HATYPaIbHON CTeleHH;

CBOOO/IHO ONEPUPOBATH MOHATUEM: CTEIICHD C PAIlIOHATILHBIM [T0Ka3aTelleM;

CBOOO/IHO OTEPUPOBATH MOHATUSAMHU: JOTapu(M duciia, JecATHIHbIC U HATYpalbHbIC IOrapu(MBL;

CBO60}1HO OIICPUPOBATH MOHATUAMU: CUHYC, KOCUHYC, TAHI'CHC, KOTAHT'CHC YUCJIOBOI'0 apryMcHTa,

OTIEPUPOBATH MOHATHAMH: APKCUHYC, APKKOCHHYC U apKTaHTeHC YHCIOBOTO apTyMEHTa.

YpaBHeHHS H HepaBeHCTBA:

CBOGOI[HO OIIE€PUPOBATH MMOHATUAMU: TOXKACCTBO, YPABHCHHUE, HEPABECHCTBO, PABHOCUJILHBIC YPABHCHUA U YPaBHCHUA -
CIIE/ICTBHSI, PABHOCUIIBHBIC HEPABEHCTBA,

MPUMCEHATH PA3JIMYHBIC METOABI PCHICHUA pallMOHAJIbHBIX U ):[pO6HO-paHI/IOHaJ'IBHBIX ypaBHeHHﬁ, MMPUMECHATHL MCTOJ]
WHTEPBAJIOB ISl PELIEHUS] HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSMI: MHOTOWIEH OT OIHOW MepeMEHHON, MHOTOWIEH ¢ TelNbIME K03 duiimentamu,
KOPHHM MHOTOYJICHA, IPUMEHSTh JIeJIeHHE MHOT'OWJIEHa HA MHOTOUIEH C OCTaTKOM, Teopemy be3y un Teopemy Buera
JUIsL pellieHHs 3a/1a4;

CBOOOJIHO ONEPUPOBATH MOHATUSIMH: CUCTEMA JIMHEHHBIX YPaBHEHHUI, MATPHUIIA, ONPEACITUTENb MATPHUIIBI 2 X 2 U €ro
TeOMETPUIECKHI CMBICT, HCITOIB30BaTh CBOMCTBA OMPEAEeTUTENs 2 X 2 JJisi BRIYUCICHHS ero 3HaYeHUsI, TPUMEHSITh
ONpEACITUTEIIN I PCIICHUA CUCTEMBI JIMHEHHBIX ypaBHeHHfI, MOJCIINPOBATh P€aJIbHBIC CUTYalluH C ITOMOIIBIO
CHCTEMBI IMHEHHBIX ypaBHEHUH, UCCIIEIOBATh MMOCTPOSHHBIE MOJIENH C TIOMOIIHI0 MATPHIL ¥ ONPe/eNUTENCH,
MHTEPIPETUPOBATH MOITYYEHHBIA PE3yJIbTAT;

HCIIONIB30BaTh CBOMCTBA ACUCTBHI ¢ KOPHSIMH IS MTPEOOpa30BaHUS BEIPAKECHUI;

BBITIONHATH MTPe0Opa30BaHMs YHCIOBBIX BRIPAKEHHM, COEPIKAIINX CTEIIEHN C PAllMOHATIFHBIM TTOKa3aTeIeM;
WCIIOJIb30BATh CBOMCTBA JIOrapu(pMOB [UIs IpeoOpa3oBaHus JIOTapUPMUICCKUX BBIPKEHHIA;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: HPPAIIHOHAIBHEIC, TOKa3aTeNbHbIC U JIOrapU(PMUYCCKUE YPABHCHUS, HAXOIUTh
WX pelIeHus C ITOMOIIBI0 PaBHOCUIIBHBIX MTEPEXO00B I OCYIIECTBIISS MPOBEPKY KOPHEH;

MIPUMEHSATH OCHOBHBIE TPUTOHOMETpHYecKkre (hOpMYITBI ISl peoOpa3oBaHus TPUTOHOMETPHUIECKHUX BBIPAXKEHUH;
CBOOOJIHO ONEPUPOBATH MOHITHEM: TPUTOHOMETPHUYECKOE YPaBHEHHE, IPUMEHITH HEOOXOIMMBIEC (POPMYITBI ISt
pelIeHus] OCHOBHBIX THUIIOB TPHTOHOMETPHYECKUX YPaBHEHUH;

MOJIEIIMPOBATH pealbHBIE CUTYAINH Ha S3bIKE anTreOphl, COCTaBIATh BRIPAYKEHISI, YpaBHEHM:I, HEPABEHCTBA 110
YCIIOBHIO 3a]]a9H, HCCIE0BATh MIOCTPOSHHBIE MOJIENY C MCIIONB30BAaHNEM armapara anreOpol.

DyHKUUU U TpaduKu:

CBOOOHO OTIEPUPOBATH MOHATHAME: QYHKIINS, CITIOCOOBI 3aJaHNs (PYHKIMH, B3aUMHO 0OpaTHbBIE PYHKIINH,
Kommo3unust pyHKINH, rpadhuk GYHKINH, BEITIOIHSITH dJIEMEHTapHBIE TPeo0pa3oBaHus rpadMKoB (PYHKITHI;
CBOOOTHO OTIEPUPOBATH MOHSATHAME: 00JIACTh OIPENENeHNs U MHOXKECTBO 3HAaUeHUH (PYyHKIHNU, HYTH (DYHKITUH,
MIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOTHO OTIEPUPOBATH MOHSATHAMHU: YETHBIE U HEUETHBIE PYHKIINH, TIEpHOANIECKHe PYHKIINN, TIPOMEKYTKA
MOHOTOHHOCTH (D)YHKITHH, MAKCUMyMbI I MHHUMYMBI (DYHKIINH, HANOOJIbIIIee U HanMeHbIIlee 3HaueHne (pyHKIIUN Ha
MIPOMEXKYTKE;

CBOOOTHO OTIEPUPOBATH MOHSATHAMHU: CTEIeHHAs (YYHKITUS C HATYypaIbHBIM U IENTBIM MTOKa3aTeneM, rpaduK CTeneHHOH
(hYHKIIMH ¢ HATYPaJbHBIM U [IETBIM TOKa3aTeneM, TpadiK KOpHS N-0i CTeNeHHn Kak (yHKIUHA O0PaTHOM CTEIeHH C
HaTypaJbHBIM MTOKa3aTelNeM;

OIIepPUPOBATH MOHITHSIMH: JJMHEHHAS, KBaApaTHIHAS U APOOHO-TMHEWHAsS (YHKIUY, BBITOIHATD SJIEMEHTapHOE
WCCIIeJIOBAHNE U TIOCTPOCHUE UX TPAPHKOB;

CBOOOJTHO OTIEPUPOBATH MOHSATHAMHU: ITOKa3aTellbHAs U JorapudMuyueckas QyHKINU, UX CBOMCTBA U TPAPUKH,
WCIIONIb30BaTh UX TPa(QUKY Il pElIeHHs YpaBHEHUH;

CBOOOTHO OTIEPUPOBATH MOHSATHAME: TPUTOHOMETPHYECKast OKPYKHOCTb, ONPENeIeHNe TPUTOHOMETPHYECKUX
(hyHKIIMI YMCIIOBOTO apryMEHTa;

WCTIOJIB30BaTh rpad Ky QYHKUMH I UCCIIEOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH MPH PEIICHUH 3a1a4 U3 IPyTruX
y4eOHBIX IPEIMETOB U PEANbHON KH3HH, BBIpaKaTh (POpMyJiaMu 3aBHCUMOCTH MEXAY BETMYHMHAMU;

Hauana maTemaTu4eckoro anajiamnsa:



CBOOO/IHO OTEPUPOBATH MOHATUSIME: apu(METHUEcKasi U TeoMeTpruIecKast mporpeccusi, 0ECKOHEYHO YObIBaromas
reoMeTpudecKas MpOrpecchs, JMHEWHBIA U SKCIOHEHIUAIBHBIN pOCT, hOpMyIia CIIOKHBIX IPOLIEHTOB, UMETh
MpEeACTaBICHUE O KOHCTAHTE;

WCTIOJIB30BATh MPOTPECCHHU ISl PElliCHUs] PeaIbHBIX 3a]iau MPUKIAAHOTO XapaKTepa;

CBOOO/IHO ONEPUPOBATH MOHATUSIMHU: MOCIEAOBATEIBHOCTD, CIIOCOOBI 3aJaHUsI ITOCIIEA0BATEIbHOCTEH, MOHOTOHHBIE U
OrpaHMYEHHBIE TIOCIIEIOBATEIBHOCTH, IOHUMATh OCHOBBI 3apOXKICHHSI MATEMAaTHYECKOTO aHAIIM3a KaK aHAIM3a
OCCKOHEUHO MaJIbIX;

CBOOO/IHO OTEPUPOBATH MOHATUSIMU: HEMPEPHIBHBIC PYHKIIUH, TOUKH pa3pbiBa rpaduka GyHKINH, aCHMITOTHI
rpaduka QpyHKINY,

CBOOO/IHO OMEPUPOBATH MOHATUEM: (DYHKIIUS, HEMPEPhIBHAS Ha OTPE3Ke, IPUMEHSTh CBOMCTBA HEMPEPBIBHBIX
GyHKUIUH UIs peleHust 3a1a4;

CBOOO/IHO OMEpPUPOBATH MOHATUSIMU: TIEpBasi © BTOpast MPOU3BOAHBIC QYHKIIUH, KacaTenbHas K rpaduky GyHKINY;
BBIUUCIISITH TPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO M KOMITO3UIIUU JABYX (QYHKIIUH, 3HATh TPOU3BOIHBIC
3JIEMEHTApHBIX (YHKIIN;

WCIIOJIb30BATh TEOMETPUUECCKUI B (U3NIECKHI CMBICI TIPOU3BOIHOMN JIJIsl pEeIlIeHUs 3a/1au.

MHo:kecTBa M JIOTHKA:

CBOOOJIHO OTEPUPOBATH MOHATUSMI: MHOXECTBO, OTIepalliy HaJl MHO>KECTBAMHU;

WCIIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN anmapart JUisi OMUCAHUS pealibHBIX MPOIIECCOB H SBJICHHUH, IPU pelIeHUU
3a1a4 U3 JIPyruX y4yeOHbBIX IPEIMETOB;

CBOOOJIHO OIEPUPOBATH MOHATUSMHU: OIpE/IeTIeHr e, TeopeMa, YpaBHEHHE-CIIEICTBUE, CBOMCTBO MaTEMaTHIECKOT'0
00beKTa, JI0Ka3aTelbCTBO, PABHOCHIIbHBIE YPABHEHUS H HEPABEHCTBA.

K xon1y o0yduenus B 11 kiaacce o0y4arommiics MOIyIUT CISTYIONINE IPEAMETHBIE PE3YIbTATHI IO OTAETHHBIM TeMaM
paboueii mporpamMmbl yaeOHOT0 Kypca «Aredpa U Havaja MaTEeMaTUYECKOr0 aHAIM3ay:

UYmncsia v BbIYHCTEHUS:

CBOOOJIHO ONEPUPOBATH MOHITUSMH: HATYPaJIbHOE U IIEJI0E YHCIIO, MHOXKECTBA HATYPAIBHBIX U IENBIX YUCE,
WCIIONIB30BaTh MpHU3HAKK aenuMocTh neisix gucen, HOJ u HOK HatypanbHBIX 9HCeN AT pelIeHus 3a1ad,
MPUMEHATH anroput™ EBkimna;

CBOOOJIHO OIEPUPOBATH MIOHATHEM OCTATKA MO MOJYIIIO, 3aMHChIBATh HATYPAJIbHBIC YMCIIA B PA3IMYHBIX TO3UIIMOHHBIX
CHCTEeMax CUMCIICHUS;

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: KOMITJICKCHOE YHCIIO U MHOXKECTBO KOMIUIEKCHBIX YHCEIl, TIPENICTABIISTh
KOMITJICKCHBIC YHCIIa B aTre0pandeckKoil i TPUTOHOMETPHYECKOH (hopMe, BBITTONHSTE apu(pMETHIECKIE OITepanny ¢
HUMH ¥ H300pakaTh Ha KOOPAMHATHON IJIOCKOCTH.

YpaBHeHHsI M HEPAaBEHCTBA:

CBOOOTHO OIEPUPOBATH MOHATHAMI: HPPAIIMOHATBHBIE, TOKa3aTebHbIC U IoTapu(MUIECKHe HepaBeHCTBA, HAXOIHUTh
WX peIIeHHs C IIOMOIIFI0 PAaBHOCHIIBHBIX TTEPEXO0/IOB;

OCYIIECTBIATH OTOOP KOPHEH MPH pelIeHnH TPUTOHOMETPUIECKOTO YPAaBHEHUS;

CBOOOHO OIIEPUPOBATH MOHSATHEM TPUTOHOMETPHIECKOE HEPABEHCTBO, PUMEHATH HEO0X0AUMBbIEe (hOPMYITBI IS
pEIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHYECKUX HEPABEHCTB;

CBOOOHO OIEPUPOBATH MOHSATHSIMHU: CHCTEMAa U COBOKYITHOCTh YPAaBHEHUH W HEPABEHCTB, PABHOCHIILHBIE CHCTEMBI U
CUCTEMBI-CIIE/ICTBUS, HAXOIUTH PEIICHHUS CHCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, HPPAITUOHATHHBIX,
MOKa3aTENbHBIX U IOTapU()MUYECKUX YPaBHEHHUI U HEPABEHCTB;

pelaTe palruoHaIbHbIE, HPPAITHOHATBHEIE, TOKA3aTENbHBIC, JIOTAPU(PMUUECKIE U TPUTOHOMETPUIECKIE YPABHEHMS H
HEPaBEHCTBA, COIEPIKAIIEe MOIYIIN U TTapaMETPHI;

MIPUMEHATH TpaduIecKrue METOIBI TSI pElIeHUs] YpaBHEHNH U HEPABEHCTB, a TaKKe 3a7a4 C IapaMeTpaMu;
MOJIEIIUPOBATH PeaNbHBIC CUTYAINH Ha S3bIKE anTreOphl, COCTABIATh BRIPAXKEHIS, YpaBHEHMsI, HEPABEHCTBA U HX
CHCTEMBI 10 YCIIOBHIO 3a]]a4H, HCCIIeI0BATh TOCTPOSHHBIE MOJIETH C HCITOF30BaHUEM allapara anreOpsl,
WHTEPIPETUPOBATH MOIYIEHHBINA PE3yiIbTaT.

DyHKUUU U rpadukm:

CTpOUTH TpaKi KOMIO3UIIUN (DYHKIUN C TIOMOIIBIO 3JIEMEHTAPHOTO HCCIIEIOBAHUS U CBOMCTB KOMIIO3HUIINH JIBYX
(byHKIH;

CTPOUTH TEOMETPUYECKHE 00pa3bl ypaBHEHHUI U HEPABEHCTB Ha KOOPAWHATHON TUIOCKOCTH;

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: T'paUKH TPUTOHOMETPUUECKUX (DYHKLINK;

MPUMEHSTh (YHKUIUH U1 MOACINPOBAHMS U HCCIICIOBAHNS PEANbHBIX MTPOLIECCOB.

Hauyana MaTeMaTH4eCcKOro aHa/In3a:

WCIOJIB30BAaTh MPOU3BOAHYIO ISl UCCIeN0BaHUS PYHKIIMH HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXOIUTh HanOoJIbllIee U HAMMEHbIIIee 3HaUYeHNs (PYHKLIUU HENPEPHIBHON Ha OTPE3KE;



HCIOJIB30BaTh MPOU3BOAHYIO A HAXOXKJICHHUS HAaWTy4dlIero peeHus B IPUKIaaHbIX, B TOM YUCIIE COLUAIBHO-
HSKOHOMHUYECKUX, 3a]a4ax, Ui ONPEeAeTeHUs] CKOPOCTH M YCKOPEHHSI MTPOoIlecca, 3aJaHHOT0 (OpMYyIOH WK TpaduKoM;
CBOOO/IHO OTEPUPOBATH MOHATUSIME: TIEpBOOOpa3Hast, ONpeneIEHHBIN HHTErpajl, HaXOAUTh TIEPBOOOpa3HbIC
3JIEMEHTapHBIX (PYHKIMK ¥ BEIYUCIATH HHTErpal no gopmyie HetoToHa-JleiiOnnna;
HAXOIUTh TUIOIIAIN TUIOCKUX (QUTYp M 00BEMBI TEJ ¢ TOMOLIBIO HHTErpaa;

WUMETH TPENICTaBICHNE O MATEMAaTHIECKOM MOJCITHMPOBAHNY HA IPUMEpPE COCTaBIeHUs A dhepeHIHaATbHBIX

YpaBHEHU;

peuiaTh NPUKIIAJHBIC 3ala4i, B TOM YK CJIC COONAJIbHO-OKOHOMUYCCKOI'0 1 (1)I/I3I/I‘I€CKOFO XapakTepa, cpeacrBamMu

MaAaTEMaTHYCCKOI'O aHaJIM3a.

TemaTnueckoe IaHUpPOBaHUE
10 xiacc

Ne | HammeHoBaHMe pa3/iesioB U TeM KoanuecTBo yacoB DJIeKTPOHHBbIE
n/ | mporpaMmmal Bcer | Koutpoabnsle | IlpakTnueckue (uuppoBbIe)
n o padoThI padoThI o0pa3oBaTejibHbIE
pecypchbl
1 MHOXeCTBO JICHCTBUTEILHBIX YHCEIL. 24 1 https://foxford.ru/wi
MHorounensl. PamnpoHanbHbIe ki/matematika/operat
ypaBHEeHHUs U HepaBeHCcTBa. CHCTEMBI sii
JINHEUHBIX YPaBHEHUI
2 Oynkimu 1 rpaduku. CrerneHHast 12 1
(hYHKITHS C 1ENTBIM MTOKa3aTeleM
3 Apudmerndeckuii KOpeHb N-0it 15 1
crenenn. MppaimoHansHble ypaBHEHUs!
4 [Toka3zaTenbHas (QyHKIIHSL. 10 1
ITokazarenbHble ypaBHEHUS
5 Jlorapupmuyeckast pyHKIIUA. 18 1
JlorapudmMudeckre ypaBHEHHS
6 TpuroHomerpruecKrue BoIpaKEHUS U 22 1
ypaBHEHUS
7 ITocriemoBaTENbHOCTH U IPOTPECCHHU 10 1
8 Henpeprisabie pynkiun. [ponssognas | 20 1
9 IToBTOpeHue, 0000IIEHHE, 5 2
CHUCTEMaTHU3alNsl 3HAHUI
OBLIEE KOJIMYECTBO YACOB I1O 136 | 10 0
I[TPOTPAMME
11 kmace
Ne | HaumenoBanue pasnenoB u teM | KosudecTBo yacon DJ1eKTPOHHbBIE
n/m | NporpaMmsI Bcero | Kontpoabubie | [Ipaktnueckne | (nugposbie)
paboThI paboThbl o0pa3oBaTe/ibHbIE
pecypcsl
1 Uccnenosanne GpyHKIMIA C 22 1
MOMOILBIO POU3BOAHOU
2 [lepBooOpa3Has 1 HHTErpa 12 1
3 I'padmku TpUrOHOMETPUYECKUX 14 1
¢dbysakmit. TpuronoMerpudeckue
HEPaBEeHCTBA
4 Uppanmonanbusle, 24 1
MOKa3aTeNbHbIE U
sorapuMudecKrie HepaBeHCTBA
5 KommuiekcHble gncna 10 1
6 HartypanbHble u 1ebie yncna 10 1
7 CucreMsbl palluOHATBHBIX, 12 1
HppaIlMOHAIBHBIX TTOKA3aTEIbHBIX
1 JIOrapu(pMUIECKUX YpaBHEHUH
8 3ajaun ¢ napaMeTpaMu 16 1




9 [ToBTOpeHue, 0600IICHHE, 16 2
CUCTEMATU3aLus 3HAHUT

OBLIEE KOJIMYECTBO YACOB I10 136 10 0
[NPO'PAMME

I'eomerpus sIBISIETCS OJHUM U3 6A30BBIX KYpCOB Ha YPOBHE CPEAHEro o0miero oopa3oBaHus, Tak Kak
obecreunBaeT BO3MOKHOCTE N3Y4YCHUA JUCHUILIINH eCTeCTBeHHO-Hay‘{HOﬁ HAIpaBJICHHOCTU U TPEAMCTOB
ryMaHUTApHOTO IUKJIA. [T0CKONBKY JJOrHYecKOe MBIIUICHHE, (POPMHUPYEMOE ITPH U3yYCHUN 00yYaroIIUMUCS
MOHSITHUMHBIX OCHOB reoMeTpru, Ipru A0KA3aTCIbCTBC TCOPEM U MOCTPOCHUHU LECTIOYKU JIOTUICCKUX yTBep)KI[eHI/Iﬁ Ipu
peIICHNHN TCOMETPHUICCKUX 3a/la4, YMCHHUC BbIAIBUT'aTh U OIIPOBEPraTh r’MiioTE3bl HEIMMOCPECACTBEHHO UCIIOJIB3YIOTCA
MIPH PEIICHUH 3324 eCTECTBEHHO-HAayYHOT 0 UKJIa, B YACTHOCTH (PM3MYECKUX 3a]ad.

Lenbs ocBOeHMsI TporpaMmMbl yuebHoro Kypca «I'eomeTpus» Ha yriayOJa€HHOM ypOBHE — pa3BUTHE
WHIUBUAYaIbHBIX CIIOCOOHOCTEH 00ydJaromuxcs Mpu U3y4eHUH TeOMETPHH, KaK COCTaBIISIOUIEN TPEeIMETHOM
obmactu «MaremaTHka U HHpOpMATHKa» yepe3 odecreueHne BO3MOXKHOCTH ITPUOOPETEeHNs ¥ UCTIONb30BaHus Ooree
TITyOOKHUX TEOMETPUYECKUX 3HAHUH U ACHCTBUH, ClIEIN(UIHBIX TEOMETPUH, U HEOOXOIUMBIX ISl YCIIEITHOTO
npoeccuoHaIBHOrO 00pa30BaHuUs, CBI3aHHOTO C HCIOJIb30BAHNEM MAaTEMATUKH.

[IproputeTHBIME 33/la4aMK Kypca TeOMETpUHU Ha yriryOIEHHOM YpOBHE, PACIIUPSIONIMMHU M yCHUIIMBAIOIIMMU
Kypc 06a30BOT0 YPOBHsI, SIBJISIFOTCS:

paciipeHne MpeJICTaBIeHUs] O TEOMETPUH KaK YaCTH MUPOBOH KYJIBTYphI U (QOPMHpPOBaHUE OCO3HAHUS
B3aMMOCBSI3H T€OMETPHH C OKPY>KAIOIIUM MHPOM;

(hopMupOBaHUE MPENCTABIEHUS O TPOCTPAHCTBEHHBIX (PUTYPax Kak O BAKHEUIITNX MAaTEMAaTHYECKUX
MOIECIAX, TO3BOJIAIONIUX OIMMUCHIBATE U U3YUATh PA3HBIC ABJICHUA OKPYXKaIOIICTO MUpa, 3SHAHUC MMOHATHIHHOTO
anmnapara 1o paszzaeny «CrepeoMerpus» yueOHOro Kypca reoMeTpUU;

(1)0pMI/Ip0BaHI/Ie YMEHUA BJIaJ€Th OCHOBHBIMU IMOHATUAMHA O IMTPOCTPAHCTBECHHBIX (1)I/Il“yan 1 UX OCHOBHBIMHU
CBOMCTBaMH, 3HaHUE TeopeM, POPMYIT U yMEHUE MX MPUMEHSTh, YMEHUS JIOKa3bIBATh TEOPEMbI M HAXOIUTh
HecTaHAapTHBIE CIIOCOOB! PELIEHUS 3a/1a4;

(hopMHpOBaHNE YMEHUS PACIIO3HABATH HA UepTexkax, MOJENAX U B PEaJIbHOM MUPE MHOTOTPAHHUKY U Teja
BpaIlEeHUs, KOHCTPYHPOBATh T€OMETPUIECKHE MOJIENIH;

(dhopMHUpOBaHNE NOHUMAHUS BO3MOXHOCTH aKCHOMAaTH4ECKOI'0 IIOCTPOEHHSI MaTEMaTHUECKUX TEOPHUH,
(hopMHpOBaHNE IOHUMAHUS POIM AKCUOMATHKHU IIPHU ITPOBEIEHUN PACCYKICHUMN;

(hopMHUpOBaHUE YMEHUS BIAJIETh METOaMU JJOKA3aTEIbCTB U AJITOPUTMOB PELICHUS, YMEHUS UX IIPUMEHSTD,
MIPOBOJUTH NOKA3aTENIBHBIE PACCYKICHHS B XOJI€ PEIICHNS CTEPEOMETPUYECKUX 3a1a4 U 331a4 C MPAKTHIECKUM
cozepskaHueM, GopMHUPOBaHKE MPEACTABICHUS O HEOOXOAUMOCTH JOKA3aTeNbCTB IPH 000CHOBAaHUU
MaTeMaTHYECKUX YTBEPKICHUN U POIM aKCHOMATHKHU B IIPOBEICHUH IE€NYKTUBHBIX PacCyXACHUN;

pa3BUTHE U COBEPLICHCTBOBAHUE NHTENICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEN 00ydJaromuxcs,
MTO3HABATEIbHON aKTUBHOCTH, HCCIEIOBATENBCKIUX YMEHAN, KPUTHYHOCTH MBIIUIEHUS, HHTEPECA K U3YUYCHUIO
TeOMETPHH;

¢dopMupoBaHue HYHKLIHNOHAIBHON T'PAMOTHOCTH, PEIEBAHTHON I'€OMETPUH: YMEHUS PacIO3HABaTh
MIPOSIBJICHUS T€OMETPUUECKUX MTOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEaIbHBIX KM3HEH HBIX CUTYALUsIX U IPpU
W3YyYEHHUHU APYTUX y4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, MOACTHPOBAHUS PeaibHbIX
CUTYyal1ii, UCCIIENOBAaHUS IOCTPOEHHBIX MOJENEH, HHTEPIPETAlNN OTYYEHHBIX PE3YIbTAaTOB.

OCHOBHBIMHE COZIEpKATENFHBIMA JTHHASAMHA yaeOHOTO Kypca «I'eomerpusi» B 10—11 kmaccax sBISIOTCS:
«IIpsiMBI€ M TITIOCKOCTH B MPOCTPAHCTBEY, «MHOrorpaHHUKN», «Tena BpameHusn», «BeKTOpsI U KOOpANHATHI B
MIPOCTPAHCTBEY, «/IBH)KEHUS B IPOCTPAHCTBE.

CdopmymupoBannoe Bo PI'OC COO TpedoBaHme «yMETh ONEPUPOBATH MOHATHUSIMIY, PEICBAHTHBIMH
reOMETpUH Ha yriryOs€HHOM ypoBHe 00yueHus B 10—11 kiaccax, OTHOCHTCS KO BCEM COJEP KaTeNbHBIM JIMHUAM
y4eOHOro Kypca, a OpMUPOBAHME JIOTHUECKUX YMEHUH paclpenesnsieTcss He TONbKO 110 CONEpKaTeNbHBIM JTHHUM,
HO U 110 rogaM o0yueHus. Copepxanue o0pa3oBaHusl, COOTBETCTBYIOIIEE IPEAMETHBIM PE3yJIbTaTaM OCBOCHUS
DdenepanpHO paboueil mporpamMMsl, pacipenelEHHBIM 10 ToaM 00ydeHHsl, CTPYKTYPHUPOBAaHO TaKUM 00pa3oM,
9YTOOBI KO BCEM OCHOBHBIM, IPUHIUIAAIBHBIM BOIIPOCaM 00y4Jaroyecs: o0pamaiuch HEOJHOKPATHO. DTO MO3BOJISIET
OpPTraHHU30BaTh OBJIAJCHUE T€OMETPUYECKIMHU MMOHATHAMY U HaBBIKAMH MTOCJIEN0BATENBHO U IOCTYNATENBHO, C
cOOJTI0ACHNEM TPUHIMITA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKIIIOYATh B OOLIYIO CHCTEMY I'€OMETPHYECKHX
MpEeACTaBIEHUH 00yJaroIMXCsl, paciupsis U yriayonss e€, o0pa3ys NpoYyHble MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4eHUIO T€OMETPHH Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3aath ycinoBus i auddepeHnranu o0ydeHus:, IOCTPOSHUST MHIUBHUIyalbHBIX 00pa30BaTeIbHbBIX
porpaMm, o0ecrednTs yriyOonEHHOE H3yUeHHE T€OMETPUHN KaK COCTaBIsIoNIeH yueOHoro npenmera «MaTeMaTHKay;




MOATOTOBUTH O0YYAFOLIMXCS K MPOIODKEHUIO M3YUSHUSI MATEMAaTHKH ¢ YU€ToM BhIOOpa Oyaymieit
npodeccun, odecreunBas MPeeMCTBEHHOCTh MKy 0OLIMM 1 Po(deCcCHOHAIBHBIM 00pa30BaHUEM.

Ha u3ydenue yueOHoro kypca «I'eomerpusi» Ha yriryonénHom ypoBHe orBoutcs 204 vaca: B 10 kinacce —
102 yaca (3 gaca B Hexento), B 11 xnacce — 102 yaca (3 yaca B HeAemio).

COJAEPKXAHUE OBYYEHUS
10 KUIACC

IIpsiMbIe M NJIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE IOHATHSI cTepeoMeTpur. Touka, mpsiMast, TNIOCKOCTh, MPocTpaHcTBO. [loHsTHEe 00
AKCHOMAaTHUYECKOM IOCTPOEHHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

Bsaumnoe pacrnionoxenne npsiMbIX B TPOCTPAHCTBE: MEPECEKAIONINECS, TapalIeIbHbIE H CKPEIINBAIOIIUECS
npsiMble. [Ipu3Haky ckpelmuBarommxcs NpsAMbIX. [lapaienbHOCTh IPSIMBIX U INIOCKOCTEN B IIPOCTPAHCTBE:
HapaJjulenbHbIe IPSIMBIE B IPOCTPAHCTBE, NAPAILIEIIBHOCTD TPEX MPSAMBIX, IAPAJLIEIBHOCTD IPSIMON U INIOCKOCTH.
[NapannensHOE U IIEHTpaIbHOE POEKTUPOBaHKE, H300pakeHre Guryp. OCHOBHBIE CBOWCTBA MapaIETLHOTO
npoekTupoBanus. M300paxkeHne GUryp B napauielbHOH NPOEKIMH. YTIbI C COHAIIPABICHHBIMUA CTOPOHAMH, YTOJ
MEX]ly IPSIMBIMHU B TIpocTpaHcTBe. [lapaienbHocTh MIIOCKOCTEH: apasuienbHbIe MII0OCKOCTH, CBOWCTBA
napayuIedbHBIX MIockocTel. [lpocTreiimme mpocTpaHcTBeHHbIE (GUTYPHI HA TIOCKOCTH: TETPadAp, Mapayieenure],
MOCTPOEHUE CEYEHUH.

[lepnenAMKyIAPHOCTD MPSIMOM U TUIOCKOCTH: NEPIIEHANKYIISIPHBIEC IPSIMBIE B IPOCTPAHCTBE, IIPSIMBbIE
mapaiyiCIbHBIC U MEPIICHANKYJIAPHBIC K ITJIOCKOCTH, IMTPU3HAK IMEPICHANKYIAPHOCTU HpﬂMOﬁ " IJIOCKOCTH, T€OpEMA O
MIPSIMOM TIEPIICHIUKYIAPHON TIOocKOCcTH. OpTOroHaNbHOE MPOEKTHpOBaHue. [lepneHauKynsap 1 HaKJIOHHBIE:
paccTosiHie OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE OT MPSMOH JI0 TUIOCKOCTH, TIPOSKIHS (PUTYPHI Ha TLIOCKOCTb.
[lepnenAMKyIAIPHOCTD IJIOCKOCTEN : MPU3HAK NEPIIEHAUKYISIPHOCTH IBYX IUIOCKOCTEN. TeopeMa o Tpéx
TIEePIICHINKYIISIpax.

VYrabl B IPOCTPAHCTBE: YIOJl MEXAY NPAMON U IIOCKOCThIO, IBYTPAHHBIA Yo, TUHEHHBIN yro
IBYTPaHHOTO yria. TpEXrpaHHbIil 1 MHOTOrpaHHbBIe YTIIBl. CBOHCTBA INIOCKUX YTJIOB MHOTOT'PAHHOTO yTJia.
CRoOIiCTBA IUTOCKUX W IBYTPAHHBIX YTJI0B TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB M CHHYCOB IS TPEXTPAHHOTO
yria.

MHororpaHHUKH

Buer MHOTOTpaHHUKOB, pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: n-yroiapHas npu3Ma, mpsMasi i HaKJIOHHAs
MIPU3MBI, OOKOBAs U MOJTHAS IIOBEPXHOCTH MPU3MEIL. [lapamienenumesn, mpsMOyTroIbHBIA TapaJuUIeIEUIIe U ero
cBoiicTBa. Kparuaifimue mytn Ha TOBEpXHOCTH MHOTOrpaHHUKa. Teopema Ditnepa. [IpocTpancTBernHas Teopema
[Mudaropa. [lupamuga: n-yronpHas mupaMu/a, MpaBuiIbHAs U yceu€HHas mupaMuasl. CBoiicTBa pédep M OOKOBBIX
rpaHeil mpaBWIbHON nupaMusl. [IpaBuIbHBIE MHOTOTPaHHHUKH: TIPABIIIbHAS TIPU3MA U TIPABUIIbHAS TTHPAMIIA,
MIpaBIIIbHAS TPEYTOIbHAS IMPAMHU/IA U IPABIIIBHBINA TeTpadip, Ky0. [IpeacraBnenne o mpaBUIIBHBIX
MHOTOTPaHHHKAX: OKTadAp, HOAEKAdAP M UKOCAIP.

Brrancienre 3ieMeHTOB MHOTOTPaHHUKOB: pébpa, muaroHany, yrisl. [Inomaas 60KoBOM MOBEPXHOCTH U
TIOJTHOW TTOBEPXHOCTH TIPSIMON TTPU3MBI, TIJIOMIA (b OCHOBAHHIA, TEOpeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOHN TIPU3MEI.
[Tnomraae 60KOBOI MOBEPXHOCTH W MTOBEPXHOCTH MIPABHIIFHON TUPAMUJIBI, TEOPEMA O IUIOMIAAN YCEIEHHOM
MTMPAMHU/IBL

CumMMeTpus B TPOCTPAHCTBE. DJIEMEHTHI CHMMETPHH MPaBUIIBHBIX MHOTOIPaHHUKOB. CHMMETPHS B
MIPaBIIIEHOM MHOTOTPaHHUKE: CUMMETPHSI ITapaljieNlenuiea, CAMMETPHUS TPABUIIBHBIX TTPU3M, CHMMETPHS
MIPaBMIIBHON MTHPAMU/IBL.

BekTOphl H KOOPAMHATHI B MPOCTPAHCTBE

[loHsATHA: BEKTOp B MIPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOT'O BEKTOPA, BEKTOPHI KOJUTMHEAPHBIE,
COHAITpaBIIEHHBIE U MIPOTHUBOIIOIOKHO HAMIPABJIEHHBIE BEKTOPBI. PaBeHCTBO BeKTOPOB. [lelicTBUS C BEKTOpaMH:
CIIOKEHHUE ¥ BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKIX BEKTOPOB, YMHOKEHHE BeKTOopa Ha uncio. CBolcTBa
CIIOKeHUs1 BeKTopoB. CBOMCTBA YMHOXEHHSI BEKTOpa Ha unciio. [loHsTHe KoMIIaHapHbIe BeKTOpPHI. [Iprn3nak
KOMILTAaHAPHOCTH TPEX BeKTOpOB. [IpaBmiio mapamienenunena. Teopema o pa3inokeHUH BEKTOPA 1O TPEM
HEKOMILUTAaHAPHBIM BekTopaM. [IpsiMoyronbHas cucteMa KOOpAWHAT B mpocTpancTBe. Koopauaatel Bektopa. CBsi3b
MEXK]ly KOOpJMHATAMU BEKTOpa U KOOPAMHATAMHU TOYEK. YOI MEXAY BeKTopamu. CKaJIIpHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC



Tesa Bpamenus

[MousTHst: HUIMHAPUYECKAs: TOBEPXHOCTh, KOHMYECKAasl TIOBEPXHOCTb, ChepruecKasi IOBEPXHOCTb,
oOpasyromue noBepxHocted. Tena BpaleHus: TUIMHADP, KOHYC, YCEUEHHBINH KOHYC, cdepa, map. Bzaumuoe
pacnonoxenue chepbl U IIIOCKOCTH, KacaTelbHasl INIOCKOCTh K cdepe. M300paxenue Ten BpalieHUs Ha TIOCKOCTH.
Pa3péprka nummHapa u konyca. Cummerpus cepsl 1 mapa.

O0béM. OcHoBHBIE CBOMCTBA 00bEMOB Teil. Teopema 00 00bEME MPSMOYTOJILHOTO Mapalieiienuea 1
crneactBus u3 He€. OOBEM IPSMON ¥ HAKIIOHHOW MPU3MBI, IUJIMHIPA, TUpaMHIbl 1 KoHyca. O0BEM 1mapa u
IIApOBOI'0 CETMEHTA.

KomOunanmu Ten BpaieHus: 1 MHOrOrpaHHUKoB. [Ipu3ma, BrivicaHHas B IMJIMHP, OMMHUCAHHAS OKOJIO
uumHapa. [lepecedenne chepsl U mapa ¢ miockocteio. Kacanue mapa u chepsl miockoctsio. [lonstre
MHOTOTPaHHHUKA, OMIMCAHHOTO OKOJIO chepbl, cephl, BIMCAHHON B MHOTOTPAHHUK HITH TEIIO BPAILICHHUSI.

[To1aas NOBEPXHOCTH IIMIIMHPA, KOHYCA, TUIomaas chepsl u e€ yacreii. [lomodue B mpocTpaHCTBE.
OtHomeHnne 00BEMOB, TIIONIAJICH TTOBEPXHOCTEH Momo0HBIX Quryp. [IpeobpazoBanue mogodusi, TOMOTETHSL.
Pemenne 3aa4 Ha MIIOCKOCTH € UCTIONB30BAHUEM CTEPEOMETPUYECKIX METOJIOB.

[TocTpoenne cedennii MHOTOrPaHHUKOB M TE€N BPAIIEHUS: CEUEHHs IUINHIpa (apajuIeNnbHO U
MIEPIICHANKYIISIPHO OCH), CEUEHHS KOHYyca (IapajulebHble OCHOBAHUIO U TIPOXOIAIINE Yepe3 BEPIINHY), CEUEHUS
1apa, METO/IbI MOCTPOEHUS CEYEHHI: METO/T CIIEZIOB, METO/I BHYTPEHHETO MPOEKTHPOBAHUS, METO/I TIepeHoca
CEKYIIEN MIIOCKOCTH.

BekTopbl H KOOPAWMHATHI B IPOCTPAHCTBE

Bekrops! B ipoctpancTse. Onepanyu HaJ, BeKTopaMu. BekTopHOe yMHOXeHHe BeKTOpoB. CBoiicTBa
BEKTOpHOro yMHOXeHwus. [IpsmoyronsHas ciucrema KOOpAWHAT B MpocTpaHcTBe. KoopauHaTe! BekTopa. Paznoxkenue
BekTopa 1o 6a3ucy. KoopmHaTHO-BEKTOPHBIN METO/ MPH PEIIEHNH T€OMETPUIECKIX 3a/1a4.

JBUKeHUS B POCTPAHCTBE

JHBwkenns npoctpancTBa. OtodpaxkeHus. JIBikeHns U paBeHCTBO Guryp. O0mpe CBOHCTBA IBIKESHHH.
Buner nmkeHni: mapajuieNnbHbIA TepeHoc, IEHTPaIbHAS CUMMETPHS, 3epKajbHasi CHMMETPHS, TIOBOPOT BOKPYT
npsimoii. [IpeoOpasoBanus nofoous. Ipsmas u chepa Ditnepa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJTHETO OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpa:knanckoe BoCIIUTaHUe:

c(OpMUPOBAHHOCTh TPAKIAAHCKON MO3ULMK 00Yy4aIOLIET0Cs] KaK aKTUBHOI'O M OTBETCTBEHHOI'O WIEHA
pOCCHIICKOro 00IIECTBA, IPEACTABICHUE O MATEMAaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS Pa3INIHBIX CTPYKTYD,
SIBIIGHUH, TIPOIEAYP TPaXXAaHCKOTO 00IIecTBa (BEIOOPHI, OPOCHI M IPYTOE), YMEHHE B3aUMOJICHCTBOBATH C
COLIMAJIbHBIMA HHCTUTYTaMHU B COOTBETCTBHUHM C UX (PYHKIMSIMU U HA3HAUCHUEM;

2) NaTpUOTHYECKOE BOCIIHTAHME:

c(OpMUPOBAHHOCTh POCCUICKOM IPaXkAAHCKOH MICHTUYHOCTH, YBAXKEHUS K IIPOLIJIOMY U HACTOSILEMY
pOCCHIICKOM MaTEMAaTHKH, LIECHHOCTHOE OTHOLIECHUE K JOCTUXEHUSIM POCCUUCKUX MaTEMATUKOB U POCCUUCKOMN
MaTeMaTHYECKOM LIKOJIbI, UCIIOIb30BAHUE ITUX JOCTHKEHUI B IPYrHX HayKaX, TEXHOJOTUsX, Cepax 3IKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIHTAHME:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoa, ChOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,
3THYECKOr0 MTOBEJCHUS, CBSI3aHHOIO C MIPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH HAYKH U ACSITENbHOCTBIO YUEHOTO,
OCO3HaHHUE JTMYHOTO BKJIaJa B IOCTPOEHHUE YCTOMYNUBOrO OYyAyILEro;

4) 3cTeTHYecKoe BOCIUTAHHE:

3CTETHYECKOE OTHOILIEHUE K MUY, BKJIIOUasl SCTETUKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTeH, OOBEKTOB, 3344,
peLIeHUH, paccyKACHUH, BOCIPUUMUYMBOCTh K MATEMaTHUECKUM acIIeKTaM Pas3JInYHbIX BUI0OB UCKYCCTBA;

5) pusuyeckoe BocnuTAHME:

c(OpMUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTEMAaTHUECKHE 3HAHHSI B MHTEpEcax 310pPOBOro U 6€3011acHOro
o0pa3a >KM3HHU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 30POBBIO (340pOBOE NMUTaHKUE, COATAHCUPOBAHHBIN PEKUM
3aHATHH U OTIBIXA, PEryJsipHas (U3NUecKast aKTUBHOCTD), (PU3NYECKOE COBEPLICHCTBOBAHUE MTPH 3aHATHAX
CIIOPTHUBHO-037I0POBUTENBHON AEATENBHOCTHIO;

6) TpyaoBOe BOoCIUTAHHE:

TOTOBHOCTb K TPYZy, OCO3HaHHE LIEHHOCTH TPYAOMIO0US, HHTEPEC K Pa3IMuHbIM chepaM npodeccunoHanbHON
JeATEeIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKON U €€ MPUIIOKEHUSIMH, YMEHHE COBEPLIATh OCO3HAHHBIN BHIOOp Oyaymiei
npodecchy U pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IUIaHbI, TOTOBHOCT U CIIOCOOHOCTH K MaTEMaTHYECKOMY



00pa30BaHUIO  CaMOOOPa30BAaHHIO HA TIPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPAaKTHYECKHX 3a/1a4 MATEMAaTHYCCKOM HANPaBICHHOCTH;

7) 3K0JIOTHYecKOe BOCIIUTAHUE:

copMHPOBAHHOCTD IKOJIIOTMYECKON KYJIBTYPbl, HOHUMAHUE BIUSHHS COLIMAIBHO-3KOHOMUUECKHX
HPOLIECCOB Ha COCTOSIHUE IIPUPOJHON M COLUAIBHOM Cpelibl, OCO3HAHHE INI00AIBHOI0 XapaKTepa IKOJIOTHYECKUX
npo0OJieM, OPUEHTALIUS Ha TPUMEHEHUE MAaTEeMaTHUCCKUX 3HAHUI JUIs PEIICHHUs 3a/1a4 B 00JIaCTH OKpYKaromIeit
cpenpl, INIAHUPOBAHKUE MOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX MOCHEACTBUN JIJIs1 OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS

copMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OOIIIECTBEHHOM MPAaKTHKH, TOHUMaHHE MaTEMAaTHIECKON HAYKH KaK Cephbl YeIOBEUECKON JACITEILHOCTH, ITAIOB €
Pa3sBUTHUA U 3BHAYUMOCTHU IJISA pa3BUTHA HUBUJIN3allUU, OBJIAJICHUC I3BIKOM MaTECMAaTUKU U MaTeMaTH4eCKOM
KyJbTYpO# KaK CpeICTBOM IO3HAHHUS MUPA, TOTOBHOCTH OCYIIECTBIISITh MPOSKTHYIO M UCCIIE0BATEIBCKYIO
ACATCIbHOCTD MHAWUBUAYAJIbHO U B IT'PYIIIIC.

METAINPEIMETHBIE PE3YJIBTATBI

IMo3naBaTenbHbIe yHHBEPCAILHbIE YUeOHbIE el CTBUS

Ba3zoBble 1oruyeckue aeiicTBus:

BBIABJIATH U XapaKTEPHU30BaTh CYHICCTBECHHBIC ITPU3HAKU MATEMATUYCCKUX O6BeKTOB, HOHSITI/IfI, OTHOIIIEHUH
MKy MTOHITHIMH, (OPMYIHUPOBATH ONPEICICHHS MOHATHH, yCTAaHABIMBATH CYIIICCTBEHHBIN TPU3HAK
KJ1acCu(pUKAIK, OCHOBaHUS IS 0000IIEHNS U CPAaBHEHUS, KPUTEPUH TPOBOAMMOTO aHAIN3a;

BOCIIPHHUMATE, GOPMYIUPOBATH U MPE0OPA30BHIBATE CYKIACHUS: YTBEPAUTEIBHBIC U OTPHUIATENbHEIE,
eAMHUYHBIC, YaCTHBIC U OOIITNE, YCIOBHBIE,

BBIABJIATh MATEMATHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBA3U U IIPOTUBOPEUUA B @aKTaX, JaHHBIX,
Ha6JHOIIeHI/I$IX " YTBEPXKIACHUAX, MPEAJIaraTb KpUTCPpHUU JIs1 BBIABIICHUA SaKOHOMepHOCTeﬁ u HpOTHBOpe‘IHﬁ;

JIeNaTh BBIBOJBI C HCITOIB30BaHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U HHIYKTUBHBIX YMO3AKITIOUEHHMN,
YMO3aKJIIOUEHHH 10 aHAJIOTUH;

MIPOBOIUTH CAMOCTOSTENFHO JI0KA3aTEIbCTBA MATEMAaTHIECKUX YTBEPKICHUH (TIPSMBIE M OT IIPOTUBHOTO),
BBICTPAaMBAaTh APTyMEHTAIUIO, TPUBOUTH IPUMEPHI M KOHTPIIPUMEPHI, 000CHOBEIBATH COOCTBEHHBIE CYXICHUS U
BBIBO/IBL;

BBIOMPATH CIIOCO0 perieHus yueOHO! 3a1au (CpaBHHBATh HECKOJIBLKO BApUAHTOB PEIICHUS, BRIOUPATh
HanboIee OAXOAAIINI C YIETOM CaMOCTOATENBHO BBIJICIIEHHBIX KPUTEPHEB).

Ba3oBble ucciienoparebckue AeiicTBus:

HCIIONIB30BAaTh BOMPOCH! KaK HCCIIENOBATEIIbCKII HHCTPYMEHT TIO3HAHUSA, (JOPMYIHPOBATH BOIPOCHI,
(uKcupyrolre MPOTUBOpeUre, MpodiIeMy, YCTaHaBINBATh HCKOMOE U IaHHOE, (JOPMHUPOBATH THUIIOTESY,
apryMEHTHPOBATh CBOIO TIO3HUIIHIO, MHEHHE;

MIPOBOIUTEH CAMOCTOSTENFHO CINIAHHMPOBAHHBIN SKCIIEPUMEHT, HCCIEOBAHHE TI0 YCTAHOBIICHHUIO
0co0eHHOCTEl MaTeMaTHIeCKOro 00beKTa, SBIICHHS, TIPOLIECCa, BHISBIICHHIO 3aBUCHMOCTEN MEXTy 00BEeKTaMH,
SIBIICHUSIMH, TIPOIIECCAMU;

CaMOCTOSATENBHO (OPMYITHPOBATH 0O0OIIEHHS W BEIBOJBI IO PE3YNIbTaTaM MTPOBEAEHHOTO HAOIOICHYI,
WCCIIEJIOBAHMS, OLIEHUBATH TOCTOBEPHOCTH TOJTYUEHHBIX PE3yIbTATOB, BRIBOIOB M OOOOIIEHMIA;

MIPOrHO3WPOBATH BO3MOKHOE PAa3BUTHE MIPOIIECCa, a TAKXKE BBIABUTATH MPEATIONOKEHUS O €T0 PA3BUTHH B
HOBBIX YCIIOBHSIX.

Pabora c undopmaiueii:

BBISIBIIATH JepuuTh HH()OpMAIINK, TaHHBIX, HEOOXOIUMBIX IS OTBETAa Ha BOTIPOC U IS PEIICHUS 3a/1a49u;

BBIOMpATh MH()OPMAIUIO 3 HCTOYHUKOB Pa3IINYHBIX THIIOB, aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMAILIUIO PA3IMYHBIX BUIOB U (JOPM TPEICTABICHUS;

CTPYKTYPHPOBaTh HH(POPMAIHIO, IPEACTABIATH €€ B Pa3IUYHBIX (hopMaX, MILTFOCTPUPOBATE rpaduecK;

OLIEHUBATh HAIEKHOCTh WH(OPMAITUH 110 CAMOCTOSITENTEHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEPCaAJbHbIe YUeOHbIe 1eiicTBUS

Oo0menne:

BOCIIPHHUMATH U (POPMYIHPOBATH CYKAECHHUS B COOTBETCTBHH C YCIIOBHSMH U LIEJISIMHU OOIIEHUS, SCHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3pEHHS B YCTHBIX U TUCBMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS IO X0y
pelIeHus 3aja4i, KOMMEHTHPOBATh MTOMYyYEHHBIN pe3ynbTar;

B X071€ 00CYKIeHUs 331aBaTh BOIPOCHI IO CYIIECTBY 00CYK/AaeMOil TeMbI, TPOOIJIeMBI, pelaeMon 3a1a4u,
BBICKA3bIBaTh UJIEH, HALICJICHHBIE HA ITOMCK PELIEHM, COITOCTABIIATE CBOU CYXAEHUS C CYKISHUSIMH IPYTUX



YYaCTHUKOB JIMAJIOra, OOHAPYKUBATh Pa3IMune U CXOJACTBO MO3HUILINH, B KOPPEKTHOH GopMe POpMyTHUpoBaTh
pazHoriacHsi, CBOM BO3PaKEHHUS;

MIPECTABIIATH PE3YNbTATHI pElICHHs 3a7a4uH, SKCIIEPUMEHTA, UCCIEA0BaHUs, IPOEKTa, CAMOCTOATENBHO
BBIOMpATH popMaT BBICTYIUIEHHS ¢ YIETOM 3aa4 MPE3CHTAMN 1 OCOOEHHOCTEH ayTUTOpHH.

PeryasiTuBHBIe yHHBepcalbHble YU4eOHbIe AeiicTBUSA

Camoopranu3anus:

COCTAaBIISITH TUIaH, aJITOPUTM PEIICHHS 3a]laui, BRIOUpATh CIIOCO0 PEeLIeHUs C YUETOM UMEIOIIUXCS PECYPCOB
1 COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATH BAPHUAHTHI PEUICHUH ¢ y4ETOM HOBOMH
WH(POPMAITUH.

CaMOKOHTPOJIb, SMOIHOHAIbHBIN HHTEIJIEKT:

BJIa/ICTh HAaBBIKAMH [TO3HABATENBHON pepiieKcHn KaK OCO3HAHHUS COBEPIIAEMbBIX JCHCTBUM U MBICIUTEILHBIX
MPOIIECCOB, UX PE3yIbTATOB, BIAJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS TIPOIecca U pe3ysibTaTa PelIeHUs
MaTeMaTHU4YeCKOM 3a/jauu;

MIPEeABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEIEHNH 33]]a4i, BHOCUTh KOPPEKTUBHI B
JIeATeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIbCTB, IaHHBIX, HAWJEHHBIX OIIHOOK, BBISBIICHHBIX TPYIHOCTENH;

OlIEHUBATh COOTBETCTBUE PE3YNIbTaTa SN H YCIOBHUAM, OOBICHSITH MPUIHHBI JJOCTHKCHUS HITH
HEJIOCTIKEHHSI Pe3YJIbTaTOB JISTEIbHOCTH, HAXOAUTH OINOKY, TaBaTh OLIEHKY TPUOOPETEHHOMY OMBITY.

CoBMecTHas1 1eSITEJIbLHOCTD:

MMOHUMATb ¥ MCIIOJIb30BaTh MPENMYIIIECTBA KOMAHIHOW W MHIANBUIYAIbHON paObOTHI IPU PEIIeHNH yueOHbIX
3a/1a4, MPUHUMATH [IE€Th COBMECTHOM JIEITENFHOCTH, TUNIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW PabOTHI, pacpeiemsTh
BHJIBI paboT, JIOTOBapHUBATKLCS, 0OCYKJATh MPOIIECC U PE3yIbTAT PadOTHI, 0000IIATh MHEHHS HECKOIBKUX JIHOJICH;

Y4acTBOBaTh B TPYNIIOBBIX opMax padoThl (00CYkKIIeHsI, 00MEH MHEHHIA, «MO3T'OBBIE IITYPMbD» U HHBIE),
BBITIONHSATH CBOIO 9acTh pabOTHI M KOOPAMHUPOBATH CBOM JEMCTBHS C APYTUMH WIEHAMU KOMaH/bl, OLEHH BATh
KadecTBO CBOETO BKJIaJa B OOLIHI MPOIYKT IO KPUTEPHUAM, CPOPMYIHPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBUA.

INPEIMETHBIE PE3YJIbTATbBI

K xormy 10 kiaacca o0ydJaromuicss HAYIUTCS:

. cBOOOJTHO ONEepUPOBATH OCHOBHBIMH MOHSTUSMH CTEPEOMETPUH IIPU PELICHUHN 3a/1a4 ¥ IPOBEICHUT
MaTeMaTHYECKUX PaCCyKICHNH;

. MIPUMEHSATH aKCHOMBI CTEPEOMETPHH U CICACTBHS U3 HUX IPH PEIICHUN FeOMETPHUYECKUX 3a/1a4;

. KIaccH(UIMPOBATH B3aNMHOE PACIIONIOKEHHE IPSIMBIX B TIPOCTPAHCTBE, IUIOCKOCTEH B IIPOCTPAHCTBE,
IPSMBIX M TUIOCKOCTEH B ITPOCTPAHCTBE;

. CBOOOJTHO ONEpUPOBATH MOHATHAMHY, CBSI3aHHBIMH C YTIIAMH B IIPOCTPAHCTBE: MEXKTY IPSMBIMU B
MPOCTPAHCTBE, MEKIY MPSIMOH H TIOCKOCTEIO;

. CBOOOJTHO OIEepUPOBATH MOHATHAMH, CBSI3aHHBIMU C MHOT'OT DAHHHKAMH;

. CBOOOHO pacro3HaBaTh OCHOBHBIC BUBI MHOTOIPAHHUKOB (IIPU3Ma, IIMPAMH/A, IPSIMOYT OBHBIH
mapauiesenuIie]], Kyo);

. KIaccH(pUIMPOBATh MHOTOTPAaHHUKH, BEIOMPAsi OCHOBAHHS JUIs KiTacCH(DUKALIUHT;

. CBOOOJTHO OIEPUPOBATH MOHATHAMH, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAaHHHKOB TIOCKOCTBIO;

. BBITTOJTHATH MapauIeNIbHOE, [IEHTPATBHOE H OPTOrOHAIBHOE MPOSKTUPOBAaHUE (PUTYpP HA IUIOCKOCTH,
BBITIONHATH N300pakeHus (UTYp Ha TIOCKOCTH;

. CTPOHTH CEYEHHSI MHOTOTPAaHHHKOB PA3JIMYHBIMI METOJIAMH, BBITOIHATH (BHIHOCHBIC) TNIOCKHE
YepTEeKU U3 PHUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHUZY;

. BBIYHCIIATH TUIOLIA M TIOBEPXHOCTEH MHOTOIPAaHHUKOB (IIPU3Ma, IIMPaMH/Ia), TEOMETPUYECKUX TeN C
pUMeHEeHHeM (GopMyIT;

. CBOOOJTHO ONEpUPOBATH MOHATHAMH: CHMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CHMMETPHH, LIEHTP, OCh U TIOCKOCTh CHMMETPHUH (DUTYpEI;

. CBOOO/THO OIEPUPOBATH MOHSATHAMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOPAWHATAM B IPOCTPAHCTBE;

. BBITIOJTHATH JICHCTBUS HaJ/l BEKTOPAMU;

. pemraTth 3aa4M Ha J0Ka3aTeIbCTBO MATEMAaTHYECKIX OTHOLICHHH U HAXOXKJICHUE TeOMETPUIECKUX

BCJIMYUH, MTPUMCHSAA U3BCCTHLIC MCTOABI TP PCHICHUN MATCMATUYCCKUX 3a4av MMOBBIMNICHHOI'O U BBICOKOT'O YPOBHS
CJIOXKHOCTH,

o NPpUMCHATH HpOCTeﬁHIHG OporpaMMHBIC CPCACTBA U 3JICKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTEMBI IIPH
peHICHUHN CTCPCOMECTPHUICCKUX 3a1a;



o W3BJICKATh, PEOOPa30BhIBATh M HHTEPIPETUPOBATH HHOOPMAITHIO O TPOCTPAHCTBEHHBIX
TreOMETPUIECKHUX (UTYPaX, MPESJCTABICHHYIO Ha YEPTESIKAX U PUCYHKAX;

o MPUMEHSATH MOTYYEHHbIC 3HAaHUS Ha IPAKTUKE: CPABHUBATh U aHAJIM3UPOBATH PEAJIbHBIE CUTYALIUH,
MPUMEHSATH U3YUCHHBIE MIOHATHS B IPOIIECCE MMOMCKA PEIICHUS MAaTEMaTHYSCKU CHOPMYTUPOBAHHON TPOOIEMEI,
MOZENUPOBATh PEATbHBIE CUTYAI[MU Ha A3BIKE TEOMETPUU, UCCIIEIOBATh NOCTPOEHHBIE MOJAENN C UCIIOJIb30BAHUEM
FEOMETPUICCKHUX TIOHATUH M TEOpeM, arnapara ajareOphl, pemaTh MPaKTUIeCKUE 3a/1a4H, CBSI3aHHbBIE ¢ HAXOXK/ICHUEM
F€OMETPUYECKUX BEJIMYUNH;

o HMMETh MPENICTaBICHUs 00 OCHOBHBIX 3Talax pa3BUTHS I'€OMETPUM KaK COCTABHOW 4acTH (hyHIaMEHTa
pa3BUTHS TEXHOJIOTHUM.

K konity 11 kacca o0y4aronuiicss HayduTCs:

. CBOOOIHO OMEPUPOBATH MOHATUSMH, CBSI3AHHBIMHU C IUITMHAPHYECKON, KOHMYECKON U ceprdecKoi
MOBEPXHOCTSIMH, OOBSICHATh CIIOCOOBI MTOTYYEHUSI;

. OIEPUPOBATH MOHSATHIMH, CBI3aHHBIMH C TeJIaMH BPAIICHHS: IIMIIMHAPOM, KOHYCOM, chepoii U
IapOM;

) pacro3HaBath Tena BpanieHus (IMIMHP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI TTOTYYECHUS TEl
BpalllCHHUS;

. KJIaccu(UIMPOBATh B3aUMHOE PACIONIOKEHHE c(hephl U MIIOCKOCTH;

. BBIYUCIISITH BEIMYMHBI JJIEMEHTOB MHOTOTPaHHUKOB U TEll BpalleHus!, 00bEMBI U TLIOMIA M
MOBEPXHOCTEH MHOTOTPAHHUKOB W TEJI BPAIIIEHUS, FTEOMETPUIECKUX Tell C IPUMEHEeHueM (Hopmyir;

. CBOOOJIHO OIEPUPOBATH MOHSTUSIMH, CBA3aHHBIMH C KOMOWHAIIMSMHE TEIl BPAICHHs 1

MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBINA B cepy U ONMMCAHHBIA OKOJO cdepsl, cepa, BIrcaHHas B
MHOI'OI'PaHHMK WIH TEJIO BPallCHMUS;

o BBIYUCIIATE COOTHOLICHUA MEX Y IIOINAAAMN HOBerHOCTeﬁ u O6’[)éMaMI/I HO)IOGHI)IX TECII,

. n300paxath u3ydaembie QUTYpPbI, BEIITOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB IPOCTHIX
00BEMHBIX (DHUTYp: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHHS TEJ BPAIIICHHUS;

) W3BIIEKATh, HHTEPIIPETHPOBATH U TIPEOOPA30BBIBATh HHPOPMAIIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuIecKrX (UTypax, MPeCTABICHHYIO Ha YepPTeKax U PUCYHKAX;

) CBOOOTHO OIIEPUPOBATH MOHSATHEM BEKTOP B MTPOCTPAHCTBE;

) BBITIONHSATH OTEpAIH HaJl BEKTOPAMU;

) 3a/1aBaTh TIOCKOCTh YPaBHEHHEM B IEKapTOBOW CHCTEME KOOPMHAT;

) pemaTh TeOMEeTpHUecKre 3a7jaui Ha BEIYHCIICHHUE YTTIOB MEXAY MPAMBIMH U TUIOCKOCTSMH,
BBIYHCIICHHE PACCTOSHUHN OT TOYKH 10 IJIOCKOCTH, B IEJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPMHATHOTO METO/1a TIPH
peleHnu;

) CBOOOTHO OTIEPUPOBATH MOHSATHSIMHE, CBI3aHHBIMHE C ABI)KEHUEM B MIPOCTPAHCTBE, 3HATH CBOICTBA
JIBYKCHHI;

) BBITIONHSATH N300pakeHNsI MHOTOTPaHHUKOB U TEIl BPaIleH!s TIPH MapajuieT-HOM IepeHoce,
[EHTPAIbHON CHMMETPHH, 3€PKATbHON CHMMETPHUH, TIPH IIOBOPOTE BOKPYT MPSIMOM, Tpeodpa3zoBaHus MOI00us;

) CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB W TEJ BPAIIEHUS: CEUSHHS IUINHIPA (TTapajuieNbHO U

MEPIEHINKYISIPHO OCH), CEUEHUs KOHYca (IapajulelibHble OCHOBAHUIO U IIPOXOJSILNUE Yepe3 BEPIINHY), CCUCHUS
miapa;

. HCIOJIB30BaTh METO/IbI IOCTPOCHUS CEUEHHUIT: METOJ CIIEOB, METO BHYTPEHHETO IPOCKTUPOBAHMS,
METO/1 IePeHOca CeKyIIel I0CKOCTH;

. JOKa3bIBaTh T€OMETPHUECKIE YTBEPKACHUS,

. MIPUMEHSTh T€OMETpUUEcKe (DAKTHI IJIs1 PELICHNs CTEPEOMETPUIECKUX 3a1a4, PENOIArafoIIiX
HECKOJIBKO IIar0B PEILECHUs, €CIIN YCIOBHS IPUMEHEHUS 3a/1aHbl B IBHOM U HESIBHOH (opMe;

. pemarhb 3aJayy Ha 10Ka3aTeIbCTBO MAaTEMAaTUIECKUX OTHOLICHNUH 1 HaXOXK/AECHHE T€OMETPHIECKUX
BEJINYMH;

. MPUMEHSTh IPOrPaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHMKALMOHHBIE CUCTEMBI ITPU PEILICHUN
CTEPEOMETPUUECKUX 3a/1a4;

. MPUMEHSTh NIOTy4EHHbIE 3HAHUS Ha NPAKTHUKE: CPABHUBATh, AHAJIM3UPOBAThH U OLIEHUBATD PeasibHbIE

CUTyaluy, IPUMCHATH U3YUCHHBIC ITOHATUSA, TCOPCMBI, CBOICTBA B nmpouecce nNonucKa peiCHus MaTeMaTHYCCKU
C(i)OpMyJ'IHpOBaHHOfI HpO6J'I€MLI, MOACIUPOBATH PCAJIBHBIC CUTyalluX Ha S3bIKC I'COMETPUHU, UCCIICAOBATH
MOCTPOCHHBIC MOJACIIN C UCITIOJIb30BAHUEM I'COMCTPUIYCCKUX IIOHATUN U TCOpPCM, allrapara aJ'IF€6pBI, peuiaTtb
MPAaKTUYCCKUC 3aa4U, CBA3AHHBIC C HAXOKACHUECM I'€COMCTPUICCKUX BEIIUYNH,

o HUMCTH MPEACTABIICHUA 00 OCHOBHBIX dTaIax Pa3BUTHUA TCOMCTPUU KaK COCTaBHOH YaCTH (I)YH)IaMeHTa
Ppa3BUTHUA TEXHOJIOT Wil



TeMaTtnueckoe MmIaHupOBaHUE

10 knacc
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11 kxmacc
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[ToBTOpEHUE,
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cHUCTeMaTU3aIus
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OBLLEE 8 0
KOJIMYECTBO YACOB IO 02
[TIPOTPAMME

VY4eOHbIl Kypc «BepoSITHOCT U CTATUCTUKAY YIITyOIEHHOTO YPOBHSI SBIISIETCS IPOAOIIKEHUEM U Pa3BUTHEM
OJTHOMMEHHOI'0 y4eOHOro Kypca yriayOonEéHHOr0 YPOBHS Ha YPOBHE CPEIHEr0 00IIero oopa3oBanus. Y ueOHBINH Kypc
npeaHasHaveH st GopMUpoBaHUs y 00y4aromuXcsl CTATUCTUYECKON KyJAbTYphl M MIOHUMaHHUS POJIH TEOPUU
BEpOSATHOCTEH KaKk MaTEMAaTHUYECKOI0 HHCTPYMEHTA JIJIsl U3Y4YeHUs CIIydyailHbIX COOBITHI, BEIUUUH U mporeccos. [Ipu
W3y4YeHHHU Kypca 000TallaroTcs PeCTaBIeHUsT 00YYalOIIUXCS O METO/IaX MCCIIEIOBAHNSI M3MEHYHBOTO MUPA,
pa3BUBaeTCsl IOHUMaHKE 3HAYMMOCTH U OOLTHOCTH MaTeMaTHYEeCKUX METOJIOB ITO3HAHUS KAK HEOTHEMIIEMOW YaCTH
COBPEMEHHOTI'0 €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUSI.

Coneprxanue yueOHOr0 Kypca HaIpaBJeHO Ha 3aKpeIuieHHe 3HAaHHUH, TOTYYeHHbIX TP U3y4YEeHUH Kypca Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl, U Ha pa3BUTHE MPEACTABICHHA O CITyYaiiHbIX BEJTMUYUHAX U B3aUMOCBSI3SIX MEKIY
HUMH Ha Ba)KHBIX IPUMeEpax, CIOXKEThI KOTOPBIX MOYEPIHYTHI U3 OKpY Katolero Mupa. B pesysiprare y oOydaronmxcs
JIOJDKHO c(hOPMUPOBATHCS TPEICTABICHUE O Hanboliee yoTpeOUTETbHBIX U OOIINX MaTEMAaTHUECKUX MOJIEIISX,
WCTIOJIb3YEMBIX JUTS ONMCAHHS aHTPOIOMETPHUYECKUX H JIeMOrpadUIeCKiX BETUYWH, TOTPEITHOCTEN B Pa3IHYHbIC
poza U3MEpEHHSX, JUIMTETbHOCTH 0€30TKa3HOH PabOThl TEXHHYECKUX YCTPOIMCTB, XapaKTEPUCTHK MACCOBBIX SBJICHUI
Y TIPOIIECCOB B OOMmIECTBE. Y 4eOHBIN KypcC sBiIsieTcss 6a30i Al OCBOSHHS BEPOSITHOCTHO-CTATUCTHYECKUX METOJIOB,
HEOOXOJIMMBIX CIIEIIMATUCTaM HE TOJIFKO WHKEHEPHBIX CIIEHAILHOCTEH, HO TAKXKE COIIMATIBHBIX U IICHXOJIOTHYECKUX,
MOCKOJTbKY COBpEMEHHbIE OOIIIECTBEHHBIC HAYKH B 3HAUMTEILHON Mepe UCIIONB3YIOT anmapar aHajan3a OONbIIHX
NaHHBIX. L[eHTpanbHylo yacTh y4eOHOTo Kypca 3aHIUMaeT 00CYKJIeHHE 3aKOHa OOIBIINX YHCell — QYHIaMEHTAIBHOIO
3aKOHA MPUPOIBI, IMEIOIIET0 MaTeMaTHYECKyI0 (popMau3aIuio.

B cooTBeTcTBHE € yKazaHHBIMU IETSIMH B CTPYKTYpe yueOHOro Kypca «BeposITHOCTh U CTAaTHCTHKa» Ha yTIIyOJIEHHOM
YpOBHE BBIJIENIEHBI OCHOBHBIE COJIepKaTeNbHbIe INHUHN: «CirydaitHbie cCOOBITHS 1 BeposSTHOCTH» U «Ciry4yaitHbie
BEITMYUHBI U 3aKOH OOJIBIINX YHCEI.

[ToMUMO OCHOBHBIX JTMHUHN B YUEOHBIH KypC BKIFOUECHBI DJIEMEHTHI TCOPUH Ipa)OB U TEOPUU MHOXKECTB,
HEOOXOJIMMBIE JIJIs TIOTHOIEHHOTO OCBOCHUS MaTepraa JJAHHOTO YIeOHOTo Kypca U CMEKXHBIX MATEMAaTHYECKHX
Y4eOHBIX KypCOB.

Conepxanne muauH «CiydaifHpie COOBITHS U BEPOSTHOCTHY CITY)KUT OCHOBOH /7151 ()OPMHUPOBAHIIS MIPEICTABICHUH O
pacrpeneneHiuy BEpOsITHOCTEN MEX Y 3HAUCHHUSIMU CITy4YaHbIX BEJIMYMH. BaXkHyr0 4acTh B 3TOU COAEpKAaTEIbHOU
JUHUY 3aHAMAET U3y9YeHNEe T€OMETPHIECKOT0 1 OMHOMHUAIBHOTO PaCIPEAeTIeHH U 3HAKOMCTBO C X HEIIPEPHIBHBIMHU
aHaJIoraMu — [I0Ka3aTeIbHbIM U HOPMAJIBHBIM PACIIPEAETICHUSMU.

TeMbl, CBSI3aHHBIE C HEMPEPBIBHBIMU CIIY4aliHBIMU BETUYHHAMHU U PACHPEACICHUAMHU, aKIECHTUPYIOT BHUMaHUE
00yJaromuXCcs Ha OMMCAaHNU M U3YYEHUU CITyYalHBIX SIBIICHUH C IOMOIIBIO HEMPEPhIBHBIX (yHKIHA. OCHOBHOE
BHUMAaHHE YAESAETCS MTOKA3aTEIbHOMY U HOPMAJIBHOMY PaCIpeICICHUSIM.

B yuebHOM Kypce nmpemycMaTpuBaeTcs 03HAKOMHUTEIBHOE H3YYEHHE CBA3H MEXKTy CITyYaiiHBIMU BETHMINHAMH H
OITMCaHWE 3TOW CBA3H C TOMOIIBI0 KO3(pPHIFIEeHTa KOPPEISILIAK U €r0 BRIOOPOYHOTO aHAIIOTa. DTH AJIEMEHTHI
CoJIepaHMs Pa3BUBAKOT TeMy «JlmarpamMMbl paccenBaHU», H3YIEHHYIO Ha YPOBHE OCHOBHOI'O 00IIIeTro oOpa3oBaHus,
¥ BO MHOTOM OITMPAIOTCS] Ha CBEACHUS U3 KYPCOB alreOphl M TEOMETPHUH.

Emé ogun 35meMeHT coaepkaHusi, KOTOPBIM OpeaiaraeTcsl Ha O3HAKOMHUTEIBHOM YPOBHE — MOCIEI0BATENBHOCTh
CITy4alHBIX HE3aBUCHMBIX COOBITHH, HACTYMAIONINX B ENUHUITY BpeMeHU. O3HaAKOMIIEHHE C pacIpeeseHIeM
BEPOSATHOCTEH KOJTMYECTBA TAKUX COOBITUI HOCUT Pa3BUBAOIINI XapaKTep U SBISIETCS aKTyalIbHBIM IS Oy IyIInX
aOUTYpUEHTOB, MOCTYMAONINX Ha YI€OHBIE CIIEIUATBHOCTH, CBA3aHHBIE C OOIECTBEHHBIMU HAYKAMH, TICUXOJIOTHEN U
YIOPaBICHUEM.

Ha n3yuenne yaeOHOro Kypca « BeposTHOCTh M CTaTHCTHKA» Ha YTITyOJIEeHHOM ypOBHE OTBoIuTCs 68 yacos: B 10
kimacce — 34 gaca (1 gac B Henmeno), B 11 xmacce — 34 gaca (1 9ac B HeIeITHo).

COJAEPXAHUE OBYYEHUA
10 KJIACC

I'pad, cBs3uEbIi rpad, myTu B rpade: nukisl 1 nenu. CTeneHs (BaJeHTHOCTD) BEpIIMHEL ['padbl Ha MIIOCKOCTH.
JepeBbs.




CaydaliHble 5KCIIEpUMEHTHI (OIBITHI) M CIy4alHble COOBITHS. DlleMeHTapHble COOBITHS (McX0pl). BeposTHOCTH
CIly4aifHOTO COOBITHA. BIM30CTh 4aCcTOTHI M BEPOSITHOCTH COOBITHH. CllydaiiHbIe OMBITHI C PABHOBO3MOKHBIMH
3JIEMEHTapHBIMU COOBITHUSIMH.

Omnepanuu HaJ COOBITHSIMU: TIepeceueHre, 00beANHEHNE, TPOTHBOMOIOKHBIE cOOBITHS. JunarpamMmser Ditnepa.
dopmyna clI0KEeHNs BEPOSITHOCTEMN.

YcnoBHas BEpPOSTHOCTb. Y MHOXKEHHE BEPOSTHOCTEN. JlepeBo CilyqaitHOro skcrnepuMenTa. @opmysia moJHOu
BepositHocTd. Popmyna Baiteca. HezaBucumbie coObITHSI.

bunapnsIit cryyaiiHbIi ONBIT (MCTIBITaHKE), yelleX U Heynada. HezaBucumsle ucnbiTannsa. Cepusi HE3aBUCHUMBIX
WCTIBITaHui 1o epBoro ycrexa. [lepectanoBku u pakropuan. Yucno coueranwnii. Tpeyronpauk [lackans. dopmyna
6unoma HeroToHa.

Cepus He3aBUCUMBIX UcTibITaHul bepHymmn. CiydaiiHbli BHIOOp M3 KOHEYHOH COBOKYITHOCTH.

Crnyyaitnas BenuuuHa. Pactipenenenue BeposiTHocTeld. JluarpamMma pactpenenenusi. Onepanuy Haja cirydaliHbIMU
BenM4YMHaMU. buHapHas ciydalinas BenuunHa. [IpuMepsl pacnipeneneHuii, B TOM YUCIIE FEOMETPUYECKOE U
OMHOMHABHOE.

11 KJIACC

CoBMecTHOE paciipeiesieHue ABYX CIIyIailHBIX BeMnurH. HezaBucHMBbIe CITyqaifHbIe BETUYHUHEI.

Martematrdeckoe OXXHIaHNe CTydailHON BennuuHbI (pactpenenenns). [[ppuMepsl mprMeHeHns] MaTeMaTHIeCKOTO
OXUIaHuA (CTpaxoBaHHe, JoTepes). MaTeMaTndyeckoe oXuiaHne OMHAPHOM CIy4YaiHOi BeTM4rnHbBL. MaTtemaTinaeckoe
OXXKUIaHNEC CYMMBI CHy‘I&fIHBIX BeJIWYNH. MaTeMaTHuecKoe OXHNJaHUEC TCOMETPUYCCKOT0O U OMHOMHAJILHOIO
pacnpeneneHuu.

Jlucniepcrs U CTaHIAPTHOE OTKIIOHSHHE CITydaifHON BEMMUWHEI (pacupenenenus). Jducnepcus OmHapHOH CirydaitHON
BeJIMYMHBI. MaTemMaTnueckoe OXXUIaHUEC IIPOU3BCACHUA U JUCTIEPCUSA CYMMBI HE3aBUCUMBIX CHy‘IaI‘/'IHIJX BCIIMYHUH.
Jucniepcus v cTaHAApPTHOE OTKIIOHEHWE OMHOMHAIIFHOTO paciipeneneHus. Jucnepcus u craHAapTHOE OTKIOHEHHE
FEOMETPUUECKOTO pacIlpeneacHusl.

Hepasencreo UeOrméra. Teopema Yebpmépa. Teopema beprymum. 3akon 6ompmux grcen. BEIOOpOUHBIN METOT
nccrienoBanuii. Beioopounsie xapakTepucTuki. OLieHNBaHNE BEPOSITHOCTH COOBITHS O BEIOOPOYHBIM JaHHBIM.
ITpoBepka mMpOCTEUIINX TUIIOTES C MTOMOIIBIO U3YUEHHBIX pacIpeaesIeHUH.

HenpeproiBHble ciiyyaitHbie BenuuuHbl. [Ipumepbl. @YHKIMS TJIOTHOCTH BEPOSITHOCTH pacipeneienus. PaBHoMepHoOe
pacmpezereHne U ero CBOMCTBa. 3a1auu, MPUBOASIIINE K TIOKa3aTeIbHOMY PaclpeneneHnio. 3a1aun, MPUBOAIIINE K
HOpMaJTBbHOMY pactipeeneHuio. OyHKIUS IUIOTHOCTH BEpPOSTHOCTH MTOKA3aTENbHOTO pacipenesneHus, QyHKINsI
IJIOTHOCTH BEPOSITHOCTH HOPMAJIBHOIO pacnpeneneHus. @yHKIUs MIIOTHOCTH U CBOMCTBAa HOPMaJIBHOTO
pacrpeneneHusl.

[locnemoBaTensHOCTH OMMHOYHBIX HE3aBHCUMBIX COOBITHH. 3a1aun, MPUBOAAIIHE K pacupenenennto [lyaccona.
KoBapmnanus nByx crmyqaitaerx Benmnaud. Koadduiment nuneitHoi koppensiuu. CoBMecTHbIE HAOIIOAEHHUS IBYX
Benn4uuH. Bri6opounstit ko3 durinenT xoppenannn. Pazimane Mex Iy THHEHHON CBA3BIO M MPHYNHHO-CIICACTBEHHOM
cBs3bt0. JInHelHas perpeccusi, METO] HAUMEHBIINX KBaJIpaTOB.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA» (YIJIYBJEHHBIN YPOBEHbB) HA YPOBHE CPEJHET'O OBIIIETO OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaxaaHCcKOro BOCIUTAHMSA:

c(hOpMHUPOBAHHOCTD TPAKIAHCKOM MO3HUIMK 00YJAIOMIErocs Kak aKTHBHOTO W OTBETCTBEHHOT'O YJICHA POCCHICKOTO
00IIecTBa, MPEICTABICHAE O MATEMATHIECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3IMIHBIX CTPYKTYP, ABICHUI,
HPOILIeyp IPaXJaHCKOro 00IecTBa (BBIOOPHI, OIPOCHI U IPYToe), YMEHHE B3aUMOICHCTBOBATH C COIUATbHBIME
HUHCTUTYTaMH B COOTBETCTBUH C X QYHKIMAMHU U HA3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCHHCKOM IPaXJaHCKOM MIEHTHIHOCTH, YBaXKEHHSI K POILIOMY M HACTOSIIIEMY POCCHICKON
MaTeMaTHKH, [ICHHOCTHOE OTHOIIIEHHE K IOCTHXKEHUSIM POCCHHCKIX MaTEeMAaTHKOB H POCCUICKOM MaTeMaTHYECKOM
IIKOJTBI, MCITOJIb30BaHUE STHX JOCTHKEHUI B JIPYyrUX HAYKAX, TEXHOIOTHSX, Chepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITMTAHUS:

OCO3HaHHE yXOBHBIX [IEHHOCTEH POCCHIICKOro Hapoja, ChOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHYESCKOTO
MOBE/ICHHSI, CBSI3aHHOTO C MPAKTHYCCKUM MPUMEHEHUEM JIOCTH)KCHUI HAYKH U JICATEINbHOCTIO YUEHOT0, OCO3HAHUE
JIMYHOTO BKJIA/Ia B TIOCTPOCHHE YCTOHYMBOrO OYAyIIEro;

4) 3¢TeTHYECKOro BOCIIMTAHHUS:



ACTETUYECKOE OTHOIICHKE K MUPY, BKITIOYAs 3CTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH, 00BbEKTOB, 3aj1ay,
pELIEHUI, pacCy)AE€HUI, BOCIPUUMYHUBOCTh K MATEMATUYECKUM aCIIEKTaM PAa3JIMYHBbIX BUAOB UCKYCCTBA;

5) ¢pu3nYecKoro BOCIMTAHMA:

c(hOpMHUPOBAaHHOCTh YMEHHSI IPUMEHSITh MATEMaTHYCCKUE 3HAHUS B MHTEPECax 370pOBOro U Oe30macHoro oopasa
JKU3HU, OTBETCTBEHHOE OTHOIIICHUE K CBOEMY 3JI0POBBIO (3/I0POBOC MUTAHKE, COATAHCUPOBAHHBIN PEXUM 3aHITHH U
OTJIBIXa, peryispHas (Gu3nyeckas akTUBHOCTb), (PU3MUYECKOE COBEPIICHCTBOBAHUE IIPU 3aHATHUSAX CIIOPTHBHO-
03/10POBUTEIBHOMN AESATENBHOCTBIO;

6) TPYyA0BOr0 BOCIIMTAHMS

TOTOBHOCTb K TPYIY, OCO3HAaHUE IEHHOCTH TPYIOIFO0MsI, HHTEPEC K pa3Iu4HbIM chepam mpodhecCHOHAIBHOM
NSSITeIIbHOCTH, CBSI3aHHBIM C MATEMAaTHKOHN M €€ MPUJIOKCHUSIMH, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOP Oy myieit
Mpoh)eCCHM U PEaTM30BBIBATH COOCTBEHHBIC dKU3HEHHBIE IIAHbI, TOTOBHOCTh U CIIOCOOHOCTh K MAaTEMaTHICCKOMY
00pa30BaHHUI0 U CAMOOOPA30BaHHUIO HA MPOTSHKSHUH BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPAaKTUYECKUX 3aJa4 MAaTEMaTUYECKON HalpaBIE€HHOCTH;

7) 3K0JI0rM4eCcKOro BOCIUTAHUS:

c(hOPMHUPOBAaHHOCTH IKOJIOTMYECKON KYJIBTYPhI, IOHUMAaHUE BIIUSHUS COIUAIBHO-3KOHOMUYECKUX MTPOIIECCOB Ha
COCTOSTHHE TIPUPOTHON ¥ COLMAIILHON Cpe/bl, OCO3HAHKE TII00aIbHOT0 XapaKkTepa SKOJIOrHYECKUX MPOoOIIeM,
OpHEHTAIINS HAa TPUMEHEHHE MAaTEMAaTHUSCKUX 3HAHUU TS PEIICHUS 3a/1a4 B 00JIaCTH OKPYXKAIOIIEH CPEIbI,
IJIAHUPOBAHUE MTOCTYIIKOB M OLIEHKHA X BO3MOYKHBIX IMOCIIEACTBUI JIJIsl OKPYKAIOLIEH Cpeabl;

8) HEeHHOCTH HAYYHOTr0 MO3HAHHUS:

c(hOPMHUPOBAaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOM
MPaKTHUKH, TIOHKMaHUE MAaTEMAaTHIECKOM HayKH Kak c(hephbl YEIOBEUECKOHN JeATSIbHOCTH, ITAIIOB €€ Pa3BUTHS U
3HAYMMOCTH JUIsl pa3BUTHS TMBUJIM3ALIMU, OBJIAJIEHUE SI3bIKOM MAaTEMAaTUKA U MaTEMATUUECKON KYJIbTYpPOH Kak
CPEACTBOM MO3HAHUA MHUPA, TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATENIbHOCTD
WHJAUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBepPCAJIbHbIe YUeOHbIe 1eliCTBUA

ba3oBble Tornyeckue gecTBms:

BBIIBJISITh U XapPaKTEPU30BATh CYILIECTBEHHBIE IPU3HAKA MAaTEMATUIECKUX O0bEKTOB, TOHATHH, OTHOLIEHUH MEXAY
HOHATUSAMH, (POPMYITHPOBATH ONMPEACIICHNS TIOHATHH, YCTaHABIMBATH CYIIECTBEHHBII MPU3HAK KiIaccu(uKanmy,
OCHOBaHU JUI 0000IIEHUS U CPAaBHEHM S, KPUTEPUH NIPOBOJUMOr0 aHAIIN3A;

BOCIIPMHUMATh, (JOPMYIHPOBATEH U IPEOOPA30BHIBATH CY)KICHUA: YTBEPAUTENbHbIE U OTPULIATE/IbHbIE, EANHUYHBIC,
YJacTHBIE U 00ILHE, YCIOBHBIE;

BBIBJISITH MATEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEUHS B (haKTax, JAHHBIX, HAOIIOACHUSIX U
YTIBEP)KICHUSX, IPeAIaraTb KPUTEPUH VIS BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHI;

JiefaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, AIEAYKTUBHBIX M MHIYKTUBHBIX YMO3aKIIOUCHUII,
YMO3aKIIOUEHUH 110 AaHAJIOTUH;

MPOBOANUTH CAMOCTOSATENBFHO JOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUN (IIPSMBIE U OT IIPOTHUBHOTO),
BBICTPaNBaTh APTyMEHTALNIO, IPUBOJUTH IPUMEPHI U KOHTPIPHUMEpPDI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U
BBIBOJIBI;

BBIOMpATH CII0cO0 pemieHns yaeOHOH 3a1a9n (CpaBHUBATh HECKOIIBKO BAPHAHTOB PEIICHUs, BHIOMpaTh HanOoiee
MOOXOIAIIUI ¢ y4ETOM CaMOCTOSITENBHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBareibckue AeiicTBUsL:

HCIIO0JIB30BAaTh BONIPOCHI KaK MCCIEA0BATENbCKUN HHCTPYMEHT MO3HAHUS, (POPMYyIMPOBATH BOIPOCHL, (PUKCHUPYIOLINE
MPOTHUBOpEUNE, MPoOIeEMy, YCTaHABIMBATH HICKOMOE U JaHHOE, (HOPMHUPOBATH TUIIOTE3Y, apTyMEHTHPOBATH CBOIO
MO3ULINIO, MHEHHE;

MPOBOANUTE CAMOCTOSATENBHO CINIAHMPOBAHHBIN SKCIEPHUMEHT, NCCIIEJOBAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTHYECKOro 0OBbEeKTa, SIBJICHUS, IPOLIeCCa, BBISABICHUIO 3aBUCHMOCTEH MEXAY O0BEKTaMH, SIBICHUSIMU,
MPOLIECCaMU;

CaMOCTOATENIBHO (HhOPMYIMpPOBaTH 0000IIEHHS U BBIBOJBI MO Pe3yIbTaTaM MPOBEIEHHOTO HAOIIOACHHS,
HCCIIeI0BaHNUs, OLICHUBATH JOCTOBEPHOCTD MOITYYEHHBIX PE3YJIBTATOB, BHIBOAOB U 0000IIECHU];

MPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOLIECCA, & TAKKE BBIIBUTATH MPEANONIOKEHHS O €ro Pa3BUTHU B HOBBIX
YCIIOBHSIX.

Pabora ¢ nngopmanueii:

BBIIBJISATH Ae)UIUTH MHGOPMALIUK, JaHHBIX, HEOOXOAMMBIX JUIsl OTBETa Ha BONPOC U VIS PELICHHS 3a1auy;



BBIOMpPATh MH(POPMALIUIO U3 HCTOYHUKOB Pa3IUYHbIX TUIIOB, aHATM3UPOBATh, CHCTEMaTU3UPOBATD U
HWHTEPIPETUPOBATH HHPOPMAIHIO PA3IMNUHBIX BUAOB U (POPM MTPEACTABICHMS;

CTPYKTYPHPOBATh UH(POPMAIINIO, IPEICTABIATH €€ B PasIHUHBIX (hOpMax, WILTIOCTPHUPOBATE rPaUUECKH;
OLIEHUBATH HAAEKHOCTh HHPOPMALMH MO0 CAMOCTOSITEIHHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE AeiiCTBHSA

Oo0menue:

BOCIIPHHUMATD U (QOPMYIHUPOBATH CYXKACHHS B COOTBETCTBHHU C YCIOBUSMH U LIEISIMU OOIIEHUS, SICHO, TOYHO,
FpaMOTHO Bblpa)KaTb CBOIKO TO‘-IKy 3pCHI/I$I B YCTHI)IX 1 IMMCBbMCHHBIX TCKCTAaX, JaBAaTh ITIOSICHCHUS 110 XO)Iy peH_[eHI/Iﬂ
3a/1a4d, KOMMEHTUPOBATh ITOJIy4EHHBIN Pe3ysbTart;

B X0JI¢ 00CYXX/IEHH 3aaBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOi TeMbI, TPOOJIEMbI, PEIIacMO 3a1auu,
BbICKA3bIBaTh UJCH, HAIICJICHHBIC HA ITOUCK pCIHeHI/ISI, COITIOCTABJISITH CBOU Cy)KILCHI/ISI C Cy)KILCHI/IHMI/I I[p}/TI/IX
YYaCTHUKOB JIMajiora, 00Hapy>KMBaTh pa3Inunue U CXOJCTBO MO3UIIUN, B KOPPEKTHOU (hopMe hopMyIupoBaTh
pa3HorIacus, CBOU BO3PAKCHHSI;

Hpe}lCTaBJ’IHTb peSynLTaTBI peHIeHI/IH 3aJa4u, BKCHepI/IMeHTa, HUCCIICA0OBaHMUs, HpoeKTa, CaAMOCTOATCIBHO BBI6I/IpaTB
(hopMaT BBICTYILICHUS C YYETOM 3a/1a4 MPE3CHTAIIMUA U OCOOCHHOCTEH ayIuTOPHUH.

PerynisiTuBHbBIE YHUBepPCAJIbHBIE YUeOHbIE 1€l CTBUS

Camoopranusanusi:

COCTABIISITh TUIaH, aJITOPUTM PEIICHHS 3a]]aul, BEIOMPATh CIIOCO0 PeleHus ¢ y4ETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apTryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHNH ¢ y4€TOM HOBOM
WHQPOPMAITUH.

CaMOKOHTPOJIb, YMOLUHOHAJILHBII HHTEJJIEKT:

BJIaJ€Th HAaBbIKAMN MMO3HABATEIIHLHON pe(i)HeKCI/H/I KaK OCO3HaHMs COBEPIIAEMBIX HeﬁCTBHﬁ 1 MBICIIMTCIIBHBIX
MIPOIIECCOB, UX PE3YNBTATOB, BIAAETH CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIecca U Pe3ysibTaTa pelieHus
MaTeMaTHUECKOM 3aJ1auM;

MpEeaBUAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPH PEIICHNH 3379, BHOCUTH KOPPEKTHUBHI B IEATEIHHOCTH Ha
OCHOBE HOBBIX OOCTOSITENTLCTB, NaHHBIX, HAWJEHHBIX OIMIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YNbTATa LIENH U YCIOBUAM, OOBSICHITD IPUYUHBI JOCTHKEHHS HITH HEIOCTIKEHUS
pE3yIBTATOB ACATENBHOCTH, HAXOAUTD OLINOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHJHON W MHIMBHIyaTbHOM pabOoThl IPU pellieHnN YIeOHbIX 3a/1a4,
MIPUHUMATH IIeJThb COBMECTHOH JEATENEHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHON PaOOThI, PACIIPENEIATH BHIBI
paboT, moroBapuBaThCs, 00CYXAATh MPOIECC U PE3YIbTAT PaboThI, 0000IIaTh MHEHHUS HECKOIBKHX JIFOIEH;
Y4acTBOBaTh B IPYMIOBBIX (hopmax paboTs! (0OCykaeHMs, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBD) 1 HHEIE),
BBITIONHSATH CBOIO 9aCTh pabOTHI M KOOPAWHUPOBATH CBOH JISHCTBHSI C APYTUMH YIEHAMH KOMaH[IbI, OLIEHUBATh
KadecTBO CBOETO BKJIaJa B OOIIHIA MPOAYKT IO KPUTEPHUSAM, CPOPMYIMPOBAHHBIM YYaCTHHKAMH B3aUMOICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATDBI

K xon1y 10 kiacca o0ydarommiicss HayqIuTCs:

CBOOOTHO OIEPUPOBATH MOHATHAMIU: Tpad, TTockwii rpad, cBA3HLINA rpad, MyTh B rpade, Ielb, KT, JepeBO, CTEIEHb
BEPLINHBI, JIEPEBO CITYYaHOTO IKCIIEPUMEHTA;

CBOOOHO OIEPUPOBATH MOHSATHAMHU: CITyJailHBIN KCIIEPUMEHT (OMBIT), CIyJYaifHOe COOBITHE, DIIEMEHTApHOE
ciydaifHoe COOBITHE (3JIEMEHTAPHBIN UCXOM) CITy4aiHOTO OIBITa, HAXOAUTh BEPOSITHOCTH COOBITHIA B OIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSAMU;

HaXOIUTb U GOPMYIUPOBATH COOBITHUS: IIEpecedueHre, 0O0bEeANHEHNE JaHHBIX COOBITHH, COOBITHE, TPOTHBOIOJIOKHOE
JTAHHOMY, UCIIOJIb30BaTh AUarpaMMbl Diiiepa, KOOPAWHATHYIO MPSIMYIO JUIS PELIEHHs 3a/1a4, 0JIb30BaThCs PopMyInoit
CIIOXKEHHUSI BEPOATHOCTEHN JAJIsl BEPOSITHOCTEH IBYX M TPEX CIIydalHBIX COOBITHH;

OIIEpUPOBATH MOHATHIMHU: YCIIOBHASA BEPOATHOCTh, YMHOKEHHE BEPOSITHOCTEH, HE3aBUCUMBIE COOBITHS, IEPEBO
CIly4aillHOTO HKCIIEPUMEHTA, HAXOAUTH BEPOSITHOCTU COOBITHI C ITOMOLIBIO ITPaBHUJIa YMHOXKEHHUS, AEPEBA CIy4aiiHOrO
OIIBITA, CIIONB30BaTh (HOPMYITy ITOJHOHM BepOsSTHOCTH, popMyiy balieca npu pemennn 3aaad, onpeaeisiTh
HE3aBUCHMOCTh COOBITHH 110 (hopMyIie U 10 OpraHU3alH CIIy4YalHOTO HKCIIEPUMEHTA;

MPUMEHSTh U3ydeHHbIE KOMOUHATOPHBIC (POPMYJIIBI AJIS IEPEUHUCIICHUS 3JIEMEHTOB MHOXKECTB, 3JIeMEHTaPHBIX
COOBITHH CITy4aHOTO OIBbITa, PELIeHHS 3a1ad [0 TEOPHHU BEPOSITHOCTEH;



CB06OILHO OIICPUPOBATH MMOHATUSAMU 6HHapHI:II>i CHy‘IaﬁHLIfI OIIBIT (I/ICHI)ITaHI/IC), yCrex U Heyjaada, HE3aBUCUMBIC
HCIIbITaHUA, CCPUA HCHBITaHPIﬁ, HaXOOUTb BEPOATHOCTH COOBITHIA: B cepun HUCIBITAaHUN [0 IICpBOro ycricxa, B CCprun
HUCIIBITAaHHUI BepHy'J'IJ'II/I, B OIIBITC, CBA3aHHOM CO CHy‘IaﬁHLIM BI>I60pOM U3 KOHCYHOM COBOKYIIHOCTH,

CB06OILHO OIICPUPOBATH MMOHATUSAMU cnyqaﬁﬂaﬂ BCIIMYMHA, paCpCaACICHUC BCpOHTHOCTCﬁ, AuarpamMmma
pacnpencicHus, 6I/IHapHaH cnyqaﬁHaﬂ BCIIMYNHA, TCOMETPUICCKOC, OHMHOMUAIIEHOE pacapeacicHuce.

K konity 11 kmacca o0y4aronuiics HayduTCs:

OIEPUPOBATH MOHITHSIMHU: COBMECTHOE PACIIPENEICHUE ABYX CIIYYaiHBIX BEIMYUH, UCIIOIb30BATh TA0IHUILY
COBMECTHOT'O PaCIpe/IeIICHHS ABYX CIIYUalHBIX BEIMYMH IS BBIIEIICHUS PACIIPEICICHUS KaX 0N BEITHMYHUHEI,
OTIpEICNIEHUS HE3aBUCUMOCTH CITyYalHBIX BETUINH;

CBOOOJTHO OMEPUPOBATH MOHATHEM MATEMAaTUYCCKOTO OKUIAHMSI CITyJIaiiHON BEIMYMHBI (paclpeeieHus), IPUMEHATh
CBOWCTBa MATEMAaTUYECKOTO OXKHJIAHUS IIPU PEIICHUH 3a]1a4, BEIYUCIIATH MATEMATHIECKOE OXKUJaHUE OMHOMHUAIIBEHOTO
Y TEOMETPHUUYECKOr0 pacrpeeseHHii;

CBOOOJTHO OMEPUPOBATH MOHATUAMHU: TUCIICPCHS], CTAaHJIAPTHOE OTKJIIOHCHUE CITydaliHOW BEITUYMHBI, IPUMEHSTh
CBOICTBA JAUCTIIEPCUU CITYIailHOW BETUYHHBI (pacTpenesieHus) MpU PEIeHUH 3a/1a4, BEIYUCIISITh TUCIICPCHIO U
CTaHJaPTHOE OTKIIOHEHNE TeOMETPHUECKOr0 1 OMHOMHAIBHOTO PacIpe/IeeHH;

BBIYHCIISTH BHIOOPOUHBIC XapaKTEPUCTUKHU 110 JAHHOH BHIOOPKE M OLICHUBATh XapaKTCPUCTUKU T'eHEpaIbHON
COBOKYITHOCTH JIJAHHBIX 110 BHIOOPOYHBIM XapakTepucTukaM. OleHMBaTh BEPOSATHOCTH COOBITHI U TPOBEPSATH
MIPOCTEHTITNE CTATHCTHYECKUE THUTIOTE3bI, TIOIB3YSICh U3YICHHBIMH PaCIPEICIICHUSIMH.

TemaTnyeckoe MIaHUPOBaHUE

10 xyacc
Ne | HaumeHoBaHMe pa3aesioB M TeM KosmnuecTBo yacoB DJIeKTPOHHBbIE
n/n | MporpaMmal Bcero | Koutpoabnbie | IIpaktnyeckue | (HugpoBbie)
padoThI padoThI o0pa3oBaTejbHbIE
pecypcsl
1 DJIeMEHTBI TEOPHH rpadoB 3
2 Crny4aitHble OIBITHI, CITyYaliHbIC 3
COOBITHS U BEPOSITHOCTU COOBITHH
3 Ormepaniy HaJT MHOXKECTBAMH H 5
coOprTusiMu. ClokeHue 1
YMHOXEHHUE BEPOATHOCTEM.
YcioBHast BEpOATHOCTD.
HezaBucumele coObITHS
4 OeMeHTHI KOMOWHATOPHKH 4 1
5 Cepun mocie10BaTeIbHBIX 5
ucnbiTanuil. Mcnbitanus beprymu.
Cry4aitHblit BBIOOp M3 KOHEIHOM
COBOKYITHOCTH
6 CryyaitHble BETUYHHBI 1 14 1
pacnpeneneHus
OBLIEE KOJIMYECTBO YACOB I1O 34 2 0
I[TPO'PAMME
11 kmace
Ne | HaumenoBanue pasgesnoB u tem | KosnyecTtBo yacoB JJ1eKTPOHHbIE
/0 | NporpaMmmbl Bcero | KonTposbHblie MpakTuueckne | (HudpoBkIe)
padoThI paboThI o0pa3oBaTe/ibHbIE
pecypcsl
1 3akoH OONBIIUX YUCET 5
2 DeMEeHTBl MaTeEMaTUYECKOU 6
CTaTHCTUKHA
3 HenpepeiBHbIE City4aifHbIe 4
BEJIMYMHBI (pacrpeeseHus),
MOKa3aTelIbHOE U HOPMaJbHOE
pacnpeneneHus
4 Pacnpenenenue Ilyaccona 2
5 CBs13p MEXIY Cly4allHBIMU 6




BCIIMYMHaAMHU

6

O000111eHrE U CUCTEMATU3ALIAA
3HAaHUU

11

OBLIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




