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AHHOTaIUA K padoueil mporpamme.

PabGouas mporpamma ydeOHOro mpeamera «MaremaTtukay 00s3aTeIbHOM MPEAMETHOH 00J71acTH
«Marematnka u uH(pOpMaTukay, sBissAch coctaBHOM 4acThio OOII COO MAOVY «Jlumeir Ne 176»,
COCTaBJIeHA B COOTBETCTBUH C MMyHKTOM 18.2.2 ®I'OC OOO0, Ilonoxxenuem o padoueii nporpamme MAOY
«Jlumeii Ne 176». OOIT COO MAQY «Jlumeii Ne 176y paszpaborana B coorBerctBuu ¢ ®I'OC COO u ¢
yaeroMm @OOIT COO (www.fgosreestr.ru) (Ha ocHoBaHu# TyHKTOB 7 U 10 ctaThu 12 @enepanbHOro 3aKoHa
ot 29.12.2012 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy).

PaGouass mporpamma sBiseTCS HOPMAaTHBHBIM JIOKYMEHTOM, OINPENENSAIOUIMM COJEpXKaHue
U3y4eHUs Y4eOHOro TmpenMera, IUIAHUPYEMBIX (JUYHOCTHBIX, METANpPEAMETHBIX M IPEIMETHBIX)
pe3y/IbTaToB, OCHOBHBIC BH/bI YUEOHOW IEATEIBHOCTH, KOTOpBIE ONpesesieHbl HA YPOBEHb OOy4YeHUs, U
KOJINYECTBO 4aCOB.

PaGouas mporpamMma mo MaTeMaTHKe YriIyOJIEHHOTO YpPOBHSI M3YYEHHs IpEIMeTa COCTaBIeHA
rpymnnoi yuureneit marematuku: Mopo3 T.H., ITonocyxunoit O.O. Ha 2 roga ypoBHS CpeAHEro oO0ILero
obpazoBanus (¢ 10 mo 11 kmacc), oOcykaeHa U pUHATA Ha 3aceJaHuH MeToamdeckoi kadeapst MAOY
«Jlumeir No 176», corilacoBaHa ¢ 3aMECTHTEIEM IUPEKTOpa Mo y4eOHO-BocTHTaTEeNIbHOM padore MAOY
«JIuneit Ne 176». Pabouast mporpamma 1o yaeOHOMY mpeamery «MareMaTukay BKIFOYaeT MOSCHUTEIBHYIO
3alUCKY, CoJepKaHUue OOy4YeHHs, IUIAHUPYEMbIE Pe3ylIbTaThl OCBOSHHS NPOrPAaMMbI IO MaTEMaTHKe,
TEMaTUYECKOE IJITAaHUPOBAHUE.

[losicHuTenpHast 3amuMcka oOTpaxkaeT oOLMe LelMd W 3aJayd  M3y4YeHUs MaTeMaTHKH,
XapaKTePUCTUKY MCUXOJIOTHUECKUX MPEANOChUIOK K €€ U3yYEHHMI0 OO0YYaIOIIMMUCS, MECTO B CTPYKType
y4eOHOTr0 IUIaHa, a TAK)Ke MOAXObl K 0TOOPY COAEP)KaHUs, K ONPEENICHUIO IUIaHUPYEMBIX PE3yJIbTaToB
U K CTPYKTYpe TE€MaTU4YEeCKOIo IJIaHWPOBAHUS.

Conepxanne 00ydeHHUS DPACKPBIBAET COJEpIKATENbHbIE JMHHUM, KOTOPbIE MpeIaraloTcs JUis
0053aTeIbHOT0 M3YYEHHUs] B KaXKJOM KJlacce€ Ha YPOBHE CpeaHero oOmiero o0pa3oBaHUS.

[Tnanupyemble pe3yabTaThl OCBOCHUS HPOrpaMMbl MO MaTeMaTHUKE BKIIOYAIOT JIMYHOCTHBIE,
MeTalpeMeTHbIe Pe3yJbTaThl 32 BeCh NEepHOA O0Oy4YEeHHUs Ha ypOBHE CpelHero ooOuiero oopa3zoBaHus, a
TaK)Ke MPEAMETHbIE JTOCTHUKEHUs 00ydaroerocs 3a KaXKIbli roj 00yueHus..

IMNOACHUTEJIBHAS 3AITMCKA

[IporpamMa nmo MareMaTHKe yrJIyOJIEHHOTO YpPOBHS JJIsl OOYdYaroIIMXCs HAa YpPOBHE CPEIHETO
obmiero oOpa3oBaHus paspaborana Ha ocHoBe PI'OC COO c yu€ToM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMIA, TMpPEIbABIAEMbIX K MaTeMaTHYeCKOMY OOpa30BaHHUIO, W TPAAMLIUNA POCCUHCKOrO
oOpazoBanus. Peanmuzanus mnporpamMmbl MO MaTeMaTWKe OOECHEUMBACT OBJIAJCHUE KIIHOYEBBIMU
KOMIIETEHIIMSIMHA,  COCTABJIIOIIMMU OCHOBY JUI CAaMOpPa3BUTHsS M HEMPEPHIBHOIO 0Opa30oBaHMUA,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO M TI03HABATEIBHOTO PAa3BUTHS JIMYHOCTH OOYYarOIIUXCS.

B mporpamme mo wmaremartuke yuTeHbl HAeM M nonoxkeHus «KoHuenmuu pazBUTHA
MateMaTuyeckoro obOpasoBaHusi B Poccuiickoit ®enepauun». B cooTBeTcTBUM C Ha3zBaHHEM
KOHLIENIIMM MaTeMaTh4yeckoe oOpa3oBaHME [OJDKHO, B YAaCcTHOCTH, pelaTh 3aaady oOecredeHus
HEOOXOMMOTO CTpaHe uyKcia 00y4arolIMXCsl, MaTeMAaTH4eCcKasi IMOJrOTOBKAa KOTOPBIX JOCTaTOYHA ISt
NPOJOJDKEHU OOpa30BaHMs MO pa3jIMYHbIM HAMpaBJICHUSAM, BKIIOYas IPENojJaBaHUE MaTeMAaTUKH,
MaTeMaTU4YecKhe UcclieloBaHus, paboTy B chepe MHPOPMAIMOHHBIX TEXHOJOTHHN M APYIHX, a TaKKe
o0ecreueHust Ui KaXI0ro 00yJaromerocsi BO3MOKHOCTH JOCTH)KEHUSI MaTeMaTHUeCKOM MOJrOTOBKH B
COOTBETCTBUH C HEOOXOJUMBIM €My ypoBHEM. VIMEHHO Ha pelleHHe 3THX 3a]a4 HallelieHa IporpaMma 1o
MaTeMaTHKe YriIyOJIEHHOTO YPOBHSL.



B snoxy nudposoit Tpancopmarmu Bcex chep uyenoBeuecKor ACSITETLHOCTH HEBO3MOXKHO
CTaTh OOpPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 Xopolleil MaTeMaTH4ecKOW MOATOTOBKH. JTO
00yCJIOBJICHO T€M, YTO B HAllM JHU PACTET YHCIIO CHELUAIbHOCTEH, CBA3AHHBIX C HEMOCPEICTBEHHBIM
NpUMEHEHHEM MaTeMaTHKH: U B chepe SIKOHOMHUKH, U B OM3HECE, U B TEXHOJIOTUYECKUX 00JIacTIX, U JaKe
B T'yMaHHUTapHBIX cepax. Takum oOpa3zoM, Kpyr 0OydaroUIUXCs, Il KOTOPbIX MaTeMaTHKa CTAHOBHTCS
3HaYUMBIM TIpeaMeToM, (pyHIamMeHTOM 0o0pa3oBaHMs, CYLIECTBEHHO paciuupsercs. B Hero BXoasT He
TOJILKO OOy4YaroIuecs, IUIAHUPYIONINE 3aHUMAThCs TBOPUECKOM W HCCIENOBATENLCKOM paboToil B
oOnacTu MareMaTuku, WHGOPMATHKH, (U3MKHU, SKOHOMUKHA U B JIPYTUX 00JAcTAX, HO U Te, KOMY
MaTeMaTHKa HYKHA JIJIsl UCIIOJIb30BaHUs B IPOQEeCcCusiX, He CBSI3aHHBIX HEMOCPEICTBEHHO C HEM.

[IpuknagHas 3HAYUMOCTH MaTEMAaTUKH OOYCIIOBIEHA TeM, YTO €€ MpeIMEeTOM  SBISIOTCS
dbyHIaMeHTalbHbIE CTPYKTYPbl HAIIEro MHpa: MPOCTPAHCTBEHHbIE (OPMBI M  KOJIMYECTBEHHbBIE
OTHOIICHHUS, (PYHKIMOHAIbHBIE 3aBUCUMOCTH M KaTETOPUM HEONPEAEIEHHOCTH, OT IPOCTEHIINX,
YCBaMBAEeMbIX B HEMOCPEICTBEHHOM OIBITE, 0 AOCTaTOYHO CIOXHBIX, HEOOXOMUMBIX Ui Pa3sBUTHUS
HAYYHBIX U TEXHOJIOTHYECKUX HeH. be3 KOHKPETHhIX MaTeMaTHUECKUX 3HAHWN 3aTPyJHEHO MOHUMaHHe
NPUHIMIIOB YCTPOIMCTBA M HCIIOIB30BAHUS COBPEMEHHOW TEXHUKH, BOCHPHUSATHE W HWHTEPIPETALUs
pa3sHOOOpa3HOM  COIMANbHOW, SKOHOMHMYECKOW, MoIuTHYeckod wuH(opmanuu, ManodddexruBHa
MOBCEHEBHAs MPAaKTUYECKas NEATENIbHOCTh. Bo MHorux cdepax mnpodeccrnoHaIbHON NesSTENbHOCTH
TpeOyIOTCSI YMEHUS BBITIOJMHATH PAcUYEThl, COCTABIISATh AJITOPUTMbI, MPUMEHSITH (POPMYJbI, MPOBOIAHUTH
TeOMETPUYECKUE M3MEPEHUs] M TMOCTPOEHHs, YUTaTh, 00pabaThIBaTh, MHTEPIPETHUPOBATH U MPEACTABIIATh
UHPOPMALIMIO B BHJE TAOJUII, IUarpaMM U rpauKoB, MOHUMATh BEPOSITHOCTHBIA XapakTep CIydaiHbIX
COOBITHIA.

OnHOBpEeMEHHO C pacmupeHueM chep MPUMEHEHHs MaTeMaTHKH B COBPEMEHHOM OOIIEeCTBE
BcE OoJiee Ba)KHBIM CTAHOBHUTCS MATEMaTUYECKUN CTHJIb MBIIUICHUS, TPOSIBISIOMNIACS B ONpPeAeIEHHBIX
YMCTBEHHBIX HaBbIKaxX. B mporecce n3ydeHHs MaTeMaTHKH B apCeHANl MPHUEMOB U METOJIOB MBIIIICHUS
YeJI0OBEKa €CTECTBEHHBIM 00pa30oM BKIIIOYAIOTCS MHIAYKIMS U JeTyKLus, 0000IIeHne U KOHKpEeTU3alus,
aHaJIM3 W CHUHTE3, KiIaccu(uKaluss M cucTemMarusanus, alcrparupoBaHue M aHajmorua. OOBEKTHI
MaTeMaTUYECKUX YMO3AKIIOUEHHH, MpaBuiia UX KOHCTPYHPOBAHHS PACKPHIBAIOT MEXaHU3M JIOTHUECKUX
HOCTPOEHHH, CHOCOOCTBYIOT BBIpAaOOTKE YyMeHHs (OpMyIUpOBaTh, OOOCHOBBIBaTH M JIOKa3bIBaTh
CYXXIIEHHsI, TeM caMbiM (DOPMHPYIOT JIOTMYECKUI CTHIb MBIIUICHHS. Bemymas poib NPHHAIISKUT
MaTeMaTHKe B (POPMHUPOBAHUH aNTOPUTMHUYECKOH KOMIIOHEHTHI MBIIUICHHS W BOCHHUTAHHHM YMEHHH
JICICTBOBATh IO 33JIAHHBIM aJTOPUTMAaM, COBEPIICHCTBOBATH M3BECTHHIE M KOHCTPYHPOBATh HOBHIE. B
IPOIIECCe PEIIeHHs 331a4 — OCHOBBI JJIsl OpTaHU3aIMK y4eOHOH NeSTeTbHOCTH Ha YPOKaX MaTeMaTHKH —
pa3BUBAIOTCS TBOpYECKAs M MPUKJIAIHAS CTOPOHBI MBIIIICHUS.

OOyueHne MaremaTuke JaéT BO3MOXKHOCTh pa3BUBaTh y OOYYalOUIMXCS  TOUHYIO,
palMOHANBEHYI0O W WH(QOPMATHBHYIO pedb, YMEHHE OTOMpaTh HamOojee IOAXOMISIINE S3BIKOBBIC,
CHUMBOJIMYECKHE, Tpadudeckue CpeicTBa sl BRIPAKEHUs CY)KICHUH M HATJISIHOTO X TPEICTABICHUS.

Heo0xoauMbIM KOMITOHEHTOM OOIIEl KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUH SIBIISIETCS 0OIIIce
3HaKOMCTBO C METOJaMHU TIO3HAHMS JCHCTBUTENBHOCTH, MNPEACTaBICHHWE O TMpeIMeTe U MEeToJle
MaTeMaTHKH, €ro OTIMYHUSAX OT METOJOB €CTECTBEHHBIX M T'YMAaHUTAPHBIX HayK, 00 OCOOEHHOCTAX
OPUMEHEHUS] MAaTeMaTHUKU JUIi  pelleHHs Hay4yHbIX M MPUKIAJHBIX 337ad. TakuMm oOpazom,
MaTeMaTH4IeCKOe 00pa30BaHNEe BHOCUT CBOH BKJIAJ B (POPMUPOBAHHUE OOIIECH KYIbTYPHI YEJIOBEKA.

W3yyeHne MaTeMaTHKH CIOCOOCTBYET ICTETHYECKOMY BOCIHTAHHUIO YENIOBEKa, MOHUMAHHUIO
KpacoThl U M3SIIECTBA MATEMAaTUYECKUX PACCYKICHUH, BOCHPUATHIO T€OMETPUUECKUX (POPM, YCBOCHUIO
U/ CUMMETPHH.

[TpuopurernbiMu neiasiMu oOydenus marematuke B 10-11 kmaccax Ha yrimyOnéHHOM —YpOBHE
IPOJIOJDKAIOT OCTABAThCA:

(dbopMUpoBaHHE LEHTPATIbHBIX MAaTEMaTHUYECKUX MOHATUHN (YMCIIO, BEIUYMHA, TE€OMETpUYecKast
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durypa, TIEpeMEHHas, BEPOSITHOCTh, (YHKIMSA, TPOM3BOAHAS, HWHTETpall), OOCCIICUNBAIOIINX
MIPEEMCTBEHHOCTb U MEPCHEKTUBHOCTh MAaTEMAaTHUECKOT0 00pa30oBaHUs 00yUYaIOIUXCS;

MOJIBEZICHUE OOYYaloIMXCsd Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAaHUIO B3aUMOCBSI3U
MaTeMaTHKH M OKPYXKAIOLIer0o MHUpa, IOHUMAHUI0 MAaTEeMAaTUKM KaK 4YacTH OOmmed KyJIbTypbl
YeJI0BEYECTBA;

pa3BUTHE HMHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEW OOy4arommxcs, MO3HaBaTeNbHOU
AKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBILIUIEHUS, HHTEpEca K H3YYEHUIO
MaTeMAaTHKH;

¢dbopmupoBanre (QYHKIMOHAIBFHOW MaTeMaTHYeCKOW TIPaMOTHOCTH: YMEHHsI paclo3HaBaTh
MaTEeMAaTUYECKUE AaCIeKThl B PEATbHBIX J>KU3HEHHBIX CHTYAlUSX U MPU U3YYCHUH JPYTHX YUEOHBIX
IPEAMETOB, TPOSIBICHHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, POPMYIHPOBATh X HA SA3bIKE MATEMATHKH
U CO3/1aBaThb MaTEeMaTHYECKUME MOJIENIM, IPUMEHSATb OCBOCHHBIM MaTeMaTMYECKUH ammapar s
pellieHUs] MPAKTHUKO-OPUEHTUPOBAHHBIX 3a/lad, HWHTEPHPETHPOBaTh M  OICHHUBATh  IOJYYCHHBIE
pe3yabTaThl.

OCHOBHBIMU JIMHUSIMU cojep:kaHusi mareMaTuku B 10-11 kimaccax yriyOn€HHOTO ypoOBHSA
ABISIOTCS: «Yucna W BBIYUCIEHUS», «Ajredpa» («Anredpanveckue BBIPKECHUS», «YPAaBHEHHUS U
HEpaBeHCTBaY»), «Havana MareMaTH4eCKOro aHalnzay,

«eomerpus» («I'eomerpuueckne (GUTYpl M MX CBOWCTBa», «/I3MepeHHe TeOMETPHYECKHX
BEIMUYUHY), «BepodarHocTh M cratucTUKa». JlaHHBIE JIMHUM Pa3BUBAIOTCA MapajUIeIbHO, Kaxaas B
COOTBETCTBHH C COOCTBEHHOH JIOTHKOHM, OJIHAKO HE HE3aBHCHUMO OJIHA OT JAPYroM, a B TECHOM KOHTAaKTe U
B3aumMopericTBuu. Kpome 3toro, ux oObBENMHSET JIOTMYECKas COCTABIIAIOLIAs, TPAJULMOHHO NPHUCYIIAs
MaTeMaTWKe M MPOHM3BIBAIONIAs BCE MaTeMaTHYECKWE KypCchbl M COJep:KaTelbHble JTUHHH.
ChopmynupoBanHoe Bo ®I'OC COO TpeboBaHue «yMeHHE ONEPUPOBATh MOHATUSAMH: OMNpEIeNCHHE,
aKkcHoMa, Teopema, CJIEACTBUE, CBOMCTBO, MPU3HAK, J10KAa3aTelbCTBO, PABHOCHUJIbHBIE (OPMYIUPOBKHY,
yMeHue (QopMylnupoBaTh OOpaTHOE U TPOTHBOMOJIOKHOE YTBEP)KICHHE, MPUBOJIUTH MPUMEPHl U
KOHTPIPUMEPHI, HCIOJIb30BaTh METOJ MaTeMaTU4YeCKOW HWHAYKUIUHU, MPOBOAUTH JOKa3aTelbHbIE
paccyXJaeHusl IpU PElIeHUH 337ay, OLIEHHWBATh JIOTMYECKYIO NMPAaBUIBHOCTh PACCYXIECHUN» OTHOCUTCS
KO BCeM Y4eOHbIM Kypcam, a (OpMHUpPOBAHHE JIOTHUECKUX YMEHHMH pacmpeiensercs Mo BCeM IojaaM
o0ydeHHs Ha YpOBHE CpeIHEro oOIiero oOpa3oBaHMUS.

B cootBerctBun ¢ ®I'OC COO mareMaTHKa SIBISIETCS 00S3aTENBbHBIM MPEIMETOM Ha JaHHOM
ypoBHe oOpa3oBanus. Hacrosmeil mporpaMmoil mo MaTeMmaTHKe MpeaycMaTpUBaeTcs H3ydeHHe
yuebHOoro mnpeamera «MaTematuka» B pamMKax TpEX YueOHBIX KypcoB: «Anrebpa u Hadana
MaTeMaTUYeCKOTo aHalu3ay, «I'eomeTpus», «BeposSTHOCTh U cTaTUCTHKa». DOpMHUpPOBAHUE JTOTUYECKHX
YMEHUHN OCYIIECTBISIETCS Ha MPOTSKEHUH BCEX JIET 00yUEHUs Ha YPOBHE CPEIHEro 00I1Iero o0pa3oBaHus,
a AJIEMEHTHI JIOTUKU BKIIIOYAIOTCA B COJEPXKAHHME BCEX HA3BAHHBIX BbIIIE yUEOHBIX KYPCOB.

OO111ee KOTUYECTBO YacOB, HAMPABJICHHBIX HA U3yYeHHE MaTeMaTUKU Ha yriIyOJIeHHOM yPOBHE —
544: B 10 knacce — 272 vaca (8 wacos B Heienro0), B 11 kitacce — 272 yaca (8 4acoB B HEIEIO).

Pabouass mporpamma yueOHOro mnpeaMera «MaTemaTHKa» COCTaBleHa C y4eToM paboueit
pOrpaMMBbl BOCTIUTaHuUs. BocnuTaTenbHbIN MOTEHIMA yUeOHOTO 3aHATHS pean3yeTcs depes:

—  MakCHMaJbHOE HCIIOJIb30BAHUE BOCIUTATENILHBIX BO3MOXKHOCTEH COAEpkKaHUS y4eOHBIX
peaMeToB It GOPMHUPOBAHUS Y O0YUAIOIIMXCS POCCHICKIX TPATUIIMOHHBIX TYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX IIEHHOCTEM, POCCHUICKOTO HCTOPUYECKOTO CO3HAHUS HA OCHOBE HCTOPUYECKOIO
IPOCBELICHUs; TOAOOpP COOTBETCTBYIOIIETO COJAEPXKAHMS YPOKOB, 3aJlaHUi, BCIIOMOIaTENbHBIX
MaTepUaoB, MPOOJIEMHBIX CUTYAIUH JIJIsl 00CYXKIeHU;

—  BKJIIOYEHHE YUYUTENsAMU B pabouue MporpaMMbl MO Yy4eOHBIM MpeaMeTaMm, Kypcam,
MOJIYJISIM I[EJIEBBIX OPUEHTHPOB PE3YJIbTATOB BOCIUTAHUS, UX Y4ET B OMPEIEICHUU BOCIUTATEILHBIX

3a/1a4 YPOKOB, 3aHATUN;
5



—  BKJIIOYEHHE YYUTEISIMH B paboyHe MporpamMmbl y4eOHBIX MPEIMETOB, KypCOB, MOIYJCH
TEMAaTUKU B COOTBETCTBUH C KAJIEHIAPHBIM TUIAHOM BOCITUTATEILHON pabOTHI;

—  BBIOOp METOJ0B, METOJIMK, TEXHOJIOIMH, OKa3bIBAIOLINX BOCIUTATEIbHOE BO3JICHCTBHE HA
JUYHOCTb B COOTBETCTBUM C BOCIMTATEIbHBIM HJEAIOM, LIEJBI0 U 3ajayaMy BOCIIHUTAHMS, LEIEBBIMU
OpUEHTHPAMH PE3YJIbTaTOB BOCIIUTAHUS;

—  peaM3aIyio MPUOPUTETa BOCHUTAHUS B YUCOHOM AEATEILHOCTH;

—  MpHUBJICYCHHE BHUMAHUS OO0y4arOMIMXCS K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
IPEIMETOB, SIBIEHHI U COOBITUH, WHUIMHPOBAHHE OOCYXJICHUMN, BBICKA3bIBAaHWI CBOEr0 MHEHUS,
BBIPAOOTKH CBOETO JINYHOCTHOT'O OTHOIICHUS K U3y4aeMbIM COOBITHSM, SBJICHUSIM, JIMLIAM;

— [PUMEHEHUE MHTEPAKTHUBHBIX QopM y4eOHOM pabOTBl — HMHTEIEKTYaJbHBIX,
CTUMYJIMPYIOIIMX [T03HABATENIbHYI0 MOTHUBALIUIO, UTPOBBIX METOAMK, JUCKYCCHI, TAIOIIUX BO3MOKHOCTb
pUOOPECTH OTIBIT BEACHUSI KOHCTPYKTUBHOTO IUANIOTA;

—  TIpynmoBoil paloThI, KOTOpas yYUT CTPOUTH OTHOLICHHS] M JCHCTBOBaTh B KOMAaHJIE,
CIoCOOCTBYET Pa3BUTHIO KPUTUYECKOT'O MBIIIUICHUS;

—  ToOyXJeHHe OOydJaromMxcsi COOMIONaTh HOPMBI TOBEIEHHS, TNpaBHia OOLICHUS CO
CBEPCTHUKAMHU U TEAArorH4ecKMMU pabOTHHKAaMH, COOTBETCTBYIOIIUE YKIIaay 0011e00pa3oBaTeIbHOM
OpraHM3allii, YCTAaHOBJICHHUE U TOJIEPXKKY J00poKenaTeaIbHON aTMOChephI;

—  OpraHM3aliio HaCTaBHUYECTBA MOTHMBUPOBAHHBIX U 3PYJIMPOBAHHBIX OOy4aIOLIMXCS HaJ
HEYCIEBAIOLIMMH OJHOKIACCHUKAMHU, B TOM 4YHCIE C OCOOBIMH 00pa3oBaTeNbHBIMU MOTPEOHOCTSIMH,
JAIOIIET0 00YYaroIIUMCS COIMAIEHO 3HAYUMBIN OIBIT COTPYIHUYECTBA M B3aUMHON TTOMOIILIH;

—  UHULUUPOBAHUE U TOJACPKKY HCCIEIOBATEIbCKON JESITEIbHOCTH OOy4arommxcs,
IUITAHUPOBAHWE U  BBINOJIHEHHE WHAUBUAYAIbHBIX UM TPYNIOBBIX IPOEKTOB BOCHHUTATEIBHOMN
HaIPaBJICHHOCTH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1)  rpasmmaHcKOro BOCHMTAHHS:

chopMHPOBAHHOCTH TPAXKIAHCKON MO3UIMK OOYYAOLIerocss Kak aKTHBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCHICKOrO OOIIECTBA, INPEICTABICHHE O MAaTEeMAaTHYECKUX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SABJICHUH, MpOLEAyp TPakIaHCKOTO ooOmiecTBa (BBIOOPBI, OMPOCHI U JIPYroe),
yYMEHHE B3aWMOJCUCTBOBaTh C COLMAIbHBIMH HMHCTHTYTAaMH B COOTBETCTBUM C UX (QYHKUUSAMH H
Ha3HAYCHUEM;

2)  NATPHOTHYECKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKONW TPaKIAHCKOW HICHTUYHOCTH, YBAXKEHHS K MPOLUIOMY H
HACTOSIIEMY POCCUHCKOM MaTeMaTHKH, LEHHOCTHOE OTHOLICHHE K JOCTHKEHUSM POCCUICKHUX
MaTEeMaTUKOB M POCCHMCKOM MaTeMaTUYeCKOW IIKOJIbI, MCIOJIB30BaHUE ATHX AOCTHXKEHUH B JPYrHX
HayKax, TEXHOJOTHSX, chepax SKOHOMUKH;

3)  yXOBHO-HPABCTBEHHOI'® BOCIHTAHMS:

OCO3HAHME MYXOBHBIX IIEHHOCTEH poccuilckoro Hapoaa, cOpMHPOBAHHOCTh HPABCTBEHHOI'O
CO3HaHMS, ITUUECKOTO MOBEAEHMS, CBA3AHHOIO C IMPAKTUUYECKUM IPUMEHEHHUEM JIOCTHKEHUM HayKu U
JIeSITeIbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIJA B IOCTPOCHUE YCTOHYMBOIO Oy IyIIero;

4) ICTCTHICCKOI'O BOCIIUTAHUSA .

9CTCTUYCCKOC OTHOIICHUEC K MUPY, BKIIOHAA 3CTCTUKY MATECMAaTUUYCCKUX SaKOHOMepHOCTeﬁ,
06’beKTOB, 3aj1a4, peH.IeHHfI, paCCY)KHeHHﬁ, BOCIIPUUMYIHUBOCTE K MATCMATUYCCKUM ACIICKTAM Pa3JIMYHbIX
BU OB UCKYCCTBA,

5)  ¢usuueckoro BocnuTaAHUS:

c(OPMUPOBAHHOCTh YMEHHUSI NPUMEHATh MaTeMaTH4eCKue 3HaHWS B HMHTEpecax 3JI0pOBOTO M
6e3omacHOro o0pas3a KH3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBBIO (310pOBOE MUTAHUE,
cOalaHCUPOBAaHHBIA PEXUM 3aHATHUH U OTAbIXa, peryispHas (u3nyecKkas aKTUBHOCTB), (hHU3NyYecKoe
COBEpUICHCTBOBAHHE NPHU 3aHATHUSIX CIHOPTHUBHO-03J0POBUTEIILHON IESATEIHHOCTHIO;

6) TpyaoBoro BocnuTaHuUs:

TOTOBHOCTh K TPYAy, OCO3HAHHME IEHHOCTH TPYIOJIOOUS, MHTEPEC K Pa3IuuHbIM cdepam
po(h)eCCHOHANBHOM  JeATEeNbHOCTH, CBA3AHHBIM C MATEMAaTHKOW M €8 TNPUIOKEHHSAMH, yMEHHe
COBEpIIaTh OCO3HAHHBIH BHIGOP Oymylied NpodeccuH M PeaTH30BBIBATH COOCTBEHHBIE KH3HEHHBIE
TIaHBI, TOTOBHOCTH M CIOCOOHOCTh K MATEMaTHYeCKOMy OOpa3OBaHMIO H CaMOOOPAa3OBAHHIO Ha
TMIPOTSKEHMH Bcell JKM3HM, TOTOBHOCTh K AKTHBHOMY YYACTHIO B pEIIEHHH TNPAKTUYECKUX 3a1ad
MaTeMaTHYECKON HaIpaBJICHHOCTH,

7)  3KOJIOrMYECKOro BOCHHMTAHMS:

COPMHPOBAHHOCTh ~ DKOJIOTUYECKOM  KYNbTYypbl,  TMOHMMAaHHUE  BIHUSHUA  COLUAIBHHO-
9KOHOMHUYECKHX TPOIIECCOB HA COCTOSHUE MPUPOJHON U COLMATBHON Cpelbl, OCO3HAHHE TI0OATBFHOTO
XapakTepa HSKOJOTUYECKUX MPOOJIeM, OpHUEHTAIMs Ha TPUMEHEHHE MaTeMaTHYeCKUX 3HAHWUM s
pemieHus 3a1ad B 00JIaCTH OKPY’KaIOIIEH Cpellbl, TUIAHUPOBAHKME MOCTYIKOB M OLIEHKH MX BO3MOJKHBIX
MOCJEACTBUN ISl OKPYXKAIOIIEH CpEbl;



8) mnenHoCTH HAayYHOr0 HO3HAHHS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pa3BHUTHUS
HayKd M OOIIECTBEHHON NPAKTHKH, MMOHUMAaHHE MAaTEeMaTHYECKOW HAayKH Kak cdepbl 4eIoBe4ecKOu
JESATENIbHOCTH, 3TAllOB €€ pa3BUTUS M 3HAYMMOCTH JUIsl Pa3BUTHS LMBWIN3ALUH, OBJIAJEHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYeCKON KyJIbTypOl KakK CpPEJICTBOM IO3HAHUS MHUPA, TOTOBHOCTb OCYIIECTBISATh
IIPOCKTHYIO U HCCIIEN0BATEIbCKYIO NEATEIbHOCTh MHIMBUAYAIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynprare wu3ydeHus MarTeMaTHKH Ha YPOBHE CpEAHEro o0Iiero oOpa3oBaHUs ¥
oOyuaromierocsi  Oyayr  cOpPMHUpPOBaHBI  I103HABATEJIbHBIC YHUBEPCAJbHBIC Y4YCOHBIC JCHCTBUS,
KOMMYHUKATHBHbIE YHHBEPCAIbHbIE Y4eOHbIC ICHCTBHS, PETYIATUBHBIC YHHBEPCAIbHBIC y4YEeOHBIC
JICACTBUSI, COBMECTHASI ICSITEIbHOCTb.

Ilo3naBaTenbHBbIC YHHBepCAJbHBbIC Y4eOHbIC NEHCTBHUS

Ba3zoBble 1oru4eckne qeHcTBus:

BBISBJIATH M XapaKTE€pU30BATh CYLIECTBEHHbIE IPU3HAKU MaTeMaTHYECKUX OOBEKTOB, OHATHH,
OTHOILEHUH MEXy NOHSTUAMHU, (OPMYIUPOBATH ONPEACIICHUS TOHSATHH, yCTaHABIMBATH CYILIECTBEHHBIN
NpU3HAK KJIacCH(PUKAMKU, OCHOBAHMS JUIA 00OOIEHHS U CPAaBHEHUSI, KDUTEPUH POBOIUMOTO aHAJIH3a;

BOCIIPUHUMATh, (OPMYIUPOBATE W MPEOOPa3OBBIBATH CYKICHHS: YTBEPIUTEIBHBIE U
OTpULIATENIbHbIE, €IUHUYHbIC, YACTHBIC U O0ILHUE, YCIOBHBIC,

BBIBISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TNPOTHBOpEUYHs B (akTax,
JTAHHBIX, HAOJIOJEHUSX U YTBEP)KICHUAX, INpeajaraTb KPUTEPUM JJIsl BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYHA;

JenaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKJIIOYEHNH, YMO3AKIIOUEHUH 10 aHAJIOTUH;

IIPOBOANUTH CAMOCTOSITEIBHO JIOKa3aTeNbCTBA MATEMATHYECKUX YTBEPXKICHUH (MpsiMble M OT
IPOTHUBHOTO), BBICTPAaHBATh aPryMEHTALMIO, MPUBOIUTH MPHUMEPbl M KOHTPHPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE CYX/ICHUS U BBIBOJBL;

BbIOMpaTh cnoco0 pemieHus y4eOHOM 3agaud (CpaBHMBAaTh HECKOJIBKO BapHAHTOB peEIICHUS,
BbIOMpaTh HanboJee MOIXOAIMINNA C YUETOM CAaMOCTOSITENILHO BBIJEIEHHBIX KpPUTEPHUEB).

Bba3oBble nccienoBarelbcKue 1eHCTBUA.

Hcnonp3oBaTh BOMPOCH Kak MCCIEAOBATENLCKUNA WHCTPYMEHT TMO3HAHUS, (OpMyTUpOBaThH
BOMPOCHI, (UKCUPYIOIIME MPOTUBOPEYHE, MPOOJIeMy, yCTaHABIMBATh MCKOMOE U JJaHHOE, POPMUPOBATH
FI/IHOTe?,y, aprMeHTI/IpOBaTB CBOIO ITO3HMIIMIO, MHCHHUC, HpOBO}II/ITI) CaMOCTOATCIIBHO CHHaHHpOBaHHBIﬁ
JKCIIEPUMEHT, HCCIEOBAHUE IO YCTAHOBIICHHIO OCOOEHHOCTEH MaTeMaTW4ecKoro OOBEeKTa, SBICHHS,
mpoIiecca, BBISBICHHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBICHUSMU, TPOIIECCaAMH;

CaMOCTOSITENNLHO (hOpMyNIHUpOBaTh OOOOIIEHUST U BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHOTO
HAOJIOJICHHSI, HWCCIICJIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh TIONYYCHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000IIEeHHIT;

HpOFHOSI/IpOBaTI) BO3MOXHOC paSBI/ITI/Ie npouecca, a TAaKXX€ BBIABUI'AThb npegmonoxceHHs[ 0 €ro
paSBI/ITI/II/I B HOBBIX yCJ'IOBI/ISIX.

Pabora ¢ undopmanueii:

BBISIBIIATH JePUIUTHl MHPOpPMAIMU, JAHHBIX, HEOOXOMUMBIX JUIsI OTBETa HA BOMPOC U NS
peleHus 3a1a4u;

BbIOMpaTh  MHGOpMAIMIO W3  HMCTOYHUKOB  PA3IUYHBIX  TUIIOB,  AHAIU3UPOBATH,
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CHCTEeMAaTH3UPOBATh M HHTEPIPETHPOBATH MHPOPMAIHIO PA3IMYHBIX BUIOB U (HOPM TIPEACTABICHHUS;
CTPYKTYpPHPOBaTh WH(OPMAIIHIO, MPEICTABIATh € B pa3IMYHbIX (HopMax, HLIIOCTPUPOBATH
rpaduuecku;
OLICHUBATh HAJEKHOCTh MH(OPMAIIUU IO CAMOCTOSTENBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHbIE YHMBepcajibHble y4eOHbIe JeiicTBUS:

BOCIPHHUMATH U (OPMYJIHPOBATH CYXK/ICHUS B COOTBETCTBUU C YCIOBUSAMH M IETSIMU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPQKATh CBOIO TOYKY 3PEHMS B YCTHBIX M IIMCHMEHHBIX TEKCTaX, IaBaTh
MOACHCHHS 0 XO4y PCIICHUA 3ada4u, KOMMCHTUPOBATb HOJIy‘-IGHHBIfI PEIYIIbTAT,

B XOJ€ OOCYXIECHHUs 3aJaBaThb BOIPOCHl IO CYIIECTBY OOCYXIAa€MOW TEMbI, IPOOJIEMBI,
pemaeMoﬁ 3aa4yy, BBICKA3bIBATbh UACH, HALICJICHHBIC HAa IOUCK PCHICHUA, COIIOCTABJIATE CBOU CYXKIACHUA
C CYXJICHUSMH JpPYrUX YYaCTHHKOB JHajiora, OOHApYKWBaTh pPa3IMYMe W CXOJCTBO IMO3HIUN, B
KOPPEKTHOH (opme pOpMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHHUS;

NPENCTABIATh PE3YNbTAaThl PEIICHUS 3aJaud, OKCICPUMEHTa, WCCIENOBaHMs, IPOEKTa,
CaMOCTOATENIFHO BBIOMpPATh (OpMAT BBICTYIUIGHHS C YYETOM 3a/a4 IPe3eHTaluH U OCOOEHHOCTEH
ayJUTOPHH.

PeryassTuBHbIe YHHBepcajibHble Y4eOHbIE TelCTBHSA

Camoopranu3aums:

COCTABJIATH ILIaH, AJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATH CITOCOO PEIICHUS ¢ YIETOM HMEIOIIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C
y4€TOM HOBOU MH(OPMAIIHH.

CaMOKOHTPOJIb:

BJIAJICTh HAaBBIKAMHU ITO3HABATEILHONW pE(IEKCHH KaK OCO3HAHMs COBEpIIACMBIX HCHCTBUH U
MBICITUTEIBHBIX MPOIECCOB, WX pE3YyIbTaTOB, BIAIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
npoliecca U pe3yibTaTa pelIeHUs] MaTeMaTHYecKol 3a/1a4H;

NpPEABUIECTh TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTh IIpU peIIeHUH 3a/auyd, BHOCHUTh
KOPPEKTHBBl B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAaHHBIX, HANWJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEI;

OLICHMBATh COOTBETCTBUE PE3YNbTaTa e U YCIOBUSAM, OOBSCHITH TMPUYMHBI TOCTHYKECHUS W
HEJIOCTIDKEHHUS PE3YIIbTAaTOB JESITEIbHOCTH, HAXOUTh OIINOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OIBITY.

CoBMecTHasi 1eATEJbLHOCTD:

MTOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBAa KOMaH/IHOW U WHANBUIYaTbHOU pabOTHI NP pPEIIeHUH
y4eOHBIX 3a/1a4, MPUHUMATh LeJIb COBMECTHOW JEATEIbHOCTH, IUIAHMPOBAaTh OPraHMU3alMI0 COBMECTHOM
paboThl, pacnpenensaTb BHUIbI paboT, JOroBapuBaThcs, OOCYXKIATh IMPOLECC U pe3yabTaT pPaboTH,
000011aTh MHEHNUS HECKOJIBKUX JIIOIEH;

y4acTBOBaTh B TPYNNOBBIX  ¢opmax  paboTel  (0OCyXIeHus, OOMEH  MHEHHIA,

«MO3TOBBIE LITYPMbD» U HHBIE), BBIIIOJIHATH CBOIO YaCTh pPAaOOTHI U KOOPIUHUPOBATh CBOM JICHCTBUS
C JIPYT'MMH YJIEHAMH KOMAaH[bI, OIIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOMIMI IPOAYKT MO KPUTEPHUSIM,
COPMYITHUPOBAHHBIM yYaCTHHUKAMHU B3aUMOJICHCTBHSL.

IIpenmeTHbIe pe3yabTaThl OCBOCHUS (QenepaabHOM pabodell MmporpaMMbl MO MaTeMaTHKE
OpEe/CTaBICHbl IO ToJaM OOY4YeHHUs B paMKaX OTIENbHBIX yY4eOHBIX KYpCOB B COOTBETCTBYIOIIMX
paszenax HaCTOALLEH IIPOrpaMMBl.



PABOYASA TPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

HHOACHUTEJIBHASA 3AIIMCKA

VYuebublii Kypc «Anredpa U Havalia MaTeMaTHYECKOTO aHAIM3a» SBISIETCS OJHUM W3 Hambolee
3HA4YMMBIX B IIPOrpaMMe CpeHero o0Iero oopa3oBaHus, OCKOIbKY, C OAHOM CTOPOHBI, OH 00eCIeuynBaeT
UHCTPYMEHTAJIbHYIO0 0a3zy JUlsd M3Y4€HMs BCEX €CTECTBEHHO-HAY4HBIX KYypCOB, a C JPYIOil CTOpPOHBI,
dopMupyer Jioruueckoe M aOCTPaKTHOE MBILIUIEHHE OOYYalOLIMXCS Ha YpPOBHE, HEOOXOAUMOM s
OCBOEHMsI MH(OpPMATHUKU, OOLIECTBO3HAHMS, UCTOPHHM, CIOBECHOCTH M JPYrMX AUCLUMIUIMH. B pamxax
JAHHOIo y4eOHOro Kypca oOydarolyecs OBIAJEBAIOT YHHUBEPCAIbHBIM S3bIKOM COBPEMEHHOH HAyKH,
KOTOpast HGOpMyYJIUPYET CBOU TOCTHKEHHSI B MaTeMaTU4ecKoil opme.

VuebHblii Kypc anreOpbl M HadaJl MaTeMaTHMYECKOrO aHaIM3a 3aKIaJblBa€T OCHOBY UL
YCIICITHOTO OBJAJICHUS 3aKOHAMHU (PU3MKH, XUMHH, OWOJOTHH, TOHWMAHHS OCHOBHBIX TEHICHIIHIA
Pa3BUTHUS SKOHOMHUKH U OOLECTBEHHOM H3HM, IO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LU(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOIMAX, YBEPEHHO HCIOJIb30BaTh HUX JUId JalbHeHinero oOpa3oBaHus MU B
HIOBCETHEBHOM U3HU. B TO jxe Bpems oBiaeHrne aOCTPAKTHBIMU U JIOTHYECKH CTPOTMMU KOHCTPYKLIHUSMHU
anreOppl M MaTeMaTU4ecKoro aHaju3a pa3BHBAaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBAThH
UCTHUHHOCTbD, JI0Ka3bIBaTh YTBEPKACHUS C MNOMOIIbIO HHAYKLUU U PACCYXKAATh JAE€AYKTUBHO, UCIIOJIb30BaTh
00001IeHre W KOHKPETHU3AIHI0, a0CTparupoBaHUe U aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE U KPUTHUYECKOE
MBILUIEHUE.

B xone usydenus yueOHoro kypca «Anredpa 1 Hadajna MaTeMaTH4eCKOr0 aHaJIn3a» 00ydaroIuecs
MOJTy4YarOT HOBBIM OMNBIT PELICHUS MPUKIIAJHBIX 3a/1a4, CAMOCTOSITEIbHOIO IOCTPOEHHUS] MaTeMaTHUYECKUX
MofleJied peanbHBIX CUTYalMid, MHTEepPNpeTalud MOJIYYEHHbIX pPELIeHUH, 3HAKOMATCS C MpUMEpaMu
MaTeMaTU4eCKUX 3aKOHOMEPHOCTEH B MpPUpOJE, HAyKe U UCKYCCTBE, C BBIIAIOIIMMUCS MaTeMaTH4eCKUMHU
OTKPBITHSIMU U UX aBTOPaMHU.

VY4ebHbIi Kypc 0051a1aeT 3HaYUTENbHBIM BOCITUTATENILHBIM IMOTEHIIMATIOM, KOTOPBIA peau3yeTcs
KaK yepe3 yuyeOHbIl MaTepual, CocOOCTBYIOLIMM (GOPMHUPOBAHUIO HAyYHOI'O MUPOBO33PEHUS, TaK U UEPE3
cnenuuKy ydeOHOM JesTeNbHOCTH, TpeOyromel  MpOJOJKUTENbHON KOHLIEHTPAllMM BHHUMAaHUS,
CaMOCTOSITEJIbHOCTH, aKKYpPaTHOCTH U OTBETCTBEHHOCTH 3a IOJyYEHHBIN PE3yJIbTarT.

B ocHoBe Meronauku oOydeHHMs anreOpe M HadajgaM MaTeMaTH4eCKOro aHalu3a JISKUT
JeATeIbHOCTHBIA PUHIUIT 00yUYEeHHUS.

B crpykrype yueOHOro kypca «AnreOpa M Hadaja MaTEeMAaTUYECKOIO AHAIN3a» BBIAEICHBI
CJIEAYIOIINE CO/IepKATEIbHO-METOUUECKHE IMHUU: «HHCaa U BEIYUCIIEHUSD,

«D@yHKIMU U Tpadukny», «YpaBHEHUS W HepaBeHCTBa», «Hauama maremMaTHyeckoro aHaiauzay,
«MHOXecTBa U JIOTMKa». Bce OCHOBHBIE COJEP)KATEIbHO-METOANYECKUE JIMHUM H3y4aroTcsd Ha
NPOTSKEHUU JIBYX JIET OOy4eHHs Ha YpOBHE CpeAHero oOmiero oOpa3oBaHHs, €CTECTBEHHO JOMOJHSSA
JpyT Apyra U MOCTENEeHHO HAChIAsCh HOBBIMU TeMaMU U paszjenaMu. J[aHHBIM ydeOHbIN KypcC sIBISETCS
MHTETPAaTUBHBIM, MOCKOJIbKY OObEIUHSET B ce0e coepKaHne HECKOJIbKUX MaTeMaTUYECKUX JUCIUIUINH,
TaKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUECKUI aHaIu3, TEOPHSI MHOXKECTB, MaTEMaTUUYEeCKasi JIOTHKA
u gapyrue. Ilo mepe Toro kak oOydwaromuecsi OBJaJeBaiOT BcE Oojiee IIMPOKUM MAaTEMAaTHYECKUM
afnmapaTtoM, y HHUX [OCJIEIOBaTelbHO (OPMUPYETCS U COBEpIICHCTBYETCS YMEHHE CTPOHTH
MaTeMaTU4ecKyl0 MOJETb pealbHOM CHTyallMd, MPUMEHSTh 3HAHUS, T[OJMY4YEeHHbIE INpPH HU3YyYCHUHU
y4eOHOTro Kypca, JUIs pelIeHUs] CaMOCTOSATENbHO c(hOpMYIMPOBAHHOM MaTeMaTH4YecKoll 3a1auu, a 3aTeM
UHTEPIIPETUPOBATH CBOIl OTBET.

CopepxxarenbHO-MeToAnYecKass JHHUA «Yucna M BBIYUCIEHUS» 3aBepliaeT (opMHUpPOBaHUE
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HABBIKOB HCIOJIb30BaHMSI JEHCTBUTENBHBIX YUCEN, KOTOPOE ObLI0O HAauaTO Ha yPOBHE OCHOBHOTI'O OOIIETO
obpazoBanus. Ha ypoBHe cpemHero o0miero oopasoBanus 0coboe BHUMaHUE YENIseTcs (POpMUPOBAHHUIO
HABBIKOB PAIlMOHAJIbHBIX BBIUYUCICHHUH, BKIIOYAIOIIUX B €0 MCMOIb30BAHUE PA3IMUYHBIX (OPM 3aluUCH
YHCiIa, YMEHHE JIeNlaTh NPUKUAKY, BBIIOIHATH MPUONMKEHHBIE BBIUYMCICHUS, OLEHUBATh YHCIIOBBIC
BBIp@KEHHsI, padoTaTb C MaTEeMaTHYECKUMHM KOHCTAHTaMH. 3HAKOMbBIE OOYYaIONIMMCS MHOXKECTBA
HaTypaJbHbIX, LEJbIX, PALUOHAIBHBIX W JIEHCTBUTENBHBIX YHMCEN JIOMNOJHSIOTCS MHOKECTBOM
KOMIUIEKCHBIX 4HucCell. B KaXIoM M3 3THX MHOXKECTB pacCMaTpUBAIOTCS CBONCTBEHHBIE €MY
crenu@uuecKkrue 3agadd U OMNepalu: JIeJIeHUe HaIleslo, ONepupOBaHUE OCTATKaMH Ha MHOYKECTBE LIEJIbIX
yrces, 0ocoOble CBOWCTBA pAIMOHAIBHBIX M HPPALMOHATBHBIX YHCEN, apU(PMETHYECKUE OIlepaluu, a
TaK)K€ U3BJICUEHHE KOPHS HATypajJbHOM CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX uucenl. braromaps
MOCJIEI0OBATEIbHOMY PACIIMPEHUI0 Kpyra HCHOJb3YeMbIX YHCENI U 3HAKOMCTBY C BO3MOXKHOCTSIMU HUX
NPUMEHEHUS JJIsl PelICHUs Pa3IMYHbIX 3a7ad (OPMUPYETCs IMPEICTABIEHHE O €AMHCTBE MaTeMaTHUKU
KaKk HaykKd W e pOoJHM B IOCTPOCHHUM MOJIENIel peaJbHOr0 MHUpA, IIMPOKO HCHOJIB3YIOTCS 0000IIeHne
U KOHKpeTH3alus.

JIluausa «YpaBHEHUS U HEPABEHCTBA» PEAIM3yeTCsl Ha MPOTSKEHUHM BCEro OOy4YeHHsT Ha YpOBHE
cpeaHero oduiero oOpa3oBaHus, MOCKOIBKY B KaxaoM pazfene [IporpaMMbl MpeayCMOTPEHO pelIeHHe
COOTBETCTBYIOIINX 3a7au. B pe3ynbraTe oOydaromuecs: OBIAJCBAIOT PA3JIMYHBIMU METOJIAMHU PEIICHHUS
pallMOHATIBHBIX,  UPPALMOHANBHBIX, MOKA3aTENbHBIX, JOTrapu(MUYECKUX ¢ TPUTOHOMETPUYECKHUX
ypaBHEHHI{, HEPaBEHCTB M CHUCTEM, a TaKXkKe 3afay, coJepkamux mnapamerpsl. [lodydeHHble yMeHUs
IIMPOKO HCIOJIB3YIOTCSI HPU MCCIEJOBAHMM (PYHKUIMH € IOMOUIbIO MPOU3BOJHOM, IpPU PpEIICHUH
NPUKITAHBIX 33734 M 33/1a4 Ha HAaXOXKICHUE HAWOOJNBIINX M HAUMEHBIIMX 3HaueHWH (QyHkumu. Jlannas
coJepxareibHas JIMHUSA BKIIOYAaeT B ce0d Takxke (POpMUPOBAHME YMEHUH BBIIOJIHATH Pacy€Thl IO
dopmynam, rpeodpa3oBaHUs PAMOHAIBHBIX, UPPAMOHAIBHBIX W TPUTOHOMETPHUYECKHX BBIPAKCHHH,
a TaKKe BBIPAKCHUN,CONEPKANIMX CTENeHN W Jorapudmbl. braromaps n3ydeHHio anreOpandecKoro
MaTtepualia TPOUCXOAMUT JalbHEHIIee pa3BUTHE AalTOPUTMUYECKOTO M aOCTPaKTHOTO  MBIILIICHUS
oOyuaromuxcsi, popMUPYIOTCS HABBIKH JA€IYKTUBHBIX PACCYKACHUH, pabOThl ¢ CHUMBOIBHBIMU (popMamu,
IpEe/ICTaBICHNsI 3aKOHOMEPHOCTEH M 3aBUCHMMOCTEl B BHUJE pPAaBEHCTB M  HepaBeHCTB. AureOpa
npeuiaraeT 3¢ ¢GEeKTUBHbIE HHCTPYMEHTHI JJS PEUICHUs MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajad,
HarJsiIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK sI3bIKA HAYKH.

Copnep:xarenbHo-MeToanyeckas TuHUS «O@yHKIUHN U rpadUKu» TECHO MEPEIIeTaeTcsl ¢ ApyruMu
JUHUSIMH Y4e€0HOTO Kypca, IOCKOJbKY B KaKOM-TO CMbICIE 3a4a€T IOCJIEN0BATEIbHOCTh H3Y4YEHUS
marepuana. lV3ydyeHue CTENeHHOH, NOKa3aTelbHOM, Jorapu(MUYECKOH U  TPUTOHOMETPUUECKUX
GyHKIMA, WX CBOKMCTB W TpaduKOB, UCIONb30BaHWE (PYHKIMHN TS pElIeHUs 3a/1a4 U3 IPYTUX Y4eOHbBIX
IIPEMETOB U PEAIBHON XKM3HM TECHO CBA3aHO KaK ¢ MareéMaTU4EeCKHM aHAJIN30M, TaK U C PEIIEHUEM
ypaBHEHH U HepaBeHCTB. [Ipu sToM Oombilioe BHUMaHue yAensercs (popMUPOBAHUIO YMEHHsS BBIPaKaTh
dbopMynamMu 3aBUCUMOCTH MEXy Pa3NUYHBIMH BEIMYMHAMH, HCCIEOBAaTh MONyYeHHbIE (YHKIUH,
CTpOuTh UX rpaduku. MaTtepuan Tou comepikaTeabHON JIMHUM HAIEJICH Ha PA3BUTHE YMEHHUI U HABBIKOB,
MO3BOJISIIOLINX BBIPAXKAaTh 3aBUCHMOCTH MEXIY BEJIMYMHAMU B Pa3IM4HON (opme: aHaIUTUYECKOH,
rpadudeckoil U cioBecHOH. Ero usydyeHue crnocoOCTBYET pPa3BUTHIO AJITOPUTMHUECKOTO MBILIUICHUS,
CIIOCOOHOCTH K 0000IIEHNI0 W KOHKPETHU3AIMH, UCTIOIB30BAaHUIO aHAJIOTHH.

ConepxarenpHast nuHHA «Hauanma MaTeMaTHyeckoro aHalin3a» IO3BOJIAET  CYIIECTBEHHO
pacuIMpuTh Kpyr Kak MaTeMaTW4YeCKUX, TaK U MPUKIAIAHBIX 3ajay, JOCTYMHBIX 00yUYaIOUIUMCS, TaK KaK
y HUX MOSIBISIETCS BO3MOXHOCTh CTPOMTH TPapUKU CIOXKHBIX (PYHKIMH, ONpPeNeNiaTh UX HauOoJblIne U
HaMEHbIIIME 3HAYEHUS], BBIYUCIIATE IUIOMAAN (GUryp u oObEMBI TeN, HAXOJUTh CKOPOCTU M YCKOPEHHMS
nporeccoB. JlaHHas ~ conep)kaTenbHas JIMHHMSL OTKPHIBA€T HOBBIE BO3MOXKHOCTU — TOCTPOEHHS
MaTeMaTHYeCKUX MoOJeNel pealbHBIX CHUTYyalllii, IO03BOJIIET HAXOAWUTh HAWIyyllee pelIeHUue B

IPUKIIAAHBIX, B TOM YHCJIC COOHAJIIBHO-3KOHOMUYCCKUX, 3ajJavdax. 3HAaKOMCTBO € OCHOBaMH
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MaTEMaTHYECKOTO aHajn3a CIIOCOOCTBYET PAa3BUTHUIO aOCTPAaKTHOTO, (POPMaIbHO-JTOTHYECKOTO |
KpPEaTUBHOTO MBIIIICHUS, (OPMHUPOBAHMIO YMEHHI pacro3HaBaTh MPOSIBICHHS 3aKOHOB MAaTeMAaTUKU B
HayKe, TeXHUKe M HUcKyccTBe. OOydyaromyecss y3HAIOT O BBIJAIONIMXCS PE3yJbTaTax, IOJYYEHHBIX B
XO04€ PA3BUTHA MATCMATHKU KAaK HAYKH, U 00 ux aBTOpax.

CO[[Gp)KaTeJIBHO-MeTOI[I/I‘IeCKaSI JmHusg «MHOXXeCTBa M JIOTHMKa» BKIIOYacT B ce651 JJIEMCEHTHBI
TCOPUHN MHOKECTB n MaTeMaTH4YEeCKOU JIOTUKH. TeOpeTI/IKO-MHO)KeCTBCHHBIe MMpeaACTaBJIICHUA
IMPOHU3BIBAOT BCChb KYPC IIKOJILHOM MAaTeMaTUKu U npepararoT Haﬂ6onee YHI/IBepcaJIBHBIf/'I SA3BIK,
0o0BEeIMHAIOIUI BCEe pa3zieibl MaTeMaTUKU U €€ MPUIIOKEHUH, OHU CBSI3bIBAIOT Pa3Hble MaTeMaTUYECKUE
JTUCLUIUTMHBL U UX IPUWIOKEHUsT B eauHoe 1enoe. [loaTomy Ba)xxHO 1aTh BO3MOKHOCTH OOYYaroleMycs
MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM $3bIK COBPEMEHHOM MaTeMaTHKH M HCIOJb30BaTh €ro s
BBIPQ)KEHUSI CBOMX MbICNeH. JIpyruM BaKHBIM TNPU3HAKOM MAaTEMAaTUKU KaK HayKH CIEeAyeT MpHU3HaTh
CBOWCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHMII M CIIEZOBAaHUE ONPEACIEHHBIM IIpaBUjIaM IOCTPOCHMS
JIOKa3aTeJIbCTB. 3HAKOMCTBO C JJIEMEHTaMH MaTeMaTHYeCKOM JIOTUKH CIOCOOCTBYET —Pa3BUTHUIO
JJOTUNYECKOI'0  MBIIIJICHUA 06yqa101111/1xcs[, MMO3BOJIACT UM CTpPOUTH CBOM PACCYyKACHHA Ha OCHOBC
JOTUYECKUX TPaBUI, (POPMHUPYET HABBIKM KPUTHIECKOTO MBIIIICHHUSI.

B yuebHOM Kkypce «Anrebpa ¥ Hayalla MaTeMAaTHYECKOrO aHAIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTUYeCKOTO0 MOETUPOBAaHUS, KOTOpbIE MNpPHU3BAaHBl CIIOCOOCTBOBATH (HOPMHUPOBAHUIO HABBIKOB
MOCTPOCHUSI MOJEJTeH peallbHbIX CHUTYalluld, WCCICAOBAaHMA JTHUX MOJIENICH C TOMOUIBIO armapara
a.nre6pl)1 N MAaTEMaTU4YCCKOro aHain3da, HWHTCPIIPECTALUMH IMOJTYUCHHBIX PE3YyJIbTAaTOB. Taxue 3aJaHus
BIJICTCHBI B KX/ W3 PAa3/ICNIOB IMPOTPAMMBI, TOCKOJIBKY BECh MaTepuasl yueOHOro Kypca IIHPOKO
HCIOJB3YCTCA i1 PCHICHUA TPUKIIAAHBIX 3aaady. HpI/I PCIICHNHN PCAJIbHBIX IMPAKTHYCCKUX 3ajad
oOyuyaromuecs: pa3BUBalOT HAOIIOAATEIBbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIOJIb30BaTh aHAJIOTUIO, 0000IIAaTh M KOHKPETU3UPOBaTh Mpobiemy. JlesTensHocTs Mo (GOpMUPOBAHUIO
HaBBIKOB PELICHUS MPUKIAIHBIX 3a7a4 OpPraHU3yeTcs B Mpollecce M3Y4YeHHUs BCEX TeM y4eOHOro Kypca

«Anrebpa v Hayaja MaTeMaTHYECKOTO aHAJIH3ay.

Ha wm3ydenme ydeOHOro Kypca «Anredpa W Havyala MaTEeMaTHUYECKOrO aHAN3a» OTBOJIUTCS
272 gaca: B 10 xmacce — 136 uacoB (4 yaca B Hememwo), B 11 kimacce — 136 gacos (4 yaca B Hememo).

COAEPXAHME OBYYEHMUA
10 KJIACC

Yuciia v BLIYUCICHUSA

PanonanbHele uucina. OOBIKHOBEHHBIE M JAECATUYHBIE JpOOU, TMPOLEHTHl, OECKOHEUHbIE
nepuoandeckue Jpodu. IlpumeHeHue npoOell M NPOLEHTOB Ui pEHICHUS MNPUKIaTHBIX 3aJad U3
Pa3IUYHBIX OTPACIICH 3HAHUN U PEAILHOU JKU3HHU.

JlelicTBuTenpHble 4YKcla. PalMoHalbHBIE W HUppalMOHAIbHBIE 4YHCHIa. ApHpMeTHYecKue
onepanuyu C JCHUCTBUTEIBHBIMU 4YHCIaMH. Moaynb JEWCTBUTEIBHOIO 4YHUCIAa W €ro CBOMCTBA.
[TpubnuxEHHBIE BEIYUCIEHUS, IPaBUIa OKPYTJIEHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BbIUMCICHUH.

Crenenb ¢ uenbiM nokazateneM. bunom Heiotona. cnonb3oBanue mnonaxozsmei (Gpopmbl
3aIMCHU JCMCTBUTEIBHBIX YHUCEIl Ul PEIICHUS IIPAKTUYECKUX 3aa4 U IIPEICTABIICHUS JaHHBIX.

Apudmernyeckuii KOpeHb HaTypaJlbHOW CTETIEHU U €r0 CBOMCTBA.

Crenens ¢ pallMOHaIbHBIM II0KA3aTEIEM U €€ CBOICTBA, CTENEHD C JEWCTBUTENBHBIM [TOKA3aTENEM.

Jlorapudm uncna. CoiictBa jorapudma. lecssTuuHbie 1 HaTypajibHbIE JOTapu(pMBL.

CuHyc, KOCHHYC, TaHI€HC, KOTaHIE€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC W
ApKTaHI€HC YUCIIOBOTO apryMEHTa.
VYpaBHEHMS U HEPABEHCTBA.
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ToxmecTBa ¥ TOXIECTBEHHBbIE MpeoOpa3oBaHUs.  YpaBHEHHE, KOPEHb  YpaBHEHHUS.
PaBHOCWIIBHBIE ypaBHEHUs W YypaBHEHUs-CleICTBUA. HepaBeHCTBO, pelieHre HEpPaBEHCTBA.

OCHOBHBIC METOJIBI PEUICHHS IENbIX U JIPOOHO-PAIlMOHATBHBIX YpPAaBHCHHN W HEPaBEHCTB.
MHorousneHnsl OT OAHON NepeMeHHOM. JleleHne MHOro4WJIeHa Ha MHOTOWIEH C ocTaTkoM. Teopema be3y.
Muorounensl ¢ nensiMa kodddurmentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIOBBIX BBIPAKEHHI, COJIEPKAIIUX CTETIEHN U KOPHHU.

Uppanmonansueie ypaBHeHus. OCHOBHBIE METO/IbI PELICHUS UPPALMOHATIBHBIX YpPaBHEHUM.

[lokazarenbHble ypaBHEHUs. OCHOBHBIE METOJbl PEIICHUS IOKA3aTElIbHBIX YPaBHEHMM.

[TpeoOpa3oBaHue BRIpaXKEHUH, COACPIKAIIIX JIOTAPUPMBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOJIbI pPEIICHUS JOrapu(MUUYECKUX ypaBHEHHI.

OcHoBHbIE TPUTOHOMETPUUECKUE bopmybL. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BbIpaKEHUM. PenieHre TpuroHoMeTpUIeCKUX yYpaBHEHUMN.

Pemienne cuctemM JMHEHHBIX ypaBHEHW. Marpuiia CHUCTEMbl JIMHEWHBIX YpPaBHEHUI.
Onpenenutens MaTpUIBl 2X2, €ro T€OMETPUYECKUN CMBICI U CBOMCTBA, BBIYHCIICEHHWE €r0 3HAYCHUS,
MPUMEHEHUE ONPESIUTENS ISl PEHICHUS] CUCTEMbI JIMHEWHBIX ypaBHEHUU. Pelenne npukiiaqHbix 3a1a4
C TIOMOUIBIO CUCTEMBI JIMHEMHBIX ypaBHEHUH. lccienoBaHue NOCTPOCHHON MOJAEIH € IOMOUIBIO MATPUIL
Y ONPEICIINTENEH.

[locTpoenre MaremMaTHYeCKHMX MOJENEH pealbHOM CHUTyallud C T[OMOUIbIO YPaBHEHHH U
HepaBeHCTB. [IpuMeHeHue ypaBHEHUMII M HEPAaBEHCTB K PEIICHHUI0O MaTeMaTHMYeCKHX 3a7ad U 3aJad U3
pa3nuyHbIX 00JIacTell HAyKH U peaslbHON KU3HHU.

DyHKUIHMU U TpaQUKU

Oyuk1us, cnocoOsl 3ananus ¢yHkiuu. Bzaumuo obpatubie ¢yHkimu. Komnosunus QyHKIuil.
I'padux Qynkmm. DnemeHTapHble IpeoOpa3zoBaHusl rpaduKOB (YHKIHUI.

OOnactp ompeneneHuss U MHOXKeCTBO 3HadeHMM ¢GyHkuuu. Hymu ¢ysxmun. ITpomexyTku
3HaKonocrossHcTBa. UYéErHple u  HeuérHble ¢yHkuuu. [lepuonnyeckue ¢yHkuuu. [IpomexyTku
MOHOTOHHOCTH (pyHKUMHU. MakcuMymbl 1 MUHUMYMBI (pyHKIIMU. HanGombiliee 1 HauMeHbllee 3HAYECHUS
(YHKIIMM Ha IPOMEXKYTKE.

JIuneiiHas, KBajapaTHuHas M ApOOHO-IMHEHHas (yHKUMH. DJIEeMEHTapHOE MCCIIe0BaHue U
HOCTPOEHHE UX TPa(UKOB.

Crenennast (yHKIMS C HAaTypalbHBIM U LIeNbIM Moka3aTteneM. E€ coiictBa u rpaguk. CoiicTBa
U rpaguK KOpHS N-OH cTeneHM Kak (YHKIMU OOpaTHOM CTENeHU C HaTypaJbHBIM MOKA3aTeNeM.

ITokazarenbHas 1 orapudmudeckas QyHKIMH, UX CBOHCTBA U rpauKu.

Hcnonb3oBanue rpagukoB pyHKUIUN A1 pEICHUs] YPaBHEHUM.

TpuronomeTpuueckast OKpy>KHOCTb, ONpeeSeHHe TPUTOHOMETPHUUECKUX (PYHKIMI YHCIOBOTO
apryMeHTa.

OyHKIMOHATbHBIE 3aBUCUMOCTH B PpEAIbHBIX Mpoleccax M SBICHUAX. ['paduku peasbHBIX
3aBHCUMOCTEM.

Havajia MaTeMaTH4YeCKOI0 aHAIHN3a

[TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHMs IOCIEAOBATENbHOCTEH. MeTox MaTeMaTHYecKon
UHIAYKIMA. MOHOTOHHBIE UM OrpaHUYECHHBIE IIOCIENOBATENBHOCTH.  McTOpUs  BO3HMKHOBEHUS
MaTeMaTHYEeCKOr0 aHajii3a Kak aHaIu3a OECKOHEYHO MajbIX.

Apudmerndeckass U reomerpudeckas nporpeccu. beckoHeuHO yObIBaroIasi reoMeTpudecKast
nporpeccusi. CyMMa OecKOHEYHO YObIBaromiel reoMeTpuyeckod  mporpeccuu. JIuHeHHBI U
OKCIIOHCHIMAIBHBIM pocT. Uucio e. PopMyiia CI0KHBIX NPOLEHTOB. lcnonb30BaHUE NPOTPECCUM IS
pelIeHs peaabHbIX 3a1a4 NPUKIAJHOIO XapakTepa.
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HempepbiBHble GyHKIIMM W MX CBOMCTBA. TOUYKHM pa3pbiBa. ACUMOTOTHI TpaduKoOB (QYHKITUH.
CpoiictBa (DyHKIMI HETIPEPHIBHBIX Ha  OTpe3ke. MeToA  WHTEPBAIOB [UIS PELICHUS HEPABEHCTB.
[TpuMeHeHne CBOWCTB HETIPEPHIBHBIX (DYHKIUH AJIS pelIeHust 3a/aad.

IlepBass m BrOpass mpowsBoAHble (YHKIWU. OmpeneneHue, TeOMETPUISCKU U (QU3HUYSCKHUMA
CMBICII TPOM3BOJHOM. YpaBHEHHE KacaTeIbHOM K rpaduKy GyHKINU.

[TpousBoaHbIe 37eMEHTAPHBIX (QyHKIHA. [Ipow3BOgHAST CyMMBI, MPOU3BEIEHUS, YAaCTHOTO U
KOMIO3UIMU (PYHKITHIA.

MHo:xecTBa M JTIOTUKA

MHOXeCTBO, OmepalMyd HaJl MHOXKECTBAaMM W HX CBoMcTBa. Jnarpammbl Oinepa— BenHa.
[TpuMeHeHHe TEOPETHKO-MHOXKECTBEHHOI'O ammapara JAjis OMHCaHUSl peajbHbIX IMPOLECCOB U SBICHHUIA,
IIPU PELICHUH 33124 U3 JPYTUX YIeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIEICTBUE, JOKa3aTelbCTBO,
PaBHOCUJIHLHBIC YPABHEHHUS.

11 KJIACC

Yucsia v BBIYUCICHUSA

Hatypanbhble u nensle yncna. [IlppumeHeHne npu3HaKkoB IE€IMMOCTH LIENbIX YUCEN, HAauOOJIbIINMI
obmuit nemurens (nanee — HOJI) m naumenbiee odiee kpatHoe (nanee — HOK), ocratkoB mo momysto,
anroput™ma EBknnpaa uist pemieHus 3a7a4d B LETIbIX YMCIAX.

KommuiekcHpie uncna. Anredpanydeckass 1 TPUTOHOMETpUYEcKass (JOPMBI 3aIIMCH KOMILIEKCHOTO
yrcaa. ApuMETHIECKUE ONEepalliy ¢ KOMIUIEKCHBIMH YnciIaMu. M300pakeHne KOMIUIEKCHBIX YMCeN Ha
KoOpAuHAaTHOM Iiockoctu. Popmyna Myaspa. KopHu N-oif creneHM W3 KOMIUIEKCHOTO YHCIIA.
[IprMeHeHre KOMIUIEKCHBIX YHCeN Ul PEeleHNs (PU3NUECKUX U FEOMETPHUUECKUX 3a/1au.

YpaBHeHUsI M HEPABEHCTBA

Cucrema M COBOKYITHOCTh YpaBHEHHH M HEpaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U CHUCTEMBbI-
ciencTBys. PaBHOCHIIBHBIE HEPABEHCTBA.

OT1Oop KOpHEW TPUTOHOMETPUYECKUX YpPaBHEHHMH C IOMOILBIO TPUTOHOMETPUUYECKOM
OKpPY>KHOCTH. Pelenre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHbBIE METOJbl pEIICHHs IOKA3aTeNbHBIX U JIOTapU(PMHUECKHX HepaBeHCTB. (OCHOBHbBIE
METO/IbI PELIECHUS] NPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl pEIICHUS] CUCTEM M COBOKYIHOCTEH PpalMOHAIbHBIX, HWPPALMOHAIBHBIX,
MOKA3aTeNbHBIX U JIOTapu(PMUUECKUX YPaBHEHUI.

YpaBHEHU:, HEPABEHCTBA U CUCTEMBI C ITApaMETPAMHU.

[IpumeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3aJad W 33134
U3 Pa3IMYHbIX OOJIaCTed HAyKH W DPEaJbHOW KU3HU, MHTEPIIPETAls IMOJyYEHHBIX PE3YJIbTaTOB.

DyHKUMHU U rpaguKu

I'padux  kommosunuu ¢(yHKuMi. ['eomerpuueckre oOpa3bl ypaBHEHHH M HEPaBEHCTB Ha
KOOPJAUHATHOU IUIOCKOCTH.

Tpuronomerpuueckue GyHKINHU, UX CBOWCTBA U IPaUKU.

I'paduueckre MeTOIbl pelleHUs] ypaBHEHHH M HepaBeHCTB. [ paduyeckue MeToIbl pelieHus
3a/1a4 C IapaMeTpaMH.

Hcnons3zoBanue rpagukoB (YHKUUI I MCCIEIOBaHUS MPOLECCOB U 3aBHCUMOCTEH, KOTOPBIE
BO3HMKAIOT [IPU PELICHUM 3a]1a4 U3 APYrUX Y4eOHBIX MPEIMETOB U pealbHOM KU3HHU.

Havana MaTeMaTH4eCKOIro aHaJIHu3a
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[IpumeHeHre MPOU3BOMHON K HCCIENOBAaHUIO (DYHKIIMH HAa MOHOTOHHOCTh M JKCTPEMYMBEI.
Haxoxnenne HanOobIIero 1 HAMMEHBINEro 3HAYCHU HETTPEPBIBHON (PYHKITMHM Ha OTPE3Ke.

[IpumeHnenre npon3BOAHON JIs1 HAXOKICHUS HAWTYUYIIEr0 PEIICHNsS] B IPUKIIAAHBIX 3aJa4ax, I
OIIpEJIETICHUSI CKOPOCTH U YCKOPEHHUS POIIECCa, 3aJaHHOTO GOPMYIION UM TPa(QUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO NeEpBOOOpasHbIX. IlepBooOpasHble  3J€MEHTaPHBIX
¢byukumii. [IpaBusa HaxoxIeHHs TIEPBOOOPA3ZHBIX.

WNurerpan. ['eomerpuueckuil cMbICH WHTErpana. BeluucieHwe oOmnpenesi€HHOro MHTErpaia rno
dopmyne Herotona—JIeiibuuma.

[lpumenenne wuHTErpajga Uil HAXOXKICHHUS IUIOMANEH IUIOCKMX Quryp U 00BEMOB
TFEOMETPUYECKUX TEIL.

[lpumepsl pemienuii nud¢epeHranbHbIX  ypaBHEHHH. Marematndeckoe MOCIUPOBaHNE
pealIbHBIX MPOLIECCOB ¢ MOMOIIBIO MU (HepeHIInaIbHBIX YPaBHEHUH.

HPEIMETHBIE PE3YJIbTATDI

K koniy oOyuenns B 10 kiaacce o0y4yaromuiicss MOTYYUT CISAYIOIIUE IPEIMETHBIE PE3YJIbTaThI
10 OTJEJIBHBIM TeMaM (eaepabHOi paboueil mporpaMMbl y4eOHOTO Kypca
«Anrebpa ¥ Hauajla MaTeMaTH4ECKOT0 aHATIH3a»:

Yuciaa v BbIYMCIIEHU:

CBOOOTHO OIIEPHPOBATH MOHATUSIMH: PAIIHOHATLHOE YMCII0, OECKOHEYHAS TTePHOANYCCKast IPOOb,
IIPOLIEHThI, UPPAIMOHATIBHOE YUCIO, MHOXKECTBA PALMOHAIBHBIX M JIEUCTBUTEIBHBIX YHCEI, MOIYJb
JIEHCTBUTEIILHOTO YK CIIA;

MPUMEHATh APOOU W TIPOICHTHI NI PEIICHHs TNMPHUKIAJHBIX 33Jad M3 Pa3IU4HBIX OTpacieit
3HaHWM U pearbHOM KU3HU;

MPUMEHATh TMPUOMIKEHHBIE BBIYMCICHUS, TMpaBUJIa OKPYIJIEHUS, TPUKUIKY U  OLEHKY
pe3ysabpTara BIYMCICHUN;

CBOOOTHO OTIEPUPOBATH MOHATHEM: CTEMEHD C LIEIBIM IMOKa3aTelieM, UCIIONB30BaTh MOIXOISIILYIO
dbopmy 3anucu NeWCTBUTEILHBIX YNCE IJISl PEIICHHS TPAKTUYECKUX 3a7a4 U MPE/ICTABICHHS TaHHBIX;

CBOOO/IHO ONEPHPOBATH MOHATUEM: APUPMETHUECKUN KOPEHb HATYpaJbHOM CTEIEHU;

CcBOOOJIHO OMEpPUPOBATh TMOHATHEM: CTEMEeHb C pPAIMOHAIBHBIM TIOKa3aTelieM; CBOOOIHO
OTIEpUPOBATh MOHATUSMU: JIOTAPU(PM YKCIIA, AECATUIHbIE H HATYypaIbHbIE

JorapupMbl;

CBOOOJIHO OIEpPUPOBATh TOHITHSIMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHI€HC YHCIOBOTO
apryMeHTa;

ONEpUPOBATH MOHITUSMU: APKCUHYC, APKKOCHUHYC M aPKTAHT€HC YUCJIOBOIO apryMEHTa.

YpaBHeHUS] M HEPABEHCTBA:

CBOOO/IHO OIEpUpOBaTh MOHATHAMHU: TOXKIECTBO, ypaBHEHHE, HEPAaBEHCTBO, PAaBHOCHIILHBIE
YPaBHCHUA U YPABHCHHUA-CICACTBUA, paBHOCUJIBHBIC HCPABCHCTBA,

MIPUMEHSATH Pa3IMYHbIC METO/IbI PELICHUS PAIMOHATBLHBIX U IPOOHO-PAIIMOHATBHBIX YpaBHEHUH,
IMPUMCHATb METOA UHTEPBAJIOB JJIsI PCIHICHUA HEPABCHCTB,

CB060}1HO OINICpHUPOBATL TMOHATUAMU: MHOTOYWICH OT O}IHOI71 HepeMeHHOﬁ, MHOI'OYJIEH C
HenbIMi K03 uimenTaMu, KOpHU MHOTOWIEHA, MPUMEHSTH JEIeHHEe MHOTOWIeHa Ha MHOTOYJIEH C
ocTtatkoM, TeopeMmy be3y u Teopemy Buera miis pemenust 3aaad;

CBOOO/IHO OIIEPUPOBATh MOHATUSAMH: CUCTEMA JIMHEHHBIX ypaBHEHUI, MaTpHlla, ONpPEACIUTENh
MaTpuIbl 2 X 2 U €ro reOMEeTPHUUYECKHI CMBICH, WCIOJIb30BaTh CBOWCTBA OHpeAenuTeNs 2 X 2 ais
BBIUMCIICHUS €r0 3HAYECHUs, IPUMEHATH ONPENCIUTENN ISl PELICHUs] CUCTEMBI JIMHEHHBIX YpaBHEHUH,
MOJIEIUPOBATh pEAlbHBIE CUTyallMd C IIOMOILBIO CHCTEMBI JIMHEHWHBIX YpaBHEHHH, HCCIEN0OBATh
IIOCTPOCHHBIE MOJEIN C IOMOIIBIO MaTpULl W OMNPEAENIUTENEH, WHTEPIPETUPOBATh MOJYyYEHHBIN

pe3yJbTar;
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WCITIOJIb30BaTh CBOMCTBA JCUCTBUN C KOPHSMHU IS MPEeOOpa3oBaHUSI BBIPAKEHUH; BBITIOIHATH
npeoOpa3oBaHUsl YMCIIOBBIX BBIPAKEHUI, COEPKAIINX CTEMEHU C PAllMOHAJIBHBIM MOKA3aTeIeM;

UCIIOJIb30BAaTh CBOMCTBA JIOTapu(PMOB JUI MpeoOpa3oBaHus JOrapu(MUUECKUX BBIPAKECHHIA;

CBOOOJHO OINEpPHpPOBATh MOHATUSMU: HpPpALMOHATbHbBIC, TTOKa3aTeNbHbIe U Jiorapudmuyeckue
YPaBHEHHUsI, HAXOAUTh UX PEIICHUs C IIOMOILBIO PABHOCUJIBHBIX IEPEXO0/I0B WA OCYLIECTBIISS IPOBEPKY
KOpHEH;

IIPUMEHATh  OCHOBHBIE TPUTOHOMETPHUYECKHE  (OPMYJIBI s npeoOpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOJHO  OMEpUpPOBATh  IMOHITHEM: TPUTOHOMETPUYECKOE  ypaBHEHUE, IPUMEHSTH
HEoOXoauMbIe (POPMYIIBI JUIS PELICHUS] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YPaBHEHUIA;

MOJICJIUPOBATh pealbHbIE CUTYallMH Ha SI3bIKE aareOpbl, COCTABIATH BBIPAXKECHUS, YpaBHEHUS,
HEPABEHCTBA MO YCJIOBHUIO 3aJauM, MCCIEN0BaTh IMOCTPOCHHBIE MOJIEIM C HCIIOJIb30BAHUEM ammapara
anreOpbl.

DOyHKUMU U rpaduKu:

CBOOOJIHO OMEpHUPOBaTh IMOHATUSAMH: (DYHKIMS, CIIOCOOBI 3aJaHus (QYHKIUH, B3aUMHO
oOparHple  (yHKIUH, KoMmMOo3ulus GyHKIMA, TpaduKk GYHKIMM, BBINOJHATH AJIEMEHTapHbIC
npeoOpa3oBaHus rpauKOB (YHKIMIA;

CBOOOJIHO OIIEPUPOBATH MOHATUAMU: 00JIACTh ONMPEICICHUS U MHOXECTBO 3HAYCHUH (DyHKIIHH,
HYJIM QYHKITUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: YETHBIC M HEUETHBIC (DYHKIUH, TMEepHOANYCCKre (DYHKINH,
POMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMbI I MUHHUMYMBbI ) YHKIMH, HAUOOJIbIIIee M HAMMEHbBIIIEe
3HaYeHUE (DYHKIIMKM HA TMPOMEXKYTKE, CBOOOJHO OINEPUPOBATh MOHSATHSAMH: CTCIICHHAs (QYHKIHS C
HATYpaJIbHBIM U IIEBIM TOKa3areiaeM, rpaduk CTENeHHOH (QYHKIMH C HATYpAIBHBIM U IIETBIM
nokasarteneM, rpaduK KOpHS N-0i CTeneHH Kak (YHKIMKM OOpaTHOH CTENEHUW C HaATypajJbHBIM
MIOKa3aTeJeM;

OIIEPUPOBATH MOHATHSAMHU: TMHECHHAS, KBAIPATUIHAS U IPOOHO-IMHEHHAS (QYHKIIUK, BBITOIHATH
3IIeMEHTapHOe MCCIe0BaHUE U MIOCTPOCHUE UX TPA(PUKOB;

CBOOOJTHO OMEpUPOBAThH MOHATHIMU: MOKa3aTeNbHast U JTorapudmMudeckas (yHKIHH, UX CBOWCTBA
U TpadyKH, UCTONb30BaTh UX ITpaUKu IS pelieHus] YpaBHEHUH; CBOOOJHO OMEpUpPOBATH MOHSTHUSIMHU:
TPUTOHOMETPUYECKAs! OKPYKHOCTB, OTIPEIeNICHNE TPUTOHOMETPUIECKUX (DYHKIIMK YUCIIOBOTO apTyMEHTA;

UCTONB30BaTh Tpaduku (QyHKIUE s UCCIEIOBaHMS MPOIECCOB W 3aBUCHUMOCTEH MpH
pelIeHuH 3a1ad HW3 JPYruxX Yy4eOHBIX MPEAMETOB W pEATbHOW KHW3HH, BBIpaXarh (HopMylamMu
3aBHCUMOCTH MEX]Ty BETUINHAMU;

Hayana MaTeMaTH4e€CKOro aHaJIM3a:

CBOOOJHO ONEpUPOBaTh MOHITHUAMHU: apUPMETHYEeCKas M TEOMETpPUYECKass MpOrpeccus,
OeckoHeuHO yObIBarolasi TeOMeTpUYecKas Mporpeccus, JUHEWHBIM M SKCIOHEHUHUAIbHBIM pOCT,
dopMyna CIOXKHBIX HPOLIEHTOB, UMETh IMPECTaBIEHHE O KOHCTAHTE;

HCIOJIb30BATh IIPOTPECCUU /TS PEIIEHUS PEAVIBHBIX 3aad NPUKJIAJHOTO XapakKTepa;

CBOOOZIHO  ONEpupoBaTh  IMOHITUSAMHU: HIOCJIE/I0BATEIIbHOCTD, CIOCOOBI  3aJaHus
NI0CJIEI0BATENbHOCTEN, MOHOTOHHBIE M OTpPaHMYEHHBIE I10CIEN0BATEIbHOCTH, IIOHMMAaTb  OCHOBBI
3apOXKIEHHSI MaTEMAaTHYECKOr0 aHAIN3a KaK aHaIi3a OECKOHEUHO MalbIX;

CBOOO/IHO OIIEPUPOBATH MOHATUSMH: HENpepbIBHbIE (DYHKIMHM, TOUYKHM pas3pblBa rpadpuka
(GyHKIMH, aCUMIOTOTHI TpapuKka QyHKINH;

CBOOOJHO OINEpUPOBATH MOHATHEM: (YHKIIMS, HEMpepbIBHAs Ha OTpe3Ke, MPUMEHSITh CBOMCTBA
HETIPEePBIBHBIX (DYHKIUN JJIS pelleHUs 3a/1a4;

CBOOOJTHO OTIEPUPOBATH TOHATUSIMU: TEpBasi U BTOpas MPOU3BOJAHbIE (DYHKIMH, KacaTeiabHas
K rpaduky QyHKINN;

BBIYHCIIATH MPOU3BOJHBIE CYMMBI, IPOU3BEICHUS, YaCTHOTO M KOMIIO3MLUHU JBYX (DYHKIIHIA,
3HATh MPOU3BOIHBIC HIIEMEHTAPHBIX (PYHKIIHIA;

HCIOJIb30BATh FEOMETPUUECKUN U (PU3NUECKUN CMBICT POU3BOIHON ISl pEICHUsT 3a/1ad.
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MHo:KkecTBa 1 JIOTHKA:

CBOOOIHO OTIEPUPOBATH MOHSATUSMHU: MHOXKECTBO, ONEPAIMHA HAJ] MHOXKECTBAMH; HCIIOJIh30BaTh
TEOPETUKO-MHOKECTBEHHBIN amnmnapar Jijisi OUCaHus PealbHbIX

MIPOLIECCOB M SIBJICHUM, TIPH PEIICHUH 3a/1a4 U3 JPYTUX YUISOHBIX MPEIMETOB;

CcBOOOIHO ONEPUPOBATH TIOHATHSIMHU: OTPECIICHUE, TEOpEMa, YpaBHEHHE- CIICJICTBUE, CBOWCTBO
MaTEMaTUYECKOTO O0BEKTa, JO0Ka3aTelIbCTBO, PABHOCHIIbHBIC YpaBHEHHS U HEPABEHCTBA.

K xoniy oOyuenus B 11 kiacce o0yyaromuicss HOTYYHT CIEIYIOIINE MTPEIMETHBIE PEe3yNIbTaThl
10 OTJENBHBIM TeMaM (eaepabHON paboyel mporpaMMbl yueOHOTo Kypca
«Anre0pa ¥ Havyaa MaTeMaTHYECKOTO aHAIIN3a»:

Yucia 1 BbIYHCTICHUS:

CBOOOJTHO OTEPUPOBATH MOHITHSAMHU: HATYPAITLHOE M 1EJI0€ YHCII0, MHOJKECTBA HATYPAIbHBIX H
LEJbIX YKCeN, UCTOIB30BaTh Mpu3Haku aenumMocTd nenbix uncen, HOJl u HOK HaTypanbHbIX uncen s
penieHus 3a1a4, IPUMEHSITh alroputM EBkina;

CBOOOJHO ONEPUPOBATH MOHSATHEM OCTaTKa MO MOIYNIO, 3alUCBhIBATh HATypallbHbIE YHCIA B
Pa3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: KOMIUIEKCHOEC YHCJIO M MHOXKECTBO KOMIUICKCHBIX YHCEI,
MPEJCTABIIATh KOMIUICKCHBIC YUCIIa B aIreOpandecKod W TPUTOHOMETPHUYECKOW (opme, BBHITIOIHATH
apudmeTndecKkre omepani ¢ HUMH B H300pakaTh HA KOOPIUHATHOM TUIOCKOCTH.

YpaBHeHuUsI U HepaBeHCTBA:

CBOOO/IHO OIEpHPOBATh MOHATUAMHU: UPPALMOHAIIbHBIE, IOKa3aTelbHble M JIOrapupMUUYECKue
HEpPaBEHCTBA, HAXOAUTh UX PEIICHUS C MOMOLIbIO PABHOCWIBHBIX MEPEXOO0B;

OCYLIECTBIIATh OTOOP KOPHEW NpU peIIeHNH TPUTOHOMETPUUECKOT0 YpaBHEHNUS;

CBOOOZIHO  ONEpUpOBaTh  IOHATHEM  TPUTOHOMETPUYECKOE  HEPaBEHCTBO, IMPUMEHATh
HEeoOXoauMble (OPMYJIBI JUI PEIIEHUs] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OIEpPHPOBATh IMOHATUSIMU: CHUCTEMAa M COBOKYIIHOCTh YpaBHEHMH W HEPABEHCTB,
PaBHOCHUIIBHBIE CHCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIIEHUS CHUCTEMBI U COBOKYITHOCTEU
paLMOHANIBHBIX, MPPALMOHAIBHBIX, MOKa3aTeIbHBIX U JIOrapu(pMHUUECKUX YpaBHEHUH M HEPABEHCTB;

peliate  palMOHAIbHBIE,  MppAlMOHAJbHbIE,  IOKa3aTelbHbIE,  JIOTapUPMHUECKHE U
TPUTOHOMETPUYECKHUE YPAaBHEHHS M HEPABEHCTBA, COAECPIKALIME MOIYJIN U NTAPAMETPBL;

MPUMEHATh Tpaduyeckue METOJbl A PElIeHUs] YpaBHEHUH M HEpaBeHCTB, a TakKe 3ajay C
napaMeTpamy;

MOJIETIMPOBaTh peajibHble CUTYyallud Ha S3bIKE ajureOpbl, COCTaBIATH BBIPAKEHUS, YpaBHEHMS,
HEPaBEHCTBA M MX CUCTEMBI 10 YCIIOBHUIO 3a1a4H, UCCIEA0BATh IOCTPOSHHBIE MOJEIN C HCHOJIb30BAHUEM
anmnaparta anreOpbl, UHTEPIPETUPOBATh IOJIYYEHHBIH PE3yJbTaT.

DOyHKuuu U rpaguku:

CTPOUTH TpahMKN KOMIO3ZUIIUK (YHKIHUI C TOMOIIBIO 3JIEMEHTAPHOTO MCCIIEOBAaHHS U CBOMCTB
KOMIO3HIINU IBYX (DyHKIUI;

CTPOUTH FeOMETpHUECKHE 00pa3bl YpaBHEHUN U HEPABEHCTB HA KOOPAMHATHOM IIOCKOCTH;

CBOOO/IHO OMNEpPUPOBaTh MOHATHUAMHU: TPaQUKH TPUTOHOMETPUYECKUX (YHKIHM; MPUMEHATh
(GYHKIMM [T MOJIETTMPOBAHUS U HCCIIEIOBAHUS PEAIbHBIX ITPOIIECCOB.

Hauana maTeMaTH4eCKOIo aHAIM3A:

WCIOIB30BaTh TPOU3BOJHYIO IS MCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb U IKCTPEMYMBI;

HaXxOJUTh HAHOOJIbIIIEE 1 HAaWMEHbIIIEE 3HAUYCHUA (QYHKIIMH HEMPEPhIBHOW Ha OTPE3KE;

HCIIOJIB30BAaTh NPOU3BOAHYIO I HAXOXIACHUA HAWJIIYUYIICTO PCIICHUA B IMPUKIAAHBIX, B TOM
YHCIe COIUAIbHO-YKOHOMUYECKUX, 3aJavax, JJs OINpeleNeHUusT CKOPOCTH M YCKOpPEHHs TMpoliecca,
3aJIaHHOTO (OPMYIION UK TPadUKOM;

CBOOOJHO OIEpUpPOBaTh MOHATUSMH: IEepBOOOpa3Has, ONpEeACTHEHHbI HHTErpal, HaXOIUTh
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1epBOOOPA3HbIE AIIEMEHTAPHBIX (DYHKIIMN U BHIYUCIATH HHTETpal 1o popmyne HbrotroHa—JIeiiOHmIa;

HAaXOAWTh TUIOMIAIH IUIOCKUX (GHUTYP M 0OBEMBI TEJI C TOMOIIBIO HHTETPaa;

UMETh NPEJCTaBICHHE O MaTeMaTH4eCcKOM MOJEIMPOBAaHMM HA MPUMEPE COCTAaBIICHUS
nuddepeHmanbHbIX YpaBHEHUH;

pemars NPUKIAJHbIE 33/a4d, B TOM YHCJIE COIMAIbHO-3KOHOMHYECKOTO M  (PU3MYEeCKOro
XapakTepa, CPeACTBAMH MaTeMaTHIECKOT0 aHAJIH3a.
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TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
° Ma Koa | JleATeILHOCTH YYUTEJISA € y4eTOM padoueii
n/n -BO NPOrpaMMbl BOCIIUTAHUS
4aco
B
MHo:xecTBO aeiicTBUTeNbHbIX Yucel. MHoOrouwieHbl. PaumonajbHble o4
YPaBHeHHs U HepaBeHCTBA. CHcTeMbl JIMHEHHBIX YPAaBHEHUH
1 MHOX€eCTBO, Onepanuy HajJ MHOKECTBAMH M UX CBOKCTBA 1 - YCTAHABJMBATH AOBEPHUTENbHBIE OTHOLICHHUS
2 Juarpammsl Disiepa-Benna 1 | Mexny yuureneM n 00ydaromuMHuCs,
3 [IpuMeneHne TEOPETUKO-MHOKECTBEHHOTO anapara JJisi pEIIeHUs 3a1a4 1 CIIOCOOCTBYIOIMX TIO3UTUBHOMY BOCIIPHSATHIO
4 PanmonanbHble uncia. OObIKHOBEHHBIE M IECATUYHBIE IPOOH, TIPOLIEHTEL, 1 y4aIMMKCs TPeOOBAHMH U POCKO yauTeNs; -
OecKOHEUYHbIE IEPUOANYECKHE ApOodH HgHBHeKaH’ BHUMAHIC obyuatomuxcs K
00CykJ1aeMoil Ha ypoke uH(popmanuu
Panmonanehbie uncna. OOBIKHOBEHHBIC U IECATUYHBIE IPOOH, TTPOLICHTHI, YHRA yp u vp T,
5 1 | akTUBH3AIMM MO3HABATEIHHON AEITETLHOCTU
OecKOHEYHbIE IEPUOANYECKHE APOOH 00yJaroIIHXCsL; - MOOYKIaTh 00YJarOIIHXCsI
o 2
6 [Tpumenenue apobeii v IPOIEHTOB IS PElIeHUs TPUKIATHBIX 3a7a4 1 | cobmo JaTh Ha ypoKe IPHHIKIB y4eGHOH
7 [Tpumenenue apobeii v IPOIEHTOB ISl PEIIeHUs TPUKIATHBIX 3a7a4 1 | amcounumMHBI ¥ CaMOOPraHU3alUK; IPUBJIEKATH
8 JleficTBUTENbHBIEC YKCIIa. PalioHaabHBIE HppalMOHaJIbHBIC YHCJIa 1 BHUMAHHC 06yqa}om1/1xc;1 K ICHHOCTHOMY aCIICKTY
9 ApudmeTnyuecKue onepamuy ¢ JeHCTBUTENbHBIMHA YHCIaMH ] | M3YHaCMBIX Ha ypOKC SBJICHIH, IIOHATHH,
o . MIPUEMOB; - IPUMEHSATH HA YPOKE UHTEPAKTUBHBIC
10 Monynb AeMCTBUTEIHLHOTO YHCIIA U €T0 CBONCTBA 1
- (hopMbI pabOThI, CTUMYTUPYIOLIHIE
11 [Tpubmmxénnbie BBIMHCIICHNS, NIPABIIIA OKPYIVIEHHS, IPUKHIIKA U OLeHKa 1 | HO3HABATENLHYIO MOTUBALIMIO O0YYAOMIUXCS; -
pe3yIbTaTa BLITUCICHIH OPraHU30BHIBATH MIE(PCTBO 3PYAUPOBAHHBIX
12 OcCHOBHBIE METOBI PEUICHUS IIENIBIX U IPOOHO-PAIIMOHATIFHBIX YPABHEHUH 1 1 oOyJaromuxcsi HaJl UX HEYCIEBAIOIUMU
HCPABCHCTB OJTHOKJIACCHUKAMHU, JaroIiee 00yJarommmMcs
13 OCHOBHBIE METObI peIICHUS LEJIbIX U )Ip06HO-paHI/IOHaJ'ILHBIX ypaBHeHI/Iﬁ u 1 COLIMAJIbHO 3HAYUMBIN OIIBIT COTPYAHHUYCCTBA U
HEPaBEHCTB B3aMMHOM TTOMOIIH; - HHUITUUPOBATH 1
14 OCHOBHBIE METOJIBI PEIIEHHS LEbIX ¥ JPOOHO-PAIIMOHAIBHBIX YPABHEHUI 1 1 HONNCPKUBATH HCCICNOBATCILCKYIO NEATCIBHOCTE

HEPaBEHCTB

oOyJaronuxcs B paMKax peanu3aiiui UMU
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MHorowieHsl OT OJHON NEepeMEHHOM. [leleHre MHOTOUYJIeHa Ha MHOTOWIEH C

HHIWUBUAYAJIbHBIX U I'PYHIIOBBIX

15 octaTtkoM. Teopema besy . HCCIIEIOBATEIILCKUX MPOEKTOB;
16 MHorouieHsl ¢ nenbiMu Kodgdunuentamu. Teopema Buera 1
17 PemreHne cucreM JTUHEHHBIX YPABHEHUI 1
18 PemreHne cucreM JTMHEHHBIX YpaBHEHUN 1
19 Marpuna CHCTEMBI JIMHEHHBIX vypaBHeHHﬁ. Omnpenenurens MaTpuLpl 2X2, ero 1
reOMETPUUECKUI CMBICT U CBOMCTBA; BBIYMCICHHUE €r0 3HAUCHHUS
20 Ornpenenurens MaTPUILLI 2X2, €r0 TEOMETPUUYECKUN CMBICI U CBOMCTBA; 1
BBIUMCIICHUE €r0 3HAUCHUs
21 [TpuMeHeHue onpeeNIuTeNs AJIs peleHUs] CUCTEMbI IMHEHHBIX YpaBHEHUI 1
22 Perienue npukiagHbIX 3aa4 ¢ MOMOILIBIO CUCTEMbI JMHEHHBIX YpaBHEHHH 1
23 Perienue npukiagHbIX 3aa4 ¢ MOMOILIBIO CUCTEMbI JMHEHHBIX YpaBHEHHH 1
o4 KOHTPOHLH&H pa60Tai ""PauHOHanLHLIe ypaBHEHHUs U HepaBeHCTBA. CUCTEMBI 1
JMHEWHBIX YpaBHEHHH
@yukuuu u rpadguku. CrenenHas pyHKIMS ¢ HeJIbIM NOKa3aTeleM 12
o5 OyHK1MsL, criocoOb! 3aganus GyHKIMU. B3aumMHo oOpaTHbIE QYHKIIUH. 1
Komnozunus GyHKiui
- YCTaHaABJIMBATH JIOBEPUTEILHBIE OTHOLICHHUS
26 I'padux GpyHkuuu. DnemMeHTapHble npeoOpa3oBaHus rpagukoB GyHKIMN 1 MESK/Ty YUHTENEM U 06y atoLuMuCH,
97 OO6nacTh ornpeieneHuss © MHOXKeCTBO 3HaueHuH pynkiuu. Hynmu ¢pyHkumu. 1 CIIOCOOCTBYIOIUX TIO3UTUBHOMY BOCIIPHSATHIO
[TpomexyTKH 3HAK MMOCTOSTHCTBA yJyaluMucs TpeOGoBaHUHN U IPOCHO yUUTENs; -
o8 Yeérnble u HeuéTHble QpyHKuMU. [lepuonnueckue pynkuuu. Ipomexyrkn 1 TpUBJICKATH BHUIMAHNE 00yJarommXxcs K
MOHOTOHHOCTHU (I)YHKHI/H/I O6CY)I(I[3.CMOI/I Ha YpOKE I/IH(I)OpMaLII/II/I,
29 MaxkcumyMbl 1 MUHUMYMBI (GyHKIIH. HanOomnbiee 1 HanMeHbIIee 1 aIéTHBmaHHH H.0_3Ha1%aTeHBHOﬁ geﬂTeHBHOCTH
3HaYeHre QYHKIUKM Ha IPOMEKYTKE 00YHAIOIHUXCA, - NOOYKAATE 00YHAIOIHXCA
30 Jlunelinas, KBaJpaTu4Has U IpOOHO-TUHEWHAs QYHKIIUU 1 COOIMIONATE, HA YPOKE NPUHIMIIEI y.qe6H01/1
JTMCLUIUIMHBL 1 CAMOOPraHU3alluy; PUBJIEKaTh
31 DreMeHTapHOe UCCcieI0BaHue U MMOCTPOeHUE rpauKoB 3TUX (HYHKIIMH 1 BHUMaHMe 06yqaoNIXCs K IEHHOCTHOMY
32 DreMeHTapHOe UCCcieI0BaHue U MMOCTPOeHUE rpauKoB 3TUX (HYHKIMH 1 ACIIEKTY M3y9aeMbIX Ha YPOKE SBJICHUI, IIOHATHIA,
33 Crenensb c 1enbIM nokasareneM. bunom HeroTona 1 MIPUEMOB; - IPUMCHSAThH Ha YPOKE HHTEPAKTUBHBIC
34 Crenens ¢ 1enbIM nokaszareieMm. bunom HerotoHa 1 (hopmBbI pabOTEI, CTUMYTHPYIOLIHE
. MI03HABATEIbHYI0 MOTHBALIMIO 00yUarOIINXCS;
35 Crenennast GyHKLHUS C HATYpaJbHBIM U LENbIM Moka3aTeneM. EE€ cBoiicTa u 1

rpaduk
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36 Kontponbnas padota: "Crenennas Gynkmnus. E€ cBoiicTBa u rpaduk" 1
Apudmerndeckuii KopeHb N-o0ii cteneHu. MppannoHanbHble ypaBHEHUS 15
37 Apudmerndeckuii KOpeHb HATYPAIbHOM CTETICHH M €T0 CBOMCTBA 1
38 Apudmerrndeckuii KOpeHb HATYpaJIbHOM CTETICHH M €T0 CBOMCTBA 1
39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH, COIEP)KAIINUX CTENIEHN U KOPHHU 1
40 [TpeoOpa3oBaHUs YMCIOBBIX BBIPAKCHHIA, COIEPIKANTUX CTENICHH U KOPHH 1
41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUHN, COACPIKAIINX CTEICHU U KOPHH 1 - YCTAHABIMBATh JIOBCPUTCIILHBIC OTHOLICHHA
MEXIY YUUTeNIeM U 00yJaronuMHucs,
42 WpparnmonanbHbIe YPABHCHHSL. OCHOBHBIE METOBI PEIICHUS 1 CTIOCOGCTRYIONIMX O3UTHRHOMY BOCTIPHSATHIO
MppallMOHAIILHEIX ypaBHCHHIH y4daluMucs TpedoBaHui U MPOCHO yunuTeNs; -
43 WppatnmonansHele YPABHEHHSL. OcHOBHBIE METOBI PELICHUS 1 IIPUBJICKATH BHIMAHHE 00YYAIOIUXCS K
UPPANUOHAIBHBIX YPABHCHUN o0cykIaeMol Ha ypoke HHPOpMaIIHH,
44 WpparnmonansHeie ypaBHeHUss. OCHOBHBIE METOBI PEIICHUS 1 AKTUBH3AIMH [TO3HABATEIIFHON ACSITEITLHOCTH
UPPalMOHAIIBHBIX YpaBHEHUI oOyuaromuxcsi; - noOyXJaaTh 00y4aronuxcs
45 PaBHOCUIIBHBIE TIEpEXObl B PEUICHUH UPPAIIMOHAIBHBIX YPaBHEHUN 1 CcOOMII0/aTh Ha YPOKE NIPUHIUIIBL Y4eOHOI
46 PaBHOCHUIIbHBIE TIEpEXObl B PEIICHIUH UPPAIIMOHAIBHBIX YPaBHEHUH 1 JUCIIUILTIHBL 1 CAMOOpPTaHH3AIMM, TIPHBIICKATH
- BHUMaHWE 00yJaIONMXCs K ICHHOCTHOMY
47 PaBHOCHUIIbHBIE TIEpEXObl B PELICHUN UPPAIIMOHAIBHBIX YPaBHEHUN 1 ACTIEKTY M3yUACMBIX HA YPOKE ABICHHI, IOHSTHIA,
48 PaBHOCHUIIbHBIE TIEpEXO bl B PEIICHIUH UPPAIIMOHAIBHBIX YPaBHEHUH 1 IIPHEMOB; - IPHMEHSTH Ha YPOKE HHTEPAKTHBHBIC
49 CaoiicTBa 1 rpaduK KOpHS N-O CTeNeHH KaK GyHKIIMH 0OpaTHOM CTENEHH C 1 (hopMbI pabOThI, CTUMYTUPYIOIIHE
HATYpaJIbHBIM ITOKa3aTelIeM MO3HABATEIHHYI0 MOTHBAIIHIO 00YUJaIOINXCS
50 CaoiicTBa 1 rpaduK KOpHS N-0i CTETEeHU KaK (PYHKIIMH 0OpaTHOW CTETICHH C 1
HATypaJIbHBIM TTOKa3aTelIeM
51 KonTponbhast padora: "CBoiicTBa u rpaduk KOpHsI N-0Oi CTENEHHU. 1
WppanmonanbHble ypaBHeHUA"
Iloxka3arenbHas ¢pyHkuus. IlokazareqbHble ypaBHEHHUS 10
52 CreneHsb ¢ palmoOHaTBHBIM MTOKA3aTeIeM U e€ CBOMCTBa 1 - YCTaHABIIMBATh JOBEPUTEIBHBIE OTHOLICHHUS
53 Crenens C pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1 MCXKAY YYUTCIIEM U 06}"1310H1HMHC51,
54 CTeneHb ¢ palMoHAIBHBIM IT0KA3aTeIEM M €€ CBOKWCTBA 1 CMOCOOCTBYHONIHX TMOSHTHBHOMY BOCHPHATHIO
55 IToka3zarenbHas GyHKIM, €€ CBOMCTBA U rpaduK 1 YUAUMMHUCA TPEOOBAHMH 1 IPOCHO YIHTENS, -
MIPUBJICKaTh BHUMAHHUE O0YJAFOIINXCS K
56 Vcnonb3oBanue rpaduka GyHKIMU Ui PELIeHUs] YpaBHEHUI 1 06Cy K IaeMoi Ha ypoke HH(bOPMALHH,
57 Hcnons3oBanue rpaduka QyHKINUN A peICHUs] YpaBHEHUI 1 AKTUBH3AIMH TTO3HABATEIBHON NeATEeTHHOCTH
58 ITokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELIEHMSI TIOKA3aTEIbHBIX 1 00yJaroImuXxcs; - No0y)aTh 00y4aonmxcs
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ypaBHEHHH co0JIr01aTh HA YPOKE MPUHIMIIBI yUeOHOM
59 [TokazaTenbHbie ypaBHEeHUs. OCHOBHBIE METOJIBI PEIICHUS IMOKa3aTeIbHBIX 1 AUCHHUILIMHBI U CAMOOPTraHU3aluH, IIPUBJICKATD
ypaBHCHUIA BHUMaHHE 00Yy4aroIUXcsl K IEHHOCTHOMY
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIE METO/bI PEIICHUS TOKA3aTEIbHBIX ACIICKTy M3YHACMBIX Ha YPOKC ABJICHUH, TIOHATHH,
60 ypaBHerii 1 IPUEMOB; - IPUMEHATH HA YPOKE HHTEPAKTUBHbIE
(hopMBbI pabOTHI, CTUMYIUPYIOIINE
o n
61 KOHTpOJ'IBH"aH pabora: "[lokazarenbHas QyHkuus. [lokazaTenbHble 1 [03HABATETHHYIO MOTHBALHIO OGYUAIONIAXCA
ypaBHEHHS
Jlorapudmunueckas pynkuus. Jlorapudpmuyeckue ypaBHeHUs 18
62 Jlorapudwm ymncna. CBoiicTBa norapudma 1
63 Jlorapudwm ymncna. CBoiicTBa norapudma 1
64 Jlorapudwm yucna. CoiicTsa jgorapupma 1 - OGYKATH 0BYUAIOIIMXCS COOMIOATh HA YPOKE
65 JlecsiTuuHbIe U HATYpaJIbHbIE TOTapU(PMbI 1 IPMHIUIIEL yI€OHOM AUCIUILIMHEL K
66 JlecsiTuuHBIe U HATYpaJIbHBIE TOTapU(MbI 1 CaMOOpraHu3alliK; IPUBJICKaTh BHUMAHUE
67 IIpeoOpa3oBaHKe BBIPAKEHHUIT, CopepKaIUX J0rapuQMbl 1 obyuatomuxes K LICHHOCTHOMY aCIICKTy
o U3y4aeMbIX Ha YPOKE SIBICHUH, TOHATUI
68 [TpeoOpa3oBaHue BBIPAXKEHHUH, COAECPIKALIMX JIOTapU(MBI 1 Y1 P ’ ’
- MIPUEMOB; - IPUMEHSTh Ha YPOKE HHTEPAKTUBHBIC
69 [TpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTapU(MBI 1 hOPMBI paBOTHI, CTHMYJHPYIOLIHE
70 Jlorapudmuueckas GpyHKIus, e€ cBOMCTBA U rpaduk 1 MMO3HABATEIFHYIO MOTHBAIIMIO O0yYarOIIHXCS;
71 Jlorapudpmuueckas GpyHKIMsI, €€ CBONCTBA U rpaUK 1 pean30BbIBAaTh BOCIIUTATENIbHBIE BO3SMOXHOCTH B
72 Hcnonb3oBanue rpaduka GYHKIMU 11 pEIIEHHUs YPaBHEHH M 1 PasiMHBIX BUAAX ACATCILHOCTH (363"13}0111“7‘0”
o CO CJIOBECHOH (3HaKOBOI) OCHOBOM: BBIBOJIBI 1
73 Wcnonb3oBanue rpaduka QyHKIMU AJis pellIeHUs] ypaBHEHUI 1
JI0Ka3aTeNbCcTBO GOopMyJl, aHANU3 (hopmyit,
74 Jlorapupmuueckue YPaBHEHHS. OCHOBHBIE METO/BI PELICHUS 1 pELLEHNE TEKCTOBBIX KOIMYECTBEHHBIX 1
norapupMUICCKHX yPaBHCHHUI KayeCTBEHHBIX 3a/1a4, BHIOJIHEHHE 3aJaHUI TI0
75 HOFapI/I(I)MI/I‘-ICCKI/Ie YpaBHCHUA. OCHOBHEIE MCTOJbI pCHICHUA 1 pa3rpaHUYCHHUIO HOHﬂTHﬁ, caMoCToOdTEeIIbHAd
sorapu(MUIECKUX YPABHEHUN paboTa ¢ yueOHUKOM, crucTeMaTH3ausl y4eOHOro
76 Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOIBI PEIICHUS 1 MaTepHasa, CIyllaHue U aHaJIu3 BBICTYIUICHUN
Jorapu(pMHUUECKUX YpaBHEHUN CBOWX TOBApUIIEH; - TPOEKTUPOBATH CUTYAIIUH U
77 PaBHOCHJIbHBIE IEPEXOIbI B PELICHUH JIOTapH(PMUUECKUX YPaBHEHH M 1 COOBITHS, PA3BUBAIOTIHE SMOIHOHATEHO-
N IIEHHOCTHYIO chepy 00ydaromerocs
78 PaBHOCHIIbHBIE NTEPEXO/Ibl B pEIICHUH JIOTapU(PMHUUECKUX YpaBHEHUN 1
79 Konrtponsnas padora: "Jlorapudpmuueckas ynkuus. Jlorapupmudeckue 1
ypaBHEHUS"
Tpuronomerpuyeckue BbIpakeHHUsl 1 YPABHEHUS 22
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80 CuHyc, KOCUHYC, TAHT€HC M KOTAHT€HC YUCIOBOTO apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT€HC M KOTAHT€HC YUCIOBOTO apryMeHTa 1
82 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YUCIIOBOTO apryMeHTa 1
83 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YUCIIOBOTO apryMeHTa 1
84 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEIEICHUE TPUTOHOMETPUUECKUX 1 - 100y 1aTh 00YJAIOIIMXCs COOMOATh Ha YpOKe
(YHKIHIT 9UCIOBOTO apryMeHTa MPUHIUIB Y9eOHON AUCIUTUTUHBI U
85 Tpuronomerpuyeckas OKpy>KHOCTb, ONPEIEIEHHE TPUTOHOMETPHYECKHUX 1 CZMOOpraHmaHHH’ TpNBJICKAT BHUIMAHHUC
(bYHKITHI THCITOBOTO APryMEHTA 06y4alomuXcsl K LIEHHOCTHOMY aclekTy
36 o 1 U3y4aeMbIX Ha YPOKE SIBICHUMU, TIOHATHUH,
HOBHBIC TPUTOHOMETPHUCCKU MYJIBI
CHOBHEIE TPUTOHOMETpHYECKHe (opMyIT IPUEMOB; - IPUMEHATH Ha YPOKE WHTEPAKTUBHBIC
87 OCHOBHBIE TPUTOHOMETPUIECKHIE (POPMYITBI 1 (hOpMBI PaBOTHI, CTHMY/THPYIOLLIHE
88 OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYIIBI 1 MO3HABATEJIbHYI0O MOTHUBAIIMIO 00YJarOIIUXCS;
89 OCHOBHBIC TPUTOHOMETPHYCCKUE (POPMYIIBI 1 peann30BbIBaTh BOCIIUTATEIbHBIE BO3SMOXKHOCTHU B
90 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH 1 Pa3JIIHEIX BHAX JCATCILHOCTH (36yqafomnxca
01 oeot - 1 CO CJIOBECHOM (3HaKOBOI1) OCHOBOI: BHIBOABI U
e00pazoBaHHE TPUTOHOMETPUIECKHUX BBIPAKCHHUN
peobp P p P JI0Ka3aTeNIbcTBO opMyJl, aHATTU3 (hopmyII,
93 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN 1 KayeCTBEHHBIX 3a/1a4, BHITTOJIHEHHE 3aJaHUN TI0
94 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1 pasrpaHM4CHUIO IOHATHH, CAMOCTOATEIbHASA
05 PellieH e TPHTOHOMETPHUECKHX YDABHEHHI 1 paboTa ¢ yueOHUKOM, cucTeMaTH3alusl y4eOHOTro
- MarepHaia, CIylllaHue U aHaJIu3 BBICTYIUICHUH
96 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1 vy
CBOWX TOBApUIIEH; - TPOEKTUPOBATH CUTYAIIUH U
97 Pemrenre TpUroHOMeTpUUECKUX YpaBHEHUM 1 COOBITHS, PA3BHBAIOIIIE YMOLHOHAIBHO-
98 Perrenne TpUroHOMeTpUUECKUX YpaBHEHUM 1 LIEHHOCTHYIO chepy 00ydaromerocs
99 Pelrenre TpUroHoMeTpUUECKUX YpaBHEHUM 1
100 Pemenne TpUroHOMETpUUECKUX YpaBHEHUI 1
101 KonrtponsHas padora: "TpuroHoMeTpuyeckie BEIpaXXEeHUs U 1
TPUTOHOMETPUYECKHE YpaBHEHUS "
ITocJien0BaTEJILHOCTH M POTPECCUM 10
MaTCMaTHICCKOU NHAYKIHN Pa3IMYHbIX BUJAX JESATEIbHOCTH 00Y4arOIINXCsl
103 MOHOTOHHBIE U OTPaHUYECHHBIE ITOCIIE0BATEILHOCTH. IcTOpUs aHanu3a 1 CO CJIOBECHOH (3HAKOBOI) OCHOBOM: BBIBOABI U
OCCKOHEYHO MaJIbIX JI0Ka3aTeNbcTBO (hopmyi, aHanu3 Gopmy,
104 ApI/I(bMeTI/IquKaﬂ Mporpeccust 1 PCHICHUC TCKCTOBBIX KOJIMYCCTBCHHBIX U
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105 I'eomeTpuueckas Iporpeccusl 1 Ka4eCTBEHHBIX 33/a4, BBIIIOJHEHUE 3a1aHU 110
5
106 beckonewyHO yOBIBarOIIas TeOMETPUYECKas TPOTPECCHUs 1 pasrpaHUYICHUIO ITOHATHH, CAMOCTOSATCIbHAS
107 CyMMa GecKOHEYHO YOBIBaIOIIEH T€OMETPUUYECKON TTPOTPECCUH 1 paboTa ¢ yeOHIKOM, CHCTEMATH3 ALK y‘lC6HE)F0
[r—— " 4 o MaTepHasa, CIylIaHue U aHaJIU3 BBICTYIUICHUN
108 MHEHHBIN 1 3KCIOHeHIMaNbHbIA pocT. Yucio e. dopMyna croxkHbIX 1 CBOMX TOBAPHIIIEH; - IPOEKTHPOBATH CHTYALIHH U
I HTOB
POIICHTO COOBITHS, Pa3BUBAIOIINE SMOIIMOHAIEHO-
109 JIMHEWHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yucio €. Popmyiia CI0KHBIX 1 LIEHHOCTHYIO chepy 00y4aromerocs
IIPOLICHTOB
110 Vcnonp30BaHne MPOTPECCHH IS PELICHUS PEATbHBIX 33134 MPUKIIaTHOTO 1
Xapakrepa
111 Kontposbnas padota: "[locinenoBareabHOCTH U Iporpeccun” 1
HenpepsbiBuble pynkuun. [lpousBognas 20
112 HenpepriBHble GYHKIIMN U UX CBOWCTBA 1
o - YCTaHaABJIMBATH JIOBEPUTEIIbHBIC OTHOLICHUS
113 Touka pa3pbeiBa. AcUMNTOTHI TpaduKoB PpyHKIKN 1 YCTaHABIUBATE JOBCPUTCIILHBIC OTHOLIC
114 Croit - 1 MEXy YYUTEIEM U 00yJaroIluMucs,
BO}CTBA (YHKIMIA HEPEPIBHEIX Ha OTPE3Ke CTIOCOOCTBYIOIIMX TTO3UTUBHOMY BOCTIPHUSITHIO
115 CaoiicTBa (DyHKIMH HETIPEPBIBHBIX Ha OTPE3Ke 1 yJaIrmMAcs TpeGOBAHMI 1 IPOCHO yUUTENs; -
116 MeTo MHTEpPBAJIOB [UIsl PEIICHUS HEPABEHCTB 1 MIpUBJIEKaTh BHUMaHUE 00yJaroIUXCs K
117 MeTo MHTEpPBAJIOB [UIsl PEIICHUS HEPABEHCTB 1 o0cyx1aemoi Ha ypoke HHpopMauuy,
KTHBU3ALIUH TTO3HABATEIILHON 1A TEIILHOCTH
118 MeTo MHTEpPBAJIOB [UIsl PEIICHUS HEPABEHCTB 1 a 3an O3HABATEILHOM ICATEILHOC
119 0 - " 1 o0yyJaromuxcsi; - Mo0yXJ1aTh 00yJarOLINXCS
MMEHEHHE CBOMCTB HEMPEPHIBHBIX KIWN TS peTIeHHST q .
PUMCHCHHE CBOMCTB HEIIPEP (yHKIk 719 peICHNA 5a7a co0Ir01aTh HA YPOKE MPUHIIHITEI Y9eOHOM
121 [lepBas u BTOpasi NpoU3BOAHBIE PYHKIIUU 1 BHHUMaHUE 00y4aroMXcs K IEHHOCTHOMY
122 Omnpenenenne, reOMETPUIECKUNA CMBICI TIPOU3BOTHON 1 aCIIeKTy U3y1aeMbIX Ha yPOKC SBJICHUH, TIOHATHH,
123 Omnpenenenne, GU3NIECKUI CMBICT POU3BOIHOMN 1 ngeMOB’ éHpHMeHﬂTb Ha ypOKe HHTCPAKTHBHBIC
" OpMBbI PabOTHI, CTUMYIUPYIOIINE
124 BHEHHE KacaTEIHbHOU K WK KITUH 1
YpaHeHKe kacaTeNbHOH K rpaguiy (yHK MO3HABATEIHHYIO MOTHBAIIHIO 00YUJaIOIINXCS,
125 YpaBHEHHE KacaTeNbHON K rpaduKy QyHKIUHA 1 peann30BbIBATh BOCIIUTATEIbHBIE BOSMOXKHOCTH B
OW3BOJIHBIE AJIEMEHTAPHBIX KIIUH a3 IMYHBIX BUJAX JICATEIBEHOCTH 00YJarOIUXCsl
126 I1 VH 1 Oyu
127 TIpOHM3BOHBIC HIEMEHTAPHBIX (YHKIHIT 1 CO CJIOBECHOH (3HAaKOBOI) OCHOBOI: BHIBOJIBI U
128 [Ipown3BoiHasi CyMMBI, TPOU3BEACHHUSI, YACTHOTO M KOMITIO3ULIUU (YHKITUI 1 AOKA3ATENLCTBO (JOPMYI, aHAMH3 (OpMYT,
129 I " 1 peleHre TEKCTOBBIX KOJMYEeCTBEHHbBIX U
POU3BOHAS CYMMBI, IPOU3BEICHUS], YACTHOTO U KOMITO3ULIMK QYHKIUN KA9eCTBCHHbIX 33181,
130 [Tpon3BosiHasi CyMMBI, TPOU3BEICHHSI, YACTHOT'O M KOMIO3HIIUU (QYHKITUI 1
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131 Kontponbnas padota: "[IponsBognas” 1
IToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIIMS 3HAHUHA 5
e n
132 IToBTOpeHME, 0000IIEHNE, CUCTEMATHU3aIIMs 3HaHUH: Y paBHEHUS 1 DPEaTH30BBIBATH BOCIIUTATENBHBIE BO3MOKHOCTH B
133 IToBTOpeHME, 0000IIEHNE, CUCTEMaTH3alKs 3HaHui: "OyHKIn" 1 Pa3IUYHBIX BUJAX NEATCIEHOCTH 00YJarOIINXCS
134 HTorosast KOHTpOIbHAs paboTa 1 CO CIIOBECHOMH (3HAKOBOI) OCHOBOW: BBIBOJIBI U
135 HUTorosas KOHTpOJbHas paboTa 1 JI0Ka3aTeNLCTBO (POPMYJ, aHATH3 POPMYL,
pelIeHNe TEKCTOBBIX KOJMYECTBEHHBIX U
. Ka4eCTBCHHBIX 33]1a4
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3allUsl 3SHAHUN 1 ’
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136
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11 KJIACC

Nen/m | Tema Koa- | [lesiTelbHOCTh YuHTedsl € Y4eToM pabouei
BO NPOrpaMMbl BOCIIUTAHUSA
4acoB
HccaenoBanue GyHKUIMHA ¢ MOMOIIbIO MPOU3BOHOM 22
1 IIprmeHeHne IPOU3BOAHOM K HCCIICA0BAHMIO QYHKIIHA Ha 1 - YCTaHaBIMBaThb JOBEPUTEIbHBIE OTHOLIECHUSA
MOHOTOHHOCTE H SKCTPCMYMEL MEXIY yUUTEIEM u o0yyJaromumucs,
2 [TpumMeneHre MpON3BOIHON K UCCIIEAOBAHHIO (DYHKINIA Ha 1 CHOCOOCTBYIOUIMX  IO3UTUBHOMY  BOCHPUSITHIO
MOHOTOHHOCTb U 3KCTPEMYMBI y4yaliuMucs TpeOOoBaHMM M MPOChO yuuTens; -
3 [TpuMeHeHne NpOU3BOJHOM K MCCIeI0BaHNIO (QYHKIIMN Ha 1 NpUBJIEKATh ~ BHUMAHHE  OOydalomuxcs K
MOHOTOHHOCTb M O9KCTPEMYMBI o0cyxaaemoi Ha YPOKe MHGbOpMArLHH,
4 [IpumeHeHre TPON3BOIHON K UCCIEIOBAHUIO (DYHKIMIA Ha 1 aIgTHBmaHHH HO3HaBa6TeHI’HOH HgﬂTeHI’HOCTH
MOHOTOHHOCTb M 9KCTPEMYMBI ODYHAIOILHXCA, TODYIATE — ODYHAIONIXCA
0 - - co0nroAaTh Ha YpPOKe MPUHIMNBI  y4eOHOM
5 pUMEHEeHHEe TPOU3BOIHON K UCCIIeIOBAaHUIO (PYHKIMI Ha 1 UCHWTUTHEBL M CAMOODTAHW3AIIH; TPHBICKATH
MOHOTOHHOCTH U IKCTPEMYMBI
OHOTOHHOC IKCTpeMyM BHHUMaHHE 00y4arolMXcs K IEHHOCTHOMY aCleKTy
6 Hpnmenenne Npou3BOIHOIM K HCCIET0BAHMIO (QYHKIHIT Ha 1 U3y4aceMbIX Ha YPOKE SBJICHUH, TIOHATUH, IPUEMOB;
MOHOTOHHOCTD H SKCTPCMYyMbI - NPUMEHATh Ha YpPOKE HHTEPAKTUBHBIE (HOPMBI
7 Haxosxnenne HauOoJbIIero 1 HAMMEHBIIETO 3HaYeHUs! HeTPEPhIBHOM 1 paboThl,  CTUMYJIUPYIOLIME  IO3HABATEIbHYIO
(GYHKIIMHM Ha OTpe3Ke MOTHBAIlMIO  OOYyYaloIIMXCS;  pealr30BBIBATH
8 HaxoxeHre HanOoJIbIIero 1 HAMMEHBIIETO 3HAYEHUsI HEIPEPBIBHON 1 BOCHIUTATCIRHBIC BOSMOJKHOCTH B Pa3siMiHBIX
YHKIHH Ha OTPE3Ke BUJIAX AEATEIBHOCTH 00YYarOIUXCs CO CIIOBECHON
9 Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIET0 3HAYeHUsT HETPEPhIBHOM 1 (3HaKOBOI) OCHOBOU: BEIBOJH H JOKA3ATENLCTRO
(byHKITH Ha OTpe3Kke dbopmyi, aHanu3 QopMys, pelIeHHE TEeKCTOBBIX
- 5 " KOJMYECTBEHHBIX M  KA4eCTBEHHBIX  3ajad,
axoXKJeHHe HauOOJIbIIEro ¥ HAUMEHBIIETO 3HAYSHUS HEeNPEPbIBHON .
10 OMACHUC 0 ero c Cro sHate chpep 0 1 BBIIIOJIHEHWE  3aJaHuM 1O  pas3srpaHUYCHUIO
KIIUW Ha OTPE3K .
(pyHK 4 OTPE3KE MOHATHUH, CaMOCTOsATENbHAs paboTa ¢ yueOHUKOM
3 9
11 Haxoxnenne HauboIb11ero 1 HaMMEHbILIEro 3HaYeHHsI HETTPEPbIBHOM 1 cHCcTeMaTH3anus y4eOHOro MaTepuasa, CIylraHue
(YHKIMK Ha OTPE3Ke U aHaIW3 BBICTYIUICHMM CBOMX TOBapuUIIEH; -
12 Haxoxxnenne HanOoJIbIIero 1 HAMMEHBIIETO 3HAYCHUST HeTPEPHIBHOM 1 MIPOEKTUPOBATh CUTYyallH u coOBITHS,
(YHKLUHU Ha OTpE3Ke pa3BUBAIOIINE YMOLIMOHAILHO-IIEHHOCTHYIO chepy
13 [TprMeHeHre MPOU3BOTHON ISl HAXOXKACHUSI HAWTYYILIErO PEIIeHHUs B 1 00yHaromerocs
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IMMPUKJIAAHBIX 3aaa4ax

[IpuMeHeHre MPON3BOIHOM I HAXOKICHUS HAUITy4lIero PEIICHNs B

14 1
NPUKIIAIHBIX 3a/1a9ax
15 [IpumeneHne MpON3BOIHOM JUIS ONIPEAETICHUSI CKOPOCTH U YCKOPEHUS 1
npoiiecca, 3alaHHOTro (hopMyIIoil Hil rpadukomM
16 [IpumeneHre TpoN3BOIHON AJIS ONIPEEIICHHUS] CKOPOCTH U YCKOPEHHS 1
nporecca, 3aJaHHOr0 (OPMYJION HITH rpaIKOM
17 Komnoszunus GpyHkimii 1
18 Komnosunus pyHknumit 1
19 Komnosunus pyHknumit 1
20 I'eomerprueckue 00pa3bl ypaBHEHHI HAa KOOPAMHATHON TIOCKOCTH 1
21 I'eomerprueckue oO6pa3bl ypaBHEHHI HAa KOOPAMHATHON TNIOCKOCTH 1
29 KonTtponpnas padora: "ccrnenoBanue GpyHKIHMI ¢ TOMOIIBIO 1
MPOU3BOAHOIM"
ITepBooOpa3Hasi M MHTErpaJ 12
23 ITepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
24 [TepBoOGpasHbie 2eMeHTapHbIX QyHKIMH. [IpaBuia Hax 0K AEHHSA 1 - YCTaHaBINBATL  OBEPUTCIBHBIC  OTHOLICHI
epBOOOPA3HBIX MEXIY YUUTENEM " oOyuaronmucs,
N CTMOCOOCTBYIOIIMX  TIO3UTUBHOMY  BOCTIPHUSITHIO
[TepBooOpasuble snemeHTapHbIX GyHKIUH. [IpaBuia HaxoXaeHUS .
25 1 y4yaluMucs TpeOoBaHMM M MPOChO yduTens; -
epBOOOPA3HBIX
v MpUBJIEKaTh ~ BHUMaHHWE  OOydYalomMXcs K
26 WuTerpai. I'eomeTpudeckuii CMbICI HHTErpajia 1 06CyK1aeMoit Ha ypoke undopmaruy,
27 Brruncnenue OHpeJIeJIéHHOFO HUHTCrpaia 1o (bOpMyJIe HproTona- 1 AKTHUBHU3AIIUHN IO3HaBaTeILHOU OCATCIIBHOCTU
JleliOHuIa oOydaromuxcsi; - TOOYXAaTh OOYyYarOIIUXCS
08 Brruucnenue onpeaenéHHoro uurerpana no gopmyne Hetotona- 1 coOMoaTh HAa YPOKE MPUHIMIBI  y4eOHOM
JleiiOHwMIA JUCLUUIUIMHBL ¥ CaMOOpPraHM3allii; TPHUBIEKATH
29 [IpuMeHEHNEe MATETPANIA [l HAXOXKIEHHUS TUIOMIAAEeH IIOCKUX (Guryp 1 BHIMaHHeE 00yqaonmxcs K LICHHOCTHOMY aCIICKTY
.. M3y4aeMbIX Ha YPOKeE SIBJICHUN, HOHATHH, TPHEMOB;
[TpruMeHeHne MHTETpaa ISl HAXOXKACHUSI 00bEMOB T€OMETPHUECKUX
30 Ten 1 - NMPUMEHATh HAa YPOKE HWHTEPAKTHBHBIE (POPMBI
- - paboThl,  CTUMYIMPYIOLIME  I03HABATEIbHYIO
31 [Tpumeps! pemennii muddepeHraIbHbIX ypaBHEHUN 1 MOTHBAIIHIO 06YHAOTIHXCS;
32 [Tpumeps! pemenunit muddepeHaaIbHbIX ypaBHEHUN 1
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MareMaTruueckoe MOACIINPOBAHUC PCAJIBHBIX MIPOUCCCOB C MTIOMOIIIBIO

33 . 1
nudepeHIATbHBIX YPaBHEHUN
34 Kontposbnas padora: "[lepBoobpasznas u uHTETpan” 1
I'padpuxu Tpuronomerpuyecknx pynkumnii. Tpuronomerpudeckue 14
HEepPaBeHCTBA
35 Tpuronomerpuyeckre GYHKIINH, UX CBOWCTBA U rpaduKu 1
36 Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA M rpauKu 1
37 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U rpaduKu 1
38 TpuronoMerpudeckue (GyHKIUH, UX CBOMCTBA U IpapuKH 1 - YCTaHaBIMBATH HOBepHTeHI’HHg OTHOILICHUS
N MEX, UTEJIeM u 00yUJarOITUMUCS
39 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpaduKu 1 y Y1 yHarom ’
- - CHOCOOCTBYIOUIMX  MO3UTUBHOMY  BOCHPUSITHIO
40 OTt60p KOpHE TPUTOHOMETPHYECKHX YPABHEHHH C IOMOILLBIO 1 yYamMics TpeOGOBAHMH W TPOCHE yuMTeNns; -
TPUTOHOMETPUICCKON OKPYKHOCTH NpUBJIEKaTh  BHUMAaHHE  OOydaloIuxca K
a1 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUHN C TTIOMOIIBIO 1 00Ccyxk1aeMoi Ha YPOKe uH(OpMAaIHH,
TPUTOHOMETPUIECKON OKPYIKHOCTH AKTUBHM3allMM  ITO3HABATEIbHOW  JEATEIbHOCTH
42 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1 00yyarolmuxcs; - MOOYKIaTh — OOYYAOIMXCS
TpI/IFOHOMeTpI/IIIeCKOf/'I OKPY>KHOCTH CO6J‘IIOI[&TI: Ha YpPOKE IMPUHIMUIIBLI yqe6H0171
43 OT6Op KOpPHEH TPUTOHOMETPHIECKUX YPABHEHHUH C TIOMOIIBIO 1 AUCLHUIUIMHBL 1 caMOOpraHusaliiy, - [PHUBJICKATh
TPUTOHOMETPHYECKOH OKPYKHOCTH BHUMaHHE 00yUYaIOIUXCS K LICHHOCTHOMY aCIeKTy
U3y4aeMbIX Ha YPOKE SIBJICHUA, TOHSATHI, IPUEMOB;
44 Penienne TpUroHOMETPUUECKUX HEPABEHCTB 1
- TNPUMEHATh Ha ypPOKE WHTEPAKTHBHBIC (HOPMBI
45 PelieHne TpUroHOMETPUUECKUX HEPABEHCTB 1 paboTHl,  CTUMYJIHDYIOLIME  O3HABATEbHYIO
46 Perenrie TpUrOoHOMETPUUECKUX HEPABEHCTB 1 MOTHBAITHIO 00yJaIONITIXCS
47 Pemenne TpUroHOMETpUYECKUX HEPABEHCTB 1
48 KonTponbnas pabota: "['paduku TpUroHOMETPUUECKUX (PYHKIIHA. 1
TpuronomeTpuyeckue HepaBeHCcTBa"
HppanuoHajibHbie, MOKAa3aTelbHbIE H JT0rapupMuyecKkue 24
HepaBeHCTBA
49 OCHOBHBIC METOJIbI PEIICHUS TTOKA3aTEIbHBIX HEPABCHCTB 1 - YCTAHABNMBATH JIOBEPHTENHHBIE OTHOIICHHS
50 OCHOBHBIE METOJIbI PEIIEHUS TOKA3aTEIHHBIX HEPABEHCTB 1 MEXKITY YUHUTEIEM u o0yJaronuMucs,
51 OCHOBHBIE METOJIbI PEIICHUS IMOKA3aTEIHLHBIX HEPABEHCTB 1 CIIOCOOCTBYIOIMX ~ MO3MTHBHOMY — BOCHPHATHIO
52 OCHOBHBIE METO/IBI PEIIEHHS T0KA3aTeIbHBIX HEPABEHCTB 1 ydamumucst TpeboBaHuil M MPOChO YHMTEns; -
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53 OCHOBHBIE METO/IbI pelIeHUs JIorapu(hMUIECKUX HEPABEHCTB 1 NpUBJIEKAaTh ~ BHUMaHME  OOydalmmxcs K
o4 OCHOBHBIE METO/IbI pelIeHUs JIorapu(HhMUIECKUX HEPABEHCTB 1 00cysKnaeMon Ha YPOKE HH(OpMAaLHY,
55 OCHOBHBIE METO/IbI pelIeHUs JIorapu(hMUIECKUX HEPABEHCTB 1 AKTHBH3AIMH  TIOSHABATCJIRHOM  JICATENRHOCTH
56 o 1 oOydJaronuxcsi; - NOOYXIaTh O00y4Yaromuxcs
HOBHBIE METOJIbI PEIICHHUs JIOTapHU(PMUIECKHX HEPABEHCTB o
CHOBHEIE METO/TI PEMIEHHs TOTapupmiriec CpaBCHC coOimomaTh Ha ypOKe NPUHIUMBI  y4eOHOMH
57 OCHOBHBIE METO/IbI PELLICHUS] UPPALMOHAIBHBIX HEPABEHCTB 1 JUCHUIUIMHBL U CAMOODPTaHM3ALMH;, MPUBICKATH
58 OCHOBHBIE METO/IbI pELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB 1 BHUMaHHE 00y4arolMXcs K IEHHOCTHOMY aCleKTy
59 OCHOBHBIE METO/IbI PELICHUS] UPPAIMOHAIbHBIX HEPABEHCTB 1 H3ydacMbIX Ha YPOKE ABJICHNUHU, TIOHATHUH, IIPUCMOB,
60 OCHOBHBIE METO/1bl peLIEH!Us] UPPALMOHAIBHBIX HEPABEHCTB 1 - NIPUMEHATE Ha YPOKE HHICPAKTHBEHIC (OpMEL
61 r - 1 paboThl,  CTUMYJIHPYIOLIME  IO3HABATEIbHYIO
aduuecKue METO/Ibl PeLICHHs HPPALMOHAJIbHBIX YPaBHEHHH
padp ABLP ppat YP MOTHUBALIMIO  OOYy4aloIMXCs;  pPEaJM30BbIBATH
62 I'paduyeckie METO/IbI PeLICHHS HPPALIMOHATBHBIX yPaBHCHHIA 1 BOCIIMTATEIbHBIE BO3MOKHOCTH B  PA3JIMYHBIX
63 ['padrueckue MeTOIbl PELICHUs IOKA3aTeNbHbIX YPABHEHUH 1 BUJIaX JESATEIIbHOCTH 00YYaroIIUXCs CO CJIOBECHOM
64 I'padpraeckue METOIBI pelIeHUs IMOKa3aTEIbHBIX HEPABECHCTB 1 (3HAaKOBOIT) OCHOBOIL: BBIBOJBI U JJOKAa3aTCIIbCTBO
65 ['padmyeckue METOBI pelIeHHs TOrapu(pMUIECKHX ypaBHEHUI 1 bopmyx, anamis ¢opmyr, pelIeHHE TEKCTOBBIX
66 I 1 KOJIMYECTBEHHBIX M KAyeCTBEHHBIX  3ajad,
paduueckue MeToIbl pelIeHus JJorapu(PMUIECKHX HEPABEHCTB BHONHGHHE  3a1aHMHl 1[0  DA3TPAHHUCHHIO
67 ['paduueckue MeTOIbl pelIeHUs Jorapu(PpMUIECKIX HEPABEHCTB 1 MOHSTHH, CAMOCTOSITEIbHAs paboTa ¢ YIeGHIKOM,
68 I'paduueckue MeTO bl PELICHNs TOKA3aTeNbHbIX U JOrapu(pMUUECKUX 1 cUCTeMaTu3alus yueOHOro Marepuana, ciaylaHue
YpaBHEHUN U QaHAJIN3 BBICTYIUICHHM CBOUX TOBApHUIICH; -
69 I'paduueckue MeTOIbl PELICHUs TOKA3aTeNbHbIX U JOrapu(pMUUECKUX 1 HIPOCKTHPOBATD CHUTyanuu n CcoOBITH,
ypaBHEHHiT pa3BUBAIOIIKE SMOIIMOHAILHO-IIEHHOCTHYIO chepy
70 I'padnueckue MeTob! pereHus: NOKa3aTeNIbHbBIX U JIOrapu(pMUYECKUX 1 obyuaromerocs
HEPABEHCTB
71 I'padmueckue MeTo bl pelIeHHs TOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 1
HEPABEHCTB
72 KonTponbnas pabota: "UppanmonanbHble, OKa3aTeIbHbBIE U 1
norapudmuueckre HepaBeHCcTBa"
KommiekcHble ynucia 10
73 KommuiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHYECKask (pOPMbI 1 PCATH30BBIBATS BOCIHTATETHHBIC BO3MOKHOCTH B
3aMycy KOMIUIEKCHOTO YHclia
Pa3IMYHBIX BUJIAX JAEATEILHOCTH 00yUYarOMIUXCsI CO
KommnekcHsble uncna. Anredpandeckast 1 TpPUroHoMeTpuueckast (popMel . . .
74 1 CJIOBECHOW (3HAKOBOM) OCHOBOM: BBIBOJBI U

3aliuCu KOMIIJICKCHOT'O YHCJia
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75 Apudmerndeckue onepanu ¢ KOMITICKCHBIMU YUCIaMH 1 noka3aTenbcTBO  (Gopmyn,  aHanu3  GopMyll,
76 Apudmernueckue onepanui ¢ KOMIIICKCHBIMU YHCIaMH 1 pelleHne  TEKCTOBBIX  KOJIMYECTBEHHBIX U
77 MN3o0paxeHne KOMIIEKCHBIX YUCEIT HA KOOPJIMHATHOMN MIIOCKOCTH 1 Ka4eCTBEHHBIX 331y, BBIIOJIHEHUE 3aJaHUK 110
78 N300pakeHne KOMIIEKCHBIX YKMCEl HAa KOOPIMHATHON INIOCKOCTH 1 pasrpaHUuYCHHUIO  IOHATHHM,  CaMOCTOATENbHas
79 ®opmyiia Myaspa. KopHu N-0i1 CTENEHU U3 KOMIUIEKCHOTO YUCa 1 paboTa ¢ y4eOHHKOM, CHCTEMATH3ALMs y4eOHOro
80 ®dopmyna Myaspa. KopHu N-o#i cTeneHn u3 KOMILUIEKCHOTO YKcia 1 MaTepuana, CIyUIaHHe W aHaIU3 BHICTYIICHUH
81 [IprMeHeHe KOMILUIEKCHBIX YMCEN s PeleHus PU3NUECKUX U 1 CBOHMX TOBAapHUIIEH; - MPOCKTUPOBATH CUTYAIHH H

reoMeTpUUECKHX 3a71au COOBITHS, pa3BHUBAIOIIKE HMOLIMOHAIIBHO-
82 KonTpoapHas padora: "KomriekcHbie yrcia' 1 LICHHOCTHYIO cepy

HatypaJjbHble U nejbie yucia 10
83 Harypanbubie n nebic qucna 1 pean30BbIBaTh BOCIIUTATENIbHBIE BO3MOKHOCTH B
84 HarypanbHbie 1 1enbie Yncia 1 Pa3JIMYHBIX BUJIAX EATEIbHOCTH 00yYaroIuXxcs co
85 [IprMeHeHne NPU3HAKOB JEIMMOCTH LEJIBbIX YUCEI 1 CIIOBECHOM (3HAKOBOM) OCHOBOM: BBIBOABI U
86 [TpumeHeHre MPU3HAKOB JCITUMOCTH TEJIBIX YUCEIT 1 JloKa3aTenscTBO - Gopmyn,  aHanmus - popmy,
87 [Ipumenenne npuszHakoB Aenumoctu nensix yncen: HOJl u HOK 1 PCUICHUC — TCKCTOBBIX  KOJTMHCCTBCHHBIX — M

Ka4eCTBEHHBIX 3ajlay, BBINOJIHEHUE 3aJaHuil IO

88 [Tpumenenne nmpu3HakoB jgenumocty 1enbix gucen: HOJl n HOK 1 DASTPAHMUGHWIO  TOHATHH, CAMOCTOSTENHHAS
89 [IpuMeHeHre NPU3HAKOB IETMMOCTH IIEJIbIX YUCEI: OCTATKH 10 MOJYJI0 1 paboTa ¢ Y4eOHHKOM, CHCTEMATH3ALMs YIeOHOro
90 [TpruMeHeHNe NPU3HAKOB JIEIUMOCTH 1IeJIBIX YUCEI: OCTATKH 10 MOJYJIO 1 MaTtepuaia, CIyIIaHWe M aHaJIW3 BBICTYIUICHUN
91 IIpuMeHeHne MPU3HAKOB ACIMMOCTH LEIbIX YUCEII: anroput™ EBkinaa 1 CBOMX TOBApHIIEH; - MPOCKTHPOBATH CHTYallH

JUISL PELICHNS 33184 B LEJIbIX YHCIax COOBITHS, pa3BHBaroOIINe SMOILIMOHAIBHO-
92 KontponbHas padora: "Teopus menbix uncen" 1 LIEHHOCTHYIO chepy 06yHaromerocs

Cucrembl pallioOHAIbHBIX, HPPALMOHAJIbHBIX OKA3aTEJIbHbBIX U 12

JIOrapu(pMHUUYEeCKUX YPABHEHUI
93 Cucrema U COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIbHbBIE CUCTEMBI U 1 - YCTAHABIHMBATH JIOBEPHTENbHbIE OTHOLIEHUS

CUCTCMBI-CIICACTBAA MEKIY  Y4HTEIEM u 00y4aroIUMUCS,
94 Cucrema n COBOKYITHOCTH ypaBHeHI/II\/'I. PaBHOCHIBHBIE CHCTEMBI U 1 CHOCOGCTBYIOH_[I/IX MMO3UTUBHOMY  BOCIHPUATHUIO

CUCTEMBI-CJICJICTBUS ydalyuMuUCs TpeOOBaHWA W TPOCKO YUUTEINs; -
05 OcCHOBHBIE METOBI PELLIEHUS CUCTEM U COBOKYITHOCTEN PAallMOHAIBHBIX 1 PpUBJICKATD 5 BHUMaHHC 00yJaroIuXxcs K

ypaBHEHHMI o0cyxaemMon Ha ypoKe UH(pOopMaLuy,
96 OCHOBHBIE METO/IBI PEIIEHHs CUCTEM M COBOKYIMHOCTEH 1 AKTHBM3ALMK  NO3HABATENLHON  JIEATENBHOCTH
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UPPALMOHATIbHBIX YPABHEHUM o0yyJaromuxcs; no0yxnaaTh  00ydJarOUIMXCs
97 OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEHN IIOKA3aTEJIbHbBIX 1 coOmoaTh Ha  YpPOKe MPHHIMIBI  y4eOHOI
i JUCLHUIUIMHBL ¥ CaMOOPTaHM3allii; TPHUBIEKATH
ypaBHEHUH )
OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH IMOKa3aTeNIbHBIX BHUMaHUC 00Y4aI0LIUXCA K LICHHOCTHOMY aCIeKTy
98 ypaBHeHii 1 U3y4aeMbIX Ha yPOKE SABJIECHUM, TOHATUMH, IPHEMOB;
- NPUMEHATh HAa YPOKE HHTEPAKTHBHbBIE (POPMBI
OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH
99 o ABLD N yi 1 paboThI, CTUMYIJIHPYIOLINE IO3HaBaTCIbHYIO
JOrapu(pMHUUECKUX ypaBHEHUH
MOTHBALUIO 00YYaIOIIUXCS;
100 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH 1
JOrapuPpMHUECKUX YPaBHEHUH
[TpuMeHeHHe cucTeM K pellIeHUI0 MaTeMaTUYeCKUX 3a1a4 U 3ajiad 13
101 pa3IUYHbIX 00JaCTe HayKU U peasIbHOM JKU3HU, HHTEPIpETaLs 1
HOJIYYEHHBIX pe3yJIbTaTOB
[TpuMeHeHHe cucTeM K pellIeHUI0 MaTeMaTUYeCKUX 3a1a4 U 3ajiad 13
102 pa3nuyHbIX 00J1acTeil HAYKH U peaTbHOM KU3HH, HHTEPIPETALUs 1
HOJIYYEHHBIX Pe3yJbTaToOB
[TpuMeHeHNEe HEpaBEHCTB K PELICHUIO MaTEMAaTHUECKUX 3a/1a4 U 33134
103 U3 Pa3IUYHBIX 00JIaCTel HAYKH M peabHOM JKU3HU, HHTEPIIPETAINS 1
HOJIYYEHHBIX Pe3yJbTaToOB
104 Kontponsnas pabdora: "Cucremsl paliiOHAIbHBIX, HPPALIMOHATIBHBIX 1
MOKa3aTeNIbHBIX U JIOrapu(MUYECKUX YpaBHEHUN"
3anaum ¢ napameTrpamu 16
105 PanronasibHble ypaBHEHHUsI ¢ TapaMeTpaMu 1
! YP P P - YCTaHaBIMBATh JIOBEPUTEIbHBIC OTHOIICHUS
106 ParnmoHanbHbIe HEPaBEHCTBA C MTApaMETPaMHU 1 MEKIY yauTeneM " 0GyHaOLIIMHCH,
107 ParmoHanbHbIE CUCTEMBI C TTApaMeTpaMu 1 CMOCOOCTBYIOIIMX  TO3UTUBHOMY  BOCIPHUSTHIO
108 WppanmoHanbHble ypaBHEHUs, HEPABEHCTBA C MapaMeTpaMu 1 YHalMMHUCA TPeOOBaHWH W MPOCHO yumrens; -
109 HppanroHambHbIE CHCTEMBI C TTapaMeTpaMu 1 TpHBJICKATE  — BHUMAHUC oOyuarommxes K
00CyXIaeMon Ha OKe nadopMalmn
110 [Toka3zarenbHble ypaBHEHUS, HEPABEHCTBA C TapaMETPaMu 1 ’
Yp » HEP P P aKTUBU3AIlMM  TIO3HABATEJIbHOM  JIEATEIIbHOCTH
111 [loka3zarenpHble CUCTEMBI C TApAMETPAMU 1 oOyJaromuxcs; - MOO0YXJaTh  OOyYarOIIMXCS
112 Jlorapugmuueckue ypaBHEHHs, HEPABEHCTBA C IMapaMeTpaMu 1 coOimomaTh Ha ypOKe NPUHIUNBI  y4eOHOH
113 JlorapugpmuuecKkue CUCTEMbI ¢ TapaMeTpamMu 1 AUCIMIUIMHBEL W CaMOOpraHu3aluy, TPUBJICKATh
114 TpuroHomeTpuuecKue ypaBHEHHUs C IapaMeTpaMu 1 BHIMaHHE 00Y9aI0IXCA K EHHOCTHOMY aCIeKTy
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115 TpuroHomeTpruuecKue HEPABEHCTBA C TapaMETPAMU 1 M3y4aeMbIX Ha YPOKE SIBJICHUH, IOHATUH, IPUEMOB;
116 TpUroHomMeTprIEeCKUE CUCTEMBI € ITapaMeTpaMu 1 - TPUMEHATE HA YPOKE HHTEPAKTHBHBIC (OPMBI
117 [TocTpoenue u ucciaen0BaHNE MAaTEMAaTUYECKIX MOJIETICH peabHbIX 1 paboTsl, CTgMyHprIOmHe TI03HABATCIILHYIO
CUTYallUi C MOMOUIbIO YPaBHEHUI ¢ mapaMeTpamu MOTHBALIMIO ODYHAIOTIHXCA
118 [TocTtpoeHue u uccneq0BaHNEe MaTEMAaTHYECKUX MOJEIICH peaabHbIX 1
CUTYAalMH C IOMOLIBIO CUCTEM YPABHEHUH C IapaMETPaMHU
119 [TocTpoenue u uccieoBaHle MaTEMaTHUECKUX MOJIENIEH peabHbIX 1
CUTYallU C MOMOUIbIO CUCTEM YpaBHEHUH C mapaMeTpaMu
120 KonTponpHas padora: "3amgauu ¢ mapamerpamu’ 1
IloBTOpEHUE, 00001IeHNEe, CHCTEMATH3ALUSA 3HAHUI 16
121 [ToBTopenue, 00001IeHNE, CUCTEeMaTH3aIHsl 3HaHUH: "Y paBHEHMS " 1
122 [ToBTOpenue, 006001IeHNE, cCUCTeMaTH3aIMs 3HaHUH: "Y paBHeHUS" 1
123 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3allvs 3HAHUH: ""Y paBHEHUSI. 1
Cucremsl ypaBHeHHH"
L » - YCTaHaBIMBATh JIOBEPUTEIbHBIE OTHOIICHUS
124 [ToBTOpenue, o6o0IIeHNe, cucTeMaTH3anys 3Hanuil: "HepaBeHcTBa 1 MEXTY yauTenem u oOyuaronmucs,
125 [ToBTOpenue, o6o0IeHue, cucreMaTu3anys 3Hanuil: "HepaBencraa" 1 CIIOCOOCTBYIOIIUX — MO3MTHBHOMY  BOCIIPUSTHIO
126 IToBTOpenue, o6o0IIeHue, cucTeMaTh3anus 3Hanuil: "HepaBencrsa" 1 ydJaummucs TpeOOBaHUH M TpPOCKO yuurens; -
127 [TosTOpenue, 06001IEH e, CHCTeMaTH3alus 3Hanuii: "[IponsBoaHas u eé 1 TIpUBJIICKaTE — BHUMAHHUC obyuarommxes K
npuMenerme" o0cyxaemoin Ha ypoxe uHpopManuu,
o .. aKTUBM3AllMM  ITO3HABATEJIbLHOMN eSTETLHOCTH
[ToBTOpenue, o600IeHne, cucTemaTu3anus 3Hanuii: "[IponsBoaHas u e€ 1 ) A
128 - 1 oOyyaromuxcs; - HOO0yXJaTh 0OydYaroUIUXCs
o - coOyogaTh Ha ypOKe NPUHIUMBI  y4eOHOH
129 HOBTOpeHI/Ie,”O606HIeHI/Ie, cuctemartuzanus 3Haauii: "[IponsBonHas u eé 1 JMCIMIUTHHBL M CAMOOPTAHM3ALMH; TPUBIEKATH
NIPUMCHCHNC BHUMAaHKE 00y4aloMXCs K IIEHHOCTHOMY aCHEKTY
130 HOBTOpCHI/Ie, O606H_ICHI/IC, CUCTeMaTu3anuia 3HAHUH: "I/IHTel“paJ'I Hu €ero 1 H3y4aeMbIX Ha YPOKE ;IBﬂeHHf/'[’ HOHSITI/IfI, IIPUEMOB;
npuMeHeHue" - NPUMEHATh Ha YpPOKE HHTEPaKTUBHbIE (OPMBI
131 [ToBTOpenue, 0600IeHNE, ccTeMaTH3anus 3HaHui: "OyHKIMn" 1 paboThl,  CTHMYIMPYIOIIME  IO3HABATEILHYIO
132 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3AIUS 3HaHui: "OyHKIMK" 1 MOTHBAIIHIO 00yHaOTIHXCS;
133 [TorTOpeHue, 0000mEeHne, cucTeMaTH3aIus 3HaHui: "OyHKIIN" 1
134 Wrorosast koHTpOIbHAs paboTa 1
135 Wrorosast koHTpOIbHAs paboTa 1
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136 ‘ IToBTOpeHue, 00001ICHNE, CUCTEMATH3alMs 3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

Kontponshsix pador 10
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OEJIEPAJIBHASI PABOYASI ITIPOT'PAMMA YUEBHOI'O KYPCA
«T'EOMETPUS»

MHNOACHUTEJBHAS 3AIIMCKA

I'eomeTpus sBisieTcss OAHUM M3 0a30BBIX KypCOB Ha YPOBHE CpelHEro oO0IIero odpa3oBaHMs,
TaK Kak 00eCreyrBaeT BO3MOXXHOCTh M3y4YECHUS TUCIHUIUIMH €CTECTBEHHO- HAyYHOM HAIpaBJICHHOCTH U
IpeIMETOB 'YMaHUTAPHOTOo IMKIA. [I0CKONbKY TIOTHYecKoe MbIIUIeHHE, (OpMUpyeMOe MpU H3yYCHUH
00yUaroOUMMKCS TIOHATUIHHBIX OCHOB I'€OMETPHHM, MPHU JOKA3ATEIbCTBE TEOPEM U IMOCTPOCHUHU LIENIOYKU
JIOTUYECKUX YTBEPXKACHUM NPU PELICHUMM I€OMETPUYECKUX 3a]ad, YMEHHUE BBIABUIAaTb U OIPOBEPrarb
TUIIOTE3bl HENOCPEJACTBEHHO MWCIIONB3YIOTCS IIPU PELICHUM 3a/1a4 €CTECTBEHHO-HAYYHOIO IMKJa, B
YaCTHOCTU (PU3UYECKUX 3a/1aY.

Ilens ocBoeHMss mporpamMmbl ydeOHOro kypca «l'eomeTpus» Ha YriyOJIEHHOM YpOBHE —
Pa3BUTHE UHIUBHIyAIbHBIX CIOCOOHOCTEN 00yUaroIuXcsl IPU U3Y4€HUH T'€OMETPUH, KaK COCTaBIISAIOIIEH
npeAMeTHOM oOmacth  «Marematnka U MH(pOpPMaTHKa»  uyepe3  o0ecledeHHEe  BO3MOXKHOCTH
NpUOOPETEHNsI U UCTONB30BaHMs 0ojiee TIyOOKHX T'€OMETPHUECKUX 3HAHWK M ISHCTBUM, CriennUIHBIX
TE€OMETPHH, W HEOOXOJUMBIX JUI YCIIEHUIHOTO TMPO(ECCHOHAILHOTO 00pa30BaHUs, CBSI3aHHOTO C
WCIIOJIb30BAHUEM MAaTEMAaTUKH.

[IpuopuTeTHbIMM 3a/la4aMy Kypca T'€OMETPUU Ha YIIyOJIEHHOM YpOBHE, DPACIIMPSIOIIUMU U
YCUJIMBAIOIIUMU Kypc 6a30BOT0 YPOBHS, SIBISIOTCA:

paciMpeHue MpeiCTaBlIeHHsl 0 TeOMETPUM KaK 4acTH MHUPOBOHM KyJbTyphl U (hOpMHpOBAHHE
OCO3HaHMsI B3aMMOCBSI3U T€OMETPUH C OKPYXKAIOIIUM MUDPOM;

¢dopMupOoBaHHE TPEJCTABIECHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHUIIMX
MaTEMaTUYECKUX MOJEIAX, NO3BOJIIOIINX ONUCHIBATh U U3Yy4aTh PAa3HbIC SIBICHHUS OKPYKAIOLIETO MUPA,
3HaHHME MOHATUIHOTO anmnapara 1o paszueny «CrepeoMeTpus» y4eOHOro Kypca reOMETpHUH;

¢dbopMUpOBaHHE YMEHUSI BJIaJeTh OCHOBHBIMH IOHSATHSIMU O TNPOCTPAHCTBEHHBIX (UTypax H
X OCHOBHBIMHM CBOWMCTBaMH, 3HaHUE TeopeM, (GOopMyld U YMEHHE

UX MPUMEHATb, YMEHUs JI0Ka3bIBaTh TEOPEMbI M HAXOAWUTh HECTaHJAPTHbIE CIIOCOOBI pelIeHUs
3a1ay;

¢dopMUpOoBaHME YMEHHs paclo3HaBaTh Ha 4YepTexXax, MOJENAX M B pEalbHOM MHpe
MHOT'OTPaHHUKH U TeJa BPAIICHUs], KOHCTPYUPOBATh T€OMETPUYECKHAE MOJIENIH;

(dbopMHUpoBaHUE MOHUMAaHHUS BO3MOXXHOCTH aKCHOMAaTHYECKOI'O IOCTPOEHUS MaTeMaTHYECKUX
TEOpHi, GOPMUPOBAHNE MOHMMAHUS POJIM AKCHOMATUKH IPHU MPOBEIECHUH PACCYKICHUM;

(dbopMupOoBaHHE YMEHUs BIaJeTh METOJAMM JI0KA3aTeIbCTB U AJTOPUTMOB DPEIICHUS, YMEHHUS
UX TPUMEHATH, ITPOBOAUTH JOKA3aTENIbHBIE PACCYKACHHUS B XOJAE PEIICHUs CTEPEOMETPUYECKUX 3a/1ad
M 33724 C MPAKTUYECKUM COJACpKAHHUEM,

¢dbopMupoBaHME TPEJCTABICHUS O HEOOXOAMMOCTH JI0Ka3aTelbCTB MpU  OOOCHOBAHUHU
MaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKU B ITPOBENCHNUN JECTYKTUBHBIX PaCCYyXICHUI;

pa3BUTHE U  COBEPLICHCTBOBAHME WHTEJJICKTYaJbHBIX W  TBOPUYECKUX CIIOCOOHOCTEH
o0yyaromuxcsi, MOo3HaBaTEeIbHONM aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTU MBIIUICHHUS,
MHTEpeca K U3Y4EHUIO T€OMETPHH;

dbopmupoBaHue  (QYHKUHOHAJIBHOM  TIPaMOTHOCTH, PpEJIEBAaHTHOM  TIEOMETPUM:  yYMEHUS
pacro3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX MOHITUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peabHBIX
KU3HEHHBIX CUTYaIlUsIX U NPU M3YYEHUH JPYTrHX y4eOHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, MOJEIUPOBAHMS PEANBHBIX  CUTyallUd, MCCICNOBAaHUS IIOCTPOCHHBIX MOJEICH,



MHTEpIpEeTallly MOTYYEHHBIX pe3yJabTaToB.

OCHOBHBIMU COZIEp)KaTEeIbHBIMUA JIMHUSAMH y4yeOHoro Kypca «['eomerpusi» B 10-11 kmaccax
apisitoTcsl: «lIpsiMble M TJIOCKOCTH B MPOCTPAHCTBEY,

«MHororpanHukmn», «Tema BpamieHus», «BeKTOpPHl U KOOPAMHATHI B IPOCTPAHCTBEY,

«JIBMKEeHUS B IPOCTPAHCTBEY.

Cdhopmymupoanaoe B DPI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH  MOHITHIMU,
pENIeBaHTHBIX TEOMETPUH Ha YriayOon€éHHoM ypoBHe oOydeHust B 10—11 kmaccax, OTHOCHTCS KO BCEM
COZIepKaTeIbHbIM JUHUAM y4eOHOro Kypca, a (popMHUpOBaHHE JIOTHUECKHMX YMEHHUH pacIpenemsieTcs
HE TOJIbKO IO COJEp)KaTeNbHbIM JIMHUSAM, HO U 1o rogam oOydenus. CoaepxaHue oOpa3oBaHUS,
COOTBETCTBYIOILIEE MPEAMETHBIM pe3yinbTaTaM ocBoeHus DenepaibHON pabodell MporpaMMel,
pacrpesieiéHHbIM MO0 rojaM o0y4eHHs, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOMPOCaM 00ydYaroluecs: o0paliaiich HEOAHOKPATHO. DTO MO3BOJISET OPraHU30BaTh
OBJIAJICHUE TECOMETPUYECKUMH MOHATHSMH M HaBbIKAMU IIOCIIEIOBATENIBHO W TOCTYMATEIbHO, C
COOJNIIOZIGHMEM TPHUHIUIA TPEEMCTBEHHOCTH, a HOBBIC 3HaHUS BKIIOYATh B OOLIYI0 CHUCTEMY
TEOMETPHUYECKUX TMPEICTABICHHHA OOYYalOMMXCs, pacmmpsis W yrnyonss e€, oOpasys NpOdYHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHHUIO TEOMETPUU Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3mate ychoBus s auddepeHnmanuu  00ydeHHs, TOCTPOCHHS  WHAWBUAYaJIbHBIX
00pa3oBaTeNIbHBIX IMPOrpaMM, OOECIICYHUTh YIIYOJNEHHOE M3YYEHHE TeOMETPHU KaK COCTABIISIOIICH
yueOHOro npenmera «MareMaTukay;,

MOJITOTOBUTh OOYYAIOMIMXCS K MPOAODKECHUIO HW3YyYCHHS MATEMaTHKH C y4éToM BbIOOpa
Oyaymelr mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEXIy OOIMM | MpodecCHOHATBLHBIM
00pa3oBaHUEM.

Ha m3ydenue ydueOHOTO Kypca «['eomerpus» Ha yriryOJI€HHOM ypOBHE OTBOJHUTCS

204 gaca: B 10 knacce — 102 yaca (3 yaca B Hezenmo), B 11 kiacce — 102 waca (3 yaca B Hezieno).



COAEPXAHME OBYYEHUA

10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIC TOHATHS CTepeoMeTpuu. Touka, mpsMasi, IIOCKOCTh, MPOCTpaHcTBO. [loHsATHE 00
AKCHOMAaTHYE€CKOM MOCTPOCHUM CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUN U CIICACTBUS U3 HUX.

B3aumHOE pacmnosoKeHHe IpPsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIUECs, MAPALICIBHBIE U
cKkpemuBarouecs npsMbie. [Ipu3Haku CKpemMBaroOmUXcs MNpsAMbIX. [lapamiensHOCT NPSAMBIX U
IJIOCKOCTEW B MIPOCTPAHCTBE: MApAUICIIbHBIEC MPAMBIE B IMPOCTPAHCTBE, NAPAIIIENBHOCTh TPEX MPAMBIX,
napajuIeIbHOCTh MPSIMOM U TuIocKocTH. [lapanienbHoe U LEHTpaIbHOE MPOEKTUPOBaHUE, N300pakeHue
¢uryp. OCHOBHBIE CBOICTBa MapajlieIbHOTO MPOEKTHpoBaHus. M3o0paxeHue ¢uryp B mapamielbHOMI
IPOCKUMU. YIJIBI C COHANPABJICHHBIMU CTOPOHAMM, YIOJI MEXAY IPSAMBIMU B IIPOCTPAHCTBE.
[lapanmienpsHOCTh IJIOCKOCTEH: MapajlieNbHbIE IUIOCKOCTH, CBOMICTBA

napajieNbHbIX IuiockocTeil. [lpocrtelimme mnpocTpaHCTBEHHbE (UIypbl Ha  IUIOCKOCTH:
TETpa3p, NapajuieJenune/, IOCTPOCHUE CEYEHUI.

[lepneHIUKYISPHOCTh MPSMOM M IUIOCKOCTH: IEPHEHAUKYISPHBIE MPSMbIE B IIPOCTPAHCTBE,
NpsIMbIE NapaJIeNbHbIC U MEPIEHAUKYIISPHBIE K TUIOCKOCTH, IPU3HAK MEPHEHAUKYIAPHOCTH IPSIMOU U
IUIOCKOCTH, TEOpEeMa O NPSIMOW MEPHEHAUKYISPHON IIOCKOCTU. OpTOrOHAJIbHOE MPOEKTUPOBAHUE.
[leprieHaUKYsip U HAKJIOHHBIEC: PACCTOSIHUE OT TOYKHA JO IUIOCKOCTH, PACCTOSTHUE OT MPSAMOW 10
IUIOCKOCTH, TPOEKIUs (QUTrypsl HA IUIOCKOCTh. [leprneHAMKYISIpHOCTh TUIOCKOCTEH: MpHU3HAK
NEPNEHAUKYISIPHOCTH JIBYX IUIOCKOCTEN. TeopeMa o TpEX mepreHauKyspax.

VYriabel B MPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IJIOCKOCTBIO, ABYTPAHHBIM YroJl, JIMHEHHBIMA
yroil JBYTpaHHOro yria. TpéxrpaHHbli u MHOrorpaHsHble yribl. CBoOWMCTBa IUIOCKUX  YIJIOB
MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX M JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB U CUHYCOB JUUIL TPEXTPAHHOIO yIJIa.

MHOrorpaHHUKHU

Buzibl MHOTOrpaHHMKOB, pa3BEPTKa MHOrOrpaHHuka. [Ipusma: N-yronpHas npusma, npsmas u
HaKJIOHHasl MpU3Mbl, OOKOBas M TMOJHAs MOBEPXHOCTh Npu3Mbl. [lapamenenunen, mpsMOYroJIbHBIN
napajulesienunes U ero cpoiicrea. Kparyaiimme myrd Ha IIOBEPXHOCTH MHOTOIpaHHHKA. Teopema
Oiinepa. [lpoctpanctBennass teopema Iludaropa. [Mupammnma: N-yronpHass mUpamuaa, MpaBWIbHAS U
yceuéHHas nupaMmuibl. CpolicTBa péOep M OOKOBBIX IpaHed NpaBWIbHOW NUpaMuibl. lIpaBuiibHbIE
MHOTOTPAHHUKH: NIPaBUJIbHASI IPU3Ma U NIPABUIIbHAS MMPAMU/IA, IPABUIIbHAS TPEYToJIbHAs IUpaMuia U
NpaBWIBHBIN TeTpaszp, ky0. IlpeacraBieHne o MpaBWIBHBIX MHOTOIPaHHUKAX: OKTadp, JOAEKadAp U
UKOCadp.

Bbluuciienre 5J1eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yriel. Ilmomans GoxoBoid
MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSMOW TMPHU3MBI, IUIOMIAJh OCHOBAHUMU, TeopeMa O OOKOBOM
MOBEPXHOCTH NpsMON mpu3Mbl. Ilmomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH IPaBHIIbHOM
MpamMu/Ibl, TEOPEMA O TUIOIIAN YCEUEHHON MTUPaMUIbI.

CumMmeTpusi MHOTOIpaHHUKOB. B mpoctpancTtBe. OnemeHThl cumMmerpun CHMMETpHUS B
MIPABWJIBHOM MHOTOIPAHHHKE: IPABWIBHBIX CHMMETPHS MapaJUIeNenuIea, MUPAMHUIBL. CUMMETPHS
IIPABWJIBHBIX [IPU3M, CAMMETPHS IPABUIIbHOU

BekTopsbl 1 KOOPpANHATBI B IPOCTPAHCTBE

[lonsiTus: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, /UIMHA HEHYJIIEBOTO BEKTOpPA, BEKTOPHI
KOJUJTMHEApHbIe, COHAMpAaBICHHbIE M IMPOTHUBOMNOJIOXKHO HAINpPaBJICHHbIE BEKTOpPHL. PaBEHCTBO BEKTOPOB.



JleiicTBUsI ¢ BEKTOpaMH: CJIOKEHUE U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOKEHHE
BeKTOpa Ha uwncio. CBoOMCTBa CiOXKEHUs BEKTOpoB. CBOMCTBAa YMHOXKEHHSI BEKTOpa Ha yuciio. [lonstue
KOMILUIaHapHble BeKTOpbl. [Ipu3Hak KomIiaHapHocTH TpEX BekTopoB. IlpaBuiio mnapamienenumnena.
Teopema 0 pa3noXeHHWH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopaM. lIlpsmoyroibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXIYy KOOpPAMHATaMU BEKTOpa U
KOOpJMHATAMU TOYEK. YTOJ Mexay Bekropamu. CKalsipHOE MPOU3BEACHHE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[onsTus: NUIMHAPUYECKAs TOBEPXHOCTh, KOHMUECKask IOBEPXHOCTh, chepryecKkasi TOBEPXHOCTD,
oOpasyromyie ToBepXHOCTe. Tenma BpalleHUs: IMIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map.
B3aumnoe pacnonoxenue chepbl M IUIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHus Ha IUI0CKOCTH. Pa3BépTka munuHapa u konyca. CummeTpusi cdepsl U mapa.

O6béM. OcHoBHBIE cBolcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOJIBLHOTO
napauenenunena U cieacreus u3 He€. OObEM MPSAMOM M HAKIOHHOM MPHU3MBI, HUIUHIIPA, TUPAMUIBI
u koHyca. O0BEM 1mIapa u M1apoBOTO CErMEeHTa.

KoMOmHanuu Ten BpalieHusi 1 MHOTOTPaHHUKOB. [Ipu3ma, BnmcaHHAs B IWJIMHID, ONMHCAHHAS
okojio muuHpa. [lepeceuenue cdepsl u mapa ¢ wiockocTeio. Kacanue mapa u  chepbl MIOCKOCTBHIO.
[ToHATHE MHOTOIpaHHUKA, OMHUCAHHOTO OKOJO cdepbl, cdepbl, BNHUCAHHONW B MHOTOTPAHHUK HIIU TEJIO
BpaIleHUsI.

[Inomans MOBEPXHOCTH LMJIMHIPA, KOHyca, Mmiomanb chepsl u e€ yacreid. [logobue B
npoctpancTBe. OTHoleHHe 00BEMOB, IUIOMIA/EH MoBepXHOCTeW Mono0HbIX (uryp. [IpeodpazoBanue
nojo0us, rToMoTeTus. Penienue 3aad Ha INIOCKOCTH € MCHIOJIB30BAaHUEM CTEPEOMETPHUECKIX METO/IOB.

[TocTpoeHne ceueHUit MHOTOTPAaHHUKOB W TEN BpAIICHUS: CEYCHMs] HWIMHIpA (MapauielbHO U
NEPIEHINKYISAPHO OCH), CEYeHUs KOHYyca (TMapajuieIbHOE OCHOBAHUIO U TMPOXOJIIee 4Yepe3 BEPIINHY),
CCYCHHUS IIapa, METOJBI IMMOCTPOSHHS CEUSHHWI: METOJ[ CJIEJIOB, METOJ BHYTPEHHETO IMPOCKTHPOBAHMUS,
METO/I TIEPEHOCA CEKYILEH TIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancTtBe. Omnepanuu HajJ BEKTOpaMHU. BekTOpHOE yMHOXKEHHE BEKTOpOB.
CBolicTBa BEKTOPHOr0 yMHOXeHHU. [IpsMoyronbHas cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopanHaTsl
BekTOpa. Pasznoxenue BekTopa mno ©Oasucy. KoopauHaTHO- BEKTOPHBI METOJ TpU  PELICHUH
TEOMETPUYECKUX 3aa4.

JIBH2KeHUsI B POCTPAHCTBE

JIBmxenus mpoctpancTBa. OToOpakenus. JIBuxeHuss u paBeHCTBO (uryp. OOmme cBoicTBa
JIBIKEHUH. Buapl [OBIKEHMI: TapauiedbHbIA [EPEHOC, LIEHTpalbHas CHUMMETpHUs, 3epKalibHas
CUMMETpHS, TOBOPOT BOKPYr mpsimoii. IlpeoOpazoBanust momoowus. [Ipsimas u cdepa Ditnepa.

INPEAMETHBIE PE3YJIbTATBI

K konmy 10 kiacca oGygaronuiicss Hay4uTCst:

CBOOO/IHO OIIEPUPOBaTh OCHOBHBIMH TOHSTHSMH CTEPEOMETPUU TPH PEUICHWH 3aaad |
NPOBEJICHUN MaTEMAaTHIECKUX PACCYKICHUH;

MIPUMEHSTHh aKCHOMBI CTEPEOMETPUH U CIIEICTBHUS U3 HUX TPHU PEUICHUH T€OMETPHUYECKHX 3a/1ad;

KJIacCU(PULIUPOBATh B3aUMHOE PpACIOJIOKEHHE TMPSMBIX B IPOCTPAHCTBE, IJIOCKOCTEH B
IPOCTPAHCTBE, NMPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

CBOOO/IHO ONEpHPOBATH MOHATUSIMHM, CBS3aHHBIMU C YIJIaMU B MPOCTPAHCTBE: MEXIY MPSMBIMHU



B IPOCTPAHCTBE, MEX Ty MPSIMOH U TJIOCKOCTHIO;

cBOOO/THO OTIEpPUPOBATH MOHATHSIMH, CBI3aHHBIMH C MHOTOTDAHHUKAMH;

CBOOOJJHO  pacmo3HaBaTh  OCHOBHBIE  BHJBl ~ MHOTOTPAaHHHKOB  (IpU3Ma, INHpPaMHIA,
IpSMOYTOJIbHBIN Mapajuiesnenumen, Kyo);

KJIacCU(HUIUPOBaTh MHOTOTPAaHHHMKH, BBIOMpass OCHOBAaHHS s Kiaccuukanuu, CcBOOOJHO
OIIEPUPOBATh MOHITUSIMHU, CBS3aHHBIMH C CEYCHHEM MHOTOIDaHHHKOB

IUIOCKOCTBIO;

BBINTOJTHATH MapaJUIeIbHOE, IEHTPAILHOE H OPTOrOHAJIBHOE IPOSKTUPOBAaHKE (PUTYp Ha IUIOCKOCTH,
BBITIOJIHATH U300pakeHUsT PUTYP HA IJIOCKOCTH;

CTPOHTH CCUCHMS MHOTOTPAHHHMKOB PAa3IMYHBIMU METO/AMH, BBINOJIHATH (BBIHOCHBIC) IJIOCKHE
YEepPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATH TUIOIIAIN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpH3Ma, MHpaMHIa), T€OMETPHUECKHX
TN ¢ IpUMEHEHHEM (HopMYyIT;

CBOOO/IHO OTIEPHPOBATH TMOHITUSAMH: CUMMETPUSI B TPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTh
CHMMETPHH, LIEHTP, OCh U IIOCKOCTh CHMMETPUH (DUTYPBI;

CBOOOJTHO ONEpPUPOBATh MOHATUSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM M  KOOpJHMHATaM B
IPOCTPAHCTBE;

BBITIOJTHATH JACHCTBHS HAJl BEKTOPAMH;

pemiaTh 3agadd  Ha  JOKAa3aTeNbCTBO MAaTEMAaTHYeCKMX  OTHOIICHWH M HaXOXICHHUE
TeOMETPUYECKUX BEJIMYHMH, TNPHUMEHSS M3BECTHBIE METOJbI NPH PEUICHMH MaTeMaTW4YecKUX 3ajad
HOBBIIICHHOTO U BBICOKOTO YPOBHSI CJIO)KHOCTH;

IIPUMEHATh INPOCTEHIIME IIPOrPpaMMHBIE CPEICTBA M JJIEKTPOHHO- KOMMYHHMKAI[MOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECCKUX 3a/1aY;

U3BJIEKaTh, MpPeoOpa3oBbIBaTh U  HMHTEPIPETUPOBATh HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuyYecKuXx (urypax, IpeACcTaBICHHYIO Ha YepTexax U PUCYHKaX;

[IPUMEHATh TIOJYYCHHBIC 3HAHMSA HA INPAKTUKE: CPaBHUBAaTh M aHAIM3UPOBATh pEAJIbHBIC
CUTyallUd, IPUMEHATb H3Y4YCHHBIC IIOHATUSA B IPOLECCEe IIOMCKA PEIICHU MaTEeMaTHYECKU
chopMyIMPOBAHHON MPOOIEMBI, MOAETUPOBATh peajbHbIE CUTYAllMM Ha S3bIKE T'€OMETPHH, HCCIIEOBATh
MIOCTPOCHHBIE MOJEJIM C HCIIOJB30BAaHMEM TI'E€OMETPUYECKHX MOHATHI M TeopeM, ammapara ajareOpsl,
pelaTh NpakTUYECKUE 33J1a4M, CBSI3aHHBIE C HAXOKICHUEM I'€OMETPUYECKUX BEJINYUH;

UMETh TPEJCTaBIEHUs] 00 OCHOBHBIX JTalax pa3BUTHS T'€OMETPUM KaK COCTaBHOW YacTH
(dyH1aMeHTa pa3BUTHsI TEXHOJIOTUH.

K xoniy 11 knacca oOy4aroniuiicss Hay4uTCs:

CBOOO/IHO ONEpUPOBaTh MOHATHAMM, CBS3aHHBIMH C LWIMHAPUYECKOM, KOHUYECKOH |
cepruecKOil MOBEPXHOCTIMH, OOBSCHSITH CIIOCOOBI TTOTyICHUS;

OIlepUPOBATh MOHATUAMH, CBSI3aHHBIMU C TEJIAaMH BpAIIECHUS: LMJIMHAPOM, KOHYcOM, cdepoi u
1apowm;

pacro3HaBaTh Tela BpaleHus (HUIMHIP, KOHYC, cdepa U 11ap) U 0OBACHATH CIIOCOOBI MOTY4YEHUS
TEJ BPAICHUS;

KJIaCCU(UITUPOBATH B3aMMHOE PACTIOIOKEHUE CEephl U TUIOCKOCTH;

BBIYHCIISITh BEJTMYMHBI AJIEMEHTOB MHOTOTPAHHHKOB W TN BpAIlEHHs, OOBEMBI M IUTOIIAN
MOBEPXHOCTEl MHOTOIPAaHHUKOB U TeJl BPAIIEHHsI, TEOMETPUUECKUX Tl C IPUMEHEHUEeM (HopMyIr;

CBOOO/IHO ONEPUPOBATH MOHATHSMHU, CBS3aHHBIMH C KOMOMHALMAMH TeNl BpalleHUs W
MHOTOIPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cepy M ONMuCaHHBIN OKOIO cdephl, cdepa, BIUCAHHAS
B MHOTOTPAHHUK WJIM TEJO BPAIICHUS;



BBIYKCIISITh COOTHOIICHUSI MEKIY IJIOMIASIMHA ITOBEPXHOCTEH M 00BhEMaMK OTOOHBIX TE,

M300pakaTh H3ydaeMble (DUTYPHI, BBIIOJHATH (BBIHOCHBIC) IJIOCKHUE YEPTEKH W3 PHUCYHKOB
NPOCTHIX 00BEMHBIX (DUTYP: BHIl CBEPXY, COOKY, CHH3Y, CTPOHTh CEYCHHUsS TEJ BPAICHHUS;

U3BJIEKAaTh, HWHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh HMH(OPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTYpax, MPEACTABICHHYIO HA YepTeXax U PUCYHKaX;

CBOGOI[HO ONCPpHUPOBATL IMOHATHUCM BCKTOP B TIMPOCTPAHCTBE, BbIIIOJHATL ONCpallluU HaAI
BEKTOPAMHU;

3aJaBaTh IJIOCKOCTh YPaBHEHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT;

peuiatb reoOMCTPUYCCKUEC 3ald4 Ha BBIYUCICHUC YITIOB MCXKAY IMPAMBIMU W IIJIOCKOCTSIMU,
BBIYHCJICHUE PACCTOSHUA OT TOYKH JIO IUIOCKOCTH, B  IEJIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMTHATHOTO METOJIA MIPU PEIICHHH;

CBOOO/IHO ONEPHPOBATH TMOHATHSIMHU, CBSI3AHHBIMU C JBWKCHHEM B IPOCTPAHCTBE, 3HAThH
CBOICTBA JIBMKCHHIA;

BBINOJIHAT M300pakK€HUS MHOTOIPAaHHMKOM M Te€J BpallleHUs IpU MHapajuiebHOM MEPEHOCE,
[EHTPAIBHOW CHMMETPHH, 3€PKaJbHOM CHMMETPHUH, HPU TIOBOPOTE BOKPYT MPSIMOI, peoOpa3oBaHUs
IOI00M;

CTPOUTh CEYEHUS MHOIOIPAaHHMKOB M TeEJl BpAlllEHUS: CEUEHUs LWIMHApPA (MapauielbHO U
HEePHEeHAUKYIISIPHO OCH), CEYEHHUs! KOHyca (IapajuieJbHOE OCHOBAHUIO M IPOXOJIIee Yepe3 BEpILUHY),
CEYEHUs 11apa;

UCIOJIb30BATh  METOJBbI IIOCTPOEHUS CEYEHHMH: METOJ  CIIEAOB, METOJ  BHYTPEHHETO
IIPOEKTUPOBAHNUS, METOJL IEPEHOCA CEKYLIEH IIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHMSI,

IIPUMEHATh FeOMETpUUEcKre (GaKThl ISl PEILIEHUS] CTEPEOMETPUUECKUX 3a/1a4, IPEINOIararoIinx
HECKOJIBKO 1I1aroB PeIeHus], €CJI YCIIOBUS IPUMEHEHMs 3aJ]aHbl B SIBHOM M HEsIBHOH (opme;

pemars 3aja4d Ha  JI0Ka3aTelbCTBO ~ MATEMATHYECKMX OTHOUIEHMM W HaXOXKJIEHUE
FEOMETPUUECKUX BEINYHH;

IIPUMEHATH IPOrPaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU
CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHATh IIOJIyYEHHBIE 3HAaHUS Ha IPAKTHKE: CPaBHUBAaTh, AaHAIW3UPOBATh U OLICHUBATbH
peallbHbIC CUTYALUU, IPUMEHATh U3YYCHHBIE IIOHATHS, TEOPEMBI, CBOMCTBA B IPOLECCE ITOMCKA PELLICHUS
MaTeMaTH4eckl C(OpMYyIMPOBAaHHOM NpoOJIEeMBbl, MOJEIUPOBATh peajbHbIE CHUTYyallMM Ha S3bIKe
T€OMETPUH, HCCIEAOBATh IIOCTPOCHHBIE MOJENM C HCIOJIB30BAaHUEM T'€OMETPUYECKUX IOHATHM U
TEopeM, armapara ajaredpsl, pemarh NPakTUYeCKUe 3a/1a4ul, CBI3aHHbIE C HAXOKACHUEM IT'€OMETPUUECKUX
BEJIMYUH;

UMETh TPE/CTaBIEHUs] 00 OCHOBHBIX JTalax pa3BUTHS T'€OMETPUM KaK COCTaBHOW YacTH
(dyH1aMeHTa pa3BUTHSI TEXHOJIOTUH.



TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC

Neo Kou-

n\n Tema BO JeAITeJILHOCTD YUYHMTeEJIsI ¢ y4eToM padoyeii

4aco | MporpamMMbl BOCIIMTAHUS
B

BBe/ieHne B crepeoMeTpHIo 23

1 OcHOBHBIE IpaBUIa U300pAKEHHS HA PUCYHKE IIIOCKOCTH, apajlIeIbHbIX - YyCTaHaBJIMBATh JI0BEPUTENIbHbIE OTHOLICHUS MEXIY
IpSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka 1 YUUTENEM U 00YYaIOIUMUCS, CIIOCOOCTBYIOIINX

2 [ToHsATHS cTEpeOMETpHUM: TOUKA, MPsIMast, INIOCKOCTh, IPOCTPAHCTBO. MO3UTHBHOMY BOCHPUATHIO YUALTUMHUCS TPeOOBaHUIH 1
OcHoBHbI€ IpaBUiIa 300paKEHUS HA PUCYHKE IJIOCKOCTH, apaslieIbHbIX poch0 yUHUTEsl; - IPUBJIEKaTh BHUMAHNUE 00YJaroIuXcs
IpsSMBIX (OTPE3KOB), CEPEMHBI OTpe3Ka 1 K 00CyX/1aeMoii Ha ypoke UH(pOpMaIuK, aKTUBU3ALH

3 [TonsATHA: IEpeceKaronIMecs IIOCKOCTH, TEPECEKAIOIINECS IIpsIMas U TI0O3HABATEIbHOMN IEATENHLHOCTH 00yJaromMXCs; -
IJIOCKOCTB; MOJIYIPOCTPAHCTBO 1 o0y /1aTh 00yJaroIuMXcsl COOM0aTh Ha YpOKe

4 [TonsTHs: nepecekaronmecs MIOCKOCTH, IEPECEKAIOIINECS TPsAMas U NPUHIUITEL y9€OHON TUCUUIUIMHBI U CAMOOPTaHU3aUH;
IUIOCKOCTD; TIOJIYIPOCTPAHCTBO 1 NPUBJIEKaTh BHUMaHHE 00y4aroIuXcsl K IEHHOCTHOMY

5 MHororpaHHuKH, 1300paXKeHne MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD, aCTEKTY M3y4aeMbIX Ha YPOKE SABICHUH, OHATHH,
HECYIECTBYIOIHX 00OHEKTOB 1 IIPUEMOB; - IPUMEHSATh Ha YPOKE HHTEPAKTUBHBIE (POPMBI

6 MHororpaHHuKH, 1300paXKeHne MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD, PabOTBI, CTUMYTUPYIONIHE O3HABATEIBHYIO MOTHBALIMIO
HECYIIECTBYIOIIMX 0OBEKTOB 1 00yyYaroImuxcs; - OpraHu30BbIBATh MEPCTBO

7 AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIIEICTBUS U3 HUX 1 OPYAMPOBAHHBIX 00YHAIOIMXCS HAl MX HEYCIIEBAIOINMHU

8 AKCHOMBI CTEDEOMETPUH M NIEPBBIE CIIECTBUS M3 HUX 1 OHOKTIACCHUKAMH, TAIOIICC obyqatommumes COLHabHO

9 AKCHOMBI CTEPEOMETPHHU U TIepBbIe clieACTBUS U3 HUX. CocoOBI 3a1aHus SHATHMBII OTIBIT COTPYAHIMCCTBA M BSAUMHOM TMOMOLIH, -
HPSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. O003HAUEHUS MPSIMBIX U MHULNHAPOBATE W MOANCPKUBATE HCCICOBATCIECKYIO
IIOCKOCTElH 1 JIESITEIbHOCTh 00yYaroINXCs B paMKax pean3aluid UMU

10 | U300pakeHne ceueHui MIpaMuIbl, Ky0a U PU3MBI, KOTOPbIE TPOXO/ISAT MHMBUAYANBHBIX M IPYIIOBBIX HCCICAOBATCIECKIX
yepe3 ux péopa. M3o0paxxeHue rnepeceueHus NOIyYeHHBIX MIIOCKOCTEH. TpOCKTOB,
PackpammBaHye MOCTPOEHHBIX CEYEHHUI pa3HbIMU LIBETaMU 1 - no6yxnath 06yqavrou11/1xc;1 cobmozaTh Ha ypoke

11 N3o0pakeHue ceueHnid MUpaMu/Ibl, Ky0a U IPU3MBbI, KOTOPBIE POXOISAT MPHHIMUIIEL y4COHOH AMCLIMITMHEL H CAMOOPraHH3aLIIH;
gyepes ux péopa. M3obpakeHne nepecedeHus MmoIyIeHHbBIX II0CKOCTEH. TpHBJICKATH BHUMAHMC O6yqammHXCHUK HCHHOCTHOMY
PackpaniBaHue NOCTPOSHHBIX CEYEHUH pPa3HbIMM [IBETAMHU 1 ACTICKTY M3YHTaCMBIX Ha yPOKC ABJICHHH, TIOHATHH,
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N300paxeHue cedeHni nupamMuibl, Kyoa 1 IpU3Mbl, KOTOPBIE TPOXOJIAT
yepes ux péopa. M3obpaxenue nepeceyeHus MOIyUCHHBIX IIJIOCKOCTEH.

IIPUEMOB; - IPUMEHSATh Ha YPOKE HHTEPAKTUBHBIC
(bopMbI pabOThI, CTUMYJIUPYIOIIHNE T03HABATEIHHYIO

PackpaniBanuie nocTpOEHHbIX CEYEHHUI pa3HbIMU LIBETaMU 1 MOTHBALIMIO O0yYarOIINXCsl; PEAIU30BbIBATh
13 | 3oOpaxkenue ceueHuit nupaMubl, Ky0a U MPU3MbI, KOTOPHIE IPOXOIST BOCIHUTATEIbHbIE BOBMOKHOCTH B PA3JIMYHBIX BUJAX
gyepes ux péopa. M3o0pakeHne nepecedeHus MoTyICHHBIX ITI0OCKOCTEH. JIeATETLHOCTH O0YUYaIOIINXCSI CO CIIOBECHOM (3HAKOBOIN)
PackpammBaHye MOCTPOCHHBIX CEYEHHI pa3HbIMU 1IBETaMU 1 OCHOBOI1: BBIBOJIbI U I0KA3aTEIbCTBO (POPMYJI, aHATHU3
14 Meron cnefoB i1 TOCTPOEHUs CEYEHUN 1 dbopMyII, pelieHre TeKCTOBBIX KOJTHMYECTBEHHBIX H
15 Merton ciefoB aJisi HOCTpoeHUs ceueHuil. CBOMCTBA MepeceueHMit Ka4YeCTBCHHBIX 3a]1a4, BBIMIOJHCHHUE 3a/IAaHUH 110
MPSMBIX U ILJIOCKOCTEH 1 pasrpaHn4CHUIO HOHﬁTHﬁ, CaMOCTOSATECIIbHAs pa60Ta C
16 Merton cnenoB anst noctpoeHus ceueHuid. CBoiicTBa nepeceyeHuit Y4EOHHKOM, CHCTeMATH3AIHS Y‘IC?HOFO Matrepuania,
TIPSIMBIX ¥ [TOCKOCTEHt 1 CIIyIIaHWE U aHAJIU3 BBICTYIIJIEHUI CBOUX TOBapHILEH; -
17 [TocTpoeHue ceueHuii B mupamue, Kyoe mo TpéM Toukam Ha pEéopax. IPOCKTHPOBATH CHUTYALlHH U COOBITHSI, PA3BUBAIOLLIE
Co3z/taHue BBIHOCHBIX YEpTEXKEeH U 3alHCh IaroB NOCTPOEHHUS 1 SMOLHOHANLHO-LEHHOCTHYIO chepy 00yHaromerocs
18 [TocTpoeHue ceueHuii B mupamuie, Kyoe mo TpéM ToukaMm Ha pEéopax.
Co3z/taHue BBIHOCHBIX YEpTEXKEeH U 3alHCh IaroB NOCTPOEHHUS 1
19 [TocTpoeHue ceueHuii B mupamue, Kyoe mo TpéM Toukam Ha pEéopax.
Coz/tanue BBIHOCHBIX YepTeXKeH U 3alKCh 1aroB NOCTPOEHUS 1
20 | IToctpoenue ceueHuit B nupamue, Kyoe 1o TpéM Toukam Ha pEopax.
Coztanue BRIHOCHBIX YepTeKeH U 3alMCh 11aroB NOCTPOEHHUS 1
21 | IloBropenue miaanuMeTpuu: Teopema o MPOMOPIHMOHAIBHBIX OTPE3Kax.
ITonobue TpeyroabHUKOB 1
22 IToBropenue miannmerpun: Teopema Menenas. PacueTsl B ceueHMsIX Ha
BBIHOCHBIX 4epTexkax. McTopusi pa3BUTHS INITaHUMETPUU U ctepeomerpun | 1
23 KonrtponsHas padora "Akcuomsl crepeomerpun. CeueHus" 1
B3aumHoe pacnoJiokeHue NPSIMbIX B IPOCTPAHCTBE 6
24 | B3auMHOE pacmoiioKeHHe MPSMBIX B pocTpaHcTBe. CKpeImnBaronmecs - Mo0yk/1aTh 00yUaroIUXCs COOI0IaTh Ha YPOKE
npsamele. [Ipusnaku ckpenuBaromuxcs npsaMeix. [lapamiensbHblie npsiMble MIPUHIIMITBI Y9eOHOM TUCIUTUITMHBI B CaMOOPTaHU3alINH;
B IIPOCTPAHCTBE 1 MPUBJIEKaTh BHUMaHUE 00y4YaIOIUXCsl K IEHHOCTHOMY
25 | Teopema O CyIIECTBOBAaHMU U €TUHCTBEHHOCTH MPSIMOM MapayuieIbHON acITeKTy U3Y4aeMBbIX Ha YPOKE SIBJICHUH, IOHATHH,
JTAHHOW MPSIMOM, IPOXOASILEN Yepe3 TOUKY MPOCTPAHCTBA U HE JIeKallei MIPUEMOB; - PUMEHSATH Ha YPOKE HHTEPAKTHUBHBIE
Ha JJaHHOM npsiMol. Jlemma o nmepecedeHun napauieabHbIX TPSIMbIX (bopmBbI pabOThI, CTUMYIUPYIONIUE T03HABATEIHHYIO
MJIOCKOCTBIO 1 MOTHBAIIMIO O0YYaIOIINXCS; PEaTu30BbIBATh
26 | [TapamnenbHOCTB Tpex MpsMbIX. Teopema o TpEX mapayieTbHBIX MPSIMbIX. BOCIIMTATEIbHbIE BO3MOKHOCTH B PA3JIMYHbBIX BUJAX
Teopema 0 CKPENIMBAIONIUXCS TPSIMBIX 1 JIeATETLHOCTH O0YYaIOIINXCS CO CIIOBECHON (3HAKOBOW )
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27

[TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOMCTBA MapaJJIETbHOTO
npoekTupoBanus. M3o0paxeHnue pa3Hbix GUryp B napajiesibHON

OCHOBOM: BBIBOJIBI M JIOKA3aTEIbCTBO (hopMyI, aHamm3
(bopMy1, peleHre TEKCTOBBIX KOJMYECTBEHHBIX U

IPOCKIUH 1 Ka4eCTBEHHBIX 3a]1a4, BHIITOJHEHNUE 3aaHUH 110
28 | LlenTpaspHas npoekuus. Yroji ¢ COHapaBiIeHHbBIMUA CTOPOHAMHU. YTOJI pasrpaHMUYCHUIO IOHATHUH, CAMOCTOATENbHAs paboTa ¢
MEXy IpSAMBIMU. 33a4u Ha JOKa3aTeIbCTBO U MCCIIEIOBAHNUE, y4eOHHKOM, CUCTEMaTU3alus y4eOHOro MaTepuania,
CBsI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE 1 CJIyILIAaHUE U aHAJIM3 BBICTYIUIEHUH CBOMX TOBAPHILEH
29 | KonrpomnbHas pabora. 1
IMapa/ieIbHOCTH NPSIMBIX H IIOCKOCTEl B POCTPAHCTBE. 8
30 | IloHATus: mapaieabHOCTh NPSAMON U IJIOCKOCTU B IPOCTPAHCTBE. - YyCTaHaBJIMBATh JI0BEPUTENbHbIE OTHOLICHUS MEXIY
[Tpu3Hak napawuieabHOCTH IpSIMOM U 11ockocTu. CBoiicTBa YUUTENEM U 00YYaIOIUMUCS, CIIOCOOCTBYIOIINX
napajyIeIbHOCTH NPSMON U MJIOCKOCTH 1 MO3UTHBHOMY BOCHPUATHIO YUALTUMHUCS TPeOOBaHUH 1
31 | 'eomerpuueckue 3a/1aun Ha BHIYHACICHUE U JJOKA3aTEIbCTBO, CBA3aHHBIC C IPOCHO YUUTEINS; - IPUBJIEKATh BHUMAaHNE 00YJarOIINXCs
[apaJljIeJIbHOCTBIO PSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE 1 K 00Cy»/1aeMoii Ha ypoke UH(OpMaIuK, aKTUBU3ALH
32 | IloctpoeHune cedeHust, IPOXOASIIETO Yepe3 JaHHYIO NPSIMYIO Ha YepTexkKe TI03HABATEILHOM JIEATENBHOCTU 00yJaroIIUXCs; -
U NapajuleIbHOro ApYyroi npsiMoi. Pacuér oTHomeHmi 1 o0y /1aTh 00y4aroImMXxcsl COOM0aTh Ha YpOKe
33 | [MapamrenpHas MPOCKIUS, MPUMEHEHHE JIISl IIOCTPOCHUS CEUCHUI Ky0a u IPUHIHMIIB y4€0HON AUCIUILIMHBI M CAMOOPTaHM3alliH;
napauienenunena. CBONCTBa MapaJlyiesIenuIe a U MIpU3MBI 1 TNPUBJIEKATh BHUMAHKUE O0YYAKOIIMXCS K LIEHHOCTHOMY
34 [TapannensHble miiockocTH. [IpU3HaKkK napamienbHOCTH ABYX IutockocTeil | 1 aCIeKTy U3y4aeMBbIX Ha YPOKE SIBIICHUH, TIOHATHI,
35 Teopema 0 mapayIeNbHOCTH U €IUHCTBEHHOCTH TIIOCKOCTH, MPOXOAAIIECH MPUEMOB; - PHMCHSTH Ha YPOKE HHTEPAKTHBHBIC POPMBI
4yepe3 TOUKY, He TPUHAAJICKANTYI0 JAHHOU IJIOCKOCTH | clieacTBus u3 He€ | 1 paboThl, CTUMYITHPYIONIHE TO3HABATEIbHYIO MOTHBALIHIO
36 | CaoiicTBa mapauieNibHBIX MIOCKOCTEH: O MapayIeIbHOCTH MPSIMBIX o0yqaromuxcs
nepecedeHusl MPH MePeceYeHU  JIBYX MapauIeTIbHBIX IOCKOCTEH
TpeTheil, 00 oTpe3Kax napaiesIbHbIX MPSAMBIX, 3aKIIOYEHHBIX MEXKIY
napajieIbHBIMU TUTIOCKOCTSIME; O TIEPECEYCHUH TIPSIMOM C IBYMSI
napajyieIbHbIMU TIOCKOCTSIMU 1
37 | KourponbHas pabora 1
IlepneHIMKYJISIPHOCTH NPSIMBIX M IVIOCKOCTEl B MPOCTPAHCTBE 25
38 | IloBropenue: Teopema [Mudaropa Ha MIOCKOCTH 1 - YCTaHABJIMBATh JIOBEPUTEILHBIC OTHOIICHUS MEXKITY
39 IToBTOpEHHE: TPUTOHOMETPHS IPSIMOYTOJILHOTO TPEYTOJILHUKA 1 YUYHTENEM U 00yYaroLMMHCS, CIOCOOCTBYHOIIMX
40 | CaoiicTBa Ky0a ¥ IPSIMOYTOJIBHOTO MapajIeNenuIena 1 TO3UTHBHOMY BOCTIPHATHIO Y4aIMMHCS TPEOOBAHHIA 1
41 | BolunclieHUE JUIMH OTPE3KOB B KyOE W MPAMOYTOJILHOM Tapayutenenunene | 1 npock0 YAUTCIA, = HPUBJICKATh BHUIMAHUC obyuaronmxcs
42 | TlepneHauKyISPHOCT MPAMOiL U tockocTy. [TpusHak K 06cy>1<)1aeM01/1vHa YPOKe HH(OpMAIiH, aKTHBH3AIHHA
MepIeHMKYIAPHOCTH IPAMOIH H TIOCKOCTH 1 MO3HABATEBHOM JESITETLHOCTH 00YUYaIOMIUXCS; -
43 IlepneHqUKyISPHOCTD MPSAMOM U TUIOCKOCTHU. [Ipu3Hax nody:xnath 06yqa}(3m1/1xc;{ cOOMONATE HA ypOKe
MepIEH Ky ISPHOCTH TIPAMOIT H ITOCKOCTH 1 HNPUHIUIBI Y9eOHON AUCIUILTUHBI M CAMOOPTaHN3alUY;
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44 | Teopema 0 CyIIECTBOBAHUU U €AMHCTBEHHOCTH MPSIMOMN, IPOXOAIIEH NPUBJICKATh BHUMaHHE 00y4aroIUXCsl K IEHHOCTHOMY
yepe3 TOUKY IPOCTPAHCTBA U NMEPIEHIUKYISIPHON K INIOCKOCTH 1 acIeKTy U3y4aeMbIX Ha YPOKE sIBJICHUH, IOHATHH,
45 | IliockocTH ¥ IEPIeHIUKYIISIPHBIC UM NPSIMbIE B MHOTOTPaHHUKAX 1 IPUEMOB; - IPUMEHSTh Ha YPOKE HHTEPAKTHUBHBIE ()OPMBI
46 I1mockocTH ¥ NEPNEHIUKYIISIPHBIE UM IIPSIMbIE B MHOTOTPaHHUKAX 1 paboThI, CTUMYJIMPYOLINE I03HABATEIILHYIO MOTUBALIUIO
47 | llepnenaukynsp u HakJIoHHas. [locTpoeHue neprneHanKyspa u3 TOUKu 00y4alOMIUXCs; - OPraHU30BBIBATE MICHCTBO
Ha IPSIMYIO 1 3PYIUPOBAHHBIX 00YUYAIOIINXCS HA/l UX HEYCHEBAIOIUMU
48 | Ilepnennukyisip 1 HakJIOHHAs. [locTpoeHue nepreHuKyIIpa U3 TOUKH OHOKTACCHUKAMH, TAIOIICE obyuatomumcs COnHaIbHO
HA TIPSIMYIO 1 3HAYMMBIM ONBIT COTPYJHUYECTBA U B3aUMHOMN IIOMOUIH; -
49 | TeopeMa 0 TPEX NmeprneHAUKy/IApax (Ipsamas u 00paTHas) 1 MHULIMUPOBATE U MOAIACPKUBATE HCCICIOBATCIbCKYTO
50 | Teopema o Tpéx meprieHAUKYIsIpax (psiMasi 1 0OpaTHas) 1 AEATENLHOCTE 00YHAlONIXCA B PAMKAX PealH3alluy uMH
51 | Vrom MoKty CKpOIMBAIOIIMHCH TPAMbIMA 1 I/IHIII/IBI/II[}T&JII)HBIX U TPYIIOBBIX UCCIIEOBATEIBCKUX
52 | Ilouck neprneHAUKYISAPHBIX MPSIMBIX C IIOMOLIbIO MEPIEHIUKYIISIPHBIX MPOCKTOR,
IOCKOCTei 1 - MOOYk/1aTh 00YUAIOIIUXCSI COOJIOIATh HA YPOKE
OPUHIUIBI Y4eOHON IUCHUILIMHBI M CAMOOPIaHU3aLUY;
53 OpTOroHaNbHOE MPOCKTUPOBAHUE 1
- — IIpUBJIEKaTh BHUMaHNE 00y4arOIUXCsl K IEHHOCTHOMY
o4 ITocTpoenue CeYeHHH Ky0a, IpU3Mbl, IPABUIILHON MUPAMUIBI C TOMOILBIO ACIIEKTY M3y4AEMbIX HA YPOKE ABIEHHU, TOHSTH,
OPTOTOHAIILHOM TIPOCKILMN - 1 IIPUEMOB; - IPUMEHSATh Ha YPOKE HHTEPAKTUBHBIE
55 | IlocTpoenue cedeHuit Ky0a, IpU3Mbl, IPABUIILHON NMUPAMUIBI C TOMOIIBIO (bOpMBI PAGOTHI, CTHMYITHPYIOIIHE M03HABATETBHYIO
OPTOTOHATLHON MPOCKILMH 1 MOTHBAIIMIO O0yYaIOIINXCS; PEATU30BbIBATh
56 CI/IMMeTpI/IjI B IPOCTPAHCTBE OTHOCUTEIBHO II0CKOCTH. [llmockocTn BOCIIUTATENbHBIE BO3MOYKHOCTH B PA3THYHBIX BUAAX
CHMMCTPpHUHN B MHOTOTpaHHHKax _ 1 JeSATeNBHOCTH 00YYaOIIUXCs CO CIIOBECHOM (3HAKOBOIA)
57 | Ilpu3Hak nepneHAuKyIIPHOCTH HNPSIMOI U MJIOCKOCTH KakK CJIe/ICTBHE OCHOBOI{: BBIBOJIBI 1 10KA3aTENbCTBO (JOPMYII, AHATH3
CHMMCTpUH 1 (GopMyJ1, pelieHre TEKCTOBBIX KOJIMYECTBEHHBIX
58 [IpaBuibHBIE MHOTOTPAaHHUKH. PacyéT paccTOsIHUN OT TOYKH 10 KaueCTBEHHbIX 34134, BBIOJTHEHHIE 3a[aHHH 110
IIOCKOCTH 1 pasTpaHMUYCHHIO TOHATHH, CAMOCTOSATENbHAS paboTa ¢
59 IIpaBunpHBIE MHOTOTPAHHUKHU. Pacd€T pacCcTOSIHUN OT TOYKHU 10 Y4eOHUKOM, CHCTEMATH3aIMs yaeGHOro MaTepHaa,
IIOCKOCTH 1 CIIyIIaHHWE W aHAJIU3 BBICTYIIJICHUI CBOUX TOBapHILEH; -
60 Croco0bl ONMyCTUTDb NCPICHAUKYIIAPLL: CAMMCTPUSA, CABUT TOYKH 110 [IPOEKTUPOBATEH CUTYALIUH U COGBITI/DI, pa3BUBArOIINE
napasiesbHON IPIMOn 1 AMOITMOHAIBHO-TIIEHHOCTHYIO cepy 00ydaromerocs
61 | CaBur no HemapaIeabHON MPSIMOM, U3MEHEHUE PACCTOSTHUI 1
62 | KonrponbHas padota "B3anMHoe pacrosiokeHre IpsIMbIX U IJIOCKOCTEN B
pocTpaHcTBe"” 1
Yribl U paccToOsIHUA 16
63 | [loBTOpeHue: yroma Mexxay NpsSIMbIMU Ha TUIOCKOCTH, TPUTOHOMETPHS B - no0Oy>XAaTh 00yJaroImuxcs coOM01aTh Ha YPOKe
IIPOM3BOJILHOM TPEYrOJIbHHUKE, TEOPEMA KOCHHYCOB 1 IPUHIUINBI Y4eOHON AUCIHUILIUHBI M CAMOOPIaHN3alUY;
64 [ToBTOpEHME: Yyron Mexay CKpelMBaIOIMMUCS IPSIMBIMU B IpocTpaHcTBe | 1 TPUBJIEKATh BHUMAHUE 00y4arOIMXCcsl K IEHHOCTHOMY
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65

FGOMeTpI/I‘-IeCKI/Ie MCTOJbI BEIYUCIICHUSA yIJila MCXKAY NIPAMBIMU B

aCIEKTY U3Y4acMbIX Ha YPOKE SBJIICHUM, IIOHATUH,

MHOTOTpaHHHKaX 1 MIPUEMOB; - IPUMEHSATH Ha YPOKE HHTEPAKTHUBHBIC

66 JByrpanubiii yroj. CBONCTBO JUHEMHBIX YIJIOB ABYTPAHHOTO yria 1 (opMBbI pabOThI, CTUMYIUPYIOIIUE TO3HABATEIBHYIO

67 [lepnenaukynspHbie 10ckocTH. CBOMCTBA B3aUMHO MEPIIEHIUKYIISPHBIX MOTHMBALIUIO 00YJaOIIMXCS; PEATU30BBIBATH
MIOCKOCTEH 1 BOCIIUTATEIbHBIE BO3MOKHOCTH B PA3IMYHBIX BUAX

68 [Ipu3Hak nepneHIuKyIIpHOCTH MIIOCKOCTEN; TeOpeMa 0 IPsIMOM ACATENIBHOCTH 00y4aroIMXCsL CO CIIOBECHOM (3HAKOBOIA)
nepecedeHysl IByX IJI0CKOCTEN NMepIeHANKYIISIPHBIX TpEThel miockoctu | 1 OCHOBO: BBIBO/IBI M JIOKa3aTeNbCTBO (POPMYJI, aHAIIN3

69 [IpssMOyTOJIBHBIN MTapauieenuIe]; Kyo; n3MepeHus, CBOHCTBA hopmyu1, perIeHne TeKCTOBBIX KOJMYCCTBCHHBIX 1
IIPSIMOYTOJIBHOTO MapajLIeIeINIe A 1 KAaueCTBEHHBIX 3aJa4, BBIIIOJIHEHUE 3aJaHUil 110

70 Teopema o AuaroHanu NPSMOYTOJIBLHOTO MapaljiesienuIieia U CIe/ICTBUE pasrpaHUYCHHIO OHSTHH, CAMOCTOSITENbHAs paboTa ¢
U3 Heé 1 y4eOHUKOM, cUCTeMaTH3alusl y4eOHOTro MaTepuana,

71 | CrepeoMeTpHYECKUE U MPHUKIIAJHBIC 3a/1a4H, CBA3AHHBIC CO B3aMMHBIM CIyIIAHUE 1 aHAJU3 BRICTYTUICHUH CBOMX TOBAPMILCH; -
DPACIIONIOKEHHEM IIPSMBIX H IUIOCKOCTH 1 NPUMEHSTH HA YPOKE HHTEPAKTUBHBIE (HOPMBI PabOTHI,

72 | IloBTOpEHHE: CKPEIIMBAOIINECS TIPAMBIE, TTAPAJIIEIbHBIE IIIOCKOCTH B CTUMYJIMPYIOIIME [I03HABATC/IEHYIO MOTHBALIMIO
CTaH/IAPTHBIX MHOTOI'PAaHHUKAX 1 00y4aroluxcs; - OpraHu30BbIBATH IEPCTBO

73 | Ilapa napasenbHbIX IIOCKOCTEN Ha CKPEIMBAIOIIUXCS IPAMBIX, PYAUPOBAHHBIX OOYUAKOMIMXCA HAJl HX
PACCTOSHME MEXKITY CKPEIMBAIOIMMHUCS IPSIMBIMH B IPOCTBIX CHTyarusx | 1 HCYCIICBAIOMMI OZHOKTACCHUKAMH, IAIOIIEE

74 | PaccTosiHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 06yHaFOIMMCS COLHATBHO 3Ha4MMBIN OTIBIT
IOCKOCTH 1 COTPYAHUYECTBA M B3aMMHOM ITOMOIIN; - HHUIIHHPOBATH

75 | Beruuciienue paccTOSTHAN MEKIY CKPEIIMBAIOIUMHUCS TPSIMBIMH C ¥ TOJUICPAKHIBATE UCCIICAOBATCIIBCKYIO NCATCIEHOCTR
MOMOIIBIO NEPIEHIUKYISIPHON MIOCKOCTH 1 00YHaIONAXCA B PAMKAX PEATHSALHN HMH

76 TpéxrpaHHslil yroi, HEpaBEHCTBA /I TPEXTPaHHBIX yIJIoB. Teopema HMHZMBHAYILHBIX 1 TPYITTOBRIX HCCACHOBATEILCKIX
ITudaropa, TeopemMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOIO yIiia 1 TPOCKTOB

77 | DneMeHThI CheprIecKOi reOMETPHH: Te0Ae3UIECKHE IMHUM Ha 3emIIe 1

78 KonrtposnbHas padora "Yrisl u paccTosHus" 1
MHororpaHHuKHu 7

79 CucremaTtu3zanus 3HaHul "MHOTrorpaHHHUK U €0 3JI€MEHTHI " 1 - IPUMEHSATH Ha YPOKE UHTEPAKTUBHbBIE (POPMBI padOTHI,

80 | IMupamuna. Buasl mupamu. [IpaBuibHas mupamuga 1 CTHUMYJIMPYIOIIHE TTO3HABATEIIbHYIO MOTHBALIUIO

81 ITpusma. [Ipsimas u HaknoHHas npusmsl. [IpaBunpHas npuzma 1 00y4arOIIHMXCs; Peani30BbIBATE BOCIINTATCIbHBIC

82 | Ipsmoii mapasutesenuIie ], IpsIMOYTrOJdbHBIN HapajuleNienures, Kyo 1 BOSMOXKHOCTH B Pa3THEHBIX BUNAX ACATCIBHOCTH

83 | Bemykisie MEOTOTpaHHNKH. Teopema Difnepa 1 06y4aloInXes €O CIOBECHOI (3HAKOBOH) OCHOBOM:

84 Beinyknbie MHOrorpanauku. Teopema Oinepa. [IpaBuibHble U BBIBO/IbI M JIOKASATENLCTBO (POpMyJT, aHams hopmy,
IOy TIPABHITHHBIE MEOTOFPAHHUKA 1 pellICHNE TEKCTOBLIX KONHYECTBEHHBIX 1 KAYECTBEHHDIX

85 3aj1a4, BBITIOJHEHUE 33/1aHUH 110 pa3rpaHUYCHHIO
KonTtponbnas pabora "MHuororpaHHuku" 1 MIOHSTUI, CAMOCTOATENIbHAS paboTa ¢ yUeOHUKOM,
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CHUCTCEMAaTU3aluAa yqe6H0ro Martcpualia, CJIylmaHue u
aHaJInu3 BI)ICTyrIJ'ICHI/Iﬁ CBOHX TOBapI/IH_[Cﬁ

BekTopsbl B mpocTpaHcTBe 12
86 | IonsTHe BEeKTOpA HA IUNIOCKOCTH M B POCTPAHCTBE 1 - YCTaHABJIMBATh JJOBEPUTEIbHBIC OTHOLICHUS MEXKIY
87 | Cymma BeKTOpOB 1 YUYHUTENIEeM U 00yJaroIIMMUCS, CIIOCOOCTBYIOMINX
88 | PasHOCTb BEKTOPOB 1 NO3UTHBHOMY BOCIIPHSATHUIO YYaIUMHCs TPEOOBaHUI U
89 | Ipasmio napanienenumena 1 pocko YUUTEII; - NPUBJICKATH BHUMAHHE oOydaromuxcs
90 | VMHOMKEHHE BEKTOPA Ha THCIO 1 K 06cy>1<ﬂaeM0HvHa ypoke uH(popMaIuu, aKTHBH3ALUH
91 | Pa3noxeHue BekTopa Mo 6a3ucy TpéxX BEKTOPOB, HE JISKAIINX B OJJHOM NIO3HABATENLHON EATENLHOCTH 00 y3atomuxes; -
IOCKOCTH 1 oOyXJ1aTh o6yqa}<31unxcsl COOTFOIaTh Ha YPOKE
92 | Cranaproe nponsseicHie 1 NPUHINIBL Y9eOHOH JUCIUILIMHEI ¥ CAaMOOPTaHU3allNY;
NPUBJIEKaTh BHUMAaHUE 00yYalOUIUXCSI K IICHHOCTHOMY
93 | BeiuncieHue yriia Mex/ 1y BEKTOPAMH B IIPOCTPAHCTBE 1 N .
— acIeKTy M3y4aeMbIX Ha yPOKE SIBICHUH, TOHATHH,
a HpOCTeI:HHHe 3a/1a11 € BEKTOpaMu 1 NPUEMOB; - IPUMEHSTh Ha YPOKE HHTEPAKTHBHBIC ()OPMBI
95 | lpocreiinme 3aj1a4n ¢ BEKTOpamMH 1 pabOThI, CTUMYJIUPYIOLIUE TI03HABATENBHYKO MOTHBALIUIO
96 | Ilpocreiimue 3a1auu C BEKTOPAMH 1 06yUaOIUXCS
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
IloBTOpEeHune, 00001IeHNE U CHCTEMATH3AIUS 3HAHUI 5
98 | OGo6mIeHNe U CHCTEeMAaTH3AINS 3HAHUI 1 - IPUMEHSATh Ha YPOKE UHTEPAKTUBHBIE (POPMBI pabOTHI,
99 | O6oOLIEHNE U CHCTEMATH3ALUS 3HAHUI 1 CTUMYIIUPYIOIIUE O3HABATENBHYIO MOTHBALIUIO
100 | Urorosas koHTpONbHAs paboTa 1 00YYaIONIMXCST; PEaTH30BbIBATH BOCITUTATEIbHBIC
101 | Urorosast koHTponbHas paboTa 1 BO3MOXKHOCTH B Pa3JIMYHBIX BUJIAX JCATCILHOCTH
102 00y4JaroIInXCsl CO CIIOBECHOM (3HAKOBOIT) OCHOBOM:
BBIBOJIBI U JOKA3aTeNIbCTBO (hopmyl, aHAIU3 (Hopmy,
pelIeHNe TeKCTOBBIX KOJMUECTBEHHBIX M KaYeCTBEHHBIX
3aj1a4, BBIIIOJHEHUE 3aaHU#l 10 Pa3rPaHUYCHUIO
HOHSTHH, CAMOCTOSITENbHAs paboTa ¢ y4eOHHKOM,
CHCTeMaTH3allMs Y4eOHOTro MaTepuaa, CIylaHue 1
O0001IeHre 1 cucTeMaTu3alys 3HaHu| 1 aHaJIN3 BBICTYIUICHHUI CBOMX TOBapHILEH
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11 kjacce

Ko
.]'l_
Ne Tema BO | JleAITeJIbHOCTH YUHTEJIA C Y4eTOM padoyeii MporpaMmmbl
m\n 4Ya | BOCHMTAHHS
co
B
AHaJIUTHYECKAsl TeoMeTpusi 15
1 [ToBropenue Temsl "CkajsipHOE TPOU3BEIEHUE BEKTOPOB" 1 - YCTaHaBJIMBAaTh JOBEPUTEIbHBIE OTHOLIECHUS MEXKITY
[ToBTopenue temsl "KoopauHaTel BEKTOpa Ha INIOCKOCTH U B yUUTEIEeM U 00YyJarOIIMMUCS, CIIOCOOCTBYIOIINX
2 npocTtpaHcTse" 1 MO3UTUBHOMY BOCHPHUATHIO YHAIIUMUCS TPeOOBAHUN 1
3 [ToBTOpeHue TeMbl "YpaBHEHHE TPSAMOM, TPOXOIAIIECH Yepe3 IBE TOUKHU" 1 IPOCHO yUHTEIIsT; - IPUBICKATh BHUMAHHE 00y4arOIMXCsl K
[ToBTOpEeHNE TeMbl "Bbrunicienue yria Mex,1y BEKTOpaMu B 00CysK1aeMoii Ha ypoKe HH(OPMALIMH, AKTHBU3ALHH
4 npocrpaHcTae” 1 MO3HABATENILHOM 1eATEIBbHOCTH 00yJaIOUINXCs; - TOOYKIaTh
AHanuTu4eckue METO/Ibl pacuéTa yriia MeXx1y IpsMbIMH B 00y4atoIIMXCs COOMOATh HA YPOKE NPHHLMIIBI y4eOHOkH
5 MHOTOTPaHHUKAX 1 JTUCIUIUIMHBI U CAMOOPTaHU3allMY; TPUBIIEKATh BHUMAaHUE
6 Jlunelinple HEpaBEHCTBA, IMHENHOE TPOrPAMMUPOBAHHIE 1 06yqafonmxc;1v K IICHHOCTHOMY aCTICKTY M3yqacMBbIX Ha
7 dopMyia pacCTOSTHUS OT TOYKH JIO TNIOCKOCTH B KOOPJIMHATAX 1 YpOKe ABIICHUMU, HOHATIH, IPUCMOB, = PUMCHATDH Ha yYpOKe
" HMHTEPAKTUBHBIE (POPMBI paOOThI, CTUMYIHPYIOIIHE
AHanuTHYECKHEe METOJIbI pacuéTa yriia MexXay MIOCKOCTSIMHU B
8 MHOTOTDAHHHKAX 1 MO3HABATENIbHYI0 MOTHUBAILIMIO O0YJaIOIIUXCS; -
OpPraHU30BBIBATH MIE(PCTBO IPYIUPOBAHHBIX 00YUAIOIIUXCS
9 YpaBHEHUE IJIOCKOCTH, HOPMaJlb, YPaBHEHUE MJIOCKOCTH B OTPE3KaxX 1
0 v 1 HaJ UX HEYCIEBAIOIIMMH OJJHOKJIACCHUKAaMHU, JIAI0I1Iee
BHEHUE TUIOCKOCTH, HOPMAJTh BHEHUE TUIOCKOCTH B OTPE3Kax N
pa ve € IIOCKOCTH, HOP aJVI » YPABHCHHNE TIOCKOC OTpesKa 00yJaronmMcs COIMaIbHO 3HAYMMBIN OMBIT COTPYIHUYECTBA
11 | JIuneiiHble HEpABEHCTBA, IMHEHHOE MPOTPaMMHUPOBAHNE 1 1 B3AHMHOH TIOMOIIIW; - HHMIIMUPOBATE 1 TIOIEPKUBATE
12 | BeKTOpHOE MPOU3BE/ICHHE 1 | nccnenoBatensekyio AesTENBHOCT 00YUAIOMMXCS B PAMKAX
13 CeUCHUA 1 HCCIIeIOBATEIILCKUX TIPOCKTOB; O0YUYarOIIMXCS;
14 | nupamuze. 1 Pa3IMYHBIX BUJAX JESATEIbHOCTH 00YYaIOIIUXCS CO
CJIOBECHOM (3HAKOBOI) OCHOBOM: BBIBOJIBI M JIOKA3aTEIBCTBO
15 | KonTtponbHas pabora "AHanutuueckas reomeTpus’ 1 dhopmyn
IloBTOpEeHue, 00001IeHNE H CHCTEeMATH3AIUs 3HAHUM 15
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE TNIOCKOCTH, TIEPECEUCHUS - YCTaHaBJIMBATh I0BEPUTEIbHBIE OTHOIICHUS MEXTY
16 | npsIMBIX W TUIOCKOCTEH 1 yUHUTEJIEM U 00yJarONUMUCS, CITOCOOCTBYIOIINX
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17 | CedeHus MHOrOrpaHHUKOB: METO/] CIIE/IOB 1 MO3UTUBHOMY BOCIIPUATHIO yYalllUMUCA TpeOOBaHUN U
18 CeueHust MHOTOTPAHHUKOB: CTAH/IAPTHBIE MHOTOTPAHHUKHI 1 1poChO y4dHTENs; - IPUBJIEKaTh BHUMaHKE 00y4aromuxcs K
[ToBTOpEHME: TUTOMIAAN MHOTOYTOJILHUKOB, (DOPMYIIBI JUTs TUIOIIAICH, 0bcyxIaeMoil Ha ypoke HH(bOPMALHH, AKTHBH3ALUH
19 cooGpa;KeHHg nonoous 1 MO3HABATEIbHOM AEITEILHOCTH O6y‘-IaIOH_[I/IXC$I; - HO6y)KI[aTB
[ToBTOpEHUeE: MO 11 MHOTOYTOJIbHUKOB, (POPMYJIBI JIs TUTOIACH, 00y9aIOIIMXCs COOMOATH Ha yPOKE MPUHIIAIIBI YIeOHO
20 COO6pa>KeHI/I}I HOI[O6I/IH 1 AUCHUIUIMHBL U CaMOOpTaHru3allini,; IIPHUBJICKATh BHUMAHUC
[Inomany ceyeHnii MHOrOrpaHHUKOB: IUIOIIAU IOBEPXHOCTEM, 00y9aIOIIMXCS K LIEHHOCTHOMY aCIIeKTY H3y4aeMbIX Ha
21 | pa3pe3aHus Ha YaCTH, COOOPAKECHUSI TOI00MS 1 YPOKE ABJICHUH, IIOHATHH, IIPUEMOB, - IIPUMCHATE Ha YPOKE
[ToBTOpEHNUE: TUIOMIAX MHOTOYTOJIBHUKOB, (GOPMYJIBI TS TIOIIAICH, MHTEPAKTUBHBIE JOPMbI PAOOTEI, CTUMYIIHPYIOLTHE
22 | coobparkenns nogobus 1 MI03HABATEIbHYIO MOTUBALIUIO O0YJarOIIUXCS; -
[NepneHAuKYISpHEIE IPAMBIE M ITIOCKOCTH: CTAHAAPTHBIE HAPhI OPraHU30BBIBATE MEPCTBO IPYIMPOBAHHBIX O0YHAKOIIMXCS
HEPIEHIUKYIAPHBIX IIOCKOCTEH U MPAMBIX, CHMMETPHU Hall X HCYCHCBAIOMNME OTHOKIIACCHIKAMH, AAtOIICe
23 | mHOrorpanHHKOB 1 00y4aroIuMcs COLMaIbHO 3HAYUMBIH OMBIT COTPYAHHYECTBA
[MapannenbHble IPAMbIE U IIOCKOCTHU: YIIIbI MEXIY CKPEIMBAIOIIAMUCS 1 B3aMMHOH ITOMOILH, - HHULMNUPOBATE 1 MONJCPKUBATE
24 | mpsveivu 1 UCCIIEJIOBATEILCKYIO AEITEIbHOCTh 00YJalOINXCs B paMKax
[leprieHAMKyNIApHBIE IPSAMBIE U MJIOCKOCTU: BEIYUCICHUS JUIUH B peanusaltii IMA HHIAUBHAYATLHBIX 1 TPYTIOBBIX
25 | MHOrOrpaHHHKAX 1 UCCIIeI0BATEIbCKUX IPOEKTOB;
-1 Th UXCS Th H K€ PUHITUITBI
[eprieHAUKYISApHBIE IPSMBIE U IIIOCKOCTH: TEOpPEMa O TPeX 06y)1<vna 00y-atomuXxca CoOIO/ATE Ha YPOKE MPHEN
26 | meprenmuxymapax 1 y4eOHOM TUCHMIUIMHBI U CAMOOPTaHU3aIMK; IPUBJIEKATh
" BHUMaHHE 00y4aroInXCs K IEHHOCTHOMY acIleKT
[TpuknagHbIe 3a7a9M, CBI3aHHBIEC C BBIYHCICHUEM 00bEMa yHarom e My y.
27 | mpsmoyromsroro mapannenennmena 1 U3y4aeMbIX Ha YPOKeE SIBICHUH, TOHATUH, TPUEMOB,; -
= MPUMEHSTH Ha YPOKE HHTEPAKTUBHBIE (DOPMBI PaOOTHI
[Tnomaayu MHOTOYTOJIBHUKOB, (POPMYIIBI JJIS TIOIIAIEH, COOOpaKEHHS p yp p (bopwni p ’
28 | moxo6us 1 CTUMYJIUPYIOIIKE TTO3HABATENbHYI0 MOTHBAIIUIO
: = = 00y4aroImuXcsi; PeaJn30BbIBATh BOCIIUTATEIILHBIC
[Tnomaay ceveHnit MHOTOTPaHHUKOB: TUIOIAIN TIOBEPXHOCTEH, i P
BO3MO’KHOCTH B Pa3JIMYHBIX BUAAX JIEATEIBHOCTH.
29 | pa3pe3aHus Ha YaCTH, COOOpaKEHUS O100US 1
Kontponbras padota "[loBTOpeHNE: MHOTOTPAaHHUKH, CEUCHUSI
30 | MHOTOrpaHHHUKOB" 1
O0bemM MHOTOrpaHHHMKA 17
31 | O6wem Tena. O0BeM MPSIMOYTOJIBHOTO Mapajuleenunesaa 1 - YCTaHaABJIMBATH JIOBEPUTEILHBIC OTHOIICHUS MEXKIY
32 | 3amaum 06 yaBoeHnH KyOa, 0 KBagparype Ky0a; 0 TPUCEKIIUH yTiia 1 Y4YHTEIIEM ¥ 00y4alOLIMMHUCS, CIOCOOCTBYIOLIMX
CrepeoMeTpHuyecKue 3a1auu, CBI3aHHbIE C 00bEMOM MPSIMOYTOJIBHOTO TIO3UTHBHOMY BOCTIPUATHIO yHaIllMMHCS TPEOOBAHHH 1
33 | mapannenenumesa 1 MPOCHO YUUTEIS; - MPUBICKATh BHUMAHUE 00YJarOIINXCS K
[IpuknanHbie 3a1a4m, CBSI3aHHBIC C BRIYUCICHUEM 00BEMaA 00Cyx/1aeMoii Ha ypoke HHpOPMALIHH, aKTHBU3ALNH
34 | mpsIMOYTOIBHOTO MapalLIeleHIIea. 1 MO3HABATEIHHOM JIEATEILHOCTH 00YUaIONIUXCS; - TOOYKIATh

51



O6béM npsimoii mpu3mbl. CTepeoMeTpuyYecKue 3aJjauu, CBI3aHHbIE C

oOydJaronuxcsi coOJII0/1aTh Ha YPOKE MPUHITUIIBI yU4eOHOM

35 | BerumCIIEHUEM 00BEMOB MIPSIMOM TTPH3MBI. 1 JTUCITUIUIMHBI U CAMOOPTaHU3ALMHY; IPUBJIEKATh BHUMAaHUE
36 [TpuknanHbie 3a1a4m, CBSI3aHHBIC C 00HEMOM TIPSIMON TTPU3MBI 1 00y4aromuxcs K HEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha
Brruucienne 00bEMOB TeI ¢ TOMOIIBIO OMPEICIEHHOTO HHTErpaJa. YPOKE SIBJICHUM, TOHATHH, IPUEMOB; - IPUMEHSATD HA YPOKE
37 | O6BEM HAKJIOHHOW MTPU3MBI 1 UHTEPAaKTUBHBIEC (OPMBI pabOThI, CTUMYIUPYIOIIHE
38 | O6BEM HAKIOHHOM IIPU3MBI 1 MO3HABATEIHHYIO0 MOTHBAIIMIO O0YJarOIINXCS;- TOOYKIaTh
39 | OGwem nmupamust 1 oOydJaronuxcsi coOJII0/1aTh Ha YPOKE MPUHITUIIBI yU4eOHOM
[Ipuknaaueie 3anaun 110 TeMe "OOBEMBI Ten", CBA3aHHBIE ¢ 00BEMOM AUCIHAIIIMHBL 1 CAMOOPraHU3aliiy, PNBJICKATE BHUMAHIE
40 | HaKTOHHOH TIPU3MBT 1 o0yJaromuxcs K IeHHOCTHOMY acCIeKTy U3y4aeMbIX Ha
dopmyna 06bEMa upamuibl. OTHOLIEHHE 00BEMOB TUPAMHKL C OOIIHM YPOKC SBIICHUH, MOHATIH, TPHCMOB, - IPUMCHSTH Ha YPOKS
41 | yroom 1 UHTEPaKTUBHBIE (OPMBI PaOOThI, CTUMYIHPYIOIIHE
®opmyna 00bpéMa mupamuiel. OTHOIIEHHE 00BEMOB THPAMHUL C OOLTIM NI03HABATENbHYI0 MOTHBALMIO 00YHarOIMXCH,
42 | yriom 1 pean30BbIBaTh BOCIIUTATEIBHBIE BO3SMOYKHOCTHU B
n = WYHBIX BUJIAX EATEITHHOCTH UXCs
CrepeomeTpuyecKre 3aJauu, CBI3aHHbBIE C 00bEMaMH HAaKJIOHHOU pasi X BHIAX NCATCIRHOCT 00yHalomuXxcs o
43 | npusmel 1 CJIOBECHOM (3HaKOBOI) OCHOBOW: BBIBOJIBI U JJOKA3aTEJIbCTBO
' " OpMyJ1, aHau3 GOPMyII, PEHIEHHE TEKCTOBBIX
44 | CtepeoMeTpHUUeCKHE 3a/1a4H, CBI3aHHBIE C 00bEMaMU TUPAMUJIBI. 1 SOJ?I/I‘IYCC,TBGHHLIX(bI/I i a‘i]eC’TI];eHHLIX S —
[Mpuknanueie 3ana4yn mo Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM N NN
45 i3 1 3aJIaHuH TI0 Pa3TPAaHUICHUIO ITOHSATHH, CAMOCTOSTEIIbHAS
TIPU3MBI
= - aboTa ¢ yueOHUKOM, cucTeMaTH3allus yueOHOro MaTepuaia
[Mpuknanueie 3anayn mo Teme "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM P y1 ’ . i .. p ’
46 1 CIIyIIAaHHWE W aHAJIN3 BBICTYIIJICHUH CBOUX TOBAPHIIEH; -
T PAMH TG
PaMHuA POEKTUPOBATH CUTYAIlUU U COOBITHUS, pa3BUBAIOIIIE
47 | KonrponbHas padota "O0bEM MHOTOrpaHHUKA" 1 SMOIMOHABHO-IIEHHOCTHYIO chepy 00yUaromerocs
Tesna Bpamenust 24
WJIMHAPUYECKast MOBEPXHOCTh, 00pa3yollre IHHIPHIECKON - YCTaHABIIMBATh JOBEPUTEIbHBIE OTHOIIEHUS MEXK]]
b
48 | moBepXHOCTH. 1 y4uTeNeM U 00yJaroIMMUCS, CIIOCOOCTBYIOMIMX
Hunuaap. [psmoit kpyrosoit nunuHap. [lnomans moBepXHOCTH MMO3UTUBHOMY BOCTIPUSITUIO yYallIUMUCS TPeOOBaHUH U
49 | mumHapa. 1 MPOCHO YUHUTEIIS; - MPUBIIEKATh BHUMAHNUE 00YJarONUXCs K
Konundeckast TOBEpXHOCTh, 00pa3yIoNIie KOHMYECKOH MTOBEPXHOCTH. oOcyxaaeMol Ha ypoke HHPOpMAaIINH, aKTUBU3AIIUH
50 | Konyc. 1 MI03HABATEIbHOM I€ATEIbHOCTH 00yUaIOLUXCs; - HOOYKIaTh
51 CeueHue KOHYCa IJIOCKOCThI0, TApAJIJIEIbHOM MIIOCKOCTH OCHOBAHMSL. 1 oOyuaroluxcs coON0aTh Ha yPOKE NPUHIIUIIBEI y4eOHOM
52 | Yceuénnslil konyc. M300paxeHue KOHYCOB M yCeUEHHBIX KOHYCOB 1 AMCLHIUIMHBL X CAMOOPraHU3alliH; IIPUBJICKaTh BHUMAHHE
53 | Inomaas GOKOBOM MOBEPXHOCTH H MOJHON MOBEPXHOCTH KOHYCA. 1 o6yqaroumxcslv K IICHHOCTHOMY aCMCKTY H3Y4aCMbIX Ha
CrepeoMeTpHYecKHe 33149 Ha J0KA3aTelIbCTBO U BEIYHCIICHHE, YPOKE SBJICHUH, IIOHATHH, IIPACMOB,; - IPUMCHATH Ha ypOKE
54 | mocTpoenmem ceuenmil muMHpA 1 WHTEepaKTUBHBIE POPMBI pabOThI, CTUMYJIHPYIOLIHIE
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CTepeOMeTpI/ILIeCKI/IC 3aJa4u Ha A0Ka3aTCJIbCTBO U BbIYHCIICHHC,

IMO3HaBaTCJIIbHYI0O MOTHBallUIO o6yqa10umxc;1; -

55 | OCTPOEHUEM CEYEHMM KOHYyCa 1 OpPTraHU30BBIBATH MIE(PCTBO IPYIAUPOBAHHBIX 00YUYAIOIIUXCSI

56 | Ilpuknannele 3a1auu, CBA3aHHBIC C HWIMHIPOM 1 HaJl UX HEYCIEBAIOIUMH OJHOKIACCHUKAMHU, JA0lIee

57 | llpuknannele 3a7auu, CBSI3aHHBIE C HWIMHIPOM 1 00y4aromuMCs COIIMAIBHO 3HAYUMBIN OIBIT COTPYIHUYECTBA
Cdepa u map Iepeceuenue chepsl u mapa ¢ miockocteio. Kacanue mapa ¥ B3aUMHO#1 IOMOIIH; - HHULMUPOBATE U MOJICPKHUBATH

58 | u chepsl MWIOCKOCTBIO. Br 1 n306pakeHue mapa 1 HCCIIEI0BATENBCKYIO JESTELHOCTh O0YJAIOIIMXCS B paMKax

59 | Vpasuenue chepsl. Ilnomans chepsl 1 €€ yacTeil. 1 | peau3alini MU MHIMBUIYaTbHBIX U TPYIITIOBBIX

60 | Cummerpus cepsl u mapa. 1 MCCIIEIOBATENIbCKUX MMPOEKTOB;- HO6Y)KIIEjTI) o0yyJaronmxcs
CrepeoMeTpHuyecKHe 3aJauu Ha JOKAa3aTeIbCTBO U BEIYUCIICHHE, cobmozaTh Ha yPOKe NPHHITHING y1e0HOH AUCIHILIHHE!

61 | ceszamEbic co chepoii 1 mapoM 1 CaMOOpTaHU3AINH; TPUBJICKATh BHUMaHUE o6yqafomv1/1xca K
CTepeoMeTpHYEeCKHe 33/1a9H HA J0KA3aTEHCTBO H BEIYHCIICHHUE, Eiﬁ‘;’;‘*iﬁﬁeﬁxmﬁggg‘;‘;ﬁfi;; yé’;;‘ﬁ gfggfﬁ‘;’mm

T b 9
2; ;}3 POCTHbE 50 C(bepo? e i (opMbl pabOThI, CTUMYJIUPYIOILKE I03HABATEIbHYIO
OCTPOEHHE Ce‘leHI/II:I cdepsl U 1mapa mIOCKOCThIO MOTHBAIIHIO 0BYYAIOMUXCA; PEATH3OBHIBATS

64 | Iloctpoerue cedernit chepst 1 mapa HHOCKUOCTHO 1 BOCIIUTATEIbHBIE BOBMOKHOCTH B pa3IMYHBIX BUIAX

65 | [lpuknagnble 337249, CBI3aHHBIC CO cepoil U mapom. 1 JIeSTETLHOCTH OOYIAIONIIXCS CO CIOBECHOH (3HAKOBOIT)

66 | IlpuknagHbie 3a7a9u, CBSI3aHHBIE CO CEPOM U MapoMm. 1 OCHOBOI1: BBIBOJIBI 1 10KA3aTENBCTBO (hOPMYJL, AHAITH3
[ToBTOpEHUE: OKPYKHOCTH Ha IJIOCKOCTH, BEIYMCICHUS B OKPY>KHOCTH, OpMyJL, pelIeHHEe TEKCTOBBIX KOINYECTBEHHDBIX 1

67 CTaHJapTHbIE 010015 1 KaueCTBEHHBIX 3a71a4, BBINTOJHEHUE 3aJIaHUHN 110
Paznuunble KOMOMHAIMY TEJ BpallleHUs] © MHOTOTPaHHUKOB. Perenue PasTpPaHNYECHHUIO IOHSATHIA, CAMOCTOSITENIbHAS paboTa ¢

68 | samau 1 y4eOHUKOM, CUCTeMaTH3alHsl yueOHOTo MaTepuana,
PaznuuHbple KOMOMHAIIMY TEJ BpaIleHUs] © MHOTOTPaHHUKOB. Perienue CIIILIAHHE U aHAIIN3 BHICTYIUICHHI CBOKX TOBAPHIIEH; -

69 | sazmau 1 NPOEKTUPOBATh CUTYalluu M COOBITUS, pa3BUBAIOIIHE

70 | 3agaum no teme «Tena 1 MOBEPXHOCTU BPALICHUS 1 HMOIMOHATBHO-IIEHHOCTHYIO cepy 00ydaronierocs

71 | KonrposabHas pabora no reMe «Tena 1 MOBEpXHOCTH BPALICHUS» 1
Ilnomany MOBEPXHOCTH M 00BbEMBI KPYIJIBIX TeJl 9
O6béM nunuHIpa. Teopema 006 00bEMe mpsimoro uunuHApa. [lnomann MIPUMEHSTh Ha YPOKE UHTEPaKTUBHbIE (POPMBI pabOTHI,

72 | GOKOBOM U MOJIHOM MOBEPXHOCTHU IIMIITUHJIPA. 1 CTUMYJIUPYIOIIKE TTO3HABATENbHYI0 MOTHBAIIUIO

73 | Beruncnenue 00bEMOB TeJl C TOMOIIBIO ONPEIEIEHHOT0 HHTErpaa. 1 00y4aromuXCsl; PeaTu30BbIBATE BOCIIUTATELHBIE

74 | O6BEM konyca. [Tnomaan 60KOBOI 1 OTHOM MOBEPXHOCTH KOHYCA. 1 BO3MOXHOCTH B PAa3JIMIHBIX BUJAX NCATCIBHOCTH
CrepeoMeTpriecKre U MPUKIIAIHbIE 3aa4H, CBA3aHHbBIE C BBIYUCIEHUEM 00y4arOIIKXCsI CO CIOBECHOM (3HAKOBOM) OCHOBOMA: BBIBOJIBI

75 | 06bEMOB IUTHHPA, KOHYCA. 1 U JI0Ka3aTeNbCTBO (opMyI1, aHATU3 HOpMYII, peLIeHHE
O06béM mapa u mapoBoro cekropa. Teopema 06 00béme mapa. [Tnomans TEKCTOBBIX KOIMICCTBCHHBIX 1 KAYCCTBCHHBIX 3a/1a4,

76 | cepor 1 BBINOJIHEHHUE 3aJIJaHUI IO PA3TPAHUUYCHUIO TIOHSATHIA,
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CTCpCOMeTpI/ILIeCKI/IC U INPUKIIAJHBIC 3a4a4u, CBA3aHHBIC C BBIYHUCIICHUEM

CaMOCTOsATCIIbHAA pa60Ta C y‘le6HI/IKOM, CHUCTCMAaTHU3al s

77 | 00bEMOB mIapa, MAPOBOI'0 CETMEHTA, MIAPOBOTO CEKTOPA. 1 y4eOHOT0 MaTepuala, CIylulaHue ¥ aHaJIu3 BBICTYIUICHHUH
CooTHoIIeHNS MEX Y IUTOMAASIMHU MOBEPXHOCTEH U 00bEMaMU MOJOOHBIX CBOMX TOBApUIIEH; - MPOEKTUPOBATH CUTYAIIUU U COOBITHS,
78 | ten. [logoOHBIE TelIa B TPOCTPAHCTBE. 1 Pa3BHBAIOIINE YMOIIMOHAITBHO-TICHHOCTHYIO chepy
N3menenue o0béma npu nogoduun. CtepeoMeTpudeckue 3a1auu, 00y4aromerocs
79 | cBsi3aHHBIE C BEIUMCIEHHEM 00BEMOB Tell H IUIOMIAJICH MOBEPXHOCTEH 1
80 | KonrtposbHas pabora "Tena u moBepXxHOCTH BpanieHus" 1
JIBm:keHUs1 5
JBxeHust mpoctpancTBa. OToOpaskeHus. [IBIKEHUS U PaBEHCTBO (QUTYD. peann30BBIBaTh BOCIIUTATEIBHBIE BO3SMOKHOCTH B
81 OO0111e cBOICTBA ABUKEHUMI 1 pa3IMYHBIX BUJAX ACSITEIbHOCTH 00YJaIOIIUXCS CO
Bunbl 1BrKeHMIT: MapauieIbHBIN TIEPEHOC, IICHTPATbHASI CHMMETPHSI, CJIOBECHOM (3HAKOBO) OCHOBOI: BBIBOJIBI M JIOKA3aTEIHCTBO
82 | 3epkasibHasg CUMMETPUS, TOBOPOT BOKPYT MPSIMOI 1 dbopmyi, ananu3 Gopmys, pelieHrne TeKCTOBBIX
83 | IIpeoOpa3zoBanus nogodus. [Ipsmas u cdepa Ditnepa 1 KOJIMYECTBEHHBIX U KaUE€CTBEHHBIX 3a/1a4, BHIIIOJTHEHUE
84 | 'eomeTpuyecKue 3a/1aud Ha IPUMEHEHUE JTBHKCHUS 1 3a/laHui 110 PasTPAHUYCHHIO MOHATHIA, CAMOCTOSTEIbHAs
pabora ¢ yueOHUKOM, cUCTeMaTh3alus y4eOHOro Marepuana,
CIIyIIaHWE U aHAIIU3 BBICTYIIJICHUI CBOMX TOBApHILEH; -
MIPOEKTHUPOBATH CUTYAIIMH U COOBITHS, Pa3BUBAIOIIIE
85 | KontponpHas paborta 1 SMOIMOHAIBHO-IICHHOCTHYIO chepy obydaromierocs
IloBTOpEeHue, 00001ICHNE U CHCTEMATH3AIUsl 3HAHUH 17
O6o0061maroniee NOBTOPEHNUE MOHIATUI U METOJI0B Kypca reomerpuu 10-11 - YCTaHaBJIUBATh JJOBEPUTEIIbHBIE OTHOILIEHUS MEXTY
86 | kiaccoB, cucreMaTu3anys 3HaHui: "O6beM MHOrorpaHHuka" 1 YUUTENIEM U 00y4aroIUMUCS, CHOCOOCTBYIOLINX
O6o0061maroniee NOBTOPEHNUE MOHITUI U METOJI0B Kypca reomerpun 10-11 MTO3UTUBHOMY BOCTIPUSITUIO yYalllUMUCS TpeOOBaHUN U
87 | xmaccos, cucreMaTtu3zanus 3Hanui: "O0beM MHOTOTpaHHUKA" 1 IPOCKO YUHUTENs; - MPUBJIEKATh BHUMAHHE 00YJaIOIINUXCS K
O6o01mmaroriee MOBTOPEHHUE MMOHATUNA U METOI0B Kypca reomerpun 10-11 o0cyxmaemMoii Ha ypoke nHGOpMAaIiH, aKTHBU3AITUN
88 | xmaccos, cucremaTtu3zanus 3HaHui: "OOBEM Ten BpaleHUs 1 M03HABATENBHOM IEATEILHOCTH 00yUaIOINXCs; - TOOYKIaTh
OGo6maroniee IIOBTOPEHKE NOHATHI M METOIOB Kypca reometpuu 10-11 00y4Jaromuxcs CoOI0AaTh Ha YPOKE IPUHIIUIBI Y4eOHOM
89 KJIACCOB, CUCTEMaTH3aIus 3HaHuii: "O0BeM Tl BpaleHUs 1 AUCHUIIIMHBI 1 CaMOOPTaHU3alru; TIPUBJICKATL BHUMAHHUC
O6o06mmatroniee MOBTOPEHHE MOHITHI U METOJIOB Kypca reomerpun 10-11 00yYaroIIKMXCsl K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha
KJIAaCCOB, cucTeMaTu3arus 3Haauii: "[lmonaamu moBepxHoCcTH U 00bEMBI YPOKe SIBJICHUH, IOHATHH, IPUEMOB; - TIPUMEHSITh Ha yPOKE
90 KPYTJIbIX Ten" 1 WHTEPAKTUBHBIE (POPMBI pabOTHI, CTUMYJIHUPYIOIIHE
O6o0maroriee MOBTOPEHNUE MOHATUN U METOI0B Kypca reomerpun 10-11 II03HABATEIBHYI0 MOTHBALUIO O0Y4aIOLINXCS; -
KJIACCOB, cUCTeMaTu3anus 3Hanuii: "[nomanyu moBepXxHOCTH U 00BEMBI OpraHM30BBIBATH WIES(PCTBO SPYAUPOBAHHBIX OOYHAOIINXCS
91 | kpyrmbix Ten" 1 HaJ MX HEYCIEBAIOIUMU OJHOKIIACCHUKAMH, JArOIIee
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O6o0maroriee MOBTOPEHHUE MOHATUHA U METOI0B Kypca reomerpun 10-11
KJIaCCOB, cucTeMaTu3aius 3HaHui: "[1nommaaym moBepXHOCTH U 00BEMBI

92 | kpyrabix Ten"
O6o0maroree MOBTOPEHUE TTOHATHI U METOJIOB Kypca reomerpun 10-11
KJIaCCOB, cucTeMaru3anus 3Hanuil: "[lapamienbHOCTh IPSAMBIX U
93 | mmockocrel B mpocTpaHcTBe"
O6o0maromiee MOBTOPEHHUE MOHATUHA U METOI0B Kypca reomerpun 10-11
KJIaCCOB, cucTemarusanus 3Hanuil: "[lapanienbHoCTh NPAMBIX U
94 | mockocTel B mpocTpaHCcTBe"
O6o061maroiiee MOBTOPEHUE MOHITHI U METOJI0B Kypca reometpun 10-11
KJIaCCOB, cucTemMarusanus 3Hanuil: "[lepneHIuKyIsIpHOCTb NPSAMBIX U
95 | IockocTel B mpocTpaHCcTBe"
O6o0061aroiiee NOBTOPEHNUE MOHITUIM U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, cUcTeMaTu3anus 3HaHui: "[leprneHaAuKyIsipHOCTb NPSAMBIX U
96 | mockocrtel B mpocTpaHcTee"
O6o0m1aroree MOBTOPEHNE MOHATHIH U METOJI0B Kypca reomerpun 10-11
KJIaCcCOB, cucTemMarusanus 3Hanuil: "[lepneHIuKyIsIpHOCTb NPSMBIX U
97 | niockocTeil B mpocTpaHcTae"
O6o0061maroniee NOBTOPEHNUE MOHITUI U METOJI0B Kypca reomerpuu 10-11
98 | kiaccoB, cucreMaTH3alys 3HaHuil: "BekTopsl B mpocTpaHcTBe"
99 | UtoroBas KOHTpOJIbHAs paboTa
100 | MroroBast KOHTpOJIbHAs paboTa
HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B pPa3BUTHH
101 | coBpeMeHHBIX HHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ poJib B pa3BUTUH
102 | coBpeMeHHBIX HHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHUI

00yYaroIMMCsI COLHATBEHO 3HAYUMBI OITBIT COTPYAHUYECTBA
¥ B3aUMHOM ImoMouu; - THUIUUPOBATb U TOAACPIKUBATH
VICCJIC/IOBATEIbCKYIO IS TEIbHOCTD O0YYArOLIUXCSl B PAMKaX
peain3anui UMW MHAUBUAYAJIbHBIX U I'PYIIIOBBIX
MICCJIC/IOBATEIIbCKUX IPOCKTOB; - MOOYKAATh 00YYAIOIIUXCSI
COOIOAATh HA YPOKE MPUHITUIIBI YUeOHOU JUCIUILTUHBI U
CaMOOpPraHU3allH; IPUBIICKATh BHUMAaHHE 00Y4YarOLIUXCsl K
LIEHHOCTHOMY aCIIeKTYy M3y4aeMbIX Ha YPOKE SIBICHUM,
HOHSTHIA, TPUEMOB; - IPUMEHSITh Ha YPOKE HHTEPAKTHBHBIC
(hopMBI pabOThI, CTUMYTUPYIOIIHE TO3HABATEITHHYIO
MOTHBAIIMIO 00YYAIOIINXCS; PEATN30BbIBATH
BOCIIUTATCIIbHBIC BO3MOKHOCTH B PAa3JIMYHBIX BUAAX
JEATEIbHOCTH 00YUYAIOUIUXCS CO CIIOBECHOU (3HAKOBOW)
OCHOBOI1: BBIBOJIBI M JI0OKA3aTEIbCTBO hopMyI, aHAIN3
(bopMmy1, perieHre TeKCTOBBIX KOJIUYECTBEHHBIX U
Ka4€CTBCHHBIX 3a1a4, BBIIIOJIHCHUC 3aIIaHPIfI 110
pa3rpaHIYCHHUIO TIOHTHI, CAMOCTOATENbHAs paboTa ¢
y4eOHHUKOM, CHCTEeMaTH3aIMs yIeOHOro MaTepuana,
CITyIIIaHWE U aHAJIN3 BBICTYIUICHUH CBOMX TOBAapHIIEH; -
MIPOEKTUPOBATh CUTYallUU U COOBITHS, Pa3BUBAIOLINE
SMOLMOHAIBHO-1IEHHOCTHYIO cepy oOydaronierocs
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PABOYAS TIPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHKA»

MHNOACHUTEJBHAS 3AIIMCKA

VY4eOusplii Kypc «BeposSTHOCTb M CTATUCTHKAY YIITyOJIEHHOTO YPOBHS SBISETCA MPOJOHKEHUEM
U pPa3BUTHUEM OJHOMMEHHOr0 y4eOHOro Kypca YriyOJEHHOrO YpOBHS Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus. YUeOHBIH Kypc MpeaHa3HaueH A (OPMHUPOBAHUS Yy OOYYAIOMIMXCS CTaTUCTHYECKOU
KyJIbTYpbl M IIOHMMaHHUS pOJIM TEOPUU BEPOATHOCTEM KaK MaTeMaTU4ECKOr0 MHCTPYMEHTA JUId
U3y4YCHUS] CIy4alHbIX COOBITHI, BeIMYMH u mpomeccoB. [lpm wm3ydeHmM Kypca oO0OramaroTcs
NPEe/ICTaBICHUS O0YYaIOUIMXCS O METO/IaX MCCIEIOBAHUS U3MEHUYMBOTO MHpPA, Pa3BUBACTCS TOHUMAHUE
3HaYMMOCTH ¥ OOITHOCTH MaTeMaTHYECKUX METOJ0B MO3HAHUS KaK HEOThEMIIEMON YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUSI.

Conepxanne ydeOHOro Kypca HampaBiICHO Ha 3aKpelyieHHe 3HAHWM, IONYyYeHHBIX IpPH
U3yUYeHUH Kypca Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs, M Ha pa3BUTHE TPEACTABICHUH O
CIy4YallHbIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY HUMU Ha BaXXHBIX IPUMEPAX, CHOKEThI KOTOPBIX
NOYEPIHYTHl M3 OKPYXKamoIlero Mupa. B pesymprare y oOy4arommxcst JODKHO CHOPMUPOBATHCS
IpeJCTaBIEHUuE O Hauboliee yOTPEeOUTENIbHBIX U 00X MaTEMaTUYECKUX MOJAEISIX, UCIOIb3YyEMBbIX IS
ONUCAaHUSI AHTPONOMETPUYECKHX M JeMOrpa)UyecKUX BEJIWYMH, MOTIPEIIHOCTEH B pa3ivyHble poja
U3MEPEHUSIX, JJIUTEIbHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHUK MAaCCOBBIX
SBJICHUA W TIPOILIECCOB B OOIIECTBE. YUEOHBIM Kypc ABisIeTcsl 0a30i JUisi OCBOEHHUSI BEPOSTHOCTHO-
CTaTHUCTUYECKUX METOJIOB, HEOOXOIUMBIX CHELUAINCTaM HE TOJBKO HHXKEHEPHBIX CHEUaTbHOCTEH, HO
TaKXX€ COLMAIBHBIX M TICHUXOJIOTMYECKHX, TIIOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAyKH B
3HAYUTEIBHON Mepe HCIONB3YIOT ammapar aHaiau3a OOJbIIMX JaHHBIX. L[eHTpanbHyl0 4acTh y4eOHOTro
Kypca 3aHMMaeT oOOCYXX/JE€HHE 3aKOHa OOJNBLUIMX 4YHuCel — (YHIAMEHTAIBbHOIO 3aKOHA MPUPOJIB,
MMEIOIIET0 MaTEMaTUYECKYI0 (pOopMaIu3aluio.

B cootBercTBMM ¢ yKa3aHHBIMH LENSIMU B CTPYKType ydeOHoro kypca «BeposTHocTh
CTaTUCTUKa» Ha YIIyOJEHHOM YpOBHE BBIJIENEHBI OCHOBHBIE CcoOJepKaTeNbHble JIMHUU: «CiydaiiHble
cOOBITUSL U BepoATHOCTU» U «CilydaiiHble BETMYMHBI U 3aKOH OOJIBIINX YHUCEID.

[ToMHMO OCHOBHBIX JTHHHM B y4eOHBIH KypC BKIIOYEHBI AJIEMEHTHI TeOpUu rpadoB U TEOpUH
MHO)XECTB, HEOOXOJMMbIe JJsI IOJHOLIEHHOTO OCBOEHMs MaTepHana JaHHOro y4yeOHOro Kypca Hu
CMEXHBIX MAaTEeMaTUYECKIX y4EOHBIX KYpPCOB.

Conepxxanne nuHuUM «ChydaifHble COOBITHS M BEPOATHOCTH» CIY)KHT OCHOBOW  JUIS
dbopMUpOBaHMs TPEACTABICHUNA O paclpeiesieHnd BEPOSTHOCTEH MEXIy 3HAYCHHUSMHU CITydalHBIX
BEIMYMH. BakHyr0 4acTh B 3TOM CONEP)KATEIBHOW JIMHUW 3aHUMAET U3YYEHHE I'€OMETPUYECKOTO U
OMHOMHAIIBHOTO pacrpeAeseHU U 3HAKOMCTBO C MX HENPEPhIBHBIMU aHAJIOTaMU — IMOKa3aTelbHbIM U
HOPMaJIbHBIM PaCHpeCIICHUSMH.

TeMbl, cBsI3aHHBIE C HENPEPHIBHBIMU CIIyYailHBIMU BEIMYMHAMHM M pacIlpeleeHUsIMH,
aKIEHTUPYIOT BHUMaHHE OOYYalOIIMXCA HAa ONUCAHWU U M3YYEHHM CIIyYaiHbIX SIBJCHUI C MOMOIIBIO
HenpepbIBHBIX  GyHKIMH. (OCHOBHOE BHHUMaHUE YyHAEIseTcs I0Ka3aTeIbHOMY M HOPMAaJIbHOMY
pacrpeneneHusIM.

B y4ueGHOM Kypce nmpeaycMaTpuBaeTcs 03HaKOMUTEIbHOE U3yYEHHUE CBSI3U MEXY CIydailHBIMHU
BEJIMYMHAMHM U ONMCAaHHE 3TOM CBSI3U C MOMOUIbI0 KOA(PUIMEHTa KOPPENISLUU U €ro BEBIOOPOYHOTrO
aHajsiora. OTH 3JIEMEHTHI COJIEPKaHMsI pa3BUBAIOT TEMY

«JluarpaMMbl pacceMBaHMs», W3YYCHHYIO Ha YpPOBHE OCHOBHOIO 0OIIero oopa3oBaHMs, H BO
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MHOTOM OITMPAIOTCS Ha CBEJICHHS U3 KyPCOB aJIreOpbl U TE€OMETPHUH.

Emé onmuH srmeMeHT conep)KaHus, KOTOPBIA Tpe/ylaraeTcs Ha O3HAKOMHTEILHOM YpPOBHE —
MOCJICIOBATEIPHOCTh CITyYaHBIX HE3aBUCHUMBIX COOBITHH, HACTYMAIONIMX B CIWHHUIYY BPEMCHH.
O3HakoOMIIEHHE C PACIIPEICICHUEM BEPOSITHOCTEH KOJMYECTBA TAKUX COOBITHH HOCHT Pa3BUBAIOIINAN
XapakTep W SIBISETCS AaKTYaIbHBIM Ui Oyaymmx aOWTYypUEHTOB, TOCTYMAIONMX Ha Yy4eOHBIC
CHENUAILHOCTH, CBSI3aHHBIC C OOIECTBEHHBIMU HayKaMH, IICHXOJIOTUCH U YIIPaBICHUEM.

Ha m3ydenue yueOHOTo Kypca «BeposSTHOCTh U CTATHCTHKA» Ha YIITyOJICHHOM YPOBHE OTBOIUTCS
68 gaco: B 10 kiacce — 34 yaca (1 yac B Hezmenmo), B 11 kinacce — 34 yaca (1 yac B Henemo).

COJEPXAHME OBYYEHMUA
10 KJIACC

I'pad, csa3ubiii rpad, mytu B rpade: mukiisl u nenu. CreneHb (BaJICHTHOCTH) BepIIHHEL. [ 'padbr
Ha IJIOCKOCTH. [[epeBbsi.

CryuaiiHble DKCIEPHUMEHTHI (OMBITBI) M CIydailHble COOBITHS. DJeMEHTAapHbIE COOBITHS
(ucxompl). BeposTHOCTD citydaitHOro cOOBITHSI. BIIM30CTh 9acTOTHI U BEPOSATHOCTH coObITHI. CiryuaiiHbie
OTIBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH COOBITUSMHU.

Onepanu  HajJ COOBITUSIMHU: TepeceueHue, OOBEAWHEHHE, TPOTUBOIMOJIOKHBIE COOBITHS.
Huarpammel Diinepa. @opmyia CI0KEHUS BEPOSITHOCTEH.

VYcnoBHasE BEpOSATHOCTb. YMHOXKEHUE BEPOATHOCTEM. JlepeBO ClIy4alHOro SKCIEPHMEHTA.
®opmyna nonHou BepositHocTH. Popmyna baiieca. HeszaBucumbie coOOBITHS.

bunapHblii cny4aifHbIii ONBIT (MCHBITaHKME), yCIeX W Heydauda. He3aBUCHMBIE HCIBITAHUA.
Cepuist HE3aBUCHMBIX HCIBITAHUN 10 mepBoro ycmexa. [lepecranoBku u (akropuain. Ynciao coueTaHuid.
Tpeyronpauk ITackans. @opmyna 6uHoma HeroToHa.

Cepus He3aBUCUMBIX UcnbiTaHui beprysu. CityyaiiHblii BBIOOp M3 KOHEYHOM COBOKYIHOCTH.

Cnyuaiinas BenuuuHa. Pacnipenenenue BepostHocTel. [luarpamma pacnpeznenenus. Onepanuu
HaJl CIy4ailHbIMHM BeTMuMHaMu. buHapHas ciydaitHas BennuuHa. [I[puMepsl pacnpeneneHuid, B TOM YUCIe
reoMeTpu4ecKoe 1 OMHOMHAIBHOE.

11 KJIACC

CoBMecTHOE pacnpeiesieHre IBYX ClIy4ailHbIX BeMunH. He3aBucumbIe CilydaifHble BEJIMYUHBI.

MaremaTHueckoe OXXUAAHUE CIIydalHOW BeIMUYUHbI (pacmpeneneHus). IIpumepsl nmpuMeHeHHs
MaTEeMaTHYeCKOrO OXHUJaHUS (CTpaxoBaHUE, JOTepes). Maremarudeckoe OXUJaHUEe OWHApHOU
CIIy4allHOM BeNWYMHBL. MaTemaTndeckoe OKHMJaHUE CYMMBI CIy4dalHbIX BEIMYMH. MaTemaTudeckoe
0’KHJIaHHE TEOMETPUIECKOTO U OMHOMHAIILHOTO PaCIPEICICHHM.

Jluciepcust U CTaHIAPTHOE OTKJIOHEHWE CIIyYaliHOW BeNWYHHBI (pacripeneneHus). Jucmepcus
OuHapHOW ciydaiiHON BenM4YMHBI. MaremaTHuecKoe OKUAAHUE NPOU3BEICHUS M JUCIEPCUS] CYMMBI
HE3aBUCUMBIX CIy4alHBIX BenuuuH. Jlucmepcuss W cTaHAapTHOE OTKJIOHEHHE OMHOMMAIBHOTO
pacupeneneHus. Jucnepcus U CTaHAAPTHOE OTKIOHEHUE T€OMETPUUECKOrO paclpeIeICHHUs.

HepasenctBo YebObiuéBa. Teopema YeObimépa. Teopema bepHyman. 3akoH OOJBIINX YHCEI.
Bribopounsiii  MeTon uccnenoBanuil. BwiOopounble xapakTepucTHKd. OlleHUBaHHE BEPOSTHOCTH
COOBITHSI TIO BBIOOPOYHBIM JaHHBIM. lIpoBepka mpocTEHIIMX TUMOTE3 C MOMOIIBI0 H3YYEHHBIX
pacnpeeneHui.

HemnpepeiBHble cnydalinple BenuuuHbL [Ipumepbl. @yHKIUSA IUIOTHOCTH  BEPOSTHOCTH
pactipenenenusi. PaBHOMepHOE pachpeselieHne W €ro CBOWCTBA. 3aJaud, MPUBOMASAIINE K
NIOKA3aTEeJIbHOMY paclpeAeieHNI0. 3a1aul, MPUBOIAIINE K HOPMAIBHOMY — pacnpeneneHuio. PyHKuus

IIJIOTHOCTU  BCPOATHOCTU  IMOKA3ATCIBHOTO  pPacCIpCaciiCHUs, (I)yHKLII/Iﬂ IJIOTHOCTU BCPOATHOCTH
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HOpMAaJIbHOTO pacrnpenenaeHus. OyHKIMs IOTHOCTH U CBOMCTBA HOPMAaJIbHOTO PACIpeIEICHNUS.
[TocnenoBaTeIbHOCTh OJUHOYHBIX HE3aBHCUMBIX COOBITHH. 3amgauu, TNPUBOIAIIHE K
pacnpenenenuto Ilyaccona.
KoBapuanus apyx ciayudaiiHbix BenmuuuH. Koaddumuent nuneinon koppensamun. CoBMECTHBIC
HaOJIOICHUST JBYX BeNWYWH. BbIOOpouHblii KOdhdUIIMEHT Koppermsnuu. Paznmuuue mexmy JuHEHHOU
CBSI3bI0 M TMPUYMHHO-CIEICTBEHHOM CBA3bIO. JIMHEWHas perpeccusi, MeTOJ HAMMEHBIIUX KBaJPaTOB.

INPEAMETHBIE PE3YJIbTATBI

K koniy 10 kiracca o0yJaromuiicss HAy9uTCs:

CBOOO/IHO ONEPHPOBATH MOHATHAMU: rpad, TIOCKUH rpad, cBA3HBIN Tpad, myTh B rpade, Lelb,
ILIUKJI, IEPEBO, CTEIIEHb BEPIINHBI, IEPEBO CIyYalHOTO SKCIIEPUMEHTA;

CBOOO/IHO ONEpUPOBAaTh NOHATHSAMU: CIyYailHbIA SKCIEpPUMEHT (OMbIT), CiydailHOEe COObITHE,
3JIEMEHTapHOE CilyyailHoe coObITHE (3JIEMEHTapHBIA UCXO0[) CIIyYallHOTO OIbITa, HAXOJUTh BEPOSITHOCTH
COOBITHI B ONBITAX C PAaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHIIMY;

HaXOOUTh M (OPMYIMPOBATH COOBITHS: TEepecedeHre, OObEAMHEHHE JaHHBIX COOBITHI,
COOBITHE, MPOTHUBOMNOIOKHOE JaHHOMY, MCIOJb30BaTh JUarpamMmbl Jiiiepa, KOOpIAUHATHYIO MPSAMYIO JUIs
pelieHus 3a/1a4, MOJIb30BaThCsl (POPMYJION CIIOKEHUS BEPOATHOCTEH Ui BEpOSTHOCTEH IBYX M Tpex
CIIy4aifHBbIX COOBITH;

OIEpPUPOBATH TOHATUSMU: YCIOBHAs BEPOATHOCTb, YMHOXXEHHE BEPOSITHOCTEH, HE3aBHCHUMBIE
COOBITHS, JIEPEBO CIyYalHOTO AKCIEPUMEHTa, HAaXOJUTh BEPOSATHOCTU COOBITHI C MOMOUIbIO IpaBUiIa
YMHOKEHHUSI, JIEPEBa CIIyYalHOTO OIIbITa, WCIOJNB30BaTh (OPMYIYy TIIOJHOW BEPOSATHOCTH, (HOPMYIY
Baiieca mpu pemeHnH 3a1a4, ONpPEACTATh HE3ABHCUMOCTH COOBITHI MO (hopMyIe U 1O OpraHu3aIliuH
CJIy4aillHOT 0 SKCIEPUMEHTA;

MPUMEHSATh U3yYeHHBbIE KOMOWHATOPHBIE (POPMYJIBI JJISI MEPEUUCICHUS 3JIEMEHTOB MHOXKECTB,
JJIEMEHTapHBIX COOBITUH CIIy4alfHOTO OIbITa, PEeIIeHUs 3ajad 10 TEOPUH BEPOSTHOCTEH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: OWHAPHBIA CIy4ailHbI OMNBIT (UCHBITAHHE), YyCIEX U
Hey/laya, He3aBUCHMbIC UCHBITAHUS, CEpUsl UCHBITAHUH, HAXOJUTh BEPOSTHOCTH COOBITHI: B CepHH
UCIBITAaHUM O MEPBOrO YCIieXa, B CEPUM HCIBITAaHUN bepHyIM, B OIBITE, CBI3aHHOM CO CIIy4aiHbIM
BBIOOPOM U3 KOHEYHOI COBOKYITHOCTH;

CBOOO/IHO OIEpUpPOBaTh IMOHATUSAMH: CiIydailHas BeNMYMHA, DPACHpEAEICHUE BEpPOSTHOCTEH,
qyarpamMma  pacrpejeneHus, OuHapHas cioydaiiHas BEJIMYMHA, TE€OMETPUYEcKoe, OWHOMHAIbHOE
pacrpeseneHue.

K xonmy 11 knacca oOy4aroniuiicss Hay4uTCs:

OTIEePUPOBATH TIOHATUSMHU: COBMECTHOE pacrpeeNieHHe IBYX CIyJailHbIX BEJIHUWH, HCIIOIb30BaTh
Ta0MILy COBMECTHOTO PACIpPEACIICHUs IBYX CIyYalHBIX BEJIWYMH JJIS1 BBIICTICHHUS pacrpeaesieHus
KZDK)]OI\/’I BCJIMYMHBI, OIMPEACIICHUA HE3aBUCHUMOCTU CHy‘—IﬂﬁHBIX BCJIINYUH,

CBO60}IHO OINICpHUPOBATHL IIOHATUEM MATECMATUYCCKOTO OXHUIAAHUA cnyqaﬁHoﬁ BCIIMYUHBI
(pacmipenenenusi), MPUMEHSITh CBOMCTBA MATEMAaTUYECKOTO OXKUIAHUS TPH PEIICHUH 3a/1ad, BBIYUCISATH
MaTeMaTHYeCKOe OKUIaHHe OMHOMHAILHOTO U T€OMETPUUYECKOTO PACIpe/IeNICHHIA;

CBOOOJTHO OMEPUPOBATh TOHATUSAMHU: TUCIIEPCUS, CTAHJAPTHOE OTKIOHEHHE CIy4alHOM
BEJINYMHBI, TMPUMEHATh CBONCTBA JUCIEPCHM CIyYailHON BENWYMHBI (pacmpeieieHus) MpU pPelieHUn
3a[a4, BBIYHUCISATH JUCTIEPCHIO W CTAaHAApPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO U OWHOMHMAIBLHOTO
pacnpeeneHui;

BBIUUCIIATH BBIOOPOUHBIE XaPAKTEPUCTHKHU IO JTAHHON BBIOOPKE M OLICHUBATH XapaKTEPUCTHKHU

TreHEepabHOW COBOKYITHOCTH JaHHBIX IO BBIOOPOYHBIM XapakTepucTukam. OLIeHUBaThb BEPOSTHOCTH
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COOBITUII W TPOBEPSATh MPOCTEUIIME  CTATUCTUYECKUE THUIOTE3bl, TMONb3YACh HM3yYCHHBIMU
pacnpeeneHUsIMHU.
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TEMATHUYECKOE INIAHUPOBAHUE

10 kuace
Ne Kou-Bo JeATeIbHOCTDb YYUTEJIA C Y4eTOM padoueit
m\n | Tema 4acoB NPOrpaMMbl BOCIIMTAHUSA
DJIeMeHThI Teopuu rpagos 3
1 I'pad, cBsA3HBINA rpad, npencTaBieHUE 3aJa4u ¢ MOMOMIBIO rpada 1 -, BBIIIOJTHEHUE 3aJJaHUH 10 Pa3TPaHUYECHUIO
2 Crenens (BasieHTHOCTD) BepiminHbL. [1yTh B rpade. Llenn u muxiib 1 HIOHATHI, CAaMOCTOATENbHAs paboTa ¢
y4eOHUKOM, CUCTEMaTH3alHsl yueOHOTro
MaTepuana, CIyllaHue U aHAJIU3 BBICTYIIJICHUI
CBOUX TOBapUILEH; - IPOSKTUPOBATh CUTYallUU
Y COOBITHUS, Pa3BUBAIOLINE SMOIIMOHAIBHO-
3 I"'padsl Ha mu1ockocTH. [lepeBo ciydaifHOro SKCIepuMeHTa 1 LICHHOCTHYIO c(hepy oOyuaroerocs
CayyaiiHble ONBITHI, C1y4YaiiHble COOBITHS H BEPOATHOCTH COOBITHIA 3
CrnyualiHble SKCIIEPUMEHTHI (OMBITHI) U CIIydyaliHble COOBITHS. DiIeMEHTapHbIe - IPUMEHSATh HAa YPOKE UHTEPAKTUBHbBIE (POPMBI
4 cOOBITHS (MCXO/IbI) 1 paboThl, CTUMYJIUPYIOIIKE TTO3HABATEIIbHYIO
BepositHOCTB citydaiiHOTro coObITUS. BeposiTHOCTH COOBITHIA B OMBITaX € MOTHBAIMIO 00y4aIOUINXCS; Peali30BbIBATh
5 PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU 1 BOCIMTATEIbHBIE BO3MOKHOCTH B Pa3IMYHBIX
BHJIaX JCSATEIHHOCTA 00YUAIOUIUXCS CO
CJIIOBECHOM (3HAKOBOI) OCHOBOM: BBIBOIBI 1
JI0Ka3aTesnbCcTBO GopMyJl, aHAIIU3 Gopmy,
BeposiTHOCTB ciydaiiHOoro coObITus. BeposTHOCTH COOBITHIA B OIBITAX € pEILIEHNE TEKCTOBBIX KOJMYECTBEHHBIX U
6 PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU 1 KaueCTBEHHBIX 3a7au
Onepanun HaJ MHOKeCTBAaMHU H COObITHAMH. CJI05KeHHE M YMHOKEHHE
BEPOSATHOCTE. Y ca10BHAsi BepossTHOCTh. He3aBucumble coObITHS 5
[Tepeceuenue, 00beTMHEHNE MHOXKECTB M COOBITHH, TPOTHUBOIIOJIOKHBIE - moOy>kAaTh o0yJaromuxcs cooo1aTh Ha
7 coObITHsl. DopMyia CII0KEHUS BEPOSITHOCTEH 1 yYpOKE IPUHLHUIBI Y4eOHOU TUCIUIIIMHBI U
VYcnoBHas BEpOATHOCTb. Y MHOXKEHHE BEposATHOCTENH. DopMyria yCIOBHOM caMOOpraHu3aluy; IPUBJIEKATh BHUMaHUE
8 BEPOSATHOCTH 1 o0y4aromuxcs K IeHHOCTHOMY acCIeKTy
VYcnoBHasA BEPOATHOCTh. Y MHOKEHHE BEPOATHOCTENH. DOpMysia yCIOBHON U3Yy4aeMbIX Ha YpOKE SABICHHUM, IOHATHH,
9 BEPOSITHOCTH 1 IIPUEMOB;
10 Dopmysa NOJTHON BEPOSATHOCTH 1




11 ®dopmyna batieca. HezaBucumebie coObITHS 1
DJj1eMeHThl KOMOMHATOPHKH 4
12 KomOunaTtopHoe mpaBusio yMHoKeHHsL. [lepecTanoBKU U pakTopuan 1 - IPUMEHSATh Ha yPOKE UHTEPAKTHUBHBIE (POPMBI
13 Yucno coueranuii. Tpeyronpauk [Tackans 1 paloThl, CTUMYJIMPYIOLIME IO3HABATEIbHYIO
14 dopmyia 6uHoMa HpioToHA 1 MOTHBAIUIO 00YYAIOIINXCS; PEATU30BbIBAT
BOCIIUTATEIbHbIE BOBMOKHOCTHU B Pa3IMYHBIX
BHJIaX JCSATEIBHOCTA 00YYAIOIUXCS CO
CJIOBECHOM (3HAKOBOI) OCHOBOI: BBIBOJBI U
JI0Ka3aTenbCcTBO (POpMyIL, aHATIH3 POPMYIL,
peleHne TEKCTOBBIX KOJMUYECTBEHHBIX U
15 KonTponbras paborta Nel: "I'padsl, BepoSTHOCTH, MHOKECTBA, KomMOnHaTopuka" | 1 KaueCTBEHHBIX 3a/1a4
Cepuu nociegoBarebHbIX HcnbITaHU. UcnibiTanus beprysuim.
Cayyaiinbiii BbIOOP U3 KOHEYHOH COBOKYNIHOCTH 5
bunapHbIii ciy4aliHbIi ONBIT (MCIIBITAHUE), yelieX U Heynada. He3aBucumble -, BBIIIOJIHEHUE 33JIaHNH 110 pa3TpPaHUYEHUIO
16 ucnbITanus. Cepusi He3aBUCUMBIX MCIIBITAHUM 1O IEPBOro ycrexa 1 HOHATHH, caMOCTOsATeNIbHAs paboTa ¢
17 Cepust He3aBUCUMBIX UCIBITAHUH /10 IEPBOTO ycnexa 1 y4eOHMKOM, cucTeMaTH3alus y4eOHOro
18 Cepust HE3aBUCUMBIX UCIIBITAHUN bepHymm 1 MaTepHaa, CIylaHue i aHaJli3 BBICTYIUICHUH
19 CrnyyaiiHblif BBIOOp 13 KOHEYHOH COBOKYIHOCTH 1 CBOMX TOBApHILEH; - IPOCKTHPOBATh CHTYaIlHH
¥ COOBITHS, Pa3BUBAOIINE SMOLIMOHATIBHO-
20 [TpakTrueckas paboTa ¢ HCIOIB30BAHUEM DJICKTPOHHBIX TAOJIHI] 1 IIEHHOCTHYIO chepy 00ydaromerocs
CayuaiiHble BeJINYMHBI U pacnpeaeleHHus 14
Crnyuaiinas BennuuHa. Pacripenenenue BepositHocTel. JlnarpamMmma - YCTaHABJINBATh JOBEPUTEIILHBIE OTHOILEHUS
21 pacnpeneeHus 1 MEXIY YIUTEIEM U 00y4JaroIuMHUCH,
Omnepanuu Haj ciydaiiHeIMU BennunHamu. [Ipumepsl pacripenenenuil. CMOCOOCTBYIOIIMX MTO3UTUBHOMY BOCTIPUSTHIO
22 bunapnas ciyyaiiHas BeMyuHa 1 y4dalumucs TpedoBaHUN U MPOChO yuuTens; -
23 I'eomeTpuyeckoe pacnpeneneHre. bBuHOMHanbHOE pacpeesieHue 1 NPUBJIEKATh BHUMaHUE 00Yy4aromunxcs K
MaremaTnueckoe 0XKHUIaHuE CITy4aiiHON BenunHbl. COBMECTHOE obcykIaeMoii Ha ypoke HH(bOpMaIHH,
24 pacrpejielieHue IBYX CIyJalHBbIX BEJTMUUH 1 aKTHUBM3ALMM [103HABATEIbHON AEATEIbHOCTU
HeszaBucumele ciaydaitHble BeTuuruHbl. CBONCTBA MATEMATHYECKOTO OKHUIAHUS. 00y9aroIuXCst; - MOOYXaTh 00yIArOIINXCS
25 MareMaTHuecKoe 0’KuIaHne OMHAPHOM CITydyaitHON BEJIMYMHBI 1 CcOOMOaTh Ha YPOKE MPHHIIHITE! Y4eOHO#
Marematruyeckoe 0XKHJIaHuE TEOMETPUIECKOT0 U OMHOMHUAIBHOTO AUCTMIUTAHEL K CAMOOPraHu3aluy, IIPUBIICKATH
26 pacrpeIeneHui 1 BHUMaHHE 00yJaromuxcs K LEHHOCTHOMY
27 JIMCIIepCHs U CTaHIapPTHOE OTKJIOHEHHE 1 aCHeKTy N3y4acMBIX Ha yPOKC ABIICHHM,
28 Jucrniepcust OuHapHOM ciydaiiHoW BennyuHbl. CBOMCTBA JUCTIEPCUN 1 TIOHATHH, TIPHCMOB, = IPUMCHATE Ha yPOKC




MaremMaTruueckoe OXKHNJaHHUC NPOU3SBCACHHUA U JUCTICPCUA CYMMbI HE3aBUCUMBIX

29 CITy4alHBIX BEIMYUH

30 [TpakTrueckas paboTa ¢ HCIOIB30BAHUEM JICKTPOHHBIX TAOJIHI]
Jucnepcus OmHOMUANBHOTO pactpenencaus. [Ipaktudeckas padora ¢

31 MCITOJIb30BAHUEM JJICKTPOHHBIX TaOJIHIT

32 O06001IeHNe U CHCTeMaTU3alus 3HAHUN
Kontponbnas padora No2 "Ucnbitanus beprymm. CiyqaitHble BETUYHUHBI U

33 pacripeneneHus’"

34 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN

WHTEPAKTUBHBIC (DOPMBI paOOTHI,
CTUMYJIMPYIOIIHE M03HABATEIbHYI0 MOTHBAIIUIO
00y4aromuxcst; - OpraHU30BBIBATH MIEPCTBO
SPYAUPOBAHHBIX O0yYaAIOUINXCS HAJ UX
HEYCIIEBAIOIINMHU OJIHOKJIACCHUKAaMHU, Jaloliee
00y4aroIuMCcs COLMATbHO 3HAYUMBINA OIBIT
COTPYAHUYECTBA U B3aUMHOW IMOMOIIIH; -
UHUIIMUPOBATH U MOAJIEP>KUBATH
UCCIIEJIOBATEIbCKYIO 1ESITENbHOCTD
o0y4aromuxcsi B paMKax peann3aiiui UMH
WHUBUTYAJIbHBIX U TPYITIOBBIX
MCCJIEJIOBATEILCKUX MPOCKTOB




11 kaacc

Ne Koa-Bo | JlesiTe1bHOCTH y4nTEJIA € y4eTOM padouei
m\n | Tema 4acoB NPOrpaMMbl BOCITUTAHUS

3aKoH 00JbIINX YHCel 5

Hepasencto YeOrimena. Teopema UeOnimeBa. Teopema bepryinu. 3akon MIPUMEHSTh Ha YPOKE HHTEPAKTHUBHBIC (POPMBI

1 | 6onpmMx yncen 1 paboThl, CTUMYJIHPYIOIINE TO3HABATEIBHYIO
Hepasenctso YeoOnimena. Teopema Uebniena. Teopema bepuysiu. 3akon MOTHUBALMIO 00YYaIOLIUXCS; pealn30BbIBATh

2 | 6oJBIINX YHCeNT 1 BOCIMTATEIbHbIE BO3MOKHOCTH B Pa3IMYHbIX BUJAX
HepaenctBo YeoObimea. Teopema Yebbliesa. Teopema bepnysu. 3akon JEATENBHOCTH 00YHaroMUXCsl CO CIIOBECHON

3 | OOIBIINX YKCes 1 (3HAaKOBOW) OCHOBOW: BBIBOJIbI M JIOKA3aTEIIHCTBO

4 | BeIOOpOYHBIA METO/ MCCIICTOBAHUIN 1 (opmy, ananus popmyil, peIIeHHE TEKCTOBBIX

KOJIMYECTBEHHBIX U KAUECTBEHHBIX 3a/1a4,
BBIIIOJIHEHHE 3aJaHUH 110 pPa3rpaHU4YCHUIO IOHATHUH,
camocCTosITeNIbHasl paboTa ¢ y4eOHUKOM,
cUcTeMaTu3anus yueOHOro Marepuaa, ciylaHue u
aHaJIN3 BBICTYIIJICHUI CBOUX TOBapHILEH; -
MIPOEKTUPOBATh CUTYallUU U COOBITHS, Pa3BUBAIOLINE

5 | IIpakTuyeckast paboTa ¢ UCIOJIB30BAaHUEM JICKTPOHHBIX TaOJIMIL 1 SMOLIMOHAIBHO-1IEHHOCTHYIO cepy 00ydaronierocs
DJieMeHThl MaTeMATH4YeCKOil CTATUCTHKHU 6
I'eHepanbHas COBOKYIHOCTD U ClTy4yaifHas BEIOOpKa. 3HAKOMCTBO ¢ - YCTaHaBJIMBATh JOBEPUTEIILHBIE OTHOLLEHUS
BBIOOPOYHBIMU XapakTepucTUkamMu. OLiEeHKa CPEeTHEro U AUCIIEPCUH MEX1y YUUTENEeM U 00yJarouMHuCs,

6 | reHepaJIbHON COBOKYITHOCTH C TOMOIIIBIO BEIOOPOYHBIX XapaKTEPUCTHK 1 CMOCOOCTBYIOIIMX MTO3UTUBHOMY BOCTIPUSTHIO
I'enepanbHas COBOKYIHOCTb U Cy4aiiHast BBIOOpKa. 3HAKOMCTBO C ydalumucs TpedoBaHUN U MPOCKO yuuTens; -
BBIOOPOYHBIMH XapakTepucTUKaMu. OleHKa CPeTHEro U AUCTIEPCUU MPUBJIEKAaTh BHUMaHHE 00y4aroMUXCsl K

7 | reHepaIbHOM COBOKYITHOCTH C TOMOUIBIO BEIOOPOYHBIX XapaKTEPUCTHK 1 oOcyx1aemMoi Ha ypoke HH(pOpMaIliH, aKTHBU3ALUU

8 | OnleHnBaHME BEPOSTHOCTEH COOBITHIA ITO BRIOOPKE 1 MO3HABaTEIbHON AEATENIBHOCTU 00yUaroIuXCs; -
Craructuueckas runoresa. [I[poBepka npocTelInX TUIIOTE3 C TOMOIIbIO n00yK/1aTh 00yJAIOIIHXCs COOIIOATh HAa YPOKe

9 | cBOWCTB U3YYCHHBIX pacrpeaeiieHui 1 HPUHIUIEI y4eOHON TUCHUIUINHBI U
Craructuueckas runoresa. [I[poBepka npocTelInX TUIIOTE3 C TOMOIIbIO caMOOpraHusanuy, NpUBJICKaTb BHUMaHUE

10 | cBOWCTB M3YYEHHBIX paclpeieIeHui 1 00YYaIOIIMXCs K ICHHOCTHOMY aCIIeKTY H3y4aeMbIX
Ha ypOKe SIBJICHUM, TOHATUH, IPUEMOB; - IPUMEHSITh
Ha YpOKE€ MHTE€PAKTUBHbIE (HOPMBI PabOTHI,
CTUMYJIMPYIOLIUE TTO3HABATEIbHYIO MOTHUBALIUIO

11 | [IpakTrueckast paboTa ¢ HCIOJIB30BAaHUEM JICKTPOHHBIX TaOJIHIL 1 00yYaromuxcs;




HenpepsbiBHBIE ci1ydaiiHble BeJIMYMHBI (pacnpeae/ieHns), NoKa3aTeJabHoOe

W HOPMAJIbHOE pacrnpe/ejeHust 4
[Tpumepbl HENMPEPBIBHBIX CIYyYalHbBIX BeIWYHH. OYHKIHS MIIOTHOCTH - BBITMIOJIHEHUE 3a/IaHUH 110 Pa3rPaHUYCHHIO
12 | BeposiTHOCTH 1 MOHSTUH, CAMOCTOATENIbHAS paboTa ¢ YIeOHUKOM,
PaBHoMepHOe pacnipenenenue. [Ipumepsl 3a1a4, PUBOASIINX K cucTeMaTu3anus yueOHOro MaTepuaa, Ciaylnianue u
13 | noka3aTesJIbHOMY U K HOPMAJIbHOMY pacipeesIeHUsIM 1 aHaJIU3 BBICTYIJICHUI CBOMX TOBapHILEH; -
14 | ®yHKUIMS IOTHOCTH BEPOSTHOCTH MTOKA3AaTEJILHOTO pacipeiesieHus 1 HPOEKTUPOBATh CUTYAL[MH M COOBITHS, Pa3BUBAIOILIE
15 | ®yHK1MS NJIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO paclpeesieHus 1 OMOLMOHAIBHO-IICHHOCTHYIO chepy oOydarouterocs
Pacnpenesienne Ilyaccona 2
[TocnenoBarenbHOCTh OIMHOYHBIX HE3aBUCUMBIX coObITUM. [TpuMep 3amaun, - IPUMEHSATH HAa YPOKE UHTEPAKTUBHbBIE (POPMBI
16 | npuBosIIeii K pacupenenenuto [lyaccona 1 paboThl, CTUMYJIUPYIOIINE MTO3HABATEIBHYIO
MOTHBAIIMIO O0YYAIOIINXCS; PEaTU30BbIBATD
BOCIIUTATEIHbHBIE BOBMOKHOCTH B Pa3IMYHBIX BUIAX
JESTEIbHOCTH 00YJarOIIUXCS CO CIIOBECHOM
(3HaKOBOI) OCHOBOM: BBIBOJIbI M JIOKA3aTEIHCTBO
dbopmyi, ananu3 Gopmys, pelieHrne TeKCTOBBIX
17 | IlpakTnueckas paboTa ¢ HCIIOJB30BaHUEM JIEKTPOHHBIX TaOJIUI] 1 KOJIMYECTBEHHBIX M KaUECTBEHHBIX 3a]1a4
CBs13b MEXKIY CJAYYalHBIMU BeJIHYHHAMH 6
18 | KoBapmanus 1Byx ciydaitHbeix BennauH. KoadduumenT koppensnu 1 - moOy>xaaTh o0y4aroImuxcs co0I01aTh Ha ypOKe
19 | CoBMmecTHBIC HAOMIOEHUS IBYX BETUYHH 1 HNPUHIUIIBI y9eOHON AUCHUILUINHBL U
20 | Bei6opouHbIil K03 GUIMEHT KOPPETSIIUT 1 CcamoOoprann3aluy, IMPHUBJICKaT> BHUMaHUE
21 | Pasnuune MEKILY TMHEWHOM CBA3bI0 U IIPUYUHHO-CIIEICTBEHHOM CBA3BIO 1 00y4aroImUXCs K LICHHOCTHOMY aCMCKTY H3yqaCMBbIX
22 | Jlunefinas perpeccus 1 Ha ypOK€ SIBIICHUH, TOHATHH, TPUEMOB;
23 | IlpakTnueckas paboTa ¢ UCIOJIb30BAaHUEM IEKTPOHHBIX TaOJIHIL 1
O0o00menne U CHCTEMATH3ANMSA 3HAHUI 11
[IpencraBneHne JaHHBIX ¢ TOMOIBIO TAOIMIl U TUarpaMM, OnucaTenbHas MPUMEHSATH HAa YPOKE HHTEPAKTUBHBIE (DOPMBI
24 | craTucTHKA 1 paboTHI, CTUMYJIUPYIOIIHNE TTO3HABATEIHHYIO
25 | OmBITHI ¢ PAaBHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITHSIMU 1 MOTHBAIUIO 00YYaIOIINXCS; PEaTU30BbIBAT
26 | Berancnenne BEpOSITHOCTEH COOBITHI ¢ IpUMEHEHHEM (QOpMyIT 1 BOCIIMTATEJIbHBIC BOSMOXXHOCTH B PA3JIMIHBIX BUIAX
Brruucnienue BeposiTHOCTEH cOOBITHI C TPUMEHEHHEM IpadUUeCKUX METOJIOB: JCATENEHOCTH 00YJAIOIINXCS CO CIOBECHOI
27 | xoopanHaTHas npsiMasi, epeBo, auarpamMma Jiiepa 1 (3HaKOBOIT) OCHOBOM: BBIBOJIBI U JIOKA3aTEIbCTBO
28 | CiyuaiiHble BEJIMYUHBI M paclpeieIeHus 1 dopmys, anamns Gopmys, peneHre TEKCTOBBIX
29 | MatemaTHyecKoe 0XKHIaHUE CITydaifHOH BETHMUHHEI 1 KOIMICCTBCHHBIX H Ka4CCTBCHHbIX 32134, 5
30 | Maremarrdeckoe OKUAaHUE CITYIAHOM BEIIMUHNHBI 1 BBIMOIHCHHC SaJaHIUH 110 pasTPAHIMICHIIO ITOHATHH,




31

KontponbHas padota: "BeposTHOCTh 1 cTaTUCTHKA"
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Brruuciienue BepossTHOCTEH cOOBITHH ¢ TpMeHeHHEM (HOpMyIT B rpaduIecKuX
METOJIOB

33

Brruuciienue BepossTHOCTEH cOOBITHH ¢ TpMeHEeHHEM (HOpMyI B rpaduIecKuX
METOJIOB

34

CrnyuaiiHble BeIMUMHBI U pacripeenieHus. MaremaTHueckoe OKuJaHue
CIIy4aiiHON BEJIUYUHBI

caMmocCTosITeNIbHas paboTa ¢ y4eOHUKOM,
cucTeMaTH3auus y4eOHOro MaTrepuana, CIylanue 1
AHAJIN3 BBICTYIUICHU CBOUX TOBApUILEH; -
IPOEKTUPOBATH CUTYAIIMU M COOBITHS, Pa3BUBAIOIIUE
AMOIMOHAIBHO-TICHHOCTHYIO chepy oOydarorerocs




