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MNOSCHUTEJIBHASA 3AIIMCKA

[Ipumepnas paboyasi mporpamma 1o ydeOHOMY mpeameTy «Martemarrkay 0a30BOr0 YPOBHS JIS
obyuaromuxcs 10 —11 kmaccoB paszpaborana Ha ocHoBe @enepaibHOrO TroOCYIapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAApTa CPEAHETO OO0IIero o0pa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPEABABISIEMbIX K MaTeMaTHYecKOMy OOpa3oBaHUIO, W TPAAMLUN POCCUHCKOTO
oOpazoBanus. Peanuzamus mnporpamMmbl OOECHEUMBAET OBJAJACHHUE KIIOYEBBIMU KOMIIETCHIIMSIMH,
COCTaBJISIOUIMMHM OCHOBY JJII CaMOpAa3BUTHsL U  HENPEPBIBHOIO 00pa3oBaHMs, LIEIOCTHOCTD
OOIEKYIBTYPHOT0, TUYHOCTHOTO U MTO3HABATENILHOTO PAa3BUTHSI IUYHOCTH 00YYaIOIINXCS.

B paboueii mporpamMMe yuTeHBI WUIeH W TOJNOXKEeHHUS «KOHIENIMHU pa3BUTHS MATEMAaTHYECKOTO
oOpaszoBanus B Poccuiickoit denepanuny». B coorBeTcTBUM ¢ Ha3BaHHEM KOHIICMIIMU, MAaTEMaTHYECKOE
oOpa3oBaHHe JOJDKHO, B YAaCTHOCTH, NPEJOCTABIIATh KAXKIOMY O0OydaromeMycsi BO3MOXKHOCTB
JOCTUKEHHSI YPOBHS MAaTeMaTUUYECKMX 3HAHUM, HEOOXOIUMOTro Jis JajbHEHIIeld YCHelHON KU3HU B
obmecTBe. MIMeHHO Ha pelIeHHe 3TOW 3a/JadyM HaleleHa MpUMepHas pabouas mporpamMma 0a3zo0BOTO
YPOBHSI.

B snoxy mudpoBoii Tpanchopmanuu Bcex cep demoBeuecKol NesATEIbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0Oe3 0a30BOM MaTeMaTH4yecKOW MOJITOTOBKU. Y3K€ B IIKOJE
MaTeMaTHKa CIYXXHUT OIOPHBIM IPEIMETOM JJIsi W3Y4YEHMsI CMEKHBIX IMCLUUIUIMH, a B JKM3HHM IOCIE
IIKOJIBI PeaTbHOM HEOOXOAMMOCTHIO CTAHOBUTCS HEMPEPHIBHOE 00pa3oBaHue, YTO TPEOYET MOTHOIICHHON
6a30B0i1 00111€00pa30BaTENLHON MOATOTOBKH, B TOM YHCJIE M MAaTEMaTHIECKOH. DTO 00YCIIOBIEHO TEM,
YTO B HAIlM JHH PACTET YHCIO CIEHUATbHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHUEM
MaTeMaTHKU: U B chepe dKOHOMHKH, W B OW3HECe, W B TEXHOJOTWYECKHX O0OJacTAX, M HaXe B
ryMaHuTapHbeix cepax. Takum oOpa3om, Kpyr oOydarommxcs, 1Jis KOTOPbIX MaTeMaTUKa CTaHOBUTCS
3HAYUMBIM [IPEIMETOM, CYILIECTBEHHO PaCIIUPSAETCS.

[IpakTuueckas MOJE3HOCTh MaTeMaTHKUW OOYCIIOBI€HAa TeM, 4YTO €€ TNPeaMETOM SBISIOTCA
(dbyHIaMEeHTaIbHBIE CTPYKTYpPBHl HAIIer0 MHpa: TPOCTPAHCTBEHHBIE (OPMBI W  KOJIMYECTBEHHBIC
OTHOIICHUS OT MPOCTEHIINX, YCBaWBA€MbIX B HEMOCPEICTBEHHOM OIBITE, O JTOCTATOYHO CIIOXKHBIX,
HEOOXOJUMBIX JUIS Pa3BUTHUSI HAyYHBIX M TEXHOJOTHYECKUX HAeH. be3 KOHKpEeTHBIX MaTeMaTHYeCKHX
3HAHUU 3aTPYAHEHO MMOHUMAaHHE MPHUHIIUIIOB YCTPOICTBA W HCIOIb30BAHMS COBPEMEHHOM TEXHUKH,
BOCIIPHSITHE W HMHTEPIIPETAlUsl pa3HOOOpa3HOW COLMAIBHOW, 3KOHOMHUYECKOH, IOJIMTHYECKOU
uHpopmanuu, mManodpQekTuBHA MOBCEAHEBHAs MpaKTUYeCKas IesTeNbHOCTh. KaxxaoMy uenoBeky B
CBOEH KHU3HU MPUXOJUTCS BBIIOJHATH JOCTATOYHO CJIOKHBIE PAcdy€Tbl U COCTaBISATh HECIIOXKHBIE
QITOPUTMBI, HAXOAUTh HYXKHBIE (OPMYNBI U TPUMEHITh WX, BIAAECTh MPAKTHUYECKUMH MpHEMaMU
reOMEeTPUYECKUX M3MEPEHHUI M MOCTPOEHUM, YUTaTh MH(OPMAaINIO, MPEACTaBIEHHYIO B BUY TaOJIHIL,
auarpaMM U rpaHuKoB, KUTh B YCIOBHSAX HEONPEASTIEHHOCTH U NMOHUMATh BEPOSITHOCTHBIA XapakTep
CITy4alHBIX COOBITHA.

O/HOBpEMEHHO C pacuIMpeHHeM cdep MPUMEHEHUs MaTeMaTHKH B COBPEMEHHOM OOIIecTBE BCE
0ojiee Ba)XXKHBIM CTAHOBHUTCS MaT€MaTUYECKUN CTHJIb MBIIUICHUS, MPOSBISIOMUNCA B ONpeAeIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpoliecce u3yueHus MaTeMaTUKU B apceHall MPUEMOB U METO/I0B MBIIUICHHUS
YeJI0BeKa €CTECTBEHHBIM 00pa30M BKJIIOUAIOTCA MHAYKLUSA U JeAyKIuUs, 0000IIeHne U KOHKpeTH3aIus,
aHaJM3 W CHUHTE3, KJIacCUpUKAIMsg M CHUCTeMaTu3alus, abcTparupoBaHue W aHaiorus. OOBEKTHI
MaTeMaTHYECKUX YMO3AaKIUYEHU, TpaBuiia UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX
MOCTPOCHUH, CIOCOOCTBYIOT BBIPAOOTKE yMEHHUs (OPMYIMPOBaTh, OOOCHOBBIBaTH U JOKA3bIBATh
CYXJEHMSI, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MbIlIIJIeHHe. Benyas poiabs NpuHaaieKUuT MaTeMaTHKE B
(bopMHPOBAaHUN AITOPUTMUYECKOM KOMIOHEHTHI MBIIIJICHHUS U BOCHUTAHUU YMEHMH AEWCTBOBATH MO
3aJlaHHBIM AJITOPUTMAaM, COBEpIIIEHCTBOBATh N3BECTHBIE M KOHCTPYHPOBATh HOBbIE. B mporiecce pemeHus
3aJjau — OCHOBHOHM y4eOHOH JeATeNIbHOCTH Ha ypoKaxX MaTeMaTHKU — pa3BUBAIOTCS TBOpYECKas W
MIPUKJIaIHAst CTOPOHBI MBIILJICHUSI.

OOyuenne MaTeMaTuKe JTAET BO3MOXHOCTh Pa3BUBATh y y4alllUXCs TOYHYIO, PAllMOHAIBHYIO H
MH(OPMATUBHYIO peYb, yMEHHE OTOMpaTh Haumbojee TMOAXOASIINE S3bIKOBbIE, CHUMBOJIMYECKUE,
rpaduuecKkue cpeicTBa IS BBIPAXKEHUS CYXKACHUHN U HATJSITHOTO UX MPECTaBICHHUS.

HeoOxonuMbIM KOMITOHEHTOM O0O0Iel KyJbTypbl B COBPEMEHHOM TOJIKOBAHHUU SIBIISIETCSl 00Iee
3HAKOMCTBO C METOJaMHM IIO3HAHMS JIEHCTBUTEIIBHOCTH, IIPEACTABICHUE O IPEIMETe U METOAE
MaTEeMaTHKH, €ro OTIMYHS OT METOJOB ECTECTBEHHBIX M T'YMaHHTAPHBIX HAyK, 00 OCOOEHHOCTSX



MPUMEHEHHUST MAaTeMaTUKHA [UIsl peUICHHs HAy4YHBIX M TPUKIAIHBIX 3a7ad. TakuM o0Opazowm,
MaTeMaThuueckoe o0pa3oBaHHe BHOCUT CBOM BKJIaJ B (OPMUpPOBaHUE OOIIEH KyIbTYpbl YEJIOBEKa.

W3yuenne MaTeMaTHKH CIIOCOOCTBYET 3CTETHUECKOMY BOCIIUTAHHUIO YEJIOBEKA, TOHUMAHUIO KPAaCOTHI
U U3SIIECTBA MAaTEeMAaTUYECKUX PACCYKICHHM, BOCHPUITUIO T€OMETPUYECKUX (DOPM, YCBOCHHUIO HJIEU
CUMMETPUHU.

HEJA N3YYEHHUSA YYEBHOI'O IIPEIMETA «MATEMATHUKA»

[IpuoputernsiMu nensiMu oOyueHust matremaruke B 10—11 kiaccax Ha 6a30BOM YpOBHE SIBIISIIOTCSA:

* (opMupoOBaHHE IIEHTPAJIBHBIX MATEMAaTHUYECKUX MOHATHH (UMCIIO, BEIMYMHA, TEOMETpUYECKas
¢burypa, nepeMeHHasi, BEpOSITHOCTh, QYHKIIHUS ), 00ECIIEUNBAIOLIUX IPEEMCTBEHHOCTD U MIEPCIEKTUBHOCTD
MaTeMaTHYECKOro 00pa3oBaHus 00yJarOIIUXCS;

* MOJBEACHUE YYalIUXCs Ha JOCTYIHOM I HUX YPOBHE K OCO3HAHUIO B3aMOCBS3H MaTeMaTUKH
U OKPYXXAIOILero MUpa, MOHMMaHHe MAaTEeMaTHKHU KaK YacTH OOIIel KyJIbTyphl 4eJI0BEUYECTBA;

* pa3BUTHE HWHTEIJICKTYyaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEW y4aluXcs, IO3HABaTEIbHOM
aKTUBHOCTH, HCCJIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHHUSA, WHTEpeca K H3Y4YCHHUIO
MaTeMaTHUKH;

* (dopmupoBanue (YHKIMOHATBHOH MAaTEMAaTUYECKOH TI'pPaMOTHOCTH: YMEHHs paclo3HaBaTh
MaTEMaTHYECKHE AaCMEeKThl B PEabHBIX JKMU3HEHHBIX CUTYallUSIX U MPU H3YyYEHUH JPYTHX y4eOHBIX
MIPEMETOB, MTPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (POPMYITHPOBATH MX HA A3BIKE MATEMATUKH
U CO3/71aBaTh MaTeMaTUYECKUE MOJIEIH, IPUMEHITh OCBOCHHBI MAaTEMaTHUECKUI arnapar Jjisl peuieHus
MPAaKTUKO-OPHEHTHPOBAHHBIX 33/1a4, HHTEPIPETHPOBATH M OI[CHUBATH ITOJYYEHHBIC PE3YJIbTATHI.

OcHoBHbBIE JHHHH coAepkKaHusi Kypca marematukud B 10—I1kmaccax: «Yucna u BBIYUCICHUSY,
«Anrebpa» («AnreOpanueckue BbIpaXKEeHUD», «Y paBHEHUS U HEpaBeHCTBay), «Hauaia MmaremMaTuueckoro
aHanuza», «l'eometpus» («I'eomerpuueckue (HUTYpHl U UX CBOMCTBay», «lI3MepeHHe reoMeTpudecKux
BEIIMYNHY»), «BeposATHOCTh M CTaTUCTHKa». JlaHHBIC JTMHUW DPAa3BUBAIOTCA IMApajUIeIbHO, Kaxaas B
COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJJTHAKO HE HE3aBUCUMO OJIHA OT JAPYTOii, a B TECHOM KOHTAaKTe U
B3auMoieiicTBur. Kpome 3Toro, nx 00beIUHSIET JIOTHYECKasi COCTABIIAIONMAs, TPAJUIIMOHHO MPUCYIIast
MaTeMaTHUKe W TPOHM3BIBAIOIIAs BCE MaTeMaTHUYeCKHE KypChl M  COJAEp)KaTelbHble JHUHUU.
CdhopmynupoBannoe B DenepaibHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE CPETHETO OOMIETO
o0Opa3oBaHus TPeOOBAHUE «BIIAJICHUE METOJAaMH 10KA3aTeIbCTB, AITOPUTMAMH PEHICHUS 33/1a4; YMEHHE
(bopMyIHpOBATH OIpENEICHUsI, aKCHOMBI M TEOPEMBI, NMPHUMEHSATh HX, NMPOBOAHUTH JOKA3aTEIbHBIC
paccyXJeHHs B X0JI€ PEeLIeHHUs 3a]1au» OTHOCUTCS KO BCEM KypcaM, a pOpMHUPOBAHKE JTOTMYECKUX YMEHUH
pacrpeiensercs 1Mo BCeM rojaM o0yueHus Ha YpOBHE CpETHEro 0011Iero 00pa3oBaHus.

MECTO YYEBHOI'O IPEIMETA «MATEMATHUKA» B YYEBHOM IIJIAHE

B cootBerctBUn ¢ DenepanbHbIM TOCYAapCTBEHHBIM O0pa30BaTENbHBIM CTaHAAPTOM CPEIHEro
oOmiero o00pa3oBaHMsSI MaTeMaTHKa SABISETCS O0O0s3aTeNbHBIM IMPEIMETOM Ha JAaHHOM YpPOBHE
obpazoBanus. Hacrosmeit npumepHoit pabodeit nmporpaMMoii peycMaTpuBaeTcsl U3y4eHue yaeOHoro
npenMera «Marematuka» B paMkKax TpEX yueOHBIX KypcoB: «AnreOpa M Hayalla MaTeMaTU4YecKOro
aHanmsa», «l'eomerpusi», «BeposTHOCTe M cratuctuka». DOpMHPOBAaHME JIOTMYECKMX YMEHUM
OCYILIECTBIISIETCSl HA MPOTSDKEHUMU BCEX JIeT OOydeHHs B cTaplued IIKose, a 3JeMEHTbl JIOTUKH
BKJIIOYAIOTCA B COJIEP’)KaHNE BCEX Ha3BAaHHBIX BBILIE KYpPCOB.

VYueOHblii m1aH Ha u3ydyeHne mMatemaTuku B 10—1 1kimaccax oTBOAUT 5 y4eOHBIX YacCOB B HEJENIO B
TEUYEeHHUE KaKJ0ro roja o0y4yenus, Bcero 350 yueOHbIX 4acoB.

Tematuueckoe IMJIaHUPOBaHUE YUYEOHBIX KypCOB M PEKOMEHIYyeMOE paclpelieieHre y4eOHOro
BPEMEHM VISl U3YUYEHHUS OTIIEIbHBIX TEM, IPEAJIOKEHHBIE B HACTOSAIIEW TPOrpaMMe, HaJl0 pacCMaTpUBaTh
KaK MMPUMEpPHbIE OPUEHTHUPHI B MIOMOIIb COCTABUTEIIO aBTOPCKOM pabouel MporpaMMbl U Mpexk/ie BCEro
yuutento. ABTop paOouell mporpaMMbl BIpaBe YBEIWYUTb WM YMEHBLIUTH IPEIUIOKEHHOE YHCIIO
y4eOHBIX YacoB Ha TeMY, YTOObI yriayOUThCS B TEMATHUKY, 3aMHTEPECOBABILYIO OOYYarOIIMXCS, WU
HaIpPaBUTh YCWINS Ha MIPEOJI0JIEHNE 3aTPYAHEHUN. J[0ITyCTUMO TakyKe JIOKaJIbHOE NIEpEpacpeielIEHuE U
MepecTaHOBKa JIEMEHTOB COZEpKaHUs Kypca BHYTPH JIaHHOTO Kiacca.

KonnyectBo mpoBepodHBIX paboT (TeMaTHUECKUH M UTOTOBBIH KOHTPOJIb KauyecTBAa YCBOEHUS
ydueOHOro Marepuana) U MX THUN (CaMOCTOSITEIbHbIE M KOHTPOJbHBIE PabOThI, TECTHI) OCTAIOTCS Ha
YCMOTPEHHE YUUTEIS.



Takxe ydWTens BIpaBe YBENUYHTh WU YMEHBIIUTh YWCIO YYEOHBIX YacOB, OTBEAEHHBIX B
[TpumepHoii paboueii mporpamMmme Ha 0000IICHUE, TOBTOPEHUE, CHCTEMATH3AITUIO0 3HAHUN 00YyJaroIuXCsl.
EnuHCTBEHHBIM, HO NPUHIMIHAIBHO BaXKHBIM KpPUTEPUEM, SBISECTCS JIOCTHKEHUE pPE3YJIbTATOB
oOyueHus1, yKa3aHHBIX B HACTOSILIEN TporpaMMe.

[Tpumepnas paboyast mporpamma 1Mo MaTeMaTHKe JUIst oOydJaronxcst 5S—9 kinaccoB pazpaboraHa Ha
ocHoBe DejepaibHOr0 TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa OCHOBHOTO — OOIIEro
o0Opa3oBaHus C y4ETOM M COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUH, MPEIBIBISIEMBIX K MAaTEMATHUYECKOMY
00pa30BaHuIo, U TPAAULIUNA POCCHIICKOT0 00pa3oBaHusl, KOTOPhIE 00ECIICUNBAIOT OBJIAJICHUE KIIFOUEBBIMU
KOMIIETEHIMSIMH, COCTABJISIIOIIMMHU OCHOBY JUIsl HETIPEPHIBHOTO 00pa30BaHUs M CAMOPA3BUTHS, A TAKXKe
LEIOCTHOCTh OOIIEKYIBTYPHOTO, IMYHOCTHOTO U TIO3HABATENILHOTO pa3BUTHA oOydatonuxcs. B paboueit
mnmporpaMMme y4yTeHbl HJien W ToJiokeHus: KoHIenuuu pa3BUTHs MaTeMaTH4YeCKOro oOpa3oBaHUs B
Poccutickoit ®enepanuu. B anoxy mudposoit Tpanchopmaiuu Bcex cdep 4eToBEYSCKOM AeATETHHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMECHHBIM 4YEJIOBEKOM 0e3 0a30BOM MaTeMaTHuecKOn
MOATOTOBKU. Y3K€ B IIKOJE MaTeMaTHKa CIYKUT OIOPHBIM MPEAMETOM JUIsl HU3YUYCHHS CMEXHBIX
JMCLUIUIAH, a MOCJe MIKOJIBI peaJbHOH He0OXOAMMOCThIO CTAHOBUTCS HETIPEphIBHOE 00pa30BaHHE, UYTO
TpeOyeT MoJIHOIIeHHON 6a30BOi 00111€00pa30BaTEIbHON MOATOTOBKH, B TOM YHCIE U MAaTEMaTHUECKOM.
3710 00YCIOBIEHO TEM, YTO B HAIIM JHHU PACTET YMCIO MPOQeccuii, CBSI3aHHBIX C HEMOCPEICTBEHHBIM
MIPUMEHEHHEM MaTeMaTUKH: U B cepe SIKOHOMUKHU, U B OM3HECE, U B TEXHOJIOTHUECKUX 00JIACTSIX, U 1aXKe
B TyMaHHUTApHBIX chepax. Takum oOpa3om, KPyr MIKOJIEHUKOB, JIUISI KOTOPBIX MaTeMaTHKAa MOXKET CTaTh
3HAYUMBIM MIPEIMETOM, PACIIUPSIETCS.

[IpakTryeckass MOJNE3HOCTH MAaTEMAaTHKH OOYyCIOBIIEHA TeM, 4YTO €€ MPEeaIMETOM SBISIOTCS
(dbyHIaMeHTaJIbHbIE CTPYKTYpbl HAIIer0 MHUpPA: MPOCTPAHCTBEHHbIE (OPMbI U KOJUYECTBEHHBIC
OTHOIIEHUS OT IPOCTEHIINX, YCBaUBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, JIO JIOCTATOYHO CJIOXKHBIX,
HEOOXOIUMBIX I PA3BUTHS HAYUHBIX U MPUKIAIHBIX Uei. be3 KOHKpeTHhIX MaTeMaTHUYecKuX 3HaHU I
3aTPyAHEHO MOHUMAHUE MPUHIIUIIOB YCTPOMUCTBA U UCTIOIb30BAHMS COBPEMEHHON TEXHUKH, BOCIIPUSTHE
U MHTEpPHpeTanusi pa3sHOOOpa3HOW COLMATbHOW, SKOHOMHYECKOW, MOJUTUYECKOM uH(pOpMaIuuy,
Masi03(pPpeKTHBHA TOBCEHEBHAS NMPAKTHUYECKas NESITEIHHOCTh. KakIOMy YeloBEeKy B CBOCH KH3HHU
MIPUXOAUTCS BBIMOIHATH PACUETHI U COCTABIISATH AITOPUTMBI, HAXOJUTh U IPUMEHSTh (POPMYIIbI, BIaIETh
MPAKTUYCCKUMH TPHEMAMUA TEOMETPUYCCKUX HW3MEPEHHH W IOCTPOCHHH, YHTaTh HH(OPMAIIHIO,
MIPEJICTABICHHYI0 B BHJAE TaONMuUI, auarpaMm U TpaduKoB, KUTh B YCIOBUSX HEONPEACNEHHOCTH U
MIOHUMATh BEPOSITHOCTHBIN XapaKTep CIydalHbIX COOBITHI.

OnHOBpEMEHHO C paciiupeHueM cdep MPUMEHEHHs MaTeMaTHKA B COBPEMEHHOM OOIIecTBE BCE
0oJiee BOXXHBIM CTAHOBHUTCS MAaT€MaTUYECKHH CTWJIb MBIIUICHUS, TIPOSBIISIONINICS B OMpPENeIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpoliecce n3yueHus MaTeMaTHKU B apCeHall IPUEMOB U METO0B MBIIIUICHHS
YeJI0BEKa €CTECTBEHHBIM 00pa3oM BKIIIOUAIOTCA MHAYKLUSA U JeAYKLHs, 0000IIeHNe U KOHKPeTU3alus,
aHallM3 W CHUHTE3, KiIaccupuKaluusg M CcUcTeMmaTusanus, abcrparupoBaHue u aHanorus. OOBEKTHI
MaTeMaTHYECKUX YMO3AKIOYEHNUH, MPaBUila X KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX
MIOCTPOCHUI, CIMOCOOCTBYIOT BBIPaOOTKE YyMEHHUs (OpMyYIHpOBaTh, OOOCHOBBIBATH M JIOKA3hIBATh
CYXJIEHMSI, TEM CaMbIM Pa3BUBAIOT JJOTUYECKOE MBILIUIEHNE. Benyiast poiab NpuHaaJIexKUT MaTeEMaTHKE U
B (hOpMHUPOBAHHUH aITOPUTMUYECKON KOMIIOHEHTHI MBIIINICHUSI U BOCIIUTAHUU YMEHUI J1eHCTBOBATH 1O
3aJJaHHBIM QJITOPUTMAaM, COBEPIIIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBbIE. B mporiecce pereHus
3aJ1a4 — OCHOBOI Y4eOHOIl IeTENbHOCTH Ha yPOKaX MaTEMaTHKH — Pa3BUBAIOTCS TaKXKe TBOpUYECKas U
MIPUKJIATHAS CTOPOHBI MBIIIUICHHUS.

OOyuenne MaTeMaTuke JAaET BOZMOXKHOCTh Pa3BUBATh y 00YYAIOIMIMXCS TOUHYIO, PAllHOHATBHYIO U
MH()OPMATUBHYIO peYb, YMEHHE OTOMpaTh Haumbojee TMOAXOASIINE S3bIKOBbIE, CHUMBOJIMYECKUE,
rpaduyecKkue cpeacTBa JIJIs BRIPAKECHUS CYKISHUHN U HATJISTHOTO UX MPECTaBICHUS.

HeoOxonuMbIM KOMITOHEHTOM OO0Iel KyJbTypbl B COBPEMEHHOM TOJIKOBAHHUU SIBISIETCS 0OIee
3HAKOMCTBO C METOJAMH I[IO3HAHMS JEUCTBUTEIBHOCTH, MPEACTaBICHUE O MpeaMeTe M MeTojax
MaTeMaTUKH, UX OTJIMYUN OT METOJIOB IPYIMX €CTECTBEHHBIX M TYMaHUTAPHBIX HayK, 00 0COOCHHOCTSIX
NPUMEHEHUS] MAaTeMaTHUKU [UIsl pelIeHHs Hay4YHbIX ¢ TPUKIAIHBIX 3a7ad. TakuM o0Opazowm,
MaTeMaTHueckoe o0pa3oBaHHe BHOCUT CBOM BKJIaJ B (OpMHUpPOBaHUE OOIIEH KyIbTYphl YEJIOBEKa.

N3ydyeHne MaTeMaTHKU TaKkKe CIIOCOOCTBYET ICTETHUECKOMY BOCIUTAHHIO YeJIOBEKa, MOHUMaHHUIO
KpacoThbl M U3SIIECTBA MAaTEMaTHUECKUX PACCYKJIEHUN, BOCTIPUATHIO TEOMETPUUECKUX (POPM, YCBOCHHUIO
UJIeu CUMMETPUH.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O ITPEJMETA
«MATEMATHKA»

OcBoenne yueOHOro mpenmera «MaTtemaTtukay MOKHO OOECIeunBaTh JOCTHIKEHHE Ha YPOBHE
cpenHero ooOmero o00Opa3oBaHUS CIHEAYIOIIMX JIMYHOCTHBIX, METANpeIMETHBIX U MPEIMETHBIX
00pa3oBaTEeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3VJIbTATHI

JIMYHOCTHBIE  pE3yNbTaThl OCBOCHHUS TNpOrpaMMbl  ydyeOHOro mpeaMmera «Maremaruka
XapaKkTepU3yIOTCS:

['paxxnmanckoe BocriuTaHue:

c(hOPMHUPOBAHHOCTBIO TPAKIAHCKOW TMO3UIIMH OOYYarOIIerocs Kak aKTUBHOTO M OTBETCTBEHHOIO
YJieHa POCCHUUCKOTO OOINeCTBa, IMPEICTABICHHEM O MAaTeMAaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHHS
Pa3IIMYHBIX CTPYKTYP, SIBJICHUH, MPOIEAYP TPaXAAHCKOTO 001IecTBa (BBIOOPHI, OIIPOCH U TIP.), YMEHHEM
B3aMMO/ICHICTBOBATH C COIIMATLHBIMUA HHCTUTYTAMH B COOTBETCTBUHU C MX (DYHKITUSMU U HA3HAUYCHUEM.

[TarproTryeckoe BoCIUTaHUE:

c(OPMHPOBAHHOCTHIO POCCHMCKON TPaKJAHCKOH WACHTHYHOCTH, YBXEHUS K MPOLUIOMY H
HACTOSIIEMY POCCHUMCKOW MaTE€MaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM POCCHUHUCKUX
MAaTEMaTUKOB U POCCUMCKON MAaTEMATUYECKOW IIKOJIbI, K UCHOJIb30BAHUIO 3TUX JOCTUKEHUN B JIPYTUX
HayKax, TEXHOJIOTHSIX, cepax SIKOHOMHUKHU.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAaHHEM JYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapona; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, YTUYECKOr0 MOBEJACHUS, CBA3AHHOTO C MPAKTUYECKUM NMPUMEHEHHEM JOCTHKEHUU HAyKH U
JeSITeNIbHOCTIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETO.

DCTETHYECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIEHHMEM K MHpPY, BKJIIOYAs SCTETUKY MAaTEMAaTHMYECKUX 3aKOHOMEpPHOCTEH,
OOBEKTOB, 3aj7ad, PEIICHUH, pPACCYKICHUH; BOCIPUUMYHBOCTEIO K MATEMAaTHYCCKHM AacIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

®du3nyecKoe BOCIINTAHHUE:

c(OPMUPOBAHHOCTHIO YMEHUS MPUMEHATh MaTeMAaTUYECKUE 3HAHUSA B HMHTEpPEcax 3JI0pOBOTO U
Oe3omacHoro obpa3a >KU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO (370pOBOE INMHUTAHUE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUNA W OTIbIXa, peryispHas (u3nueckas aKTUBHOCTH); (PU3UUECKOTO
COBEPILIEHCTBOBAHUS, TIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOM JCSITEIILHOCTHIO.

TpynoBoe BociUTaHUE:

TOTOBHOCTBIO K TPY/y, OCO3HAHWEM IIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K pasznyHbIM chepam
npodeccCHOHABbHON NIEeATENbHOCTH, CBA3aHHBIM C MAaTeMaTHKON M €€ NPUIIOKEHUSMHU, YMEHUEM
COBEpIIATh OCO3HAHHBIA BBHIOOpP Oyaymielt Mpoeccuu W pean30BbIBATH COOCTBEHHBIE KU3HEHHBIC
TJTaHBI; TOTOBHOCTBHIO M CIHOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHHIO M CaMOOOpPa30BaHHUIO Ha
MPOTSDKCHUM BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHUIO B PEHICHUU MPAKTUUECKHX 3ajad
MaTeMaTUYeCKOW HAMPaBIEHHOCTH.

DKOJIOTHYEeCKOE BOCITHTAHHE:

chOPMUPOBAHHOCTHIO ~ DKOJIIOTUYECKOW  KyIbTYphl, TOHMMaHHWEM BIUSHUS  COLIMAJIBHO-
SKOHOMHUYECKUX TMPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COIMAIIBHON Cpefibl, 0CO3HAHUEM TII00aTbHOTO
XapakTepa SKOJOTHMYECKUX MpoOJeM; OpUEHTalMel Ha MPUMEHEHHEe MaTeMaTH4YeCKUX 3HaHUU IS
perieHus 3a1a4 B 00JaCTH OKPYKAIOIIEH cpebl, TIIaHUPOBAHUS TIOCTYIIKOB M OIIEHKH UX BO3MOXXHBIX
MOCJIE/ICTBUM 17151 OKPYKAIOILEH CPEbI.

[lenHOCTH HAy4YHOTO TTO3HAHMUS:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
HAayKd U OONIECTBEHHOW MPAKTHUKW, MOHUMAaHWEM MaTeMAaTHYEeCKOW HAyKH Kak c(epbl YeIOBEUECKOU
NEeSATEIbHOCTH, ITANOB €€ Pa3BUTHS W 3HAYMMOCTHU I Pa3BUTHUS LIMBUIM3ALMU; OBJIAJICHUEM SI3bIKOM
MaTeMaTUKd ¥ MaTeMaTHYeCKOW KYJIbTypOH KakK CpEJCTBOM IIO3HAHHWS MHPA; TOTOBHOCTHIO
OCYUIIECTBJISITh MPOEKTHYIO U UCCIIEI0OBATENLCKYIO I€ATEIbHOCTh MHIMBUIyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VJIbTATHI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHS MPOTpaMMbl y4eOHOTO mpeamera «MaremaTukay
XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATHHBIMH IMO3HABATEIHHBIMH JCHCTBUSAMH, YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU JEHCTBUSMH, YHUBEPCAIbHBIMU PETYISATUBHBIMU JEHCTBUSIMHU.



l)YHuBepcanpHble TO3HABATENbHBIE JCHCTBUA, oOOecmeynBarOT (GOpMHpPOBaHUE  Oa30BBIX
KOTHUTHBHBIX TIPOLIECCOB OO0ydaromuxcsd (OCBOGHHME METONOB IO3HAHMUSA OKPYXKAIOIIEro MHUpa;
PUMEHEHHE JIOTUYECKHX, UCCIIE0BATENILCKUX ONepanuii, yYMeHU paboTaTh ¢ HHpOpManueil).

Bba3oBrle Jornueckue nelicTBUS:

* BBUIBJIAATH M XapaKTepU30BaTh CYHIECTBEHHBIC MPU3HAKA MATEMaTHYECKHX OOBEKTOB, MOHATHUH,
OTHOLICHUH  MEXIYy MOHATHSAMH; (GOpPMYIMPOBATH  OIpPEICNICHUs IOHATUH;  YCTaHABJIMBATh
CYIIECTBEHHBIN MNpHU3HAK KIACCU(PUKAIMHM, OCHOBAHUS /s OOOOIIEHHS W CpPAaBHEHHS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

* BOCIPUHHMATH, (OPMYIHPOBATH U MPEOOpPA30BBIBATh CYXKACHUS: YTBEPAUTEIbHBIE H
OTpULIATENIbHBIE, €IUHUYHBIC, YACTHBIE U O0IUE; YCIOBHbIE;

* BBIBJIATH MATEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHBOPEUHs B (paKTax, JaHHBIX,
HaOJMIOACHUAX M YTBEPXKICHUAX; HpeylaraTb KPUTEpUU [UId BBIABICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYU;

* qenaTb BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aK/I4YEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

* IPOBOAUTH CAMOCTOSITENILHO [OKa3aTeIbCTBA MATEeMaTHYECKUX YTBEPXKIEHUH (IIpsiMble M OT
IIPOTUBHOTI'0), BBICTpaMBaTh apryMEHTAlLlMI0, NPUBOAUTH IPUMEPbl U KOHTPIPUMEPHI; 0OOCHOBHIBAThH
COOCTBEHHBIE CYXJIEHUS U BBIBObI;

* BBIOMpaTh croco0® pemieHus ydeOHOW 3amaud (CpaBHHBATH HECKOJIBKO BAPHAHTOB pEIICHUS,
BbIOMpPaTh HanboJIee MOAXOASAIIMMI ¢ YIETOM CaMOCTOATENbHO BBIJCICHHBIX KPUTEPHUEB).

basoBble uccnenoBarenbcKkue AeUCTBUS:

* HUCHOJb30BATh BONPOCHI KAaK HCCIENOBATEIbCKUI HMHCTPYMEHT IO3HaHUS; (HOpMYIHpPOBAThH
BOTIPOCHI, (PUKCHPYIOIIE POTUBOPEUHE, TPOOIeMy, yCTaHABIUBATh HICKOMOE H JJaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO IMO3ULIAI0, MHEHUE;

* IPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHbBIN SKCIIEPUMEHT, UCCIIEI0BAHUE IO YCTAHOBIIEHUIO
0CcOOEHHOCTEM MaTeMaTHYecKoro OOBEKTa, SBJIECHUS, MPOLECcCa, BBIABICHHIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

*  CaMOCTOATEJIBHO (OPMYIHPOBATH OOOOLIEHUS M BBIBOABI IO pe3yJbTaTaM IPOBEIEHHOTO
HAOIOACHNUS, WCCICOBAHUS, OLCHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX pPE3YJIbTAaTOB, BBIBOJAOB U
0000I11IeHMI;

* IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE IpPOLECCa, a TAKXKE BBIABUIATH MPEIINOJOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHSX.

Pabota ¢ uadopmanmeii:

*  BBUBJIATH AePUUUTH MHPOPMALUU, JAHHBIX, HEOOXOIMMBIX JUIsI OTBETa Ha BOIPOC M JUIA
pelIeHus 3a/1auH;

*  BbIOMpPATh HH(POPMAILIHIO U3 UICTOUHUKOB PA3JIUYHBIX THIIOB, aHAJIM3UPOBATh, CHCTEMAaTH3UPOBATh
U UHTEPIPETUPOBATh NH(OPMALIMIO PA3TIMYHBIX BUJIOB U (POPM MPEACTABICHUS;

* CrTpyKTypupoBaThb HMH(POPMALHUIO, MPEACTABIATh €€ B pa3IMyHbIX (opMax, WILTIOCTPUPOBATDH
rpaduyecku;

*  OIIGHUBATh HAAEKHOCTh MH(OPMAIIUH IO CAMOCTOSATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcaabHble KOMMYHUKATUBHBIE IEHCTBHS, 00eCIeynBaOT C(HOPMUPOBAHHOCTh COLIUAIBHBIX
HAaBBIKOB 00yYarOIINXCS.

Oomenue:

* BOCIpPHUHHUMATH U (bOpMyJ'IHpOBaTB CYXKACHHUA B COOTBETCTBHUU C YCIIOBUAMMU U LCIIIMU O6HI€HI/I$[;
SCHO, TOYHO, TPAaMOTHO BBIPAKaThb CBOIO TOYKY 3PEHHUS B YCTHBIX M NHCBMEHHBIX TEKCTaX, 1aBaTh
MTOSICHEHHS 110 X0y PEUIEHUS 3a/1a4i, KOMMEHTHPOBATh NOJIYYEHHBIA PE3YJIbTAT;

* B X0JIe 00CYX/IeHU 331aBaTh BOIPOCHI MO CYIIECTBY 00CYKAaeMOM TeMBI, TPOOJIEMbI, pelIaeMoit
3aaa4yM, BBICKA3bIBaTb HJCH, HALCJICHHBIC Ha IOUCK PCIICHHA;, COIIOCTaBIATH CBOMU CYXICHHA C
CYXJEHUSIMH JIpYTMX YYacCTHHKOB JHajiora, OOHapyXXHBaTh pa3jIM4Me€ M CXOJACTBO TNO3MLMH; B
KOPPEKTHOI opMe popMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

* TMPEACTaBIATh pE3YyNbTaTbl pEIICHUs 3aJauyd, DSKCIEPUMEHTa, WCCIIEI0BaHMs, IPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHMSI C Y4YETOM 3a7au IMPEe3eHTAalud U OCOOEHHOCTEH
ayIUTOPHH.



CoTpynHHYECTBO:

* TOHMMaThb M HCIHOJB30BaTh IMPEUMYINECTBA KOMAaHJHON M WHAMBUAYaJIbHOH pabOTHI NpH
peiCHUN y‘IeGHLIX 3ala4; OpUHUMATL LCIIb COBMECTHOM ACATCIIBHOCTH, TNIAHUPOBATH OPraHU3aIlUIO
COBMECTHOH pabOThI, paclpeaessiTh BHIBI paboT, JOrOBapUBaThCS, OOCYKIATh MPOLECC M PE3yabTaT
paboThI; 06001aTh MHEHHS HECKOJIBKUX JTIO/ICH;

*  y4acTBOBaTh B IPYNIOBHIX (hopMax paboThI (00Cyxk1eHHs, 0OMEH MHEHHH, «KMO3TOBBIE IITYPMBD»
u I/IHBIG); BBIINIOJIHATE CBOIO YaCTh pa6OTLI 1 KOOPAWHHUPOBATH CBOH I[eﬁCTBPISI C ApyruMu YJICHaAMU
KOMaH/Ibl; OLICHWBATh Kau€CTBO CBOETO BKJIAJA B OOLIMH MPOAYKT MO KPUTEPHUSIM, c(HOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aI/IMOZ[€I>'ICTBHSI.

3) VYHuBepcallbHbIC PETYISTUBHBIC JCUCTBUSA, O00ECIEeYMBAIOT (OPMHUPOBAHUE CMBICTIOBBIX
YCTAHOBOK M KHW3HEHHBIX HABBIKOB JJUYHOCTH.

Camoopranuzanus:

*  COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 33]1a4H, BEIOMPATh CIIOCO0 PEIICHHS C YIETOM HMEIOIITUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C
y4€TOM HOBOM MH(OpMaIny.

CaMOKOHTpOJIb:

* BJAJCTh HaBBIKAMHU IMO03HABATEIHLHON pe(deKCHMH Kak OCO3HAHHWs COBEPIIAEMbIX IEHCTBUHA W
MBICJIUTEIIBHBIX TPOIIECCOB, WX PE3YJIbTATOB; BIAJETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISA
rpoliecca U pe3yibTaTa peleHrs MaTeMaTUYECKON 3a1a4u;

* TPEIBHACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh TpPHU PEIICHUU 3aJla4d, BHOCHUTH
KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HaWJIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

* OIEHUBATh COOTBETCTBUE Pe3yJbTaTa IeNId U YCIOBUSIM, OOBSICHITh MPUYHHBI JOCTHIKEHUS WU
HEJIOCTHXKCHHS PE3YJIbTATOB JACSITEIBHOCTU, HAXOAUTH OIIMOKY, 1aBaTh OIICHKY TPUOOPETEHHOMY OTIBITY.

@®opMbl KOHTPOJISI 3HAHUI, YMEHHH U HABBIKOB

[IpenycMOTpeHBI caeayromue BUIbl KOHTPOJIS 3HAHW, YMEHUN U HaBBIKOB: BXOJHOM, TEKYIIHU,
TEMaTUYECKHUM, UTOTOBBIA U ITPOMEXKYTOUHBIN. [Ipy 3TOM MCHONB3YIOTCS pa3audHble POPMBI OLIEHKU U
koHTponsi 3YH: koHTponbHas pabora, AOMamHsAs KOHTpOJbHas paboTa, camocTosiTeNbHas padoTa,
poBepoyHas pabora, TecTsl 1 padoTsl B hopmare BIIP u OI'D.

Kpurepun onenuBanus

Onenka «3» «4» «5»
Jlomanmasist pabora 50% 70% 90%
CamocrosTenbHas pabora 40% 70% 90%
ITpoBepounas pabora 50% 70% 90%
KontposbHas pabora 35% 60% 80%

Bce pabotst BITP u OI'D orjeHnBaroTcsi B COOTBETCTBUM C KPUTEPUSMHU OLEHUBAHUS TaHHOTO
BUJa pabOTHI

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A».

[enu n3ydyenust yaeOGHOTO Kypca
Kypc «Anrebpa n Havyasia MaTeMaTHYECKOTO aHAJM3a» SBISETCA OJHUM M3 HanOoJiee 3HAYNMBIX B
MporpaMMe CTapIIe MIKOJbI, TOCKOJBKY, C OJHONU CTOPOHBI, OH 00eCrieunBaeT HHCTPYMEHTAIbHYIO 0a3y
JUI M3YYEHHsI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYrod CTOPOHBI, (POPMHpYET JOrHYEeCcKoe U
abCTpakTHOE MBINUICHHE y4YaIlluXCcs Ha YpPOBHE, HEOOXOAMMOM JJisi OCBOEHHS KypCOB MH(OPMATHKH,
oOIIECTBO3HAHUS, HCTOPHH, CIOBECHOCTH. B pamMkax [aHHOrO Kypca ydalluecs OBJaJIeBalOT



YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOH HayKu, KoTopas (OpMYNHUpYeT CBOM JOCTHXKCHHS B
MareMaTtudeckou (opme.

Kpr aJIFe6pI>I 1 HavYaJl MAaTCMAaTUYICCKOT'O aHAJIM3a 3aKJIaAbIBACT OCHOBY JIA YCIICIIHOT O OBJIAACHU A
3aKOHAMH (PU3UKHU, XUMHUH, OMOJIOTHH, TOHUMAaHHSI OCHOBHBIX TEHICHIMA SKOHOMUKH U OOIIECTBEHHON
JKU3HH, TIO3BOJIACT OPHUCHTUPOBATHCA B COBPCMCHHBIX I_[I/I(prBBIX N KOMIIBIOTCPHBIX TCXHOJIOTHAX,
YBEPEHHO HCIIOJIb30BaTh WX B TOBCEIHEBHOHN JXM3HH. B TOXe Bpems oBiajcHHE aOCTPAaKTHBIMU H
JIOTUYCCKHU CTPOruMHU MarTeMaTndcCKuMu KOHCTPYKIHAMU Pa3BHUBACT YMCHUC HaxXoJUuThb
3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb  YTBEP)KICHHS, HCIIOJIB30BaTh O0OOIIECHHE H
KOHKPETH3aIuIo, abCTparnpoBaHue U aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBITIIICHUE. B
XOJIc M3Y4eHUsl areOpbl M HaYall MAaTEMaTHYECKOTO aHalM3a B CTAPIICH IIKOJIC yJalluecs MOIyqaroT
HOBBII OIIBIT peiCHUA NPUKIAAHBIX 3a1a4, CaMOCTOATCIBHOI'O MOCTPOCHHUA MAaTCMAaTUUYCCKUX MOI[eJIeI;'I
peambHBIX CUTyallMid ¥ WHTCPIPETAIIMM TIOJYYCHHBIX PEHICHHH, 3HAKOMSTCS C MpUMEpaMu
MaTEMaTHYECKUX 3aKOHOMEPHOCTECH B TMPUPOJEC, HAyKe W B HCKYCCTBE, C BBIJAIONIUMUCS
MaTeMaTHYECKUMHU OTKPBITHSIMH U X aBTOPaMHU.

Kypc obnanaer 3HaUUTENHHBIM BOCIUTATEIBHBIM MTOTCHIIMATIOM, KOTOPBIA peaiu3yeTcs Kak uepe3
y4eOHBII Marepual, CIOCOOCTBYIOMIMKA (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHUS, TaK M Uepes3
cnenupuKy  y4eOHOW  JeATeNbHOCTH,  TPeOyIOImel  CaMOCTOATENBHOCTH,  aKKYpPaTHOCTH,
MIPOIOJDKUTEILHON KOHIICHTPAIIMA BHUMAHUS U OTBETCTBEHHOCTH 3 MOJyYCHHBIH Pe3ysIbTar.

B ocHOBe Meromuku O0Oy4eHHs anreOpe W HayajlaM MaTeMaTH4YecKOro aHaju3a JISKHUT
JeSITeIbHOCTHBIN MPUHIIUT 00y4CHUSI.

B crpykrype kypca «Anredpa u Havyajga MaTeMaTHYSCKOTO aHAIN3a» MOXKHO BBIJICIIUTh CIICIYIOIINE
COJIEp>KaTEIbHO-METOANYECKHE JIMHUU: «HucTa U BeIYUCIIeHus», «DyHKIUU U Tpadukmny», «Y paBHEHUS U
HepaBeHCTBa», «Hauama wmaremarmueckoro aHanmm3ay, «MHOXKeECTBa W JIOTHMKa». Bce OCHOBHBIE
COJIEPIKATEIIBHO-METOJUUCCKUE JTMHUMA HM3Yy4aroTCs Ha MPOTSHKEHUHM JBYX JIET OOYyYeHHUs B CTaplieu
IOKOJIC, €CCTCCTBCHHO AOMOJIHAA APYr Apyra U MOCTCIICHHO HACBIAACh HOBBIMHU TCMAMM U pa3aciaMu.
MOXHO C YBEpPEHHOCTBIO CKa3aTh, YTO JAHHBIA KypC SBJISCTCS HHTEIPATHUBHBIM, TOCKOJIBKY O0BETUHSICT
B cebe colepkaHWe HECKOJIbKHX MAaTeMAaTHYeCKUX JHUCHUIUIMH: anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHallu3, TEOPHS MHOXKECTB U Jp. [1o Mepe Toro kak yuaiimecs: OBlaJieBaloT BcE OoJiee
IIUPOKUM MATEMAaTHYECKUM alllapaToM, y HUX MOCIEN0BATEIbHO (OPMHUPYETCS U COBEPIICHCTBYETCS
YMEHHUE CTPOUTh MAaTEMAaTUYECKYI MOJCIb PEAJIbHOW CUTYaIlMH, IPUMEHITh 3HAHUS, MOJyYCHHBIC B
Kypce «AnreOpa W Hadaja MaTeMaTHYECKOTO aHalu3a», Ui pEIIeHHs CaMOCTOSTEIHHO
chopMyITUPOBAHHON MaTeMaTHYECKON 3a/1aud, a 3aTEM HHTEPIPETUPOBATH MOTYUEHHBIH Pe3yabTarT.

CO]ICp)KaTeJ'II)HO-MeTO)II/I‘-IGCKaSI JIMHAA «Yucna ¥ BEIYUCICHUS) 3aBCpIacT q)OpMI/IpOBaHI/Ie HAaBBIKOB
WCIOJIb30BaHUs IEHCTBUTENBHBIX YHCEN, KOTOpOoe OBIJI0O HaYaTO B OCHOBHOM mIKoe. B crapiieii mkomne
0c000€ BHUMaHUE YACTACTCA q)OpMHpOBaHI/IIO MIPOYHBIX BBIYUCIIMTCIBHBIX HABBIKOB, BKIIIOYAIOIIUX B
ceOs WCIMONb30BaHHE PA3NMUUYHBIX (OPM 3alUCH JACUCTBUTEIHHOTO 4YHCIA, yYMEHHE pPAlMOHAIBHO
BBITIOJIHATh JIEUCTBHUS C HUMH, JEJaTh NMPUKHUIKY, OIEHUBATh pe3yibrar. OOyuaromuecs MoTy4yaroT
HABBIKU MPUOIVKEHHBIX BHIYUCIICHHUH, BBIMOTHEHNS ACHCTBUI C YUCIIaMU, 3alIICAHHBIMH B CTaHIapTHOMN
q)OpMe, HUCIIOJB30BaHUS MAaTEMATHYCCKUX KOHCTAHT, OLICHUBAHUA YU CIIOBBIX BI)Ipa)KeHI/II\/'I.

Jluaust «YpaBHEHHsI ¥ HEPABEHCTBA» pEaNU3yeTcs Ha MPOTSHKEHHH BCEro OOy4YeHHUs B cTapiieit
IIKOJIE, MOCKOJIBKY B KaXKIOM pazfielie IpOorpaMMBbI PETyCMOTPEHO PEIICHHE COOTBETCTBYIONIUX 3a/1ad.
VYyamuecss OBIaIeBalOT Pa3IMUYHBIMH METOJIaMU PEIICHUS IENbIX, PAllMOHAIBHBIX, HPPAIIMOHAIBHBIX,
IIOKa3aTCJIbHbBIX, J'IOl"apI/I(bMI/ILICCKI/IX U TPUTOHOMETPHUUCCKUX ypaBHeHHﬁ, HCPAaBCHCTB M HX CHCTCM.
[TonydeHHbIE YMEHHS UCTIONB3YIOTCS TP UCCIIEIOBAHUHU (PYHKIIMIA C TIOMOIIBIO MPOU3BOIHOM, PeICHUN
MPUKIIATHBIX 337249 ¥ 33/1a4 Ha HAXO0XJACHUE HauOOJBIINX U HAUMEHBIINX 3HaYeHUH QyHKunH. J[anHast
CoJiepKaTeNbHas JIMHUS BKJIIOYAaeT B ceOsl Takke (HOpPMUPOBAHHE YMEHHI BBIMONHATH PACUYETHI TIO
dbopmynaM, mpeoOpa3oBaHUS METbIX, PAMMOHATBHBIX, HWPPANMOHATBHBIX W TPUTOHOMETPUUYECKHUX
BBIPOXKEHUH, a TaKKe BBIPAKEHUH, CONEpKallMX CTENeHH U JorapudMbl. braromaps wu3ydeHHIO
areOpanveckoro Marepualia MpOMCXOJUT JATbHEUIee Pa3BUTHE AJITOPUTMHUYECKOTO H aOCTPAKTHOTO
MBIIUICHHS yYaluxcs, GOPMHUPYIOTCS HABBIKH JETYKTUBHBIX PACCYKICHHH, paOOThl C CUMBOJILHBIMU
(dbopMamu, peCTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE paBEHCTB U HEPABEHCTB. Anredpa
npeniaraeT 3GpPeKTUBHBIE HHCTPYMEHTHI AJISl PEIICHHs MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aad,
Harii1iAHO JEMOHCTPUPYET CBOU BO3SMOKHOCTH KakK SA3bIKa HAYKH.



ConepxatenbHo-MeToandeckas JuHUs «DOyHKIUH U rpaduKu» TECHO MEpeIuIeTaeTcs ¢ IPYTUMHU
JUHUAMHU Kypca, NMOCKOJIBbKY B KaKOM-TO CMBICIE 3aIacT IMOCIIENOBATEIbHOCTh M3YYCHHs] MaTepHala.
W3yuenne CTENEHHOM, MOKa3aTeNbHOM, JOrapuMHUUECKOM M TPUTOHOMETPHUUECKUX (YHKLIUH, HX
CBOWCTB U Ipa)MKOB, UCIOJIb30BaHNUE (DYHKIMM A peleHus 3afa4d U3 APYrux y4eOHbIX MPEIMETOB U
peaJIbHOM KHU3HU TECHO CBSI3aHO KaK C MaTeéMaTUYECKUM aHAIW30M, TaK M C PELICHHUEM YpaBHEHHUH U
HepaBeHCTB. [Ipu 3ToM GoJibIIoe BHUMaHUE yaenseTcs (OpMUPOBAHUIO YMEHUS BbIpakaTh GopMyIaMu
3aBUCUMOCTH MEXAY pPa3MYHbBIMHM BEJIMYMHAMM, WCCIEAOBATh IONy4YE€HHBIE (DYHKIUH, CTPOUTH HX
rpaduku. Marepuan 3Toil coiepxkaTenbHON JIMHUM HaleleH Ha pPa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJISIOMIMX BBIPAXXaTh 3aBUCHMOCTH MEXIY BEIMYMHAMHU B PA3JIMYHON (hopMe: aHAIUTHYECKOM,
rpaduueckoil u cnoBecHod. Ero m3yueHue cnocoOCTBYET pa3BUTHIO aIrOPUTMUYECKOTO MBIIUIEHUS,
CIOCOOHOCTH K 00OOIICHHIO ¥ KOHKPETU3AIlUH, HCIIOJIb30BAHUIO aHATIOTHH.

CopepxarenpHas muHus «Hadana MaTeMaTM4eCKOrO aHAIM3a» MO3BOJISIET CYLIIECTBEHHO PAaCIIMPUTh
Kpyr Kak MaTeMaTHYeCKMX, TaK M NPUKIAJHBIX 3a7ad, JOCTYMHBIX OOydJaromuMcsi, y KOTOPBIX
HOSIBJISICTCSI BO3MOKHOCTDh MCCIIEI0BATh U CTPOUTh rpaduku QyHKIMHA, ONpenensiTh UX HauOOJbIIue U
HAaMMEHBIINE 3HAUYCHUS, BBIYUCIATH TUIOMAAN GUTYp U 0O0BEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHHUS
mpoueccoB. JlaHHasg colepkaTenbHAas JIMHMS ~OTKPBIBAET HOBBIE BO3MOXKHOCTH  ITIOCTPOCHMS
MaTEMaTHUYECKUX MOJEJIEH pealIbHbIX CUTYalMil, HAX0XACHNS HAWIy4llero pelieHusl B IPUKJIaJHbIX, B
TOM YHCJIE COLUAIBHO-DKOHOMUYECKHUX, 33/1a4axX. 3HAKOMCTBO C OCHOBAMHM MAaTEMAaTH4YECKOr0 aHaIu3a
CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (HOPMATBHO-JOTMYECKOTO W KPEaTUBHOTO MBIIUICHUS,
(GbopMHpPOBaHHIO YMEHHMH pacro3HaBaTh NPOSIBICHUS 3aKOHOB MaTeMaTUKU B HayKe, TEXHHKE U
uckyccree. OOyuyaroluecsi y3HAIOT O BBIJAIOLIMXCS PEe3ylbTarax, IOJIYYEHHBIX B XOJ€ Pa3BUTHS
MaTEMaTHKU KaK HayKH, U UX aBTOpax.

CopepxarenpbHo-MeToinuecKas TMHUA «MHOKeCTBa U JIOTHKa» B OCHOBHOM IIOCBSIIEHA AIEMEHTaM
TEOPUU MHOKECTB. TEOpEeTUKO-MHOXKECTBEHHBIE NPEICTABICHUS IPOHU3BIBAIOT BECh KYPC LIKOJIBHON
MaTeMaTHKH | MpeuIaraloT HanboJiee YHUBEPCATbHBIN SI3bIK, 00BETUHSIOMINI BCE Pa3/Ieibl MATEMATUKH
U e€ NPUJIOKEHUI, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMATUYECKUE NUCLMIUIMHBI B equHOe 1enoe. Iloatomy
BaXHO J1aTh BO3MO’KHOCTH IIKOJIbHUKY TOHHMAaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOMN
MaTEMaTHKHU U MCIIOJIb30BATh €r0 I BBIPAKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa M Hayajga MaTeMaTH4YECKOrO0 aHAIM3a» IMPUCYTCTBYIOT TaKXKE OCHOBBI
MaTEeMaTHYeCKOro MOJAEIMPOBAHUS, KOTOPbIE MPU3BaHbl CPOPMHUPOBATH HABBIKU MOCTPOCHHS MOJEIeH
peaJIbHBIX CUTYALUH, UCCIIETOBAHMS 3TUX MOJIEJIEH C MMOMOIIBIO alnapara ajaredpbl 1 MaTeMaTUYecKOro
aHaJIN3a U UHTEPIIPETALUN MTOJIyYEHHBIX PE3y/IbTaTOB. Takue 3aaHus BIUIETEHBI B KaXAbIN U3 Pa3ciioB
IIPOrPaMMBbI, TOCKOJIbKY BECh MaTepuall Kypca IIUPOKO UCHOIb3YETCs Ul PeIIeHUs TPUKIAIHBIX 3a1a4.
IIpu pemieHMM peanbHBIX NPAKTHUECKUX 3a/ad ydalluecs pa3BUBAIOT HAONIONATENBHOCTh, YMEHHE
HaXOJUTb  3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOJIB30BATh  AHAJIOTHIO, 0000maTh U
KOHKPETU3UPOBaTh MpodieMy. JlesaTenbHOCTh 0 (hOPMUPOBAHHIO HABBIKOB PEILICHHs MPUKJIIAIHBIX 3a1a4
OpraHMU3yeTCsl B IPOLECCEe U3YUEHHS BCEX TEM Kypca «Airedpa n Hadajga MaTeMaTUYECKOrO aHAIHU3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IUVIAHE

Cornacno yueOHomy miaHy B 10—11 kiaccax u3ydaercs ydeOHbIN Kypc «Anrebpa W Hayana
MaTEeMaTHYECKOTO aHaJIN3a», KOTOPBIH BKIIIOYAET B ceOsl CIIEAYIONINE OCHOBHBIEC Pa3/Ielibl COACPIKAHNUS:
«Yucna w  BBIYMCICHUSA», «YpaBHEHHs U HepaBeHCTBa», «®PyHkuun u rpaduxm», «Hauana
MaTeMaTHYECKOTo aHaM3a» U «MHOXKeCTBa U JIOTUKaY.

B YyeOnoMm miiaHe Ha M3y4deHHE Kypca anreOpbl U Hadyal MaTeMaTHYeCKOro aHajiu3a OTBOJUTCS HE
MeHee 2 yueOHBIX 9acoB B Henmento B 10 kiacce u He MeHee 3 y4eOHBIX 4acoB B Henmenio B 11 kmacce,
BCETO 3a J[Ba rojia 00y4eHus — He MeHee 175 yueOHbIX 4acoB.

IINIAHUPYEMBIE IPEJMETHBIE PE3YJIBTATBI (IIO 'OJJAM OBYYEHMUS)

OcBoenne ydeOHOro Kypca «Anredpa u Hayala MaTeMaTHYECKOTO aHAINM3a» Ha YPOBHE CPEIHETO
o0uiero oOpa3oBaHus AOKHO 00ecreunBaTh JOCTHXKEHHE CIEAYIOIINX MPEAMETHBIX 00pa30BaTelbHbBIX
pe3yJbTaTOB:

10 kimace

Yucna u eviuucnenusn



* OmnepupoBaTh TMOHATUSAMHU: pPAlMOHATIBHOE W JCHCTBUTENBHOE YHCIO, OOBIKHOBEHHAs W
JeCATUYHAs 1pO0b, MPOLIEHTHI.

* Brmonnats apudmMeTnueckue oneparyy ¢ paioHaIbHBIMU U ICHCTBUTEIIBHBIMU YHCIIAMHU.

*  BoinonnaTs npuOIMKEHHBIE BEIYNCIEHUS, UCIIOIb3YsI IPaBUIIa OKPYTJICHUS, AeIaTh NPUKUAKY U
OLIEHKY pe3yJIbTaTa BEIYMCIICHUMN.

* OrnepupoBaTh MOHATHSMHU: CTENEHb C LEJIbIM I[OKa3aTeleM; CTaHAapTHas (opma 3aIlucH
JCWCTBUTENFHOTO YMCIIAa, KOPEHb HATypaJbHOW CTENEHH; MCIIOJIb30BaTh MOIXOASIIYI0 (OpMY 3alucu
JNEHCTBUTEIBHBIX YACEN ISl PEIICHUs IPAKTUYECKUX 3a]a4 U IIPEJICTaBICHNs JaHHBIX.

* OmnepupoBarh MOHATHUSAMHU: CHUHYC, KOCHHYC M TAaHIEHC IIPOM3BOJBHOIO YIJIA; MCIIOJIb30BaTh
3aIlUCh POU3BOJIBHOTO yIjla Yyepe3 oOpaTHbIe TPUTOHOMETPUYECKUE (PYHKLIUH.

Ypasnenusn u nepasencmea

* OmnepupoBaTb MNOHATHAMM: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJIOE, DPALMOHAIBHOE,
UppaLMOHAIILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHUE;

* BoinonnaTh npeoOpa3oBaHUs TPUTOHOMETPUYECKHUX BBIPAXKEHUH U pellaTh TPUTOHOMETPUUYECKHE
YpaBHEHHSI.

* BoinonHATh npeobpazoBaHus LENbIX, PALMOHATBHBIX U HPPALIMOHAIBHBIX BBIPAKEHUH U pelaTh
OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U HPPALMOHAIIBHBIX YPAaBHEHUM U HEPABEHCTB.

* JlpuMeHATH ypaBHEHMS M HEpPAaBEHCTBA U1 PEIICHUS MAaTEMATUYECKUX 3alad M 3a1ad U3
pa3IMyYHbIX 00JacTel HayKH U peallbHOM JKU3HHU.

* MopnenupoBaTh peajibHble CUTyallud Ha S3bIKE aareOphl, COCTABIATH BBIPAXKEHUS, YpaBHEHUS,
HEPAaBEHCTBA I10 YCJIOBMIO 3aJaud, MCCIEA0BAaTh MOCTPOCHHBIE MOJENIN C MCIOJIb30BAaHUEM armapara
anreOpsl.

@Dyukyuu u cpaguxu

* OrnepupoBaTh NOHATUAMM: (PYHKIUS, CIIOCOObI 3ahaHus (YHKIMH, OOJNACTb ONpENeNeHUs U
MHOYECTBO 3HaueHUH QyHKIMH, TpapuK QyHKINH, B3aUMHO 00paTHBIEC (PYHKIINH.

* OrnepupoBaTh MOHATUAMU: YETHOCTb U HEUYETHOCTb (YHKLUMHU, HYIU (QYHKLUUH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

* Hcnonb3oBarh rpaduku QYHKIUHN U pellieHHUs] ypaBHEHUH.

* CTpouTh M YUTATh TPAPUKH TUHEWHOW (PYHKIIMH, KBaAPATHUYHOW (DYHKIINU, CTEICHHON (PYHKITH
C LIEJIBIM [TOKA3aTEeJIEM.

* Hcnonb3oBaTh rpaduku GyHKUKN U1 MCCIEI0BAaHUS [TPOLIECCOB U 3aBUCUMOCTEN MPH PELICHUH
3aJ]a4d U3 Ipyrux y4eOHbIX NMPEeIMETOB U peajbHOM KU3HHU; BhIpaXXaTh (hOpMyIaMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMU.

Hauana mamemamuueckozo ananusa

* OmnepupoBaTh MOHATUSAMHU: TIIOCJIEIOBATENBbHOCTh, apu(MeTHdyeckass U TIeoMeTpHYecKast
IIPOrPECCUM.

* OmnepupoBaTh TOHATHSMHU: OECKOHEUHO YOBIBAIOIIas TeOMETpHYecKas MPOTPeccusi, cymma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOM MPOrpeCcCHu.

* 3ajaBaTh OCIEI0BATEIbHOCTH PA3IMUHBIMU CIIOCOOAMHU.

* lcnonp3oBaTh CBOWCTBA IOCIEAOBATENBHOCTEN U MPOTPECCUM ISl PELICHMs] pEaJIbHBIX 3a]ad
MIPUKJIAHOTO XapaKTepa.

Muoascecmea u nozuxa

* OnepupoBarh NOHATUSIMUA: MHOKECTBO, ONIEPALINY HAJ MHOKECTBAMHU.

* lcnonp3oBaTh TEOPETHMKO-MHOXKECTBEHHBIM amnmapaT AJi ONMCaHWsS pPEajbHBIX IPOLECCOB U
SIBJIIGHUH, MU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

* OnepupoBarh NOHATUIMU: OIIPEJEICHHUE, TEOPEMA, CIIEJICTBUE, 10KA3ATEILCTBO.

11 knacc

Yucna u evluucienus

* OmnepupoBaTh MOHATHSAMHU: HATypajbHOE, LI€JI0€ YHCIIO; MCIOJIb30BaTh MPU3HAKU ACIUMOCTH
LETTBIX YHMCEJI, Pa3JI0’KCHUE YUCIIa Ha MPOCTHIC MHOXHUTENH JIJIsl PEIICHHS 3a/1a4.

* OmnepupoBarb NOHITHEM: CTETIEHb C PAllUOHATIBHBIM ITOKA3aTEJIEM.

* OnepupoBarh NOHATUIMHU: JIOTAPU(PM UUCIIA, AECITUYHBIE U HATYPAJIbHBIE JTOTApUPMBI.

Ypasuenus u nepasencmea



» [lpuMeHsATH CBOWCTBA CTEHEHH ISl MPEOOpPa30BaHUs BBIPAKCHHI, ONEPUPOBATH MOHSITHIMH:
MOKa3aTeIbHOE ypaBHEHUE M HEPABEHCTBO; pEllaTh OCHOBHBIC THUIBI MOKAa3aTENbHBIX YpaBHEHUU U
HEPaBEHCTB.

* BrimonsaTh npeodpazoBaHus BbIpaXeHHH, coAepkKaliux jJorapudmel; onepupoBaTh MOHATHIMHU:
JorapupMHUECKOe YpaBHEHNE U HEPABEHCTBO; PELIaTh OCHOBHBIE THIIbI JIOTapU(PMUYECKUX YpaBHEHHUH U
HEPABEHCTB.

* Haxoauts pemeHus npocTeHImnX TPUrOHOMETPUYECKIX HEPABEHCTB.

* OnepupoBarh NOHATUSAMU: CUCTEMA JTMHEHHBIX YpPaBHEHUH U €€ pellieHUE; NCII0JIb30BaTh CUCTEMY
JMHEWHBIX YpaBHEHUH Ul PELICHNUS TPAKTUYECKUX 3a/1a4.

* Haxoautp pemieHuss MPOCTEHIIMX CUCTEM U COBOKYITHOCTEH pAallMOHAJIbHBIX YpaBHEHHUH H
HEPaBEHCTB.

* MogenupoBarh peajibHbIE CUTYyalldd Ha SI3bIKE anreOpbl, COCTABIATH BBIPAXKEHUS, YPaBHEHMS,
HEPaBEHCTBA U CHUCTEMBI 110 YCIIOBHIO 33Ja4H, UCCIIEAOBATh MOCTPOCHHBIE MOJEIN C MCIIOJIb30BAaHUEM
anmnapara anreOpbl.

@Dyukyuu u cpaguxu

* OnepupoBaTh MOHATUSAMU: NepHOgUYEcKass (QYHKIUS, MPOMEKYTKM MOHOTOHHOCTH (YHKIIUH,
TOYKM JKCTpemMyMa (yHKUuHM, HauOoJbIIee M HAaUMEHblIee 3HAYeHHS (YHKIMH Ha IMPOMEXKYTKE;
UCIOJIb30BaTh UX ISl KCCIeIOBaHUS (DYHKITNH, 3alaHHOM rpaduKoMm.

* OnepupoBaTh MOHATHAMU: TPAPHUKH MOKA3ATEIHHOHN, TOTapu(PMUIECKON U TPUTOHOMETPHUIECKUX
GbyHKIMI; n300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTH U MCIOJIB30BATh JJISl PEIICHUs] YpaBHEHHUH U
HEPaBEHCTB.

* H3oOpaxxaTh Ha KOOPAMHATHOM TUIOCKOCTH TpadUKU JIMHEHHBIX YPaBHEHUN U HCIOIb30BATh UX
JUISL PEIIEHUS CUCTEMBI JIMHEWHBIX YPABHEHUM.

* Hcnonb3oBath rpaduku GyHKIUN A7 HCCIEAOBaHUS MPOLECCOB U 3aBHUCHUMOCTEH M3 JPYrux
Y4eOHBIX JUCUUIUINH.

Hauana mamemamuueckozo ananusa

* OmnepupoBarh TMOHSATUSAMU: HENpPEepbIBHAS (YHKIUS; MPOU3BOMHAS (DYHKIIMH, WCIIOIH30BATh
reOMEeTPUUYECKUN U PUBNYECKUI CMBICI TPOU3BOIHOM JIJIsl pElIeHUs 3a/1a4.

* HaxomuTh TNPOM3BOMHBIC OJIEMEHTAPHBIX (YHKIUH, BBIUUCIATH IMPOW3BOJHBIC CYMMBI,
MIPOU3BEICHHUS, YACTHOTO (PYHKIIHIA.

* Hcrnonp30BaTh MPOM3BOIHYIO /ISl MCCIIENOBAHUS (PYHKIIMM HA MOHOTOHHOCTH M DKCTPEMYMBI,
MIPUMEHSITh PE3yIbTaThl UCCIEIOBAHUS K TOCTPOCHHUIO IpauKoB.

* Hcrnonp30BaTh MPOU3BOMHYIO UIS HAXOXKICHHS HAWIYUYIIETO PEHICHHUS B MPUKIAJHBIX, B TOM
qHClie COLUATbHO-IPKOHOMUYECKUX, 3a]a4ax.

* OmepupoBaTh TOHATHSAMHU: TIEpBOOOpa3Hasi M WHTETPAN;, TOHUMATh T'€OMETPHYECKUU W
(bu3nuecKuil CMBICT UHTETpaa.

* Haxomute mnepBooOpa3Hble >JIEMEHTAPHBIX (YHKIMH; BBYHCIATH HHTErpal 1Mo (Gopmye
Hrrotona—Jleitbuuna.

* Pemarp npuknazHele 3a7a4d, B TOM YHCJIE COIHMAIHHO-DKOHOMHUYECKOTO W (U3UIECKOTO
Xapaktepa, CpeICTBaMHU MaTEMaTHUECKOTO aHaIK3a.

COJAEP)KAHUE YYEBHOI'O KYPCA (ITO 'TOJAM OBYYEHMUA)

10 xmacc

Yucna u evluucnenus

Panmonaneupie uncna. OOBIKHOBEHHBIE U JECSATHYHBIE JApOOU, TMPOILEHTHI, OECKOHEUHBIE
nepuoanyYeckue podu. ApudMeTHYECKUe OMEpaAlMK C PAHMOHAIBHBIMUA YHCIaMU, TTPeoOpa3oBaHUs
YHCIOBBIX BbIpakeHU. [IpumeHeHne ApoOel W TMPOLEHTOB IS PEUICHUS MPUKIAAHBIX 3a7ad W3
Pa3IMYHBIX OTpaciell 3HaHUW U peaJbHON KU3HU.

JleiicTBuTenbHBIC Yynciia. ParimoHansHbie U UppallMOHAIbHBIE YUCIa. ApU(METHIECKIE OTIEPAIUU C
NENUCTBUTENLHBIMU unciamMu. [IpuOamkEHHBIC BEIYMCICHUS, TTpaBUiIa OKPYTJIICHUS, MPUKUIKA U OIEHKA
pe3yJibTaTa BBIYMCIEHUMN.



Crenenp c mensiM Tmokazarenem. CraHmaptHas ¢opMa 3almucd  JACWCTBUTENBHOTO YHCIA.
Hcnonb3oBanue noaxoasmiei opMbl 3aIUCH ACHCTBUTEIBHBIX YHCEN AJIs pEIICHNUs TPAKTUYECKHX 3a/1a4
Y TIPE/ICTABJICHUS TaHHBIX.

Apudmernueckuii KOpeHb HaTypajdbHOW cTeneHu. JIeWcTBUA ¢ apudMETHUYECKMMHU KOPHSIMHU
HAaTypaJIbHOM CTECIICHHU.

CuHyC, KOCHHYC Y TaHT€HC YUCJIOBOIO aprymMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

Ypagnenus u nepasencmea

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUSI.

[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BbhIpaskeHUH. OCHOBHBIE TPUTOHOMETPHYECKHE (DOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemenue nenbix 1 [poOHO-PAIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanMoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Penrenne TpuroHoMeTpUUECKUX YpaBHEHUM.

[IpuMeHeHne ypaBHEHU 1 HEPABEHCTB K PEIICHUIO MATEMAaTHUYECKUX 3a]a4 U 3aJ1a4 U3 Pa3IMUHbIX
obJacTelt HAyKW U PeaJIbHOW KU3HH.

@Dyukyuu u cpagpuxu

Oyukuwms, cnocoos! 3aganus pyukiun. ['paduk Gynkuuu. Bzaumuo o6patubie pyHKINU.

OOnacte ompeneneHuss W MHOXecTBO 3HaueHWid ¢yHkuuu. Hymu ¢yskuuun. [Ipomexyrku
3HAKOMOCTOAHCTBA. YETHDBIE 1 HEUETHBIE (PYHKITHH.

CrenenHasi GyHKIUS ¢ HATYPAIBHBIM U LIEJBIM mokasarteneM. EE€ cBoiictBa u rpaduk. ColicTBa u
rpaduK KOpHS N-0i CTENeHH.

TpuroHomeTpudeckasi OKpPY)KHOCTb, OIPEICICHHE TPUTOHOMETPHUYSCKUX (QYHKIMA YHUCIOBOTO

ApTryMCHTA.

Hauana mamemamuueckozo ananusza

HOCJ’IGI{OB&TGJ’ILHOCTH, CII0COOBI 3aJaHus HOCHCHOB&T@HLHOCTeﬁ. MOHOTOHHBIC
IOCICA0BATCIBHOCTH.

Apudmerndeckas U reoMeTpudeckas mporpeccuu. beckoHeyHo yObIBaromas reoMeTpudecKas
nporpeccusi. Cymma OecKOHEYHO YyObIBarolleil reomeTpudeckoil mporpeccuu. Popmyia CIOKHBIX
npoueHTOB. Vcronp30BaHne MPOrpeccuy ISl PEIICHUs peaibHbIX 3a/1a4 IPUKIAIHOTO XapaKkTepa.

Mmuoxycecmea u nozuka

MHoXecTBO, onepauy HaJl MHoecTBaMu. Jlnarpammel Diinepa—Benna. [IpuMmenenue TeopeTuko-
MHO>XCCTBCHHOT'O aIrmapara i1 OIIMCaHHuA PCaIbHBIX MHMPOUCCCOB U ﬂBJ'IeHHfI, Ipu pCIICHUMA 3aJa4 U3
APYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIEACTBHE, 10Ka3aTEIbCTBO.

11 xmacc

Yucna u eviuucnenusn

HarypanbHsle u niensie yncina. [Ipu3Haky AeIMMOCTH LENbIX YHCEIL.

Crenens ¢ panmoHanbHbIM NOKa3aTeneM. CBONCTBA CTENIEHH.

Jlorapudm umcna. JlecaTudHbIE U HATypaIbHbIE JIOTAPUPMBI.

VYpaBHEHMSI U HEPABEHCTBA

[IpeoOpa3oBanue BbIpaXeHH, COEpPIKALIUX JOTapru(PMBI.

[IpeoOpa3oBaHue BBIpAXKEHUH, COACPIKAIMX CTENIEHH C PAIlMOHAIBHBIM MTOKA3aTeIeM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

CucreMpl IMHEWHBIX ypaBHEHMH. PerieHne npuKIagHbIX 3aa4 C MOMOIIBI0 CUCTEMBI JIMHEHHBIX
YpaBHEHUM.

CucreMpl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHHUIO MATEMATHYECKUX 3a/1ad W 3a1ad U3
pa3NUYHbIX 001acTe HAYKU U peaIbHOM KHU3HH.

Dyukyuu u zpaguku



Oynkius. Ilepuonnueckue QyHkiuu. I[IpoMexyTKd MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI U
MUHUMYMBI pyHKIHU. Hanbonblee 1 HauMeHbIee 3HaueHUe (PyHKIMU Ha TPOMEXYTKE.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rPpadUKH.

[TokazatenpHas u norapudmudeckas PyHKIIUN, UX CBOWCTBA U TpaduKH.

Hcnonp3oBanue rpadukoB GyHKIUN IS pelIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (QyHKUMH [UId UCCIEIOBaHMUS IPOLECCOB M 3aBUCHUMOCTEH, KOTOpBIE
BO3HUKAIOT NPH PEIICHUH 33724 U3 APYTUX YUEOHBIX MMPEIMETOB U peabHON JKU3HU.

Hauana mamemamuueckozo ananusa

HenpepsiBable pyHKIIMN. METOA HHTEPBAIOB JIJIsl pEIICHUS] HEPABEHCTB.

[IpousBognas pynkmuu. ['eomeTpuueckuii 1 GU3HUECKUI CMBICT TPOU3BOIHOM.

[Ipou3BoaHbIe dNEMEHTAapHBIX (QYHKIUH. @DOpMyNbl HAXOXICHHS IPOU3BOJHOW CYMMBI,
IIPOU3BEACHUS U YACTHOIO (DYHKIIMH.

[IpumeHeHne NPOU3BOAHON K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTH M JKCTPEMYMBI.
HaxoxxaeHue HanOoJIbIIero 1 HAMMEHBLIETo 3Ha4eHUsl GYHKLUU Ha OTPE3Ke.

[IpumeHeHne MPOU3BOIHON Il HAXOXKJIEHUS HAWIYYIIEro PELIEeHUs B MPUKIAIHBIX 3aadax, JJs
OIpeJIeJIEHUs] CKOPOCTH ITpoLecca, 3alaHHOr0 (POpMYJION W TpapUKOM.

[lepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTterpan, ero reomerpuueckuil u Qusnueckuit cmpica. Beruncnenue uHTerpana no Gopmyie
Hprorona—IJleitOnuna.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMpOrpamMmbl Bcero Kontpoapueie  Tpaxkruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHoO)kecTBa palMOHAIIbHBIX U
1 JIEMCTBUTEIILHBIX UKcell. PalnoHabHbIE 14 1
ypaBHEHHUS U HEPABEHCTBA
) Oynknun 1 rpadukn. CTEreHb C MelbiM 6
[I0Ka3areieM
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1
UppanmonansHble ypaBHEHUS U HEPABEHCTBA
Dopmyiibl
4 TPUTOHOMETpHUH. T pUroHOMETpHUUYECKHE 22 1
ypaBHEHUs
) [TocnenoBareabHOCTH M IPOIPECCUH 5
5 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KIIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
Ne n/m HaumeHoBaHue pa3/ie/ioB H TeM NPOrPaMMbl KoHTpoJbHbIe IIpakTHyeckue (it pposEIc)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
CreneHb ¢ paliiOHAILHBIM TTOKA3aTENIEM.
1 [TokazarenbHas pynkius. [TokazaTenbHble 12 1
ypaBHEHUS U HEPaBEHCTBA
9 Jlorapudmuueckas pynkmus. Jlorapupmuyueckue 12
YpaBHEHHs 1 HEPAaBEHCTBA
3 Tpuronomerpuueckre GyHKIMH U UX TPAQUKH. 9 1
TpuronomeTpuueckiie HepaBeHCTBA
4 [IpousBoaHas. [IpumeneHnne Mpou3BOIHON 24 1
5 HHTerpai u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble 1 11e5bie yncia 6
8 HOBTOPGHI/IG, 000011IeHNEe, CUCTEMATH3AINS 18 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «I'EOMETPUS»
[lenu u3ydenus yueOHOTo Kypca

BaxxHOCTh yueOHOTO Kypca TeOMETPUHU Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus 00yclIOBICHA
MPAKTUYECKOH 3HAYMMOCTBIO METANPEIMETHBIX U MPEAMETHBIX Pe3ylIbTaTOB OOY4YEeHUS T€OMETPHU B
HalpaBlICHUU  JIMYHOCTHOIO  Pa3BUTUA  oOydarommxcs,  (GopMupoBaHus  (PyHKIHMOHAIBHOU
MaTeMaTHYeCKOM TPaMOTHOCTH, HM3y4YCHHS JAPYIHMX YYEOHBIX AUCHUIUIMH. Pa3ButHe y ydwammxcs
IPAaBUJIbHBIX MPEJICTABICHUH O CYIIHOCTH U IPOMCXOKICHUU TIE€OMETPUUYECKUX alOCTpakuuii,
COOTHOILICHUH PEATBHOTO M WACATBHOIO, XapaKTepe OTPaKEHHs] MAaTEeMaTHYeCKON HAayKOW SBICHUN U
IPOLIECCOB PEANbHOTO MHpa, MeCTe€ TIE€OMETPUM B CHUCTEME HayK M pOJM MaTeMaTHYecKOro
MOJICIMPOBAaHUSI B HAYYHOM IIO3HAHMM M B MPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS YUaAIIUXCs, @ TAKXKE KaYECTB MBILIUIEHUS, HEOOXOAUMBIX IS aJaliTallii B COBPEMEHHOM
o01ecTBe.

['eomeTpus siBiIsi€TCSI OAHUM U3 0a30BBIX NIPEIMETOB HA YPOBHE CPEIHEro 0011Iero oopa3oBaHus,
TaK Kak 00ecreurnBaeT BO3MOKHOCTh U3YUEHHS KaK JUCLUUILUINH €CTECTBEHHO-HAYYHOI HAPaBICHHOCTH,
TaK U TyMaHUTapHOM.

Jlornueckoe MpIIIeHHE, (opMUpyeMOe NMPH HU3YYEHUH OOYUYaIOUIMMHUCS TOHSTHHHBIX OCHOB
IeOMETPHUH U IIOCTPOSHUH 1IETIOYKH JIOTMYECKUX YTBEPKACHUHN B X0/1€ pPEIIeHUs] TeOMETPUYECKHX 3a/1a4,
YMEHHE BBIABUTATh U ONPOBEPraTh TMIOTE3bI HETIOCPEACTBEHHO HCIOJB3YIOTCS TMPHU PEIICHUH 3a1a4
€CTECTBEHHO-HAyYHOI0 IIUKJIA, B YACTHOCTU U3 Kypca (PU3HKH.

YMeHne OpHEeHTHPOBAThCS B MPOCTPAHCTBE HMIPAET CYIIECTBEHHYIO POJb BO BCEX OOJIACTSIX
JesTeIbHOCTH YenoBeka. OpueHTalus yeloBeKa BO BpeMEHU U IPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHE
€ro COLMAIBHOTO OBITHS, (hOpMa OTPAKEHHUSI OKPYXKAIOIIEr0 MUpPA, YCIOBHE YCIICIIHOTO TO3HAHUS U
aKTUBHOIO IpeoOpa3oBaHus JeictButenbHOCTH. OmnepupoBaHHe NPOCTPAHCTBEHHBIMU 0Opa3amu
00BEIUHSET pa3HbIe BUIBI YI€OHONH M TPYJOBOH JEATEIBHOCTH, SBISETCS OJHUM M3 MPOPECCHOHATBLHO
BaXHBIX KauecTB, MMO3TOMY aKTyajbHa 3ajada (OPMHUPOBAHUS y OOYYAIOLIUXCSA MPOCTPAHCTBEHHOTO
MBIIUIEHHUS KaK Pa3HOBUIHOCTH OOPa3HOTO MBIIUICHUS! — CYIIECTBEHHOTO KOMIIOHEHTA B IOJTOTOBKE K
IIPAKTUYECKOH IeATEIILHOCTH 110 MHOTUM HAIlpaBJICHUSIM.

Llenp ocBoeHMS Tporpammbl yaeOHOro kypca «I['eomerpusi» Ha 0a30BOM YpOBHE OOYYCHUS —
00111e00pa30BaTeNIbHOE U OOIIEKYIBTYPHOE PA3BUTHE 00YUaAIOLIMXCS Yepe3 oOecreueHre BO3MOXKHOCTH
pHOOPETEHUS U MCTIOJIb30BAHMSI CHCTEMATHIECKUX T€OMETPHUECKUX 3HAHUH U ISHCTBHIA, Crieln(pUIHBIX
r€OMETPHH, BOZMOKHOCTH YCIEITHOIO MPOAOKEHHs] 00pa30BaHUsI 110 CIEHUAIBHOCTSM, HE CBSI3aHHBIM
C MPHUKJIATHBIM HCIIOJIb30BAaHHEM T€OMETPHH.

[TporpamMa 1o reomerpuu Ha 0a30BOM YpOBHE Ipe/lHa3HaueHa A oOydaroluxcs cpenHei
IIKOJIbI, HE MCIIBITHIBABIINX 3HAYUTENBHBIX 3aTPYAHCHUN Ha YPOBHE OCHOBHOTO OOMIET0 0Opa3oBaHMS.
Taxum oOpa3om, oOyuaroniuecst Ha 6a30BOM YpOBHE JIOJKHBI OCBOUTH 0OII[1e MaTEMAaTHUYECKUE YMEHUS,
CBSI3aHHBIE CO CHEIU(PUKOIN reoMeTpUn U He0OXOJUMBIE JIJIs dKU3HU B COBpEMEHHOM oOmiecTBe. Kpome
3TOr0, OHU UMEIOT BO3MOYKHOCTh M3YUYHUTh F€OMETPUI0 OoJiee TITy0OKO, €Clii B JalbHEeHIIeM BO3HUKHET
HEOO0XOMMOCTh B TEOMETPUUYECKHX 3HAHUSX B MPO(ECCHOHAIBHON S TeTbHOCTH.

JlocTrkeHue 11eIM OCBOEHUS POrpaMMBbl 00€CIIeUnBaeTCs PelIeHHEM COOTBETCTBYIOIIUX 3a/1a4.
[IpuoputeTHbIMU 3aauaMu OCBO€HMsI Kypca «['eomerpum» Ha 0azoBoMm ypoBHe B 10—I11 kmaccax
SBIISIIOTCSL:

o (dbopMHpOBaHUE MIPE/ICTABICHHS O TEOMETPUH KaK YaCTH MUPOBOM KYJIBTYpPbl U OCO3HAHUE
€€ B3aMMOCBS3H C OKPYKAIOIIUM MUPOM,;

o (dbopMHpOBaHUE IPEJICTABICHUS O MHOTOI'PaHHUKAX U TelaX BPAlEHUs KaK O BaKHEHIINX
MaTeMaTUYECKUX MOJEIX, TO3BOJISAIOIINX ONKUCHIBAT U U3y4aTh Pa3HBIC SIBICHUSA OKPYKAIOIIETO MUPA;

o (dbopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha uepTeXkax, MOJENISIX M B pEaIbHOM MHpE
MHOTOTPaHHUKU U T€Jla BPALICHUS;

o OBJIaJICHME METOJlaMU  pEeLIeHHs 3aJad Ha [OCTPOCHHMS Ha  HM300pakKeHUIX
MIPOCTPAHCTBEHHBIX (pUTYD;

o (dbopMHpOBaHHE YMEHUS ONIEPUPOBATH OCHOBHBIMHU IMOHSATUSMHU O MHOTOTPAaHHHUKAX U TeJax

BpallCHUA U UX OCHOBHBIMU CBOﬁCTBaMH;



° OBJIAJICHUE aJTOPUTMAMM PEIICHHs] OCHOBHBIX THIIOB 33734, (OPMHPOBAHUE YMEHHS
IIPOBOJUTH HECIOXKHBIE JOKA3aTEIbHBIC PACCYKICHHUS B XOJIE PELICHUS CTEPEOMETPUYECKUX 3a1ay U
3a/1a4 C IPAKTUYECKUM COACPIKAHUEM;

° pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CHOCOOHOCTEW  oOydaromuxcs,
MMO3HABATEJIbHOW aKTUBHOCTH, UCCIIEOBATEIIbCKUX YMEHHUM, KPUTUUHOCTH MBIIIJICHUS;
° ¢dbopMupoBaHue (PYHKIMOHAIBHOW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUU: YMEHHUE

pacro3HaBaTh NPOSIBICHHUS TEOMETPUUYECKUX TOHIATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEAbHBIX
KHU3HEHHBIX CUTYalMsIX U NPU U3yYEHHM APYIMX Y4EOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHMPOBATh MX Ha SI3bIKE F€OMETPUH M CO3AaBaTh T'€OMETPHUECKUE MOIECIH,
IPUMEHATh OCBOCHHBIH I'€OMETPUYECKUI ammapar A pelieHHs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a/ad,
UHTEPIPETUPOBATH U OLICHUBATH I10JIY4EHHBIE PE3YJIbTATHI.

OTnn4uTeNbHOM OCOOEHHOCTBIO IMPOrpaMMbl SIBJISIETCS BKIIOYEHHE B KypC CTEPEOMETpUHU B
Hayajie ero U3y4eHus 3aJa4, pelIacMblX Ha YPOBHE HHTYUTUBHOTI'O I03HAHUS, U OIPEAEIEHHBIM 00pa3oM
OpraHu3oBaHHas paboTa HaJ HUMM, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U IPOCTPAHCTBEHHOIO
MBIIUIEHUSI, CTUMYJIHMPYET HPOTEKAaHUE HWHTYUTUBHBIX IIPOLIECCOB, MOTHBHPYET K JalbHEHIIEMY
U3YyUYEHUIO NpeIMeTa.

[Ipeamourenue oTAAETCS HAIISTHO-KOHCTPYKTUBHOMY METO/1Y O0y4YEeHHS, TO €CTh TEOPETHIECKUE
3HaHUS UMEIOT B CBOEH OCHOBE UYyBCTBEHHOCTb INPEIMETHO-IPAKTUYECKOH aedrenbHOCTU. PazButue
IIPOCTPAHCTBEHHBIX MPEJCTABICHUHN Yy ydalIUXcs B Kypce CTEPEOMETPUN MPOBOJUTCS 3a CUET pELICHUS
3aJjad Ha CO3/JaHUE IPOCTPAHCTBEHHBIX 00pa30B M 3ajjauy Ha OMNEPUPOBAHHE MPOCTPAHCTBEHHBIMU
obpazamu. Co3nanue oOpas3a MPOBOJUTCS C ONMOPON Ha HAMIAAHOCTB, a OINEPHUpPOBaHHE 0Opa3oM — B
YCJIOBUSX OTBJIEYEHHUS OT HAIJITHOCTH, MBICJIEHHOTO U3MEHEHHsSI €r0 MCXOHOT'O COACP KaHus.

OcHoBHbIE cozepKaTenbHble IMHUU Kypca «['eomerpun» B 10—11 knaccax: «MHOrorpaHHUKIY,
«[IpsiMple M TUIOCKOCTHM B mpocTpaHcTBe», «Tema BpameHus», «BeKTopbl M KOOpIUHATHI B
pocTpaHcTBe». @OpMUPOBAHUE JOTUYECKMX YMEHUHN paclpeelisieTcss He TOIbKO IO COAEpKATEIbHBIM
JIMHUAM, HO U 10 roJjaM 00yueHHsl Ha YPOBHE CPEHEro o0I1Iero oopa3oBaHmsl.

Conepxanue 00pa3oBaHusl, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yibTaTaM ocBoeHus [IpumepHoit
paboueil mporpaMmsl, pacpeAeaEéHHbIM 110 roJlaM 00y4eHUs1, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI
OBJIAJICHME T'€OMETPUUECKUMU IOHSTUSAMM UM HaBBIKAMHM OCYLIECTBIISJIOCH IOCJIEJOBATEIbHO U
MOCTYIATENIbHO, C COOJIIOJICHUEM MPUHIIMIIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKIIIOYAIUCH B
O0IIyI0 CHCTEMY I'€OMETPUUECKUX MPEICTABICHUH 00ydaromuXxcs, paciuupss u yriyomss e€, oopasys
IIPOYHBIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYUEBHOTI'O KYPCA B YYEBHOM IIVIAHE
B VueOHoM mutaHe Ha M3yuyeHue reOMETPUU OTBOJIUTCS HE MEHee 2 y4eOHbIX 4acoB B HEAEIIO B
10 xmacce u 1 yue6HOTO "yaca B Henenmto B 11 kimacce, Bcero 3a ABa rojga o0y4yeHus He Mmenee 105 yueOHbIX
YacoB.

MHNPEAMETHBIE PE3YJBTATBI (11O 'OJAM OBYYEHMUS)

[IpenMeTHble pe3yabTaThl H3yu€HUs] T€OMETpUHM Ha 0a30BOM YpOBHE OpPUEHTHPOBAHBI Ha
JOCTH)KEHHE YPOBHS MAaTEMAaTUYECKON IpaMOTHOCTH, HEOOXOIUMOTI0 JUIsl YCIEITHOTO peIlIeH s 3aj1ay B
peasIbHOM JKU3HU U CO3AaHUE YCIOBHUM JUIsl UX OOIIEKYJIbTYPHOTO Pa3BUTHS.

OcBoenne y4yeOHoOro kypca «I'eomerpus» Ha 6a30BOM ypOBHE cpelHEro oOIiero oopa3zoBaHus
JOJKHO 00€CreurBaTh JOCTHKEHHE CASAYIONINX IPEIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTAaTOB!

10 xnacc

. OnepupoBaTh NOHATUSIMU: TOUKA, MPSAMAsl, IJTIOCKOCTb.

. [IpuMeHATH aKCHOMBI CTEPEOMETPHHU U CIECACTBUS U3 HUX MPU PEHICHUU T€OMETPUIECKUX
3aja4.

d OHepI/IpOBaTI) IIOHSTUSMU . HapaIIJ'IeJ'II)HOCTB 158 HepHeH}II/IKy.]'IflpHOCTL HpHMBIX nu
IIOCKOCTEH.

. KrnaccudunupoBars B3aMMHOE pacioioKeHUE MPSIMBIX U IUIOCKOCTEN B MPOCTPAHCTBE.



. OnepupoBaTh TMOHATHSAMHU: JBYTPAHHBIM Yroi, TpaHW JBYIPaHHOTO Yyria, pedpo
IABYTPAHHOTO YTJIa; IMHEHHBIN yroJl IBYTPaHHOTO YIJIa; TpaaycHas Mepa JBYIPaHHOTO yIia.

. OnepupoBarh MOHATUSAMHU: MHOTOTPAaHHMK, BBINYKIBIH W HEBBIMYKIBIH MHOTOTPAaHHUK,
3JIEMEHTHI MHOTOT'PaHHUKA, TPAaBUIIBHBIN MHOTOTPaHHUK.

. Pacrnio3HaBaTh OCHOBHBIE BHBI MHOTOIPAaHHHMKOB (ITMPaMUAa; MPU3Ma, MPSIMOYTOJIbHBINA
napajuiesienume/1, Kyo).

. KnaccuunupoBaTrb MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS I Kiaccu(ukanum
(BBIITyKJIBIE M HEBBIMYKIIbIE MHOTOTPAaHHUKH; TPAaBUJIbHBIE MHOTOTPAHHHMKH; NPSAMBIC W HAKIOHHBIC
MIPU3MBI, TAPAJIICIICITUIIE IBI).

: OnepupoBarh NOHATUAMU: CEKYIAs INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

. OOBSACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHUM, UCTIONB3YSI METO CIIC/IOB.

: CTpouTh ceuyeHUs MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIIIOJIHATH (BBIHOCHBIE) IIOCKHE
YEePTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHHU3Y.

: Pemate 3a1aun Ha HaXOXKACHNUE FEOMETPHUUECKUX BEJTMUMH 10 00pa3liaM WK alropuT™Mam,

IIPUMEHSISI U3BECTHBIC AHAIIMTUYECKUE METO/BI IIPU PELICHUH CTaHJAPTHBIX MAaTEMaTUYECKUX 3a]a4 Ha
BBIYHCJICHUE PACCTOSHUN MEXY IBYMS TOUYKaMH, OT TOYKH [0 IIPSIMOM, OT TOYKHU J0 IUNIOCKOCTH, MEKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMH.

. Pemiate 3a1aun Ha HAXOXKACHNUE FEOMETPHUUECKUX BEJTMUMH 10 00pa3LiaM WK alropuT™Mam,
IIPUMEHSSI U3BECTHBIE AHAIMTUYECKUE METO/BI IIPU PELICHUH CTaHJAPTHBIX MAaTEMaTHYECKUX 3a]a4 Ha
BBIUHCJICHUE YIJIOB MEKIY CKPELIMBAIOIIMMUCA MPSAMBIMH, MEXKIY NPSAMONM M IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMU, ABYTPaHHBIX YIJIOB.

. Bbruuciate 00bEMBI U 011 TOBEPXHOCTEH MHOTOIPaHHUKOB (IIPU3Ma, MUPaMUIa) ¢
IPUMEHEHUEM (POPMYI; BBIUUCISATH COOTHOLIECHHMS] MEXIYy IUIOIAJSMU IOBEpXHOCTEH, 00BEMaMu
10JI00OHBIX MHOTOTPAHHUKOB.

. OnepupoBaTh MOHATHUSAMHU: CHUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh M IJIOCKOCTh
CUMMETPHUH; LIEHTP, OCh U INIOCKOCTh CUMMETPHH (PUTYPBI.

. W3BnekaTh, mpeoOpa3oBeIBATH U HHTEPIPETUPOBATH HHPOPMALIHIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeaCcTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

. [IpumensTb reomerpuueckue (QakThl JUIsl PpELIEHHs] CTEPEOMETPUUECKHUX —3ajad,
IPEIOIararolluX HECKOJIbKO 1IaroB peleH s, €Clid YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

. [IpuMeHATH mpocTeNIIne MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUYECKUX 3a1ay.

. [IpuBoguTE INpHUMEpPHl MaTEMaTUYECKMX 3aKOHOMEPHOCTEW B TPHUPOAEC U IKHU3HU,
pacro3HaBaTh MPOSBICHNUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

. [IpuMeHATh MOTy4YEHHBIE 3HAHMS HA NPAKTHKE: aHAJIU3UPOBATh PEAIbHBIC CUTYAllMH U
IPUMEHATh M3Y4YEHHBIE MOHATHUS B IMPOLIECCE TMOMCKA PELICHUs MaTeMaTH4ecKu c(hOopMYIHMpPOBAHHOM
poOJIeMbl, MOJEIUPOBATh pEAIbHbIE CUTYallUW Ha S3bIKE T€OMETPUH, HCCIIEN0BaThb MOCTPOCHHbBIE
MOJIEIM C HCHOJb30BAHMEM T€OMETPHUECKUX TMOHATHA M TeopeM, ammapara aireOpbl; pemarb
MIPAKTUYECKUE 3a7]a4H, CBSI3aHHBIE C HAXOXKJACHUEM T€OMETPUUYECKUX BEJTUYMH.

11 kmacc

. OnepupoBaTh MMOHSATHUSMU: LWJIAHApUYECKas IOBEPXHOCTb, oOpa3ymoiue
UWIMHIPUYECKON IMOBEPXHOCTH; IWJIMHAP; KOHHMYECKas IOBEPXHOCTh, OOpa3ylollue KOHMYECKOH
MOBEPXHOCTH, KOHYC; CepuuecKas OBEPXHOCTb.

. Pacno3naBath Tena BpaieHus (HMIMHAP, KOHYC, cepa U map).

. OOBACHATH CIIOCOOBI MOTYYSHUS TEJ BPALCHHUS.

. KnaccuduiupoaTs B3auMHOE pacroioKeHue cepbl U MIOCKOCTH.

. OnepupoBaTh MOHATHUSMH: IIAPOBOM CErMEHT, OCHOBAaHHE CEIMEHTAa, BBHICOTA CEIrMEHTa;
IapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CII0S, BBICOTA MIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

. Bbruncnare 00bEMBI M MIJIOIIAIU TTOBEPXHOCTEH TN BpallleHHsl, FTeOMETPUUECKUX Tl C
npuMeHeHueM (Gpopmyi.

. OnepupoBaTh MOHATUSAMHU: MHOTOIPaHHMK, BIIMCAHHBIM B chepy M OMUCAHHBIA OKOJIO

cdepsrl; cdepa, BnUcaHHAsT B MHOTOTPAHHUK WJTH TEJIO BPAIICHHS.



. BbIYHCIATE COOTHOMICHHUSI MEXKAY TUIOMIAIIMU TOBEPXHOCTEH U 00BEMaMU MOTOOHBIX

TeNl.

. N300paxkaTh u3y4yaemble (UTYpbl OT PYKH U C NPUMEHEHHMEM IPOCTHIX YEPTENKHBIX
UHCTPYMEHTOB.

. BbInonHATE (BBIHOCHBIE) IFIOCKHUE YEPTEXKU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX (DUTYP: BHIL
CBEpXY, COOKY, CHU3Y; CTPOUTb CEUECHUs TEJl BPaIECHUs.

. W3BnexaTh, MHTEPIPETUPOBATH U IPE0OPa30BhIBATH HHPOPMALIHIO O TPOCTPAHCTBEHHBIX
reoMeTpHUecKUX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

. OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

. BBINONHATE NENCTBUSA CII0KEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOKEHUS BEKTOPA
Ha YUCII0, O0BSICHATH, KAKUMH CBOMCTBaMHU OHHU 00J1a/1al0T.

. ITpyuMeHATH paBUIIO NapajuIeICIUIIEIA.

. OnepupoBaTh NOHATUSAMU: JEKAPTOBbI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb

BEKTOpaA, pPaBEHCTBO BEKTOPOB, KOOPAHWHATEI BEKTOPA, YIOJI MCXKAY BEKTOpaMU, CKAJIAPHOC IIPOU3BEACHUE
BCKTOPOB, KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI.

: HaxoauTs cymMMy BEKTOPOB U IIPOU3BEIEHUE BEKTOPA HA YHCIIO, YTOJI MEXKY BEKTOpaMH,
CKAIIIPHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

. 3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpAMHAT.

. [IpumensTh reoMeTpuyeckue QaxkThl Ji1 PEUIeHUs CTEPEeOMETPUUYECKUX 3ajad,
IPEIoIararolluX HECKOJIbKO 1IaroB peleHms, €Clid YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

. Pewats npocreiimme reoMeTpuYecKre 3a/1a4i Ha IPUMEHEHUE BEKTOPHO-KOOPAHUHATHOIO
METOoAA.

. Pemwate 3amauM Ha J0Ka3aTenbCTBO MAaTEMAaTHYECKUMX OTHOLICHUMM W HAaXO0XJICHHE

reOMETPUUECKUX BEJIMUYMH M0 00pa3liaM WM alropuT™MaM, IPUMEHsISI U3BECTHBIE METObl IPU PELICHUN
CTaHJAPTHBIX MAaTEMaTUYECKUX 3a1a4.

. [TpuMeHATH mpocTelne MPOrpaMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHHMKAIMOHHBIE
CUCTEMBI [IPU PELICHUHN CTEPEOMETPUYECKUX 3a1a4.

. [TpuBoIuTE NpHUMEpPB MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IMPUPOAE U KHU3HH,
pacro3HaBaTh NPOSBICHNAE 3aKOHOB T€OMETPUH B UCKYCCTBE.

. IIpuMeHATh NOJIy4eHHBIE 3HAHMS HA IIPAKTUKE: aHAJIU3UPOBATh PEAIbHBIC CUTyalud U
MPUMEHSTh M3yYEHHBIE MOHATHUS B IpOIIECCE MOMCKA PEIIeHUs MaTeMaTH4ecKu c(hOpMyJIHpPOBAHHON
npoOJeMbl, MOJETUPOBaTh pealbHble CUTyallUd Ha S3bIKE T'€OMETPUH, HCCIEeN0BaTh MOCTPOCHHBIE
MOJIEIM C HCIIOJIb30BAaHMEM TE€OMETPUYECKHX TOHATUH W TeopeM, arrmapara ajireOpbl; pemarhb
[IPAKTUYECKUE 3a7a41, CBSI3aHHbIE C HAX0XKICHUEM T€OMETPUYECKUX BEITUYHH.

COJAEPKAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)

10 xiacc

[IpsiMbIe ¥ MIIOCKOCTU B IPOCTPAHCTBE

OcHoBHbBIE MOHATHS cTepeoMeTpuu. Touka, mpsMasi, IJIOCKOCTh, MpocTpaHcTBo. [lonstue 06
aKCMOMAaTUYECKOM MTOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3anmHoe pacrnonoxkeHue MNpSIMBIX B TPOCTPAHCTBE: IEpPECeKaroluecs, MapauiebHbIle U
CKpenBaromuecs npsimeie. [lapaniaenbHOCTh NPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE: MapalijiesibHbIE
MIPSIMBIE B MPOCTPAHCTBE; MAPAJLIETBHOCTh TPEX MPAMBIX; MAPAUIETBHOCTh IPSAMOM U MJIOCKOCTH. YTJIBI
C COHAIpaBJICHHBIMHU CTOPOHAMH; YTOJI MEXAY NPSIMBIMU B IpocTpaHCcTBE. [lapamienbHOCTh MIOCKOCTEN:
napajuieJbHbIe TUIOCKOCTH, CBOMCTBA MapajuleIbHBIX IUIOCKOCTed. [IpocTteiiiie MmpoCcTpaHCTBEHHBIC
GuUrypsl Ha MIIOCKOCTHU: TETPadAp, KyO, mapasierenune; MOCTPOCHUE CEUCHU.

[lepneHquKyISIpPHOCT NMPSAMONW M IUIOCKOCTH: TEPIEHIUKYISPHBIE NMpsAMbIE B IPOCTPAHCTBE,
MpsIMBbIE MapajuIeNibHbIE U MEPIEHIUKYISIPHbIE K TIIOCKOCTH, TPU3HAK MEPIEHIUKYISIPHOCTH TPSIMOM U
IJTIOCKOCTH, TE€OpEMa O MPSIMOM MEPHNEHAUKYISIPHON TUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJ MEXKIY
NpsIMOM UM TJIOCKOCTBIO; JBYTPAHHBIM yroJ, JIMHEWHBIM yroyl AByrpaHHoro yria. lleprneHnukynsap u
HaKJIOHHBIE: PAaCCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE OT MPSIMOM 0 TIJIOCKOCTH, MPOCKIIUS



¢urypel Ha MIOCKOCTh. I[lepneHAMKYISIPHOCTh IJIOCKOCTEH: MPHU3HAK MEPHEHIUKYISIPHOCTH JIBYX
mrockocteil. Teopema o TpEX MeprneHANKyIIsIpax.

MHororpanHuKu

IlonsiTHE MHOrOrpaHHMKA, OCHOBHBIE 3JEMEHThl MHOTOTPAaHHHKA, BBITYKJIBIE M HEBBIIYKIIbIE
MHOI'OTPaHHUKH; pPa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: n-yroybHas Ipu3Ma; rpaHd U OCHOBAHUS IIPU3MBI,
mpsiMasi ¥ HakKJIOHHAas MpU3MbI; OOKOBasg M IMOJNHAs TOBEPXHOCTh MNpusMbl. llapamnenenumnern,
IIPSAMOYTOJIBHBIA TapaJUICNIeNIMIEe] U ero cBoucTBa. [Iupammpa: n-yrosibHas nupamuja, I'paHu M
OCHOBaHUE MUPAMHU/IbI; OOKOBAs U MOJIHAS [IOBEPXHOCTH MTUPAMU/IbL; IPAaBUIIbHAS U yceuEHHAs TUpaMU/Ia.
OneMeHTbl Opu3Mbl U nupamuabl. lIpaBUiIbHbIE MHOIOTPAaHHMKM: IIOHATHUE IPaBUIIBHOTO
MHOI'OTPaHHUKA; IPaBUJIbHAS MpU3Ma U NPABWIbHAS MUPAMUJA; PAaBUIbHASL TPEYroJibHAS UpamMuia u
IIpaBWIbHBIN TeTpa’ap; Ky0. [IpeacraBieHue o npaBUiIbHBIX MHOIOTPAHHUKAX: OKTa’dAp, AOACKA’ P U
nkocadap. CeyeHus Npu3Mbl U MIUPAMHUJIBI.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, NPSAMOM, MIIOCKOCTU. DJIEMEHTHI
CUMMETPHUH B NpaMUax, MapaieJenunenax, NpaBUibHbIX MHOTOTPaHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOIpAaHHHKOB: pEOpa, auaroHanu, yriasl. llmomane OGokoBoi
MOBEPXHOCTU M TOJHOM MOBEPXHOCTU MPSMOM MPHU3MBI, IUIOIIAJh, OCHOBAHMI, TeopemMa O OOKOBOIt
MOBEPXHOCTU MpsIMOM mpu3Mbl. llmomaas OOKOBOM MOBEPXHOCTH W IOBEPXHOCTH IPaBHILHOU
MUpaMHJIbI, TeopeMa O Iulomanu ycedéHHou nupamuasl. [lonstue o6 o0néme. OOBEM mupamuibl,
IIPU3MBL.

[Tono6ublie Tena B mpoctpancTBe. COOTHOMICHHS MEXY IJIOLIAASIMH TOBEpXHOCTEH, 00bEMaMu
M10JI00HBIX Tel.

11 xnacc

Tena Bpamenus

[lwmHapuyeckass  MOBEPXHOCTh,  00pa3yrollye  IWIMHAPUYECKON  IMOBEPXHOCTH,  OCh
LHWINHAPUYECKOH noBepXxHocTH. L{mimHap: ocHoBaHMsS U OOKOBasi MOBEPXHOCTb, 00pa3yromiasi U OCh;
TUTOIIA b OOKOBOH M TIOJTHOM MOBEPXHOCTH.

Konnueckas moBepxHOCTb, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOH
noBepxHocTtd. KoHyc: OocHOBaHHME W BepilnHAa, 00pa3yromias W OCh;, IUIOHAAh OOKOBOM W IOJHOM
MOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3ylollie U BbICOTa; OCHOBAHUS U OOKOBAasi TIOBEPXHOCTb.

Chepa wm map: mneHTp, paaumyc, IUAMETp; IUIOMIATL IOBEPXHOCTH cdeprl. B3ammnoe
pacrioyio’keHue cepbl U INIOCKOCTH; KacaTesbHas MIIOCKOCTh K cepe; miomazs chepsl.

N300pakeHue Tl BpalleHus Ha IMII0CKOCTH. Pa3BépTka ummHpa 1 KOHyca.

KomOuHanmu Ten BpalleHus U MHOTOTPAaHHUKOB. MHOTOIpaHHMK, OMMCAaHHBIA OKOJIO cepsl;
cdepa, BIMCaHHAS B MHOTOTPAaHHHK, WJIH TEJIO BPAIICHHS.

[Tonsitue 06 06bEéMe. OCHOBHBIE CBOIMCTBAa 00bEMOB Tell. Teopema 00 06bEME MPSIMOYTOIBHOTO
napajuiesienunesaa u cieacTsus u3 He€. O0bEM nunuHapa, konyca. O0bEM 1mapa u miomaab chepsl.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOLICHUS MEXKAY IJIOMIAAIMH TOBEPXHOCTEH, 00bEMaMu
MOJI00HBIX Tel.

Cevenus nmMHApa (MapayjieabHO U NMEPHEHIUKYISIPHO OCH), CeYeHHUsl KOHyca (TMapajuieabHoe
OCHOBAHUIO U MPOXOJIAIIEe Yepe3 BEPIINHY), CEUCHUS Iapa.

BekTopsl 1 KOOpIUHATHI B TPOCTPAHCTBE

Bekrop Ha mutockoctd u B mpocTpaHcTBe. CIOXKEHHWE W BBIYUTAHHWE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa MO TpEM HEKOMIUIAHApHBIM BekTopaM. [IpaBuio
napajienenumnena. Pemienue 3amad, CBS3aHHBIX C MPUMEHEHHEM TIPABWII JICHCTBHHA C BEKTOPaMH.
[IpsmoyronbHas cucteMa KoopauHaT B mpocTtpaHcTtBe. Koopaunatsl Bekropa. [Ipocteiimme 3a1aun B
KOOp/AMHATaxX. YTOJ MeXy BeKTopaMu. CKaJIsipHOE IPOM3BEIEHIE BEKTOPOB. BEIUncIIeHne yriioB MeX Ty
IPSMBIMH U TIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN METO MPH PEILICHUH T€OMETPUUYECKUX 3aj1ay.



TEMATHYECKOE INTAHUPOBAHUE

10 kaacc
KosmuecTBo yacos DJIeKTPOHHbIE
Ne ni/nn HaunmeHoBaHue pa3iesioB H TeM MPOrPaMMbl KOHTpOJILHbIE Mpakriueckne (undporsie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 BBenenue B ctepeoMeTpuio 10
5 [IpsiMbIe ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSAMBIX U ILIOCKOCTEN

3 [leprieHAUKYISAPHOCTD MPSMBIX U IJIOCKOCTEN 12
4 Vsl MeXay NPSMBIMU U IJIOCKOCTSIMU 10 1
5 MHoOrorpaHHuku 11 1
6 O0BbEMBI MHOTOTPaHHUKOB 9 1
7 IToBTOpEHME: CEUEHHUSI, PACCTOSIHUSA U YIJIbI 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 kaace

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne ni/mm P KourtpoJabHbie IIpakTHYeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Temna Bpamenus 12
OOBEMBI TEN )
BekTops! U KOOPAMHATHI B IPOCTPAHCTBE 10
4 [ToBTrOpenue, 0000IEHNE, CHUCTEMATH3AIHS 7 1
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOSITHOCTDb U CTATUCTHKA.
BA30BbBI YPOBEHb».
[TosgscHuTenpHas 3anuckKa

Pabouass mporpamma ydeOHOTO Kypca «BeposATHOCTH W CTaTHUCTHKa» 0a30BOTO YpPOBHS ISt
obywaromuxcs 10 —11 xmaccoB paspaborana Ha ocHoBe DenepaqbHOrO0 TOCYAAPCTBEHHOTO
00pa30BaTeNpHOr0 CTaHAApTa CpPEeAHEro oOIlero oO0pa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPEABSBISIEMBIX K MaTeMAaTHYeCKOMYy OOpa30BaHUIO, M TPAJAULIUN POCCUHCKOTO
oOpazoBanus. Peanuzamus mnporpamMmbl OOECHEUMBAET OBJAJACHHUE KIIOYEBBIMU KOMIETCHIIMSIMH,
COCTABIIIIOLIMMH  OCHOBY JUISI CaMOPa3BUTHS W  HENPEpPBIBHOTO 00pa30BaHUs, LEIOCTHOCTh
OOIEKYIBTYPHOT0, TUYHOCTHOT'O U TIO3HABATEILHOTO PA3BUTUS IMYHOCTH 00YUAIOIIHUXCS.

[enu n3ydyenust yaeOHOTO Kypca

VY4eOHublii kypc «BeposTHOCT, M CTaTUCTHKa» 0a30BOTO YPOBHS SBISETCS HPOAODKEHHUEM U
pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro YpOBHSI OCHOBHOMW mIKoybl. Kypc mpenHnasHaueH
s GopMUpOBaHHUS y OOYYaIOIIUXCSl CTATUCTHYECKON KyIbTYphl M MOHMMAHHUS POJH TEOPUU
BEPOSTHOCTEH KaK MaTeMaTHYECKOT0 WHCTPYMEHTa ISl M3Y4YCHHUs CIIy4allHBIX COOBITHIA, BEJIWYHH U
npoueccos. [Ipu n3ydenun xkypca oOoramiaroTcsi IpeICTaBICHUs YJalluXcsl O METO/AaX MCCIEIOBaHUS
M3MEHYMBOTO MHpPa, PAa3BHBAETCS MOHUMAHHWE 3HAYMMOCTH M OOLIHOCTH MAaTEMaTHYECKUX METOJIOB
MO3HAHUS KaK HEOThEMJIEMOM YaCTU COBPEMEHHOTO €CTECTBEHHO-HAYUYHOTO MHUPOBO33PEHHUSI.

ConepxaHne Kypca HaIpaBiICHO Ha 3aKpEIUICHHWE 3HAHWMA, MOJYYCHHBIX NPU H3YYEHHH Kypca
OCHOBHOI IIKOJIBI M HA Pa3BUTHUE MPEICTABICHHH O CTy4allHbIX BEIMYMHAX U B3AUMOCBSI3SIX MEKIAY HUMU
Ha BOKHBIX PHUMEPAX, CIO’KETHI KOTOPBIX MOYEPITHYTHI U3 OKPYKAIOIIETO MHUPA.

B cooTBeTcTBUY € yKa3aHHBIMH LEISIMH B CTPYKType y4eOHOTo Kypca «BeposITHOCTh U CTAaTUCTUKA»
cpeaHell MIKOJBl Ha 0a30BOM YPOBHE BBIJCIEHBI CIEIYIOIIME OCHOBHBIE COACP)KATEIbHBIC JIMHHH:
«Cny4aiiHble COOBITHS M BEPOSTHOCTHY, «CilydyaiiHble BEIMYMHBI U 3aKOH OOJIBIIUX YUCEID».

BaxHyto yacTh Kypca 3aHUMaeT M3Y4€HHE IeOMETPUIECKOTO U OMHOMHUAIBHOTO paclpeaesieHui U
3HAKOMCTBO C UX HETPEPHIBHBIMH aHAJIOraMH — I0Ka3aTeIbHbIM U HOPMAJIBHBIM PaclpeIeICHUSIMH.

Conepxanue nuHUU «CirydaliHble COOBITHS M BEPOSATHOCTH CIY>KUT OCHOBOM /17151 (POPMHUPOBAHUS
MIPEJICTABJICHHUM O pacIipe/le]ICeHNH BEPOSITHOCTEN MEXKy 3HAUYCHUSIMU CITy4allHbIX BEJIMYMH, a TAKKe 3Ta
TUMHAA HeoOXoauMa Kak 0a3a Ui M3ydeHHUs 3akoHa OONBIIMX 4Yucell — ()yHIAMEHTAIBHOTO 3aKOHA,
JEHCTBYIOLIETO B MPUPOJIE M OOIECTBE M MMEIOIIEro MaTeMaruyeckyro dopmanuzanuio. Cam 3aK0H
OONBIIMX 4YHCET NpelaraeTcss B O3HAKOMUTENBHOW (OpME C MHHUMAIBHBIM HCIIOJIE30BAaHHEM
MaTeMaTH4ecKoro opmanusma.

Tembl, CBsA3aHHBIE C HENPEPHIBHBIMU CIIyYaHBIMH BEIMYMHAMH, AaKICHTUPYIOT BHHMAaHHE
IIKOJbHUKOB HA ONHCAaHUM U U3YYEHHM CIY4YalHBIX SBJICHUH C IMOMOIIbIO HENPEepPBhIBHBIX (DYHKIIMH.
OcHOBHOE BHHMAaHHWE YAENSAETCS IOKAa3aTeIbHOMY M HOPMAJIBHOMY pACIpEACICHUSM, IMPH STOM
Ipe/rnoaaraeTcs 03HaKOMUTEIbHOE U3yUeHHe MaTepHaia 0e3 10Ka3aTeNIbCTB IPUMEHIEMbIX (haKTOB.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3yuenue xypca «BeposiTHOCTh U CTaTUCTUKa» Ha 6a30BOM ypOBHE OTBOAMUTCA | yac B HEJIENIO B
TE4YEeHHUE KaKI0ro roja o0y4deHus, Bcero 68 ydeOHbIX 4acoB.

IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHLIE PE3VYJIbTATEI

JIMYHOCTHBIE  pE3yNbTaThl OCBOCHHUS TpOrpaMMbl  ydyeOHOro mpeaMera «Maremaruka
XapaKTEPUIYIOTCS:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIIMH OOYYArOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHUUCKOTrO OOINeCTBa, MPEICTaBICHHEM O MAaTeMaTUYECKUX OCHOBaX (YHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SIBJICHUH, POIEAYP TPaXAAHCKOTO 001IecTBa (BBIOOPHI, OMTPOCH U TIP.), YMEHHEM
B3aMMO/ICHICTBOBATH C COLIMATBLHBIMUA HHCTUTYTAMH B COOTBETCTBUU C MX (DYHKITUSIMU U HA3HAUCHUEM.

[TarpuoTHdeckoe BOCTIUTAHKE:



Cc(OPMHPOBAHHOCTHIO POCCHMCKON TPaKTAHCKOW HWACHTUYHOCTH, YBAaXEHHUS K MPOLUIOMY U
HACTOAIEMY POCCHUMCKOM MATEMAaTHUKH, LICHHOCTHBIM OTHOIICHHEM K JOCTH)KCHHAM POCCUUCKHX
MAaTE€MaTUKOB U POCCUMCKONM MaT€MaTUYECKON IIKOJIBI, K UCIIOJIB30BAHUIO OTUX JAOCTUKEHUN B JAPYIUX
HayKax, TEeXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HAaHMEM JIyXOBHBIX LIEHHOCTEH POCCHICKOro Hapojaa; cOpMHUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HaHMsI, 3STUYECKOTO TMOBEJEHUS, CBA3AHHOIO C MPAKTUYECKUM INPUMEHEHUEM JOCTHKEHUM HAYKHU U
JesTeIbHOCTBIO YUEHOI0; OCO3HAHMEM JINYHOI'O BKJIaJia B IOCTPOEHUE YCTOMUMBOrO OYyAyIIEero.

DcTeTnuecKoe BOCIIUTAHUE:!

JCTETHUYECKUM OTHOUICHMEM K MHpPY, BKIIOYAs ICTETHKY MaTEMaTHYECKHX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/a4, pEIICHUH, pacCyKACHUH; BOCIPHUUMYHBOCTHIO K MAaTEMaTHYECKUM AacleKTaM
Pa3IMYHBIX BUJOB HCKYCCTBA.

du3nyecKkoe BOCIUTAHHE:

C(OPMHUPOBAHHOCTBIO YMEHHUSI NPUMEHITh MaTeMaTH4YeCKHE 3HAHUS B MHTEpecax 3I0pOBOIO U
6e3omacHOro 00pa3a >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3JI0POBBIO (3A0POBOE NMUTAHHE,
cOaaHCUPOBAHHBIN PEXUM 3aHATUH U OTHAbIXA, PEryispHas (U3M4eckas aKTUBHOCTbH); (PU3MUECKOro
COBEpIICHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-03A0POBUTEIBHON JESATENBHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM LIEHHOCTH TPYIOJIOOMS; MHTEPECOM K Pa3IU4YHBIM cdepam
npoeCCUOHATILHON JIeATEIbHOCTH, CBS3aHHBIM C MaTeMaTHUKOW M €€ NPUIOKEHUSMH, YMEHUEM
COBEpIIaTh OCO3HAHHBIA BHIOOp Oymymiel mpodeccun W peam30BBIBATH COOCTBEHHBIC YKU3HCHHBIC
IUTaHbl; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTH4ecKoMy O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUM BCEM JKM3HM; TOTOBHOCTHIO K AKTMBHOMY YYacTHIO B PEIICHUU MPAKTUYECKUX 3adad
MaTEeMaTUYECKON HalpaBIE€HHOCTH.

DKOJIOrM4ecKoe BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO ~ 3KOJIOTMUECKOW  KYJIbTYpbl, I[OHMMAaHUEM  BJIMSHUS  COLMAJIBHO-
SKOHOMMYECKUX IPOLIECCOB HAa COCTOSIHUE MPUPOJAHON U COLIMAIBLHON Cpe/ibl, 0CO3HAHUEM IJI00aJIBLHOTO
XapakTepa SKOJIOTMYECKUX NpoOjeM; OpHeHTalMed Ha NpUMEHEHHEe MaTeMaTHYeCKHX 3HaHUM Ui
pelIeHns 3a/1a4 B 00JIaCTU OKPYKAOILEH Cpe/ibl, IUITAHUPOBAHMSI TIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX
MIOCJIEACTBUM JUIsl OKPYKAIOLIEH CpENbl.

[lenHOCTH HAyYHOTO MMO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKH M OOILECTBEHHOM MPaKTUK{, TOHHMMaHUEM MaTeMAaTUYeCKOM HayKH Kak cgepbl 4eI0BEeuecKOn
JESATEIBHOCTH, TANoB €€ pa3BUTHSA M 3HAYUMOCTHU JUIsl Pa3BUTHS LUBUWIM3ALMH;, OBJIAJICHUEM SI3bIKOM
MaTeMaTUKd W MaTeMaTU4YecKOW KyJIbTypoll Kak CpeICTBOM II03HAHUS MHpA; TOTOBHOCTHIO
OCYILIECTBIATH MPOEKTHYIO M HUCCIIEN0BATENBCKYIO JEATEIBHOCTh MHANBUIyaJIbHO U B IPYIIIIE.

METAIIPEJIMETHBIE PE3VJIbTATDbI

MeramnpeaMeTHble pe3yibTaThl OCBOEGHHS IpOrpaMMmbl ydeOHoro mpeamera «MaremaTHKa»
XapaKTepU3yIOTCsl OBJIAJICHUEM YHUBEPCAJIbHBIMHM IO3HABATEJIbHBIMHU JEHCTBUSIMH, YHHUBEPCAIbHBIMU
KOMMYHHMKaTUBHBIMU JE€HCTBUSIMH, YHUBEPCAIbHBIMU PETYJIATUBHBIMU JIEHCTBUSMHU.

1) VYHuBepcaibHble TO3HaBaTeNbHbIE JI€HCTBUSA, oOecneunBaroT (OpMUPOBaHHE 0a30BBIX
KOTHUTHBHBIX TPOLIECCOB OO0ydJaomuxcs (OCBOGHHE METOJ0B IO3HAHMUSA OKPYXAIOIIEro MHUpa;
MIPUMEHEHHE JOTMYECKHX, HCCIIE0BAaTENbCKUX ONepaluii, yMeHuil paboraTk ¢ UHGopMaueil).

ba3oBble tornueckue NeCcTBUs:

* BBIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKK MATEeMaTUYECKUX OOBEKTOB, MOHSATHIH,
OTHOWICHUHA MEXIYy MOHATHSIMHU; (OPMYIMPOBATH  OINpEICNICHUs] IOHATUH;  YCTaHABJIMBATh
CYUIECTBEHHBI NpPHU3HAK KIACCU(PUKALMU, OCHOBaHMS JJs OOOOIIEHUS M CpaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

* BOCIpPUHUMATh, (QOpPMYIHpPOBaTH M NPeoOpa3oBbIBaTh CYKJIEHUS: YTBEpAUTENbHbIE H
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IUE; YCIOBHBIE,



* BBIBJIITh MAaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MIPOTHUBOPEUHs B (aKTax, JaHHBIX,
HAONIIOJIEHUSAX W YTBEPXKIEHUSX; IMpeajaraTb KPUTEPUU [UIsl BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

e nenaTb BBIBOABI C MCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HWHAYKTHBHBIX
YMO3aK/I4YEeHUN, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

* MPOBOJUTH CAMOCTOSITENIbHO JOKa3aTelbCTBA MaTEMaTHUYECKHX YTBEPXACHUN (IpsIMble U OT
IIPOTUBHOTI0), BBICTpaMBaTh apryMEHTAalLlMI0, NPUBOAUTH IPUMEPBl U KOHTPIPUMEPHI; 0OOCHOBHIBATh
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

* BBIOMpaTh cnoco0 peuieHus ydeOHOW 3amaud (CpaBHHBATh HECKOJIBKO BAPHAHTOB pEIICHUS,
BbIOMpaTh HarboJIee MOIXOIAIINIA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

basoBble nccnenoBareabcKue AeUCTBUS:

* HCHOJb30BaTh BOMPOCHI KakK MCCIEI0BATEIIbCKUIT HHCTPYMEHT IMO3HAHUS; (OpMYyIUpOBAThH
BOIMPOCHI, (PUKCHUPYIOLIHE POTUBOPEUHE, IPOodIeMy, yCTaHABIUBATh HCKOMOE U JTaHHOE, (HOPMUPOBATH
TUIOTE3Y, apryMEHTHPOBATh CBOIO MMO3ULIMIO0, MHEHHE;

* MPOBOJUTH CAMOCTOSITEJIBHO CIJIAHUPOBAHHBIN IKCIEPHUMEHT, UCCIIEI0BAHUE 110 YCTAaHOBIIEHUIO
O0COOCHHOCTE MaTeMaTHYeCKOro OObEKTa, SBJICHMS, MPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMU, SIBICHUSMH, TIPOIIECCAMH;

* CaMOCTOATENbHO (OPMYIHPOBATH OOOOIICHHS U BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOTO
HAOJIOCHNS, WCCIEOBAHUsS, OLICHUBATh JIOCTOBEPHOCTh NOJYYEHHBIX pPE3YJIbTAaTOB, BBIBOJAOB W
0000I11IeHMI;

* MPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOLIECCA, a TAKXKE BBIIBUIATH IPENIOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSX.

PaGora c nuadopmarnmeii:

* BBIBIATH JAeuuUThl MHPOpPMAIUU, JAAHHBIX, HEOOXOAMMBIX NJsi OTBETa Ha BOMPOC U IS
pellIeHus 3a/1auH;

* BBIOMpATh HHGOPMAIIUIO U3 UCTOYHUKOB PA3IMUHBIX THIIOB, aHATU3UPOBATh, CHCTEMAaTU3UPOBATh
Y MHTEPIIPETUPOBATH HH(OOPMAIIHIO PA3IMYHBIX BUJOB U ()OPM MPEICTABICHHUS;

* CTPYKTYpHpPOBaTh HH(OpMAILNIO, MPEACTABIATh €€ B pPa3lUyHBIX (HOpMax, WILTIOCTPUPOBATH
rpaduyecku;

* OLIGHUBATh HAAEKHOCTh HH(OPMALIUU IO CAMOCTOSITENIEHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) YHuBepcaibHble KOMMYHUKaTUBHBIE JEHCTBHS, 00€CTIeUBaOT COPMUPOBAHHOCTh COLUAIIBHBIX
HaBBIKOB 00yYaromuxcs.

OO6menue:

* BOCHPUHHUMATH U (HOPMYIUPOBATh CYKICHHUS B COOTBETCTBHHU C YCIOBHSIMHU U LIETSIMU OOLICHHUS;
SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NHCHbMEHHBIX TEKCTaX, IaBaTh
MOSICHEHUSI 110 X0y pelLIeHUs 3a7jaui, KOMMEHTHPOBATh MOJIyYE€HHBIH pe3ysbTar;

* B X0Jie 00CYX/IeHH 3a]]aBaTh BOIIPOCHI IO CYLIECTBY 00CYKIaeMOU TEMBI, TPOOIEMBI, pelIaeMoi
3aJjaud, BBICKA3bIBaTh MJIEM, HALEJIEHHbIE HA TIOMCK PELICHMs; COINOCTABIATh CBOU CYXKICHUS C
CYXJCHUSIMH JIPYTUX YYaCTHHKOB JHajiora, OOHapyKMBaThb pa3iMule€ U CXOJCTBO NO3ULMI; B
KOPPEeKTHOH Gopme (HopMyIHpOBaTh Pa3HOITIACHs, CBOU BO3PAKEHUS;

* TMPEACTABIATH pe3yJNbTaThl pEHICHHUs 3aJaud, OJKCIEPUMEHTa, HCCIEA0BaHUsA, IPOEKTa;
CaMOCTOSITENILHO BbIOMpaTh (OpMaT BBICTYIJICHHS C YYETOM 3aad IMpe3eHTalud M OCOOEHHOCTEH
ayJTUTOPHUH.

CoTpyaHUYECTBO:

* TIOHHMMATh U UCIIOJIB30BaTh IPEUMYILIECTBA KOMaHIHOM M MHAMBHUIYaJIbHON paOOThI IPHU PELICHUN
y4eOHBIX 3aJa4; MPUHUMATh [eJIb COBMECTHOU NIEATEILHOCTH, MNIAHUPOBATH OPTaHU3ALUI0 COBMECTHOM
paboThl, pacmpeneisTb BHABI pabOT, JOroBapuBaThbcs, OOCYKIaTh IMPOLECC U Pe3ynbTaT pPaboOThI;
0000111aTh MHEHHUA HECKOJIBKUX JIIOEH;

* y4acTBOBATh B IPYMIIOBHIX (hopMax paboThI (00CYkICHHS, 0OMEH MHEHUMN, «MO3TOBBIE IITYPMBI»
U UHbIE); BBIIOJIHATH CBOIO 4acTh paOOThl M KOOPJMHHUPOBATH CBOM JIEHCTBUSA C IPYTUMHU YJICHAMHU
KOMaH/Ibl; OLIEHUBATh Kaue€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) VYHuBepcalbHble pETYISTUBHbIE JEUCTBUS, O00ecleuynuBalOT (POPMUPOBAHUE CMBICIOBBIX
YCTAHOBOK M KU3HEHHBIX HABBIKOB JINYHOCTH.



Camoopranuzanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUS 3a]lauM, BEIOUpATh CIIOCO0 PELICHUS C YYETOM HUMEIOIINXCS
PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUN C
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTpOJIb:

* BIAJETh HaBBIKAMM I103HABATEIbHOW pedieKCUM KaK OCO3HAHUSI COBEPIIAEMBIX ICHCTBHI U
MBICIMTEIBHBIX IPOILECCOB, MX pE3ylIbTAaTOB; BIAJACTh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHusi MaTeMaTH4eCKON 3a/1auu;

* MpenBUICTb TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH ITPH PEIICHUH 33a4H, BHOCUTH KOPPEKTUBBI
B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENBLCTB, HAHHBIX, HAMJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

* OLIGHUBATh COOTBETCTBHE PE3yJIbTaTa LEIHU U YCIOBUAM, OOBSICHATH MPUUMUHBI JOCTUKCHUS WU
HEIOCTHKEHUS PE3YIbTaTOB ACATEIBHOCTH, HAXOAUTh OIIHOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INVIAHUPYEMBIE IPEJIMETHBIE PE3YJIBTATBI (IIO 'OJAAM OBYYEHMUS)

10 KJIACC

YuraTth U CTPOUTH Ta6JII/II_[bI " JuarpaMMbl.

OmnepupoBaTh HOHATHAMU: CpefHee apupMeTHyecKoe, MeAuaHa, HauOouibllee, HauMEHbILEe
3HAYCHUE, padMax MaCCHBa YUCJIOBBIX JaHHBIX.

OnepupoBaTh MOHATUAMU: CIy4alHBIN SKCIIEPUMEHT (OIBIT) U CIIydaiiHOEe COObITHE, IIEMEHTapHOe
coObITHE (RJIIEMEHTAPHBIA WCXOJ) CIy4allHOrO OIBITa;, HAXOJWUTh BEPOSTHOCTH B ONBITAX C
PaBHOBO3MOXKHBIMH CIIyYalHbIMM COOBITUSIMH, HaXOJUTh W CpPAaBHUBaTb BEPOSTHOCTH COOBITHH B
HN3YUYCHHBIX cnyqaﬁHHx SKCIICPpUMCHTAXx.

Haxonute u ¢popmynupoBaTh cOOBITUS: MepecedeHne U 00bEIUHEHUE TaHHBIX COOBITHI, COOBITHE,
MPOTHBOIOJIOXKHOE JAHHOMY COOBITHIO; TOJIb30BaThCA JUarpaMMmaMu Diijepa U (HOpMyJIoN CIOKECHHUS
BEPOSATHOCTEW IIPU PELICHUH 3a/1a4.

OHepI/IpOBaTI) IMOHATHUAMU: YCJIOBHAA BEPOATHOCTH, HC3ABUCUMBIC CO6I)ITI/I$I; HaxXOJUTb BEPOATHOCTHU
C ITOMOIIIBIO NTPaBHJIa YMHOXEHHUS, C TIOMOIIBIO JiepeBa CIy4aiHOro OmbITa.

[TpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TIPU PEIICHUH 3a]1a4.

OnepupoBaTh MOHATUSAMH: HCIBITAaHHE, HE3aBHUCHMBIE HUCHBITAHUSA, CEPHsl UCHBITAaHUH, ycHex U
HEyaa4da, HaXOJUTb BECPOATHOCTU COOBITHI B CCPUHU HE3aBUCUMBIX HACITBITAHU A A0 TEPBOTO YyCIexa,
HaXO/IUTh BEPOSITHOCTU COOBITHI B CEpUU UCIIBITAaHUH bepHymu.

OnepupoBaTh MOHATUSMU: CllydaiiHas BeJNWYHMHA, paclpeielieHne BEpOATHOCTEW, auarpamma
pacnpeneseHusl.

11 KJIACC

CpaBHUBaTh BEPOSITHOCTH 3HAUEHUHN CIy4allHON BEIMYMHBI 110 PACIpPEAENICHUIO WIH C MOMOUIbIO
quarpamm.

OnepupoBaTh NOHATHEM MAaTEMaTHYECKOrO OXKUAAHMS; MPUBOJUTH MPHUMEPHI, KaK NPUMEHSETCS
MaTeMaTU4YeCKOe OKMIaHUE CIy4alHON BEIMYMHBI HAXOAUTh MAaTEMAaTUYECKOE OXKUIAHUE T10 JaHHOMY
pacpeaeeHuIO.

Hwmetsb nmpeacTaBiaeHue o 3aKoHe OOJBIINX YUCET.

Nmets npeacraBieHne 0 HOPMaIbHOM PacCHpeAcIICHHN

COJAEP)KAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHUA)

10 KJIACC

[IpencraBieHue AaHHBIX C MOMOIIbIO Tabnui U nuarpamM. CpeaHee apudmeTnyeckoe, MennaHa,
HauOoJplllee ¥ HaMMEHBIIIee 3HAUeHHs, pa3Max, JAUCHEPCUS U CTAaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX
HabOpOB.

CayvaiiHple SKCIIEPUMEHTHI (ONBITHI) M CIy4dailHble COOBITHSA. DJIeMEeHTapHble COOBITUS (MCXOJIBI).
BeposiTHOCTB citydaifHOro coObITHS. BIM30CTh 4acTOTHI M BEPOSITHOCTH COOBITUN. CiryyaliHbIe ONBITHI C



PaBHOBO3MOXXHBIMH ~ DJIEMEHTAPHBIMH ~ COOBITHSIMU.  BeposTHOCTM  COOBITHMII B ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Omnepanyu HaJ COOBITUSAME: TIEpeceueHne, 00beJMHEHUE, IPOTUBOIOI0KHbIE COOBITHS. J{narpaMmbl
Ditnepa. ®opMmyiia CIOKEHHUST BEPOSATHOCTEM.

VYciioBHas BEPOSATHOCTb. Y MHOXKEHHE BEPOSITHOCTEN. [lepeBo cinydaitHoro skcriepumenTa. @opmyia
MOJIHOM BeposiTHOCTU. He3aBucumbie COOBITHSL.

KomOunatopaoe mnpaBuwio ymHOXeHus. llepecranoBku u  Qaxkrtopuan. Yucio codeTaHH.
Tpeyronsnuk Ilackans. ®opmymna 6unoma HeroToHa.

bunapHblii ciydaliHbIIl ONBIT (MCIIBITaHKE), ycex M Heynada. HezaBucumble ucnbitanus. Cepust
HE3aBHCHMBIX UCIIBITAHUN A0 NepBoro ycnexa. Cepus He3aBUCUMBIX UCIIBITaHUN bepHymn.

CnyuaitHas BenuuuHa. Pacnpenenenue BepostTHocTed. [lumarpamma pacnpenenenus. [Ipumepst
pacripeieieHui, B TOM 4HCiIe, TeOMETPUUECKOe U OMHOMUAIIBHOE.

11 KJTACC

UucnoBble XapaKTEPUCTUKU CIy4alHBIX BEIUYMH: MAaTeMAaTUYECKOE OXKUAAHWE, IUCHEPCHA U
CTaHJApTHOE OTKJIOHEHHE. [[pumMepsl IpUMEHEeHNsT MaTeMAaTUYECKOr0 0KUIaHUs, B TOM YUCIIE B 3a7a4ax
U3 TIOBCEHEBHOM JKM3HM. MarTemMaTuyeckoe OXKUJaHue OWHApHOM Ciy4ailHOM  BEJIMYMHBI.
MareMarnueckoe OKHJAaHWE CYMMBI CIIy4alHBbIX BEIMYMH. MaTeMaTHyeckoe OXUIaHUuEe U AUCIEPCHS
reOMETPHUECKOro U OMHOMHUAIBHOTO paclpeleeHuH.

3akoH OOJBIIMX YHCEN M €ro pojib B Hayke, mpupojae U oOmiectBe. BbiOopouHBIi MeTON
HUCCIJIEOBAaHUII.

[Ipumepsl HeNpepbIBHBIX Clay4yailHbIX BelW4yuH. [loHATHE O IUIOTHOCTM pacrpeaeneHus. 3anadw,
IIPUBOSALINE K HOPMAJILHOMY pacipenenacHuto. [IonaTne o HopManbHOM paclpeneIcHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne i/

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMmblI

HpeIlCTaBJIeHI/Ie JaHHBIX U OIIKMCAaTCJIbHAaA
CTaTUCTHKA

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

Crny4aiiHbI€ OTIBITHI U CITy4aiiHbIE COOBITHSA,
OIIBITHI C PABHOBO3MOKHBIMU
AJIEMEHTapPHBIMU UCXOJAMHU

Omnepanuu Haja COOBITUSAMMU, CII0XKEHUE
BEPOSATHOCTEM

VYcnoBHas BEpOSTHOCTD, 1EPEBO
CJIy4aifHOTO OIbITa, PopMyJia MOTHON
BEPOSITHOCTH U HE3aBHCUMOCTb COOBITHIA

OneMeHTbl KOMOMHATOPUKH

CepI/II/I MOCJIEI0BATENbHBIX UCIIBITAHUI

o N o O

CrnyualiHble BEJIMUMHBI U pacripeiesieHUs

O000111eHrE U CUCTEMATU3ALNS 3HAHUM

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

oo w b~




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i KouTpoabubie IlpakTHYecKue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypen
1 MaremaTHyecKoe OKHUIaHUE CIyYalHOM 4
BEJIMYUHBI
5 Jlucriepcus ¥ cTaHIapTHOE OTKIOHEHUE 4 1
CIIy4aiiHOM BEIMYMHBI
3 3aK0H OOJIBIINX YHCET 3 1
4 HenpepriBHbIe CllydaiiHbIe BETUYHMHBI 5
(pacripenerneHus)
) HopwmainbHoe pacnipenenenus 2 1
5 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus 19 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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