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NPEONCINOBUE

PaGouas mporpamma K yuyeOHUKY yueOHO-MeToauueckoro komiiekra (nanee YMK) «Marematuka: anaredpa
1 Hayajla MaTeMaTUYeCKOTro aHalln3a, reoMeTpust» miis 11 Kiacca m3marenbeTBa «Pycckoe ci0Bo» MMOATOTOBIEHA
B cooTBeTcTBMM ¢ PenmepaabHBIM rocyIapCTBEHHBIM 0Opa3oBaTelbHBIM cTaHaapToM (nanee @I'OC) 1 moITHOCTHIO
OoTpaxkaeT OCHOBHBIE uaen u npeameTHbie TeMbl @T'OC cpemgHero o61ero oopa3oBaHusI.

CtpyKTypa paboueil IporpaMMbl MO3BOJISIET YUUTENISIM CAMOCTOSITEIbHO OpPraHM30BBIBATh 00pa30BaTEIbHbBIN
IpoliecC, AaBaTh IPEACTABICHUE O LeJISIX U OOLIei cTpaTeruyu o0y4eHUsl, IPEeAMETHOM COAECPKaHUU, O KOJIMYec-
TBEHHBIX Y KaYeCTBECHHBIX XapaKTePUCTUKAX YUeOHOro MaTepuajia, B TOM YHUCIe IIPeayCMaTpuBaeT IIPOBEICHME
JMUarHOCTUKHU C(OPMUPOBAHHOCTU YI€OHBIX NEMCTBUI OOYIarOIIIXCSI.

Pa6ouas mporpamMma 1mo MmaTemMaTuke i 11 Kiacca comepKuT CAeIyoIIe pas3aeibl:

— NOSICHUMENbHYIO 3aNUCKY, B KOTOPOI OTIIPEIeISIIOTCS eI 00yUYeHMsT MaTeMaThKe, MECTO Kypca B ydeOHOM
IJTaHE U pacKpbIBalOTCs 0COOEHHOCTU 00yueHus o YMK «Marematuka» B 11 knacce;

— coepemenHble munvt ypokoes 6 coomeemcmeuu ¢ PIOC;

— nAGHUpYyeMble pe3yabmamsl OCBOCHUSI OCHOBHOM 00pa3oBaTelbHOM ITpOTpaMMEBI CPETHETo 0011Iero oopaso-
BaHUS, B TOM YHMCJIe XapaKTepUCTUKY OCHOBHBIX BUAOB JASATEIBHOCTH OOyJalommxcs (Ha ypoBHE YUeOHBIX Aeii-
CTBUIA);

— codepicanue Kypca, BKITIoUalolee repeueHb OCHOBHOTO M3y4aeMOTo MaTepuaia 1 BApUAaTUBHBIX KOMITOHEH-
TOB, pacmnpeneaéHHBIX M0 COAePXKaTeIbHBIM pa3aeyiaMm;

— memamuuecKoe NAAHUPOBAHUe C OIMCAHMEM BUIOB y4eOHOM IeATEIbHOCTU OOYYaIOIIMXCSI U yKa3aHHEeM
IIPUMEPHOTO YKCJIa YaCOB Ha N3YYEeHUE COOTBETCTBYIOIIETO MaTepurala;

— NOYpoOUHOEe meMamu4eckKoe NAGHUPOBaHue ¢ YKa3aHUeM TUIIOB YPOKOB, IPMMEPHOTO COICPXKAHUS TeM IUIS
nU3ydyeHus (Ha ypOBHE YU€OHBIX IIYHKTOB) M INTAHMPYEMBIX Pe3YJIBTaTOB O0yUCHUSI.

B paboueit mporpaMmme TakxKe MPUBOJUTCSI CIIMCOK CAMOCTOSITEIbHBIX U KOHTPOJIbHBIX PadoT U coctaB YMK
«Marematuka» 115 11 kiacca.

NOACHUTEJIbHAA SATTNCKA

BaxxHoi1 0COOEHHOCTBIO COBPEMEHHOTO 3Tara 00y4YeHMSI SIBISIETCSl TIOMCK ONTUMAJIbHBIX CTAHAAPTOB B M3Y-
YEHUU IIKOJbHBIX MPEAMETOB, KOTOPbIE OTPakKaloT MOTPEOHOCTH OOLIECTBA B pa3IMUHBIX chpepax yeJaoBeUeCcKoil
NeSITeIbHOCTY Y YYUTBIBAIOT IMICUXOJOTMYECKMEe OCOOEHHOCTH O0yJaloIIXCs.

B xaxnoii 111Koje BCTpeyaroTcst 00yJarolmecs: ¢ pa3HbIMU CIIOCOOHOCTSIMU K U3YYEHUIO MaTEMaTUKM, OTHAKO
HE Be3J1e UMEIOTCSI BO3MOXKHOCTHU JUIS1 OpraHU3alliu CrieliMaau3upoBaHHoro ooyyeHust. [loatomy nenecoodpasHo
MPUMEHSTh Y4eOHMKU, BKIIFOUAIOII1e B ce0s1 pa3iMuHble YPOBHU U3JI0XKEHUs MaTepuaa.

ABTOPCKHMM KOJIJIEKTUBOM TpodeccopoB M AOLEHTOB MOCKOBCKOTO TIOCYyJapCTBEHHOIO YHUBEpCUTETa
uM. M. B. JlJomoHocoBa 1 HoBoCcMOMPCKOro rocy1apcTBEHHOIO YHMBEPCUTETA, HAyYHBIX COTPYIHUKOB MHCTUTYTa
regaroruyecKux ucciaegoBaHuii onapéHHoctu aereii PAO peanu3oBaHa uaesl TPEXYPOBHEBOIO IIpeIloJaBaHMs Ma-
TeMaTUKU B 00pa3oBaTe/ibHOM opraHu3aiuu ¢ 5 no 11 kjacc B paMKax e1MHON KOHLIETLWM.

OcTaHOBUMCS Ha OCHOBHBIX MPUHIIMMAX 3TO KOHUEMIINUU.

MaremaTuka — envHas Hayka: apudMeTrka, aareopa, reoMeTpusi, TPUrOHOMETPUSI, Hayajla MaTeMaTU4eCKOTo
aHaJIu3a U Tak Jajee SBJISIOTCS 3aBUCUMBIMU APYT OT Apyra AUCUUTUIMHAMMU.

MaremaTurKa TeCHO CBsI3aHa ¢ pa3JIMYHbIMU HayKaMu. MoaeaMpoBaHre OKpYKalolluX HacC SIBJACHUI U U3yde-
HUE BO3HUKAIOLIUX MOJIEJIei TTO3BOJISIET MPeACcCKa3blBaTh Pe3yabTaThl, KOTOPbIE HE BCETAa MOXHO MPOBEPUTH IKC-
MepUMEHTAIbHO.

MaremaTuka SIBJISIETCSI BAXKHBIM 2JIEMEHTOM OOILEi YeJoBeUYeCKOM KyAbTyphl M B 3HAYUTEIbHON Mepe — OJi-
HUM U3 BUJOB McKyccTBa. Mcnosnb3oBaHMe yBeKaTeIbHbBIX 3a/1a4 MO3BOJISET MOTUYEPKHYTh KpacoTy MaTeMaTUuKU
U MIOMOTAaeT c/iesaTh IMpenojaBaHe MaTEMATUKM XXUBbIM U MeHee (popMaibHbIM.

MareMaTrKa MMeeT CBOY 3aKOHbBI pa3BUTUSI U B CUJTy TOTO, UTO pa3dpadaTbiBaeT MaTeMaTUUECKUM anmapar, KO-
TOPBIM MOXET MPUMEHSTBCS B pa3IMUHbIX chepax yesIOBeUeCKOU AesITeIbHOCTU, HOCUT aOCTPaKTHbBIN XapakTep.
‘YMeHue abCcTpakTHO MBICIUTD BbIpa0aThIBAETCS MTOCTENEHHO, OMUPAsICh HA KOHKPETHbBIE peajibHble OOBEKTHI.



MHorue MmaTeMaTU4eCKMe MOHSITUSI U METOMIbl He MOTYT ObITh BOCIIPUHSTHI cpa3y. [1oaToMy BaxkHOe 3HAUeHHE
UMeeT 00yuYeHHUe IO «CIupain», KOTaa CUCTeMaTUYeCKoe Bo3BpallleHe K (pyHaIaMeHTalbHbIM MaTeMaTUu4eCKUM
MOHSITUSIM MO3BOJISIET MOCTENEHHO MEePEeXOAUTh OT HAOMIONEHUI U 9KCIIEPMMEHTOB K TOYHBIM (POPMYIMpPOBKaM
1 J0Ka3aTeIbCTBaM.

B cBs13u ¢ IpUPOIHBIMU PA3IUYUSIMU B CKIIOHHOCTSIX U CITIOCOOHOCTSIX 00yYalolIMXcs L1eaecoodbpa3Ho MpoBo-
IUTh MpenoJaBaHue MaTEMAaTUKU MO HECKOJIbKUM YPOBHSIM.

IlepBblii ypoBeHb — OOI1IIETYyMaHUTAPHBINA — TIpe/rioiaraeT oBjlajeHue TaKuM MUHUMYMOM 3HaHUIA, KOTOPBIN
HEOOXOAUM KaxXJI0MY KYJIBTYPHOMY YEJIOBEKY.

BTopoii ypoBeHb — TEXHOJOTMYECKUIA — OJKEH 00eCIIeUnTh YMEHMSI U HABbIKM, KOTOPbIE MO3BOJISIT YCIIEIITHO
o0yyath U B CTapllei 1IKoJIe, U B By3e.

Tpetuii ypoBeHb — crieliMaJIM3UpPOBaHHBINA. Ha 2TOM ypoBHE clieayeT CTpeMUThLCS K BOCIIMTAaHUIO TTpodeccro-
HaJbHOTO MHTEpeca K MaTeMaTUKe U CO3HATEIbHOMY OBJIAIEHUIO JIOTUKOW PaCCyXIEeHUI, YTO HEOOXOAMMO IS
00yJeHHUsT Ha MaTeMaTUYeCKOM WU OJM3KUX K HeMY MPOMWISX CTapIleil IIIKOJIbI, OCYIIECTBIISIS TEM CaAMbIM MO -
TFOTOBKY K MOCJEeIyIOLIEMY 00YYeHUIO B By3e€.

OOwag xapakTepucTuka yueOGHOro npegmerta
«MaTtemaTtuka: anreépa v Hayana maTeMaTu4eckoro aHaam3sa, reomMeTpus»

YuebOHblii ipeaMeT «MaTeMaTuka» SIBJISIeTCSl 00sI3aTeIbHBIM 0011e00pa3oBaTeibHbIM MpeamMeToM. CorjacHo
yuyeOHOMY IU1aHy npeameT «MaTeMaTuka» u3ydaeTcsl Ha ABYX YPOBHSIX — 0a30BOM WJIX YIJIyOJIEHHOM — B 3aBUCH-
MOCTH OT 00pa30BaTeIbHBIX TOTPEOHOCTEN 00YJYalOLIUXCS.

Crnenys ugen TpEXypoOBHEBOro oOydeHHUs], pa3paOOTaHHOTO aBTOPCKUM KoOJUleKTMBOM (akagemMuk PAH
B.B. KoznoB u akagemuk PAO A.A. Hukutun, B.C. benoHocoB, A.A. Mainbues, A.C. MapkoBuues, 0.B. Muxe-
eB, M.B. ®okuH), npeameT «MaTemMaTHKa» SIBJISIETCS MHTETPUPOBAHHBIM YUeOHBIM TIPEAMETOM, B KOTOPOM MapaJi-
JIEJTbHO U3Y4JaroTcs «Aredpa 1 Hayajaa MaTeMaTU4ecKOoro aHain3a» 1 «leoMeTpus (CTepeoMeTpust)».

OCHOBHOI1 11e/1b10 O0yYeHUsI MaTeMaTHKe Ha 6a30BOM ypoBHe sIBJisieTCsl (hopMuUpoBaHue 00I1Lei KyAbTYphbl, UTO,
B CBOIO OYepe/b, CBSI3aHO C Pa3BUBAIOIIMMU Y BOCIIUTATEIbHBIMU LIEASIMA COBPEMEHHOrO 00pa3oBaHUsl, C CO-
LHyalIu3auueil TMYHOCTU U caMoolpeae/ieHueM AajdbHEeNIero XKM3HEHHOTO MyTU cTapliekiaccHuka. M3yueHue
MaTeMaTUKU Ha 0a30BOM ypOBHE HalleJICHO Ha OBJaJcHUE LIEJJOCTHONM CUCTeMO MaTeMaTU4YeCKUX 3HAHUi, KO-
Topasi HeoOXxoauMa KaxkJIoMy 4eJI0BeKY, IUIaHUPYIOLIEeMy MPOJ0KUTh 00pa3oBaHUE B 001aCTsIX, HE CBSI3aHHBIX
C MAaTEMATUKOM.

Ilem ocBOeHHs MPOrpaMMbl 6a30BOTO YPOBHSI:

— obecrieueHre BO3MOXHOCTHY MCIIOJIb30BAHMS MaTeMaTUUECKMX 3HAHWI M YMEHWIA B IIOBCETHEBHOM XXN3HH;

— BO3MOXHOCTb YCTIEIIIHOTO MPOJOXKEHMs 00pa30BaHUs 11O CIIELIMAIbHOCTSIM, HE CBSI3aHHBIM C TTPUKJIaTHBIM
HCITOJIb30BAaHUEM MATEMATUKMU.

MecTo yuye6Horo npeamerta «<MaTtemaruka:
anre6pa n Hayana maTemMaTU4eCcKoro aHanusa, reomeTpusi» B y4eOHOM nnaHe

VY4eOHBII IJIaH Ha U3y4eHUEe MaTeMaTUKX Ha 6a30BOM YPOBHE B cTapliieil 0011e00pa30BaTe/IbHOM IIIKOJIE OTBO-
INUT 4 yueOHBIX Yyaca B HEIe/II0 B TeUeHUE KaXXa0ro rojga ooyueHust. Becero He MeHee 140 yueOHBIX UaCOB 3a KaxKAbIi
roJl 00y4eHusl.

ITpu aTOM MpeaycMoOTpeH pe3epB CBOOOAHOIO yueOHOro BpeMeH! B 00béMe 30 yueOHbIX YaCOB — JIJISI peaiu3a-
1M1 aBTOPCKUX TIOJIXOMIOB, MCITOJIb30BaHMUS pa3HOOOPa3HBIX (hDOPM OpTaHU3aIMY YIeOHOTO TIpoliecca, BHEAPEHMS
COBPEMEHHBIX METOJIOB OOYUCHUSI U TTeAarornyeCcKruxX TeXHOJIOT A,

Oco6eHHOoCTU Kypca «MaTtemaTtuka:
anre6pa n Hayana MaTeMaTU4ecKoro aHanu3a, reomeTpus» B cTapLuei Lukone

Y4ueOHO-MeTOANYEeCKUI KOMIUIEKT 1o MaTeMatuke it 10—11 kimaccoB coznan Ha ocHoBe PI'OC COO, a Tak-
ke ¢ yuéroM npeemctBeHHOCTH ¢ [TOOII, sgBasgercs mpoaoKeHrueM JUHUM YYeOHMKOB M3IaTelbcTBa «Pycckoe
CJIOBO» 1151 5—9 Kj1acCcoB MO MaTeMaTUKe.



CognepkaHre MaTeMaTUYEeCKOTO O0pa30BaHWsI Ha CTYIIEHM CPEIHEro OOIIero oOpa3oBaHUs IPEACTABJICHO
B BUIIE CJICAYIOIINX pa3e/IOB: YHCI0BbIE CHCTEMbI; 3j1eMeHTapHble (YHKIMHN; HAYaJIa MATEMATHYECKOrO AHAJIN3A; Be-
POSAAITHOCTb M CTATHCTHKA; reoMeTpus (crepeomeTpusi). Hapsimy ¢ 3TMM BKIIIOYCHBI IBa ITOIOJHUTEIbHBIX pa3ea:
aKCHOMAaTHYeCKHe OCHOBbI MATEMATHKH; Npeies U HenpepbiBHOCTh. OHU OTpaXkaloT MPUHIIMITMATIbHBIE 0COOEHHOCTH
COBpPEMEHHOI MaTeMaTUKH 1 IpeIHa3HAUYEHBI JUTSI IIOATOTOBKY O00YUJaIOIINXCS K MPOIOJLKEHUIO 00YUSHHUSI B By3aX.

[IpencraBneHus 06 aKCMOMAaTMYECKOM METOJIE, B YACTHOCTU 3HAKOMCTBO C 3JIEMEHTaMM HEeBKJIMIOBOM I'eo-
MeTpnm JIo6a4eBCKOTO, O KOMIUIEKCHBIX YMCIaX M UX TEOMETPUIECKON MHTepIIpeTalny Ipornrcadsl B DyHoa-
MEHTaJIbHOM SIIpe CONEPXKaHMUsI 00111eTo 00pa30BaHMsI KaK OTHU U3 OCHOBHbIX 21eMEHM08 HAYYHO20 3HAHUSL.

Paznen «HucioBble cuCTEMbI» PACCUUTAH HAa O3HAKOMJIEHUE 00YYaloIIMXCsl C UCTOpUEl pa3BUTHUSI TEOPUU YKC-
J1a, ¢ anredpanyecKMMHU 1 TOMTOJOTUYECKUMU CTPYKTYpaMU B CUCTeMaX pallMOHAbHBIX, I CTBUTEILHBIX M KOMIT-
JIGKCHBIX YMCeJl, Ha TIPUJIOKEHUS K pElIeHUIO0 YpaBHEHU I, HEPaBEHCTB, CUCTEM Y TTPUKJIATHBIX 3a7a4, CBOISIIIIX-
¢Sl K pelIeHUIO alredpanyecKrux ypaBHeHUH.

Paznen «DaemenrapHbie pyHKIMU» pacCUMTaH Ha ONMpeaeeHUe U U3yYyeHUe YMCIOBbIX (PYHKIIUI, COCTaBIISIO-
IIMX OCHOBY IJISI MOACIMPOBAHMS MHOTMX IIPOLIECCOB, IPOUCXOISIINX B IIPUPOIE U B OOIIECTBEHHBIX OTHOIIIE-
HUsIX. JlaHHBIN pa3mes mpearoaraeT U3ydeHue CTEIIeHHBIX, ITOKa3aTeIbHBIX, JTOTapu(PMUISCKIX, TPUTOHOMET-
PUYECKUX, OOpPaTHBIX TPUTOHOMETPUIECKUX (DYHKIINIA, a TAKKE ITpaByIIa IIpeoOpa30BaHusI BEIpaKeHHI ¢ paauKa-
JIaMHM, CO CTEIIeHSIMH, C JJorapudmMamMu, ¢ TPUTOHOMETPUISCKUMU QYHKIIUSIMUA 1 OOPaTHBIMU K HUM (DYHKIIMSIMM.

Paznen «Havyana MaTeMaTHYeCKOro aHAIM3a» PACCUMTAaH Ha O3HAKOMJICHHE O0YJarOIIUXCs ¢ OOIMMU TTpuéMa-
MM 1 METOJaMM aHaln3a (GyHKIINH, BRISIBIICHUE XapaKTepHBIX 0COOEHHOCTEH B TTOBeIeHNN TpaprKOB (QYHKIIWIA,
YTO CBSI3aHO C TEOpHEH TIpeIesIoB 1 dJieMeHTaMK AU((PepeHIINATEHOTO M MHTETPATbHOTO NCYMCIICHUS.

Paznen «BepoATHOCTD M CTATHCTHKA» CONEPKUT MaTepral, HeOOXOIUMBIH TS (pOPMUPOBAHUS y OOYUIAIOIITINXCS
MTOCJIeA0BATEILHOTO OTHOIIEHHUS K a0COMIOTHOMY OOJIBIIMHCTBY MPOIIECCOB, TMIPOUCXOISIINX B TIPUPOJE, OOIIIe-
CTBe, SKOHOMUKE 1 APYTUX cepax aesaTeIbHOCTU yenoBeka. ComepkaHue JaHHOTO pasiesia MpeaHa3HaueHO IS
BbIPAOOTKM HAaBBIKOB M YMEHMI BOCIIpUHUMATh UH(pOpPMALINIO, TIPEACTaBICHHYIO B pa3IMYHbIX hopMax (rmoce-
JIOBATEJIBHOCTH JAHHBIX, TA0IMIBI, TpaUKU U T.1.), TIOHMMaTh BEPOSITHOCTHBIN XapaKTep MHOTUX pealbHbIX 3a-
BMCUMOCTEi1, IPOM3BOAUTD IIPOCTEHIINE BEPOITHOCTHBIC PACUETHI.

Lenpb nzyyenns pasaena «leomerpust (crepeoMeTpusi)> — pa3BUTh Y 00YYAIOLIMXCsl TPOCTPAHCTBEHHOE BOOOpa-
JKEHHE 1 JIOTUYeCKOe MBIIIUICHUE TTYTEM CUCTEMaTUIeCKOTO N3YIeHUS CBOMCTB reOMEeTPUISCKUX (DUTYpP Ha TUIOC-
KOCTH U B TIPOCTPAHCTBE Y IPUMEHEHUSI 3TUX CBOMCTB NP pEllIEeHUU 3a1ay.

Paznen «AkcuoMaTHyecKre OCHOBbI MATEMATHKH» PACCUMTaH Ha O3HAKOMJICHHE OOyJalOIIUXCsl ¢ aKCHOMaTH-
YeCKHUM TIOIXOI0M K ITOCTPOSCHUIO MaTeMaTUIeCKIX TEOPHIA, TIO3BOJISIET TIPUIATh MAaTeMaTHIeCKYIO CTPOTOCTh Ta-
KWM TIOHSITUSIM, KaK TeopeMa W BEIBOTMMOCTh. CyIleCTBEeHHAs POJIb TIPH 3TOM OTBOIUTCS WMILTIOCTPAIINN aKCHO-
MaTHUYeCKOTO MOAX0Aa Ha 3HAKOMBbIX 00yJalolnMcs 00beKTax.

Paznen «Ilpenen u HenmpepbIBHOCTb» PACCUMTAH HAa O3HAKOMJIEHHE O0yUYarOIIMXCs C UACOI0TUEN MTPUOIVKEHUS
1 HETIPEPLIBHOCTU HAa YPOBHE, KOTOPBIM B 3HAUUTEJILHOM CTETIEHN COOTBETCTBYET YPOBHIO M3YUEHMST TEOPUU TIpe-
JICJIOB U HEIIPEPLIBHOCTH B BBICILIECH IIIKOJIC.

Oco6eHHOCcTU 00y4eHuns no YMK «<MaTtemaTuka: anre6pa n Hayana
MaTeMaTun4ecKkoro aHanusa, reomertpusa» gna 11 knacca
o0Lweobpa3oBaTesibHbIX OpraHM3auui noa pepakuuen
akapemuka PAH B.B. Koznosa n akagemuka PAO A.A. HukntuHa

B cuity HOBU3HBI TPEXYPOBHEBOI CUCTEMBI 00yUeHUsT (TUHUM yueOHUKOB mist 5—9 u 10—11 knaccoB nog pe-
nakuueit akagemuka PAH B.B. Kosnosa u akagemuka PAO A.A. HukutuHa) pekoMeHayetcs ¢ 5 1o 11 kiaacc usy-
yaTh eAMHBIN MpeaMeT «MaTtemaTrKka» (MHTerpUpPOBaHHbIIT), B KOTOPOM € S5 1Mo 9 Kijacc napajuiesibHO U3yJyaroTcs
paszaennl «Anreopa» u «IeoMerpus (rtaHuMeTpusi)», a ¢ 10 mo 11 kinacc uzyvarorcst paszaesbl «Anredpa U Havyana
MaTeMaTUIeCKOTO aHan3a» 1 «[eoMeTpust (CTepeoMeTpus )».

Pasnen «Anredpa m HaYaja MaTeMATHYECKOTO aHAJIM3a» PACCUNTAH Ha BBeJCHUE M M3YUYEHUE YNCIOBBIX (DYHK-
Wi, Ha 03HAKOMJICHHNE O0YJAIOIINXCS ¢ OOIIMMHI MPUEMAMU M METOJAMM aHaIM3a YMCIIOBBIX (DYHKIIWIA, BBISB-
JIEHUE XapaKTepHbIX OCOOEHHOCTE B MoBeAeHUU IpaduKoOB QYHKUMIA. DTOT pa3nen cieayeT cuuTaTb OCHOBOM
MaTeMaTHU4eCKOro o0pa3oBaHMs Ha CTYIIEHU CPEAHEr0 OOIIero oopa3oBaHMs.

5



Paznen «I'eomeTpusi» paccunTaH Ha M3ydeHME MPOCTPAHCTBEHHBIX (GUTYP, pa3BUTHUE MPOCTPAHCTBEHHOIO MbIIII-
JIEHUS], HA MPMMEHEHMWE MOJYYEHHBIX 3HAHUI K PELIEHUIO 3aJa4 MPAKTUYECKON HAaMpaBJIEHHOCTU, HA BbIUMCIIE-
HUE IJIMH, TIo1aneil 1 o0bEMOB.

Cucrtema BOpocoB U 3aiaHuil B Kypce MateMaTuku 10—11 Kj1accoB MO3BOJISIET yYUTHIBATh BO3PACTHBIE U TICH-
XOJIOTMYECKUE OCOOEHHOCTM OOYyYalollMXCs, a TakKe WX WHAUBMUIAYaJlbHbIE MHTEPEChl. 3aJayu CIOCOOCTBYIOT
Pa3BUTUIO KPUTUUYECKOTO MBILIJICHUSI, OBJAAACHUIO MPUEMaMU aHaau3a, CMHTe3a, OTOopa M CUCTEeMaTU3aluu
MaTepuaiia, GOpMUPYIOT YMEHUE YUUTHCS M OPTaHU30BBIBATh CBOIO JesITeIbHOCTh. CHUCTEMa TeCTOBBIX 3alaHUI
MO3BOJISIET BBISIBUTh CTENEHb YCBOEHUSI U3y4YeHHOTro Martepuaia. ConepxkaHue yueOHUKOB «MaremaTuka: aireopa
Y Hayajla MaTeMaTUYEeCKOro aHajiu3a, FeOMETPUsT» CIIOCOOCTBYET Pa3BUTHUIO MOTUBALIMU K YUEHUIO, UHTEJUIEKTY-
AJIHOM Y TBOPYECKOW ESATEIIbHOCTH.

COBPEMEHHbIE TUTbl YPOKOB

Cucrtema 3aHSATUI 1O JTIOOOMY MpeaAMeTy OObIYHO CBSI3aHA C KPYITHON CMBICJIOBOI €AMHULICH — TeMOI, B paM-
Kax KOTOpO# YYUTEIb UCIIOIb3YET pa3iuuyHbie TUMLI ypoKoB. [IpennoxeHHas KiaccubuKaluusl ypoKoB B COOTBET-
ctBur ¢ @T'OC COO mo3BoJIIEeT YETKO ONPENEIITh 1Ieib, 3a0a9i U CTPYKTYPY KaxKIOTO YpoKa, He TPETSITCTBYET
KCIOJb30BAHMIO YUUTEIEM Pa3IUYHBIX NIEAArOrMYeCKUX TEXHOJOIUIA U BbIOOPY (DOpMBI MpOBEAeHUS YpoKa (J1eK-
us, 6eceaa, ceMUHap U ap.).

[amee OymeM MCTTOTb30BaTh CIEAYIOIINE TUITHI YPOKOB:

— YPOK OCBOCHMST HOBBIX 3HAHWI M BUAOB YUCOHBIX NCHCTBUIA;

— YPOK NpUMEHEHMs 3HAHUI 1 BUIOB YYCOHBIX ACUCTBUIA;

— YPpOK 00O0OIIIEeHMST, CUCTEMATU3AIIMN U 3aKPETICHNST 3HAHUI 1 YMEHUH BBITIOTHSTH YUeOHbIe NeHCTBUS;

— YPOK Pa3BUBAIOLIETO KOHTPOJIS;

— KOMOMHMPOBAHHBIN YPOK.

CtpyKTypa ypOKOB

1. YpoK ocBOeHNSI HOBBIX 3HAHMIA M BUIOB YYEOHBIX JIeiCTBHIA

JlaHHBIN TUIT YpPOKa UCTIOJIb3YeTCS:

— IIpU OCBOEHUU HOBBIX 3HAHUU U (DOPMUPOBAHMUU HOBBIX BUIOB yUeOHbIX IEHCTBUIA;

— IIpY OCBOEHUM HOBBIX 3HAHUU HA OCHOBE YK€ C(hOPMUPOBAHHBIX BUAOB YUEOHBIX NE€MUCTBUIA;

— 1ipu GOPMUPOBAHUN HOBBIX BUIOB YUEOHBIX 1€MCTBMII HA OCHOBE MMEIOLIUXCS 3HAHUMA.

Lleavro JTaHHOTO THUIIA YpOKa SIBIsSIETCsS (DOPMHUPOBAHME Y O0YJAIOIINXCSI HOBBIX 3HAHUI W BUAOB YUeOHBIX JIeii-
CTBUIA B paMKaxX HEKOTOPOIi yueOHOI CUTyalluU.

JeamenvrHocms yuumens: CO3AaHUE YCIOBUI 711 OCBOSHMST OOYJaIOIMMMUCS HOBBIX 3HAHUI U (DOPMUPOBAHUS
YMEHU BBITOJHSATD YUeOHbIe IeHCTBUS; DOpMUPOBaHUE Y O0YJaIOIIUXCS CIOCOOHOCTEN K pedIeKCUH.

JleamenvHocms oOyuaroujeeocs: BOCIPUITUE, OCMbICIEHUE, 3alIOMUHAHUE HOBBIX 3HAHUI U OCBOCHME HOBBIX
BUJIOB YYEOHBIX AeHCTBUIT; (hopMUpPOBaHUE CITOCOOHOCTEN K pediekcuu.

2. YpoK npuMeHeHHs 3HAHWI W BUIOB YYeOHbIX JeiiCcTBHIA

Ileavro mTaHHOTO THUTIA YPOKa SIBJISIETCS (DOPMHUPOBAHUE Yy OOYJAIOIINXCST CTTIOCOOHOCTE MPUMEHSITh 3HAHUS 1/
WX yYeOHBbIe NeMCTBUS IS pEIIeHUS MPaKTUUYeCKUX 3a1a4.

LlesmenvrHocms yuumensi: CO30aHKE YCIOBUM IJIsI IPAKTUYECKOTO IPUMEHEHMS 00yJalOIIMMUCSI 3HAHUI U BUIIOB
y4eOHBIX ICCTBUIA; (DOPMUPOBAHKE Y O0YUAIOIIMXCS CIIOCOOHOCTEH K peyIeKCUM, KOPPEKIIMK 3HAHUM U yMEHUIA
BBITIOJTHATH YI€OHBIC NEHCTBHSL.

JesmenvrHocms 00yuaroweeocs: 3aKperuieHue 3HaHUW M YMEHMI BBIIOJHSTH YYCOHBbIC NEUCTBUSI, (PUKCALIMS
1 TIPEOI0JICHUE 3aTPyTHEHUI TPaKTUUECKOTO IIPUMEHEHMS 3HAHWM Y YMEHUI BHITIOJHSTE yU4eOHbIC ASCTBUSA.

3. Ypok 00001eHns, CHCTEMATH3ALMH U 3aKPeILIeHNs] 3HAHUI U YMEHWii BHINOJHATD yIeOHbIe AeiCTBIS

Ileavto naHHOTO THTIA YPOKA SIBJISIETCS 0000IIeHUE, CUCTEMATHU3AIIUS U 3aKpeTJIeHUe 3HAHU I Y YMEHU BBITION-
HATb y4eOHbIE NeCTBUSI KaXXIbIM O0YJaIOIIMMCS ITO UTOTaM U3y4YeHUsI TeMbl/pa3iesia Wi KPYITHOTO TeMaTuiec-
KOro 0JI0Ka B paMKax y4eOHOTO TpeMeTa.



LesmenvrHocms yuumens: Co3naHue YCIOBUI Ui OpraHM3aly 0000IIeHNsI, CUCTEeMAaTU3alluK 1 3aKpeILICHMS
3HAHWI U YMEHUIA BBIITIOJIHATD Y4eOHbIC NCHCTBYS; BhIIBICHIE MHANBUAYAIbHBIX YUeOHbIX TOCTYKCHUI 1 3aTPYI-
HEHUI 00yJYaIOIINXCS IIPY BHIIIOJIHEHUH YISOHBIX ACICTBUIL Ha OCHOBE C(DOPMUPOBAHHBIX 3HaHUIA; (GOpMHUPOBaA-
HHE Y 00YJaroIInXCsI CTOCOOHOCTEN K pedhIeKCHH, KOPPEKIINY 3HAHUI M YMEHUI BBITIOJHATD y4eOHbIC TeCTBUSI.

JesimenvrHocms 006yuaroueeocss: 0000IIEHNE, CUCTEMAaTU3alus M 3aKpeTuIeHUe 3HAHWI M YMEHUI BBITTOTHSITH
y4eOHbIC IeMCTBUS; CaMOaHAIM3 M CAMOOIIEHKA MHINBUAYAIBHBIX YI€OHBIX TOCTUKCHUIM.

4. YpoK pa3BUBAIONIEr0 KOHTPOJIS

Ileavio aHHOTO TUIIA YPOKa SIBJSETCS OCYLIECTBIEHUE KOHTPOJISL 32 CIIOCOOHOCTSIMU O0YUYalOIIUXCS IIPUMe-
HSITh HOBbIE 3HAHUS M YMEHUEM BBIITOJIHATD YUeOHbIE AEACTBUS IPU IIOMOIIY TUATHOCTUPYIOIINX 3aJaHuUi, a TaK-
e GOpMUPOBaAHUE CIIOCOOHOCTH 00YJAIOIIMXCS K CAMOOLICHKE U CaMOAHAJIU3Y.

Ypok pa3BHUBAIOIIETO KOHTPOJIS IIPEANoJaraeT OpraHn3aiuio y9eOHOro B3aMMOIEICTBYS B IBa 3Talla.

1-it sman
OpraHuszauus MHIUBUAYAJILHOIO HAIIMCAHUSI 00yUYaIOIIUMUCS KOHTPOJILHOU paboThl; MpeaocTaBieHe o0y-
YaloIIMMCSI BO3MOXHOCTU IIPOBEAEHUSI CaMOOLIEHKU CBOMX padOT I10 3apaHee 000CHOBAaHHOMY KPUTEPUIO.

2-1i >man

ComocTaBieHre 00yJaIIMMcs pe3yabTaToB CBOEH paOOTHI C 3TAJIOHOM (TOTOBBIM OOpPAa31IOM BBITTOJTHEHUS
paboThl) ¥ caMoaHaIu3 (B3auMoaHaliu3) AesaTeabHocTh. OnpeaeseHre MecTa 3aTpyIHeH s, BbIsIBJIeHE U (DUK-
cHpoBaHNe TPUYNHEI 3aTPYIHEHUS B yIeOHOI MeITeTLbHOCTH U BEIpAO0TKA aITOPUTMOB KOPPEKIINU STUX 3aTPY/I-
HEHWI.

JlessmenvrHocms yuumens: CO3IaHUE YCJIOBUIA U1 MOTUBAIIMK O0YYarOIIMXCS K OCYIECTBICHIIO KOHTPOJISI YPOB-
H$I YCBOCHMSI 3HAHUI ¥ C(POPMHUPOBAHHOCTY YMEHUI BBITIOJIHSTH YIeOHbBIE IEHCTBUS; KOHTPOJIb YPOBHSI YCBOSCHMS
3HAaHUI 1 cPOPMHUPOBAHHOCTH YMEHMI BHITIOJHSTE YUeOHBIE NEWCTBUS; YTOYHEHNUE aJITOPUTMOB YCTPaHEHMS 3a-
TPYIHEHUI B YIeOHOI NesITeTbHOCTH; aHaJINU3 TTOC/Ie0BaTeIbBHOCTH BBIITOJTHEHUST KOPPEKIIMOHHOI paboThI 00y-
YaIOIIUMMUCS.

Jesimenvhocmy oOyuaroujeeocs: BBHITIONHEHNE TUATHOCTUPYIOIINX 3adaHWIA; cCaMOMpoOBepKa M B3aWMOITPOBEPKa
PE3YBTaTOB BHIIOJHEHUST JUATHOCTUPYIOLIMX 3a0aHUIA; BbISIBIIEHUE ITPUYKH 3aTPYIHEHUI B yUeOHOM AeITeIbHOC-
TH, BBIPAOOTKA U PUMEHEHNE aJITOPUTMOB KOPPEKLIMU 3TUX 3aTPYIHEHUI; pedieKCHs yueOHO AeSITeIbHOCTH.

5. KoMOMHIPOBAHHBII YPOK

Ileavro naHHOTO THMA YPOKA SIBASETCS CO3AaHUE CUTYallMU, TIPU KOTOPOI YUUTENIb UMEET BO3MOXKHOCTb HapsI Ty
C OCBOGHMEM O0YYalOIIMMUCS HOBbIX 3HAHUIA U BUAOB YUEOHBIX NEHUCTBUI MPOBECTU 3aKPEIJICHUE U KOPPEKIIUIO
YCBOCHHBIX paHee 3HAHWUI U BUAOB YUEOHBIX ACHCTBUIA.

Cmpyxkmypa ypoka GOPMUPYETCS B 3aBUCUMOCTHU OT LIEJIU ACSTEbHOCTU YUUTEISI HA OCHOBE CTPYKTYPbI PA3HbIX
TUIIOB YPOKOB.

JleamenvHocmo yuumens: CO30aHUE YCIOBUIA JJIS1 OPTaHU3ALUU TTOBTOPEHUS, 3AKPETJIEHUSI U KOPPEKLIUU YCBO-
€HHbIX 3HAaHWU 1 BUIOB YYEOHBIX JEUCTBUIi; CO3MaHKE YCIOBUM 11 OCBOEHUSI 00yJalolMMUCSI HOBBIX 3HAHU
U BUJOB YYEOHBIX IeUCTBUA; popMUpOBaHUE y 00YUYaIOLIMXCS CITOCOOHOCTEN K KOPPEKLIMOHHOM AesITeIbHOCTU
U pedaekcun.

JeamenvHocms obyuarouecocs: 3aKperuieHue 3HaHU Y1 YMEHU BBITTOJHSATD YUeOHbIe IeHCTBUSI; BOCIIPUSTUE,
OCMBICJIEHUE, 3alIOMUHAHME HOBBIX 3HAHUI U OCBO€HNE HOBBIX BUIOB YU€OHBIX AeHCTBUI; (PKCUPOBAHUE U TIpe-
OZI0JIEHUE 3aTPYIHEHWNI TPUMEHEHUS 3HAHUIW U YMEHUIA BBITIOJIHSATH yY€OHBIE TEUCTBUS.

MJTAHNPYEMbBIE PE3YJ1bTATbl OCBOEHUNA OBYHAIOLLMMNCHA
OCHOBHOW OBLLLEEOGPA30OBATEJIbHOW MPOIrPAMMBI
CPEOHEIO OBLLIEIO OBPA3SOBAHUA

WN3zyuenue matematuku no YMK «Marematuka» ajist 10—11 ki1accoB o0pa3oBaTebHBIX OpraHMU3alnii HarlpaB-
JICHO HAa JOCTHUKCHUEC O6y‘{aIOLLll/IMI/ICH JIMYHOCTHBIX, METAIIPECAMCTHBLIX U NPEAMETHDBIX PE3YJILTAaTOB.

7



1. MnaHupyembie IMYHOCTHbIE pe3ysnbTaTtbl ocBoeHns OOI

Jluunocmubie pesysbmamot 6 cghepe omuouleHuil 00yuaruuxcs K cebe, Kk ceoemy 300p068vH0, K NOZHAHUI ceDsl:

— OpPHMEHTAIINS 00YJaIOIINXCs Ha JOCTYDKEHHUE JTMIYHOTO CYACTDSI, PeaTn3allnio MO3UTUBHBIX SKU3HEHHBIX TTepC-
MMeKTUB, THUIIMATUBHOCTh, KPEaTUBHOCTD, TOTOBHOCTB M CITOCOOHOCTH K JIMYHOCTHOMY CaMOOIIPEIeSICHUIO, CITO-
COOHOCTBH CTaBUTh LIEJIM U CTPOUTD XXKMU3HEHHBIC TIJIaHbI,

— TFOTOBHOCTb U CMIOCOOHOCTb 00ECNEYUTh CEOE U CBOMM OJIM3KHUM JOCTOMHYIO )KM3Hb B MIPOLIECCE CAMOCTOS -
TEJbHOM, TBOPYECKON U OTBETCTBEHHOM NESITEIbHOCTH;

— TOTOBHOCTb U CIMIOCOOHOCTh 00YUYaIOIIMXCS K OTCTaMBAHMIO TUYHOTO TOCTOMHCTBA, COOCTBEHHOIO MHEHMUS,
TOTOBHOCTb U CITIOCOOHOCTD BbIpabaThiBaTh COOCTBEHHYIO MO3ULIMIO TTO OTHOIIEHUIO K OOIIECTBEHHO-TTOJIUTHYEC-
KHUM COOBITHSIM MPOIIIOTO M HACTOSIIETO HA OCHOBE OCO3HAHUS U OCMBICICHUSI UICTOPUM, TYXOBHBIX LIEHHOCTEM
U TOCTUKEHWI HAIlIEW CTPAHBI;

— FOTOBHOCTb U CMIOCOOHOCTh 00YYAIOLIMXCSI K CAMOPA3BUTHIO U CAMOBOCITUTAHUIO B COOTBETCTBUU C 0011IeUe-
JIOBEUYECKMMU LICHHOCTSIMU U MAcaaMy IPaKIaHCKOTO 0011leCTBa, MOTPEOHOCTh B (PU3NYECKOM CaMOCOBEPLIEH-
CTBOBAHWU, 3aHITUSIX CITOPTUBHO-03I0POBUTEIIBHON eI TETHHOCTHIO;

— TIpUHATHE W pealn3alnsl IeHHOCTel 310p0oBOro 1 0e30IacHOTO 00pa3a X13HU, OepeXXHOe, OTBETCTBEHHOE
1 KOMIIETEHTHOE OTHOIIIEHNE K COOCTBEHHOMY (PU3MUECKOMY M TICUXOJIOTUUECKOMY 3I0POBBIO;

— HETIpUSTHE BPeAHBIX TIPUBBIUEK: KYPEHMSI, YIIOTPEOICHUS aTKOTOJIs, HAPKOTUKOB.

Juunocmusie pezyaomamut 6 cghepe omuoutenuii ooyyarouuxcs k Poccuu kak k Pooune (Omeuecmey):

— poccuiicKasi UIeHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHMIO POCCUACKON MAEHTUYHOCTH B MOJMKYJIBTYPHOM
COLIMYME, YyBCTBO MPUYACTHOCTU K UCTOPUKO-KYJIBTYPHOI OOIIHOCTU POCCUICKOro Hapoaa u cyapsoe Poccunu,
MaTPUOTU3M, TOTOBHOCTD K ClIy>KeHH10 OTeuecTBY, €ro 3aluTe;

— yBaXk€HHUE K CBOeMY Hapoy, YyBCTBO OTBETCTBEHHOCTU Iepea PoanHo, ropaocTh 3a cBoli Kpaii, cBoro Po-
JIUHY, MPOIILJIOE W HACTOsIIIee MHOTOHAIIMOHAIbHOTO Hapoaa Poccuu, yBaxkeHue K rocy1apCTBEHHbIM CHUMBOJIaM
(rep0, daar, rMMH);

— (hopMUpOBaHUE YBaXXEHUS K PYCCKOMY SI3bIKY KaK TOCYIapCTBEeHHOMY sI3bIKy Poccuiickoit ®denepamnuu, siB-
JISIONIEMYCST OCHOBO# pOCCHICKON MASHTUIHOCTH 1 TJIaBHBIM (DaKTOPOM HAIIMOHAITLHOTO CAMOOIIPEACICHNS,

— BOCTIMTaHWE YBaXXE€HUs K KYJIbType, SI3bIKaM, TPaAULIMSIM U 00bIYasiM HapOIOB, TTPOXUBAOIINX B Poccuii-
ckoit Denepann.

Jluunocmuoie pe3yromamol 6 cgpepe omHouleHUI 00YHArOUUXCA K 3AKOHY, 20cy0apcmay U K epaicoancKomy oouecmasy:

— TpaXXIaHCTBEHHOCTh, IpakaaHCKas MO3UIMS aKTUBHOTO M OTBETCTBEHHOI'O YJieHa pPOCCUICKOTO OOIIECTBa,
OCO3HAIOIIIET0 CBOM KOHCTUTYILIMOHHBIE TTpaBa 1 00sI3aHHOCTH, YBaXKarOIIEro 3aKOH U MPaBOIMOPSII0K, OCO3HAHHO
MPUHMMAIOINIETO TPaIULMOHHbIC HAllMOHAIbHbIE U 00IllleueoBeYeCKre TYMaHUCTUYeCKEe U JEMOKPAaTUYECKUE
LIEHHOCTH, TOTOBOTO K YYacTUIO B OOLIIECTBEHHOM XKM3HU;

— IpU3HAHME HEOTUYYXKIaeMOCTU OCHOBHBIX MpaB M CBOOO YeJOBEKa, KOTOpbIE MPUHALIEKAT KaXI0My OT
POXIEeHUSI, TOTOBHOCTb K OCYIIIECTBJIEHUIO COOCTBEHHBIX MpPaB U cBOOOA 06e3 HapyllIeHUs MpaB U CBOOOI APYIUX
JIUI, TOTOBHOCTb OTCTaMBaTh COOCTBEHHBIE MTpaBa U CBOOO/bI YEJIOBEKA 1 IPaKJaHWHA COTJIaCHO OOLIENpU3HaH-
HBIM IIPUHIIMIIAM 1 HOpMaM MeXIYHapOIHOTO TpaBa U B cooTBeTcTBUU ¢ KoHctuTymmeir Poccutickoit denepa-
LI, TIPaBOBast ¥ MOJIMTUYECKas TPAMOTHOCTb;

— MHUPOBO33PEHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW M OOIIECTBEHHOM TTPAKTUKH,
OCHOBAHHOE Ha JMaJIore KyJBTYp, a TAKXKe Pa3InIHbIX (DOPM 00IIeCTBEHHOTO CO3HAHMS, OCO3HAHUE CBOETO MeCTa
B MOJIUKYJIETYPHOM MUPE;

— UHTEPUOPHU3ALIMS LIEHHOCTEN AeMOKPATUU U COLIMATbHON COMUAAPHOCTH, TOTOBHOCTD K IOTOBOPHOMY PEry-
JINPOBAHMIO OTHOIIEHUI B TPYIIIE WM COUMAIBHON OpraHu3aluu;

— TFOTOBHOCTb O0YyYaIOIIMXC K KOHCTPYKTUBHOMY YYaCTUIO B MPUHSTUM PEILIEHU, 3aTparuBaolIiX X IMpasa
U MHTEpPeChl, B TOM YHMCJe B Pa3IdyHbIX (hopMax OOILIECTBEHHON caMOOpraHu3aluu, caMoyIpaBieHus, oole-
CTBEHHO 3HAYMMOM AesITeIbHOCTH;

— MPUBEPXKEHHOCTh UACSIM MHTEPHALIMOHAIM3MA, APYKObI, paBEHCTBA, B3AMMOIIOMOIIM HAPO0OB; BOCITUTAHUE
YBaXKUTEJIbHOTO OTHOILIEHUS K HAIMOHATLHOMY JOCTOMHCTBY JIIOJIEH, X UYyBCTBAM, PEJTUTUO3HBIM YOCKACHUSIM;

— FOTOBHOCTb 00YYaIOUIMXCSl TPOTUBOCTOSITh UACOJOTMU IKCTPEMU3MA, HALlMOHAIU3Ma, KCEHODOOUU, KOp-
PYNIINH, TUCKPUMHUHAIIAY TI0 COLTMATBHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHATLHBIM MMPU3HAKAM U APYTUM He-
TaTUBHBIM COIIUAJIBHBIM SIBIICHUSIM.



Jluunocmuole pe3yromamel 6 cghepe OMHOUEHUL 00YUAIOUUXCSL C OKPYICAIOUUMU AH00bMU

— HpPaBCTBEHHOE CO3HAHME U MOBEJACHUE Ha OCHOBE YCBOCHMS 00IIIEUEIOBEYECKMX LIEHHOCTEN, TOJEPAaHTHOTO
CO3HAHUS U TTOBEJICHUSI B MOJUKYJIBTYPHOM MUPE, TOTOBHOCTU M CITOCOOHOCTU BECTU AUAJIOT C APYTUMU JIIOAbMMU,
JIOCTUTaTh B HEM B3aMMOIIOHUMAaHMUSI, HAXOIMUTh OOIIIMeE LIeJIM U COTPYAHMYATD ISl UX JOCTUKEHMUS;

— TIPUHATUE TYMAHUCTUUECKUX LIEHHOCTEH, OCO3HAHHOE, YBaXXUTEIbHOE M J00pOXKeIaTeJIbHOe OTHOIIEHUE
K IPYyroMy YeJ0BeKY, ero MHEHUIO, MUPOBO33PEHUIO;

— CITOCOOHOCTB K collepexXruBaHNO U (pOpMUPOBaHNE TO3UTUBHOTO OTHOILIEHUS K JIIO/ISIM, B TOM YMCJIe K JIU-
11aM ¢ OTPaHMYEHHBIMU BO3MOXHOCTSIMU 30POBbsI U MHBAUIAM; O€pexXHOe, OTBETCTBEHHOE U KOMITIETEHTHOE
OTHOIIEHNE K (PpU3NYEeCKOMY U TICUXOJOTUYECKOMY 3I0POBBIO IPYTUX JIIOIEH, YMEHUE 0Ka3bIBaTh MEPBYIO MO-
MOIIIb;

— (hopMUpOBaHUE BBIPAXKEHHOI B MOBEACHUM HPABCTBEHHON IMO3UIIMU, B TOM YHCJIe CIIOCOOHOCTU K CO3Ha-
TeJIbHOMY BbIOOPY 100pa, HPaBCTBEHHOTO CO3HAHUS U MOBEEHWSI HA OCHOBE YCBOEHMSI O0l1IeUeIOBEYECKUX LIEeH-
HOCTE#l 1 HpaBCTBEHHBIX YYBCTB (U€CTHU, J0JITa, CIIPaBeIUBOCTU, MUJIOCEPIAS U IPYKETI00us);

— pa3BUTUE KOMITETEHIIMI COTPYAHUYECTBA CO CBEPCTHUKAMU, NETbMU MJIAIIEero BO3pacTa, B3pOCIbIMU B 00-
pa3oBartesibHOM, 00IIECTBEHHO IOJIE3HOM, y4eOHO-UCCIeI0BATENLCKOM, TPOEKTHON U IPYTUX BUIAX AESITETbHOCTH.

Jluunocmuole pesynrsmamol 8 cghepe OMHOULEHULL 00YHAIOWUXCS K OKPYICAIOULeMY MUY, JICUBOL npupode, Xyoocec-
MBeHHOIL Kyabmype:

— MUPOBO33pEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTMSI HAyKM, 3HAUMMOCTU HAyKHu, FOTOB-
HOCTb K HAyYHO-TEXHUUYECKOMY TBOPYECTBY, BJIaIeCHUE JOCTOBEPHOU MH(bOpMalIMeil 0 nepeaoBbIX JOCTUKEHUSIX
U1 OTKPBITUSIX MUPOBOM U OTEUECTBEHHOI HayKM, 3aMHTEPECOBAHHOCTb B HAyUYHbIX 3HAHUSIX 00 YCTPONCTBE MUpa
M O0IIeCTBa;

— FOTOBHOCTb M CITOCOOHOCTb K 00pa30BaHUIO, B TOM YKCJIe CaMOOOPa30BaHUIO, HAa MPOTSKEHUM BCE XKU3HU;
CO3HaTeJIbHOE OTHOIIIEHHWE K HEeTpepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEIIHON MpoheCcCUOoHaTbHOU U 00-
LLIECTBEHHOM NESITeIIbHOCTU;

— DKoJIoThYecKasl KyJabTypa, 0epexkHOe OTHOLLIEHUSI K POIHO 3eMJie, TPUPOAHbIM O6orarctBaM Poccru 1 Mupa;
MOHVMMAaHME BIAMSHUS COLUATbHO-9KOHOMUYECKUX MPOLIECCOB Ha COCTOSIHUE MPUPOIHOMN 1 COLIMAIbHON cpebl,
OTBETCTBEHHOCTb 32 COCTOSTHUE TIPUPOIHBIX PECYPCOB; YMEHUSI U HABBIKM Pa3yMHOTO TTPUPOIOII0Ib30BaHUSI, HE-
TepHIUMOe OTHOIIEHUE K JEUCTBUSAM, TIPUHOCSIIMM Bpe SKOJOTMU; MPUOOPETEHUE OMbITa 3KOJOr0-HapaBeH-
HOI1 1eTeIbHOCTH;

— 9CTETMYECKOE OTHOLIEHUE K MUPY, TOTOBHOCTb K 9CTETUYECKOMY OOYCTPOIMCTBY COOCTBEHHOIO ObITA.

Jluunocmuvle pe3yrvmamol 6 cpepe OMHOWEHUTI 00YHAIOUUXCS K ceMbe U pOOUmensim, 8 mom vucie nodeomosxka
K CeMelHO JCU3HU:

— OTBETCTBEHHOE OTHOIIEHUE K CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHSTUS LIGHHOCTEH ceMelHO
JKM3HU;

— MOJIOXKUTEIbHBIN 00pa3 ceMbU, POAUTENLCTBA (OTILIOBCTBA U MAaTePUHCTBA), UHTEPUOPU3ALIMS TPAAULIAOH -
HBIX CEMEMHBIX LIECHHOCTEH.

Jluunocmuoie pezyaomamol 6 cghepe omuoutenuss obyuarouuxcs k mpyady, 6 cgepe couuanbHO-3KOHOMUHECKUX OMHO-
weHull:

— yBaXXeHME KO BceM (hopMaM COOCTBEHHOCTU, TOTOBHOCTb K 3allIMTE CBOE COOCTBEHHOCTH:

— OCO3HaHHBIN BBIOOP Oyayllielt mpodeccun Kak MmyTh U CIOCO0 peair3alii COOCTBEHHbIX XKM3HEHHBIX T1J1a-
HOB;

— TOTOBHOCTb OOy4YarolIMXcsl K TPpyAOBOK MpodecCUOHANTbHON NeSITeIbHOCTH KaK K BO3MOXHOCTU Y4YacCTHsI
B pellIeHUH JUYHBIX, OOLIECTBEHHbBIX, TOCYAaPCTBEHHBIX, OOLIeHAIMOHAbHBIX MTPOOJIEM;

— TMOTPEOHOCTb TPYAWUTHCS, YBAXEHUE K TPYILY U JIIOASIM Tpyaa, TPYAOBBIM JTOCTUXKEHUSIM, 1OOPOCOBECTHOE,
OTBETCTBEHHOE 1 TBOPUYECKOE OTHOIIIEHUE K pa3HbIM BUAAM TPYIOBOI A€STEIbHOCTH;

— FOTOBHOCTb K CaM0OOOCTY>KMBAHUIO, BKJIIOYasl 0OyYyeHUe U BbIITOJHEHWE JOMAIIHUX 00sI3aHHOCTE .

Jluunocmuble pe3yavmamol 6 cgepe puzuueckKoeo, NCUX0A02UHECK020, COUUANbHO20 U AKAOEMUUECK020 01a20N0AYHUS
obyuarouuxcs:

— ¢uznUecKoe, SMOLMOHATBHO-TICUXOJIOTMYECKOE, COLIMaIbHOE OJ1arornojyyre ooyJarmxcs B XKU3HU 00pa-
30BaTEIbHOM OpraHu3aluuy, OLYyIIeHUE AeThbMU 0€30MaCHOCTU U IICUXO0JOTMYecKoro KoMmdopra, MH(GOpMalMOH-
HOIt 6€30T1aCHOCTH.



2. NnaHupyeMmbie MeTanpeaMeTHble pe3ynbTatbl ocBoeHusa OO0

Memanpeomemnuoie pe3yabmanvt 0C60eHUSL 0CHOBHOU 00pA308aMeAbHOL NPOPAMMbL NPEOCMABACHbL MPeMsL 2PYN-
namu ynueepcavholx yueonwix deiicmeuit (YYII).

Pecyaamuenvie ynusepcaivhuie yueoHole delicmeust

Bunycknux naywumca:

— CaMOCTOSATEJIBHO OTPENeNsATh LIeIN, 3a1aBaTh MapaMeTphl U KPUTEPUH, TTI0 KOTOPHIM MOXKHO OIpee-
JINTh, YTO LIeJTb JOCTUTHYTA;

— OLIEHMBATh BO3MOXHbIC MOCIEACTBUS JOCTUKEHUS MOCTABJICHHOM 1IEU B 1€SITEIbHOCTU, COOCTBEHHOM
JKU3HU U KU3HU OKPYXKAIOLIUX JIOACH, OCHOBBIBASICh HA COOOPaKeHUSIX 9TUKUA U MOPAJIU;

— CTaBUTb U (POPMYJIMPOBATH COOCTBEHHBIE 3a1a41 B 00pa30BaTEAbHON AESITEIbHOCTU U XKU3HEHHBIX CU-
Tyalusx;

— OLIEHUBATh PECYPCHI, B TOM YMCJI€ BPEMSI U APYTUE HeEMATEpUaIbHbIE PECYPChl, HEOOXOIUMBIE IS 10-
CTUKEHUS TTOCTABJICHHOM 11eJIH;

— BbIOMpPATh MyTh AOCTUKEHUS 1LIEU, MJIAHUPOBATh PelIeHUE MOCTAaBJICHHBIX 3a1a4, ONTUMU3UPYS MaTe-
puajbHbIe U HeMaTepUuaabHble 3aTPaThl;

— OpraHu30BbIBaTh 3(P(PEeKTUBHBI MOMCK PEeCypcOB, HEOOXOMUMBIX I MOCTUXKEHUS IMOCTaBIEHHOM
LEJIU;

— COTIOCTABJISITh MOJYYEHHBI pe3yabTaT NesTeJIbHOCTHU C IMOCTAaBJICHHOM 3apaHee 1e/bio.

Ilo3nasameavnole ynugepcaibHoie yueoHbvle delicmaus

Buinycknuk nayuumcs:

— MCKaTh U HaXOIUTh 0000IIEHHBIE CTTOCOOBI pellleHus 3a7ayu, B TOM YMCJie OCYIIECTBISTh Pa3BEPHYTHIN
MH(OPMaLIMOHHBIN MTOKCK U CTABUTh Ha €ro0 OCHOBE HOBbIE (yueOHbIe 1 TTO3HABATEIbHbIC) 3a7aul;

— KPUTUYECKU OLIEHUBATh U UHTEPIPETUPOBATh MHMOPMALIMIO C pa3HbIX MO3ULIMI, paco3HaBaTh U UK~
CUPOBATh NMPOTUBOPEYMS B UH(POPMALIMOHHBIX UCTOYHUKAX;

— HCIIOJb30BaTh pa3jUYHbIE MOJAEIbHO-CXeMaTUYECKHUE CPEeACTBa IJs TMpPeACTaBAeHUs CYILIECTBEHHBIX
CBSI3€i M OTHOLIEHUI, a TAKXKE MPOTUBOPEUYNIA, BBISIBJIEHHBIX B UH(POPMAILIMOHHBIX UCTOYHUMKAX;

— HaXOJIUTb U MPUBOJAUTH KPUTUUECKUE apPTYMEHTbHl B OTHOILLEHUU AeUCTBUI U CYXKIEHUN IPYroro; Cro-
KOWHO U pa3yMHO OTHOCUTHCS K KPUTUUECKMUM 3aMeUYaHUSIM B OTHOILIEHUU COOCTBEHHOIO CYXIEHUS, pac-
CMaTpUBaATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUSI;

— BBIXOIUTh 32 paMKHM Y4eOHOTO MpeaMeTa U OCYLIECTBISATD LieJeHanpaBAeHHbI MOMCK BO3MOXHOCTEM
JUTSL IIMPOKOTO MepeHoca CPeACTB U CITOCOOOB NeiCTBUS;

— BbICTpaMBaTh UHAWBUIYAJIbHYIO 00pa30BaTelbHYIO TPAEKTOPUIO, YUUTHIBASI OTPAHUYEHUS CO CTOPOHBI
JIPYTUX YY4aCTHUKOB M PECypPCHbIE OTpaHUUYEHUS;

— MEHSITh U yAepXHUBaTh pa3Hble MO3UILIMU B TTO3HABATEIbHOM 1ESITeJIbHOCTH.

Kommynuxamuenvie ynueepcaavhole yuednoie deiicmeus

Bunycknux naywumca:

— OCYILECTBJISITh J€JI0OBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIAbIMU (KaK BHYTPU 00-
pa3zoBaTebHOM OpraHM3aluK, TaK U 3a €€ IpeaesaMu), moadupaTb NapTHEPOB AJIS 1€J0BON KOMMYHUKALIUU
HUCXOIST U3 COOOpakeHU M pe3yIbTaTUBHOCTHU B3aMUMOAEUCTBUS, a HE TMYHBIX CUMITATUI;

— TP OCYILECTBJAECHUH IPYIMOBOI pabOThl OBITh KaK PYKOBOAMUTEIEM, TaK U YJIEHOM KOMaHAbl B pa3HbIX
poJisx (reHepatop uaeil, KpUTUK, UCITOTHUTENb, BRICTYHAOIINMA, 9KCTIEPT U T.1.);

— KOOPJAMHUPOBATh U BBIMOJHATL paboTy B YCIOBUSIX pealbHOTI0, BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO
B3aMMOICWCTBUS;

— Pa3BEPHYTO, JIOTUYHO M TOYHO M3JaraTh CBOIO TOUKY 3PEHMSI C UCIIOJb30BAHUEM aI€KBATHBIX (YCTHBIX
1 TMCbMEHHBIX) SI3bIKOBBIX CPEACTB;

— pacrno3HaBaTh KOH(MJUKTOIEHHbIE CUTYallMu U MpenoTBpalllaTh KOHGJIUKTHI 10 UX aKTMBHOM (das3bl,
BbICTpaMBaTh JEJOBYI0O U 00pa3zoBaTe/bHYI0 KOMMYHHUKAIIMIO, U30erasi TMYHOCTHBIX OLIEHOYHBIX CYXK/e-
HUMN.
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3. MnaHupyemsbie npegmMeTHblIe pe3ysibTaTbhl ocBoeHua OO0

Ha ypoBHe cpentero o6iero oopasoBanusi B cootBeTcTBur ¢ @®I'OC COO, MOMMMO TpaIuLMOHHBIX IBYX
IPYIIII pe3yabTaTOB «BBIMYCKHUK HAYYUTCSI» U «BbINYCKHUK NOAYYUM B03MONCHOCHb HAYHUMbC» , UTO paHee nesa-
Jiock B cTtpykType [TOOIT HauaibHOTO ¥ OCHOBHOTO OOIIIEr0 00pa30BaHuUsl, MOSIBISIIOTCS €LIE JIBE ITPYIIIbl pe3yJib-
TaTOB: PE3YJIBTaThl 0230BOT0 U YIIYOJIEHHOTO YPOBHEN.

Jloruka npencraBieHus1 pe3yabTaTOB ABYX BUIOB:

«BBIMyCKHUK Hay4yuTCsl — 0a30BbIil ypOBEHb»,

«BoinyckHuk noayuum 603mMolicHOCMb HAYUUMbCA — 0A306blil YPOBeHb» — OIPEaessieTCs CAenyloleil METoI0a0-
TUCH.

Kak 1 B ocHOBHOM 00111eM 00pa30BaHUU, TPyMIia Pe3yabTaTOB «BbIMTYCKHUK HAaydyUTCsI» TPEACTaBIsIeT cO0O0M
pe3yJbTaThl, TOCTUXEHNE KOTOPbIX 00ECIIeUMBaEeTCsl YUMUTeJIeM B OTHOLIEHUHU BCeX OOydyaroluxcsi, BhIOpaBIINX
JIAHHBI YPOBEHb OOYUYEHMUSI.

Ipynna pe3ynbraToB «BbIMYCKHMK MOJYYUT BO3MOXKXHOCTh HAYYUThCS» O0ECIEUMBACTCS yYUTEIEM B OTHOLLIE-
HUU YacTU HauboJjiee MOTUBUPOBAHHBIX M CIIOCOOHBIX O0YYAIOIIMXCS, BEIOPABIIMX TaHHBIN ypOBEHb O0OyYEHUsI.
[Tpu xoHTpoOsIe KauecTBa 0Opa30BaHU IPyIIIia 3aJaHuii, OPUEHTUPOBAHHBIX HAa OILIEHKY ITOCTHKEHUS TJIaHUpYye-
MbIX pe3yJIbTaTOB U3 0JioKa «BbIMYCKHUK MOJYYUT BO3MOXKHOCTb HAyUYUThCsI», MOXKET BKJIIOUAThCS B MaTEpUaJIbl
0710Ka «BBIMyCKHUK HAydUTCsl». DTO MO3BOJUT MPEIOCTABUTH BO3MOXHOCTH 00YYalOIIUMCS MPOJEMOHCTPUPO-
BaTh OBJIAJCHUE KAYECTBEHHO UHBIM YPOBHEM JOCTUMKEHUIA U BBISIBJISITh IMHAMUKY POCTa YUCJIEHHOCTU Haubosiee
MOJATOTOBJAECHHBIX O0YYaIOIIMXCS.

[MTpuHUIMNMATBHBIM OTIUYMEM PE3YJBTaTOB 6A30BOT0 YPOBHS OT PE3YJILTATOB YIYOJAEHHOTO YPOBHS SIBJISIETCS
UX 1IeJIeBast HaIllpaBJIeHHOCTbD.

PesynbraTel 6a30BOro YpoBHS OpHMEHTHPOBAHBI Ha 00IIYI0 GPYHKIIMOHATBLHYIO TPAMOTHOCTD, TTOTYIeHIE KOMIIE-
TEHTHOCTEM U151 MOBCEAHEBHOM XKM3HU U OOILIETO Pa3BUTHSI.

DTa rpy1nia pe3yJbTaToB MPearnoiaraer:

— MOHMMAaHUe MpeaMeTa, KJII0UEBbIX BOITPOCOB 1 OCHOBHBIX COCTABJISIIOIIMX 3JIEMEHTOB U3y4aeMOM MpeaMeT-
HOIi1 006J1acTH, YTO 0OECIIeurBaeTCs He 3a CUET 3ayuyrBaHusl ONpeaeIeHUI U TTpaBui, a MOCPEICTBOM MOJEIMPOBa-
HUS U IOCTAaHOBKHU MPOOJIEMHBIX BOIIPOCOB KYJIBTYPhI, XapaKTePHBIX VISl JaHHOM MpeaIMeTHO# 00J1acTH;

— YMEHME pelaThb OCHOBHbIE MpaKTUUECKUe 3a1aul, XapaKTepHble ISl UCIIOJb30BaHUS METOAOB U UHCTPY-
MEHTapusl JaHHOI MpeaIMeTHOUI 00J1acTu;

— OCO3HaHUE PaMOK M3y4yaeMoil MpeaMeTHON 00JacTH, OrpaHUYEHHOCTH METOMOB U MHCTPYMEHTOB, TUITMY-
HBIX CBSI3€ii C HEKOTOPBIMU IPYTHMU O0IaCTSIMU 3HAHUS.

IIpeameTHbIe pe3yasTaThl HA 0A30BOM YPOBHE MPOSBIAIOTCA B 3HAHUSIX, YMEHUSIX U COOPMUPOBAHHOCTU y4yeO-
HBIX ACHCTBUI, XapaKTePU3YIOIIMX YPOBEHD OBJIaIcHUS 00YJYaIOIIMMUCS COep>KaHuEM y4eOHOro TIpeaMeTa:

— BJaAeTh 6a30BbIM MOHSITUMUHBIM aIIapaToMm;

— XapaKTepM30BaTh CUCTEMBbI 1IEJbIX, pallMOHAJIbHBIX, 1eHACTBUTEIbHbBIX, MPPALIMOHAIbHBIX, KOMILIEKCHBIX
qyucel;

— JaBaThb onpeneaeHus, GopMyaupoBaTh CBOMCTBA KOPHEH #-CTeNEeHU, CTeNeHel, JorapupMoB, TPUTOHOMET-
puyeckux yHKIIUI;

— MPOU3BOIUTH TOXIECTBEHHbBIE MTPEe0OPa30BaHMS, BBIYUCIISITh 3HAUSHUS BEIPAXKEHUIA;

— peliaTh ypaBHEHHUSI U HepaBEHCTBa C pajuKallaMu, CTeNeHsIMU, JjorapudmMaMu U TPUTOHOMETPUUECKHUMU
(GYHKIIMSIMHU B HECITOXKHBIX CIIydasx (C TIpUMeHEeHUEeM OTHOM-IBYX (hOPMYJT W/MIN 3aMEHBI TIepeMEHHOI), B TOM
YucJie MpYU pelIeHUH MPaKTUYECKUX 3a1a4 U3 OKPYKAIOIIEro MUpa 1 U3 0071aCTU CMEXKHBIX AUCLIUILINH;

— MPUBOIUTH NMIPUMEPHI peasIbHBIX SIBICHUI U TTPOLIECCOB, B TOM YMCIE MEPUOINYECKUX, KOTOPbIE OMUChIBa-
I0TCSI C OMOIIBIO (PYHKIIUIA;

— OINpeaesATh 3HaUYeHUs (PyHKIIMU 10 3HAYEHUIO apryMeHTa; h300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH rpa-
duKr GYHKUUN U 3aBUCUMOCTEH, 3aJaHHBIX B pa3JIMuHOM (popMe (onucaHue, Tadauua u (popMysia); ONMChIBaTh
CBOICTBaA (PYHKIIMA, UCTIOIB3YS rpaduK;

— COOTHOCHTb 3aBUCMMOCTH U3 OKPYKaIOLIEH XU3HU U U3 CMEXKHBIX TMCLUMILIMH C 3JIeMEHTapHbIMU (PYHKIIM-
SIMU;

— HaAXOAMTh Mpeesbl MOCIeI0BaTeIbHOCTE!N B MPOCTEMIIINX CyYasix;
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— IPUBOIUTH MPUMEPHI TTPOLIECCOB U SIBJICHUIN, UMEIOIINX CAYyYalHbIN WU BEPOSITHOCTHBIN XapaKTep; HaXxo-
JIUTh B MPOCTEHIIMX CUTYALMSIX BEPOSITHOCTh HACTYILJICHUS CIYYaiiHOTO COOBITHS;

— OCYLIECTBJISATh NepeBoa MHDOPMALMU Ha SI3bIK MaTeMaTUYECKUX CUMBOJIOB, TIPEACTABISATD COAEPXKAIIIMECS
B 3aJja4axX KOJIMYECTBEHHbIE JaHHbIE B pa3InyHOM BUIe ((DOPMYJIbl, TpaduKU, TAOJIULIBI, TMATPAMMBI); BBITIOJIHSTh
0o0paTHbIe AEUCTBUIA 11 M3BAeUYeHUST MHDOpMaLUU U3 (popmy, Tabauil, rpaduKoB, IMarpaMm;

— MCIIOJIb3YS YCJIOBUSI 3a1a4M, COCTABIISITh YMCIOBbIC BbIPAXKEHUS, YPABHEHUS, HEPAaBEHCTBA U HAXOIUTh 3HA-
YeHUS NCKOMBIX BEJIMINH;

— OOBSICHATH Ha IIpUMeEpaxX CYyTh METOIOB MaTEeMAaTUIECKOTO aHaIM3a [IJI MCCIIeA0BaHU (DYHKIINIA 1 BEIYKCIIE-
HUM TIoanei ¢puryp, orpaHuuYeHHbIX TpaduKaMu (PYHKIIWI;

— M37araTh 1 o(pOpPMIISIT pellieHre JTOTUUECKH MOCIeI0BaTeIbHO, C HEOOXOANMBIMU TTOSCHEHUSIMU;

— HCITOJIB30BaTh SI3BIK CTEPEOMETPHUH JISI OIMCAHNS OOBEKTOB OKPYKAIOIIIETO MUPA;

— TIPUBOIUTD MPUMEPHI OOBEKTOB OKPYKAIOIIEr0 MUpPa, MPOCTPAHCTBEHHBIE XapaKTePUCTUKHU KOTOPBIX MOX-
HO OIMCHIBAThH C TIOMOILBIO T€OMETPUUYECKUX TEPMUHOB U OTHOILIEHU (TapasieIbHOCTH, MepHeHINKYIIPHOCTH,
paBeHCTBa, IOA00MS, CUMMETPUN);

— HMETb NMpeACTaBAeHUs 0 MHOTOIpaHHUKAX; paclio3HaBaTh Ha YepTexXax, pUCYHKax U MOJESIX MPOCTpaHC-
TBEHHbIE TeOMETpUYECKME (PUTYPBI, COOTHOCUTh PeasibHbIE TPEXMEPHbBIE OOBEKTHI C UX OMMCAHUEM, YepTEXKaMH,
U300PAKEHUSIMU; UCCIEA0BATh U OMUCHIBATh MPOCTPAHCTBEHHbIE OOBEKTHI;

— JaBaThb onpeaesieHus, GOpMyJIUMpoBaTh CBOMCTBA MHOIOTPAaHHUKOB;

— BBITIOJTHATH TEOMETPUIECKIE TTOCTPOCHUS TTPOCTPAHCTBEHHBIX (PUTYP;

— WUTIOCTPUPOBATh HA TIPUMEepax METOIBI TTapaJIeTLHOTO 1 TIEPIIEHANKYISIPHOTO TTPOSKTUPOBAHMS,

— CTPOUTH CeUeHMUS (B TIPOCTEHINNX CITydasix) TPOCTPAHCTBEHHBIX TEOMETPUIECKIX DUTYD;

— YMEeTb UCITOIb30BaTh CBOMCTBA (PUTYP HA IUIOCKOCTH 1 B TIPOCTPAHCTBE, METOIbI BBIYUCIICHUS MX TMHEWHBIX
3JIEMEHTOB U YTIJIOB;

— MPOBOJIUTH MUCbMEHHBIE U YCTHBIE JIOTHYECKHe 000CHOBAHMS MPU PeIlIeHUU 3a1a4 Ha OCTPOEHNUE, BBIYMC-
JIGHUS U 0Ka3aTeJIbCTBO;

— HCNOJIb30BaTh B OTHOLIEHUU T€OMETPUUECKUX (DUTYpP TOTOBbIE KOMMBIOTEPHbBIE MTPOrPaMMBbl ISl TOCTPOE-
HUs, TPOBEACHUS IKCIIEPUMEHTOB M HAOJIIONEHW Ha MJIOCKOCTU 1 B IIPOCTPAHCTBE, a TAKXKe MO3BOJISIOLINE MPO-
BOJWTb OKCMEPUMEHThI U HAOIIONEHUSI AMHAMUYECKH (B IBUXKEHUM).

Mpo6neMHO-PyHKLUUOHANbHbIE Pe3yNbTaThl

TpedoBaHus K pe3yabTaTaM
Pasnen

BbinmycKHUK HAyIuTCS BbInyCKHMK MOJYyYUT BO3MOXKHOCTh HAYYUTHCSA

J119 NCTIONTb30BaHUS B TIOBCEAHEBHOM KU3HU
1 obecrie4yeHnsT BO3MOXHOCTHU YCIIEITHOTO
MPOJOJIKEHUST 00pa30BaHMs 110 CIIeLMalb-

Ilesm ocBoe-
HUA IIpeaMeTa

s pazeumus  MuluiaeHUs, UCNOAb308AHUS
8 N0BCEeOHeBHOU JCU3HU U obecnedeHus: 803-
MOJCHOCMU  YCHeWH020 NpoooadceHus o0pa-

HOCTAM, HE€ CBA3aHHbLIM C IIPUKIAJIHbIM UC-
IIOJIb30OBaAaHUEM MaTEMaTUKI

306AHUA NO CheyuasbHOCMAM, He CE8A3AHHbIM
C l’llelC./laaHblM UCNnoAb306AHUEM MameMamUuKu

Daemenmot

— OmnepupoBarh Ha 6a30BOM ypoBHe' MoHs- | — Onepuposamv®  NOHAMUAMU:  KOHEYHOE
meopuu mMHo- TUSIMUA: KOHEYHOE MHOXECTBO, DJIEMEHT MHOJICECMB0, 31eMeHm MHONCecmeda, noo-
ocecme u ma- MHOKECTBa, ITOAMHOXECTBO, Iepeceye- MHOJICECMB0, nepecedenue U 00veouHeHue
memamuyec- HUE U 00beAMHEHUE MHOXKECTB, YMCTOBbIE MHOJICECMB, YUCA08ble MHOMCECMBA HA KO-
KOl a02uKu MHOXXECTBA Ha KOOPAMHATHOM IPSIMOIA, OpOUHAMHOLL NPAMOILL, OMPe30K, UHMepean,

OTPE30K, UHTEePBAJ; HOAYUHMEPBAA, NPOMEICYMOK C BbIKOAOMOLL

13mech 1 1ajee: pacro3HaBaTh KOHKPETHbIE MPUMEPBI OOIIMX MOHSTH MO0 XapaKTePHBIM ITPU3HAKaM, BHITTOJIHSTh AeACTBUS
B COOTBETCTBUU C OIpeAeIeHMEM U ITPOCTEUILIMMU CBOMCTBAMU TIOHSITUI, KOHKPETU3UPOBATh IMTPUMepaMU OOII1e TTOHSITUSI.

2 31ech U Jajiee: 3HaTh ONpeAesecHIe TIOHSITUSI, YMETh ITOSICHSITh €0 CMBIC]I, YMETh MCIIOJb30BaTh IIOHSITHE U €0 CBOMCTBA
IIPY TIPOBEACHUU PACCYKICHUI, pEIIICHUH 3a1a4.
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IIpodoaxcenue maon.

Paznen

TpedoBaHus K pe3yabTaTaM

BoinyCKHMK HAyuuTCS

BbIHyCKHI/IK MOJY4YUT BO3MO2KHOCTb HAYYUThCA

B
ap

orepupoBaTh Ha 0A30BOM YPOBHE MOHSITH-
SIMU: YTBEPXKIICHUE, OTPULIAHNE YTBEPXKIIC-
HUSI, UICTUHHBIE U JIOXKHBIE YTBEPXKICHMS,
MPUYMHA, CJIEICTBUE, YACTHBIA CIydam
0011Iero yTBepKAeHUS, KOHTPIIpUMED;
HaxoAWTh IepeceyeHrne U OObeIUuHEHUE
JIByX MHOXXECTB, MPeJICTaBIeHHBIX I'padu-
YECKM Ha YUCJIOBOM MPSIMOIA;

CTPOUTH HAa YMUCJIOBOU TMPSIMON MOJMHO-
JKECTBO YMCJIOBOTO MHOXECTBA, 3aJaHHOE
MPOCTEMIIIMMU YCIOBUSIMU;

pacrio3HaBaTb JIOXHBIE  YTBEPXKIAEHUS,
OIIMOKMA B PACCYXIEHHUSIX, B TOM 4YHUCJe
C UCMOJb30BAaHNEM KOHTPIIPUMEPOB.

MOBCEIHEBHOM KMW3HU W MPU M3YYECHUU
VYTUX MPEIMETOB:

HCIO/b30BaTh YMCJIOBbIE MHOXKECTBAa Ha
KOOPAMHATHOM MpsIMOM JISI ONMMCaHUs
peajibHBIX MPOLIECCOB U SIBJICHUIA;
MPOBOJAWTb JIOTUYECKUE PACCYXKICHUS
B CUTyallUsIX TIOBCETHEBHOM XXU3HU

MOUKOI, epaguueckoe npedcmasieHue MHO-
Jcecme Ha KoOpOUHAMHOU NAOCKOCIU,
onepuposams  NOHAMUSAMU:  ymeepicde-
HUe, ompuyanue ymeepyucoerus, UCMUHHbIE
U N0JCHBIE YMBEPIUCOCHUS, NPUHUHA, CAe0-
cmeue, YacmHulii cay4ail 0bueeo ymeepoic-
OeHusi, KOoHmpnpumep,

nposepsmy  NPUHAOACIHCHOCIL  AeMeHMA
MHOJICECMBY;

Haxodumy nepeceuerue u 006e0UHeHUe MHO-
Jcecme, 6 mom Yucae npedcmasieHHbIX epa-
Quuecku Ha YUCA080l NPAMOU U HA KOOpOU-
HAmMHOI NAOCKOCMU;

npoeooums 00KA3aMenbHble PACCYHCOCHUS
0151 000CHO8AHUS UCMUHHOCMU YmeEepiicoe-
HUl.

B noseceonesHoil scusnu u npu usyueHuu opyeux
npedmemos:

UCNO0Ab306AMb HUCA08ble MHONCECMEa Ha
KOOPOUHAMHOI NPAMOIL U HA KOOPOUHAMHOLL
nAOCKOCMU 0451 ONUCAHUS PeaNbHbIX NPOYec-
€08 U A8AeHUI;

npoooums 00KaA3amenbHble PACCyICOCHUS.
8 CUMYaUUsX N0BCeOHEeHOLL JICU3HU, NPU pe-
weHuu 3a0a4 u3 opyeux npeomemos

Yucaa u evipa-
JHceHus

OnepupoBaTb Ha 0a30BOM YpPOBHE TIIO-
HATUSIMM: 1I€JI0€ YMCIIO, ACJIMMOCTb YHh-
cesl, OObIKHOBEHHasi ApoOb, JAeCATUYHAsI
JIpo0Ob, palMOHAIbLHOE YMCJIO, IPUOJIM-
XKEHHOE 3HauyeHWe Yucjia, 4acTb, AOJI,
OTHOIIIEHUE, MPOLIEHT, MOBBILLIEHUE U T10-
HMDXKEeHME Ha 3aJJaHHOE YKCJIO MPOLIEHTOB,
MaciiTao;

ornepupoBaTh Ha 6A30BOM YypOBHE IOHSI-
TUSIMU: JlorapudM Yucia, TPUTOHOMET-
puyeckasi OKpy>KHOCTb, TpajycHasi mMepa
yrja, BeJIM4MHa yrja, 3aJaHHOTO TOYKOM
Ha TPUTOHOMETPUYECKOU OKPYKHOCTH,
CHHYC, KOCHUHYC, TAHT€HC M KOTaHIeHC
VIJ0B, MMEIOIIMX MPOMU3BOJbHYIO Beu-
YUHY;

BBINOJIHATh apu(PMeTUYeckKue aeicTBUs
C LIeJIBIMU U pallMOHAJIbHBIMU YUCJIAMU;
BBIMOJIHSITh HECJIOXHbIE TTPe0Opa30BaHUs
YHCJIOBBIX BbIPAXKEHUI, COAECPKALIIMX CTE-

C600600H0 onepuposamv NOHAMUSMU: Uenoe

yucno, deaumocmov uucen, 00bIKHOBEHHAS
dpobb, decamuuHnas Opodb, pPauUOHANbHOE
YuCA0, NPUOAUNCEHHOE 3HAYEHUe YUCId,

yacms, 0045, OMHOUWEHUe, NPOYeHm, No-
ébllieHUe U NOHUdICEHUe HA 3A0aHHOe YUCAO
npouenmos, macuimad;

npueodums npumepsl yucea ¢ 3A0AHHbIMU
ceolicmeamu 0eaumMocm;

Onepuposamd NOHAMUSIMIU: A02APUPM HUCAA,
MPUSOHOMEMPUYECKds.  OKPYICHOCMb,  pa-
JuaHnas u epadychas mepa yend, 8eAuuHd
yena, 3a0aHHO20 MOUKOU HA MPUSOHOMEemPU-
YECKOU OKPYICHOCMU, CUHYC, KOCUHYC, MAH-
2CHC U KOMAHEHC Yen08, UMEIOUWUX Npous-
BONBHYIO GEAUHUHY, YUCAA e U T,

BbINOAHAMb  apu@memuyeckue 0Oelicmeus,
coyemasi yCmHole U NUCbMEHHble NPUEMDbL,
npUMeHsisi npu Heo0X00UMOCMU BbIYUCAU-
menbHble yempoucmea;
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IIpodoaxcenue maoa.

Paznen

TpeOoBaHus K pe3y/braTam

BoinyCKHMK HAyYMTCS

Bl)ll'lyCKHPIK NOJYYUT BO3MO2KHOCTb HAYYUTHCA

B

MEeHU YKCces, MO0 KOPHU U3 YMCe, TU00
JIorapu@Mbl YUCET;

CPaBHUBATh PALlMOHAIbHbBIC YMCIIA MEXKITY
c000ii;

OLIEHMBATh U CPAaBHUBATh C PallMOHaJIb-
HbIMM YWCJIAMU 3HAYEHUS ILEJbIX CTe-
MEeHEeW 4Yucesl, KOpHeH HaTrypajlibHOM
CTEMEeHU M3 4Yuces, Jorapu@pMoB umces
B TIPOCTHIX CIYYasIX;

n300paxaTb TOYKaMU Ha YMCJIOBOM Mpsi-
MO 1IeJIbIE W PAllMOHAJIbHBIE YHCIIA;
n300paxaTh TOYKAMU HA YUCJIOBOM Tpsi-
MO 1IeJIble CTENIEHW YMCeJl, KOPHU HaTy-
pabHOI CTEMEeHU U3 Yrcell, Jorapu@mbl
YUCEJI B TIPOCTHIX CIydasix;

BBITIOJIHSITh HECIOXKHbBIE TPeoOpa3oBaHus
LIEJIBIX U APOOHO-pallMOHAIbHbBIX OYKBEH-
HBIX BBIPAXEHU;

BbIpaxkaTb B MPOCTEUIINX CIIydyasix U3 pa-
BEHCTBa OJIHY IEPEMEHHYIO 4epe3 Apy-
rue;

BBIYUCJISITH B TIPOCTHIX CITydasix 3HAYCHUS
YUCJIOBBIX W OYKBEHHBIX BbIPAXEHUIA,
OCYILECTBJISISI HEOOXOAMMbIE MOACTaHOB-
KU U Mpeodpa3oBaHusl;

n300paxaTb CXeMaTUYECKU YIroJ, BEIv-
YMHA KOTOPOTO BBIPAXEHA B TPAyCaXx;
OLIECHUBATh 3HAKN CUHYCA, KOCUHYCA, TaH-
TreHCa, KOTAHT€HCAa KOHKPETHBIX YTJIOB.

MOBCEAHEBHOM XW3HU U IIpn U3Yy4YCHUU

JIPYTUX YI4eOHBIX IIPEIMETOB:

BBITIOJIHSTh BBIYMCICHUS MNPU PEIICHUN
3aja4 NpakKTUIECKOTO XapakKTepa;
BBIMOIHSTH IpaKTUYECKUE PACUEThI C UC-
MOJb30BaHUEM IIpM  HEOOXOIUMMOCTU
CIIPABOYHBIX MaTEpUaJIOB M BBIYMCIU-
TEJIBbHBIX YCTPOMCTB;

COOTHOCHUTh pe€aJbHbIC BEJIMYMWHBI, Xa-
PAKTEPUCTUKU OOBEKTOB OKPYXKAIOIIETO
MHUpa C MX KOHKPETHBIMHU YHCJIOBBIMU
3HAYCHUSIMU,

MCIOJb30BaTh METOABI OKPYIJIEHUS,
NPpUOAMKEHUS M IPUKUIKN TIPU pele-
HUM MOPaKTUUYECKMX 3aHda4 IMOBCEIHEB-
HOM XWU3HU

- Haxo0umov 3HA4eHUs KOPHS HAMYpPAAbHOU
cmeneHu, cmeneHu ¢ payuoHaIbHbIM NOKA-
3amenem, 102apu@ma, UcCnoab3ys Npu He-
00XxX00uMOCIU  @bIMUCAUMENbHBIE  YCMPOTi-
cmea;

- N0Ab308AMbCS OUCHKOU U NPUKUOKOL npu
NPAKMuU1ecKux pacuémax,

- npogodums N0  U3BECMHbIM  (hopmyram
U npasuram npeoopaszoeanus OYKGeHHbIX
BbIPAJICEHUTI, GKAIOUATOUUX CMENeHU, Kop-
HU, 102apU@PMbL U MPUSOHOMEmpPUHecKue
GdyHxuuu;

- HaxoO0umbv 3HAYEHUS YUCA0BbIX U OYKBEHHbIX
8bIPAdICEHUTl, Oocyulecmenss Heo0XoouMble
HOOCMAaHOBKU U NPeobpasoeanus;

- u300paxcamv cxemamuyeckKu yeon, 6eau-
YUHA KOMOPO2O BbIPANCEHA 8 2padycax Uau
paouauax;

- UCNOAb308aMb NPU peleHuY 3a0a4 mabau-
Hble 3HaYeHUs MPUSOHOMemPU1ecKUxX QYHK -
yuil yenos;

- GbINOAHAMB Nepesod GeAuUUHbl Yend U3 pa-
OuarHOIl Mepbl 8 2padyCHY0 U 00PAMHO.

B noecednesroii ycusnu u npu uzyuenuu opyeux

YueOHbIX NPeOMemos:

- GbINOAHAMDb OeiCMBUs C YUCA08bIMU OaH-
HbIMU NpU peuleHuu 3a0a4 nPAKmu4ecKko2o
XxXapakmepa u 3a0a4 u3 pazauyHslx odnacmei
BHAHUL, UCNOAb3YL HNPpU  Heo0X00uMocmu
CNPABOYHbIE MAMePUanbl U Bbl4UCAUMENb-
Hble ycmpolicmea,

- OyeHusamv, CPAGHUBAMb U UCHOAb308AMDb
npu peuweHuy npaKkmu4ecKux 3a0a4 4ucio-
8ble 3HAYEHUS PeanbHblX GeAUYUH, KOHKDem -
Hble YUCA08ble XAPAKMePUCMUKU 006eKmoe
OKpYyJIcaroue2o Mupa
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IIpoodonicenue maoa.

TpeGoBaHus K pe3ybraTam

Pasnen
BbinycKHMK HAyYuTCS BbInyCKHMK MOJYYHT BO3MOKHOCTH HAYIUThCS
Ypaenenus — Pemats nmHeliHbIe ypaBHeHUsS W Hepa- | — Pewams payuonanvhble, nokazamenvHoie
u HepageHcmea BEHCTBa, KBaJ[paTHbIE YPaBHEHUS; u noeapugmuyeckue ypasHeHus U HepaseH-
— pemaTh JorapupMuIecKue ypaBHECHUS cmea,  npocmeiwue — UpPPAUUOHANbHbIE
Buaa log  (bx + ¢) = d m npocreiimue He- U mpueoHoMempuyeckue YpagHeHus, Hepa-
paBeHcTBa Buia log  x < d, BEHCMBA U UX CUCEMbL;
— pewiaTh MOKa3aTeJIbHbIC YPaBHEHUS BUOA | — UCHOAb308AMb MEMOObl PEuleHus ypasHe-
a**= d (rme d MOXHO MpeACTaBUThL B BUIE HUll: npueedeHue K 6uUOY <«npouzgedeHue
CTETICHU C OCHOBaHWEM @) W MPOCTEUIINe DPABHO HYAH» UAU «HACMHOE PABHO HYI0»,
HepaBeHCTBa Buma «* < d (tme d MOXHO 3aMeHa NepeMeHHbIX;
MIPENCTaBUTh B BUIIE CTETICHU C OCHOBAaHU- | — UCHOAb306AMb MemOo0 UHMEP8anos 0as pe-
eM a); UieHUsl HepaBeHCME,
— TPUBOIWUTH HECKOJBKO IIPUMEPOB KOp- | — ucnoav3oeams epaguueckuil memood O0as
Hell TIpOCTEHIIIeT0 TPUTOHOMETPUIECKO- NPUOAUNCEHHO20 peuleHUsl YPABHEeHULl U He-
TO YpaBHEHMS BUJA: Sin X = 4, COS X = 4, paseHcme;
tgx = a, ctgx =a, rne a — TabJIMYHOE 3Ha- | — U300paxdcams HA  MPULOHOMEMPUYECKOU
YEeHHME COOTBETCTBYIOINICH TPUTOHOMETPHU- OKPYJICHOCMU MHOJICECB0 peuleHull npo-
YeCKOM (PyHKLIMMU. cmetiuux mpueoHOMempu4ecKux ypaeHeHull
B moBcemHEBHOM XKWU3HU M TIPU U3yYEeHUH U repaserncims, . .
DYIHX HDEIMETOB: = sounoanmy 0mbop KOpHell YPAGHeHUll uau
— COCTABIISITH 1 peLaTh YPABHEHNS 1 CHC- DPelleHUll HepaseHcme 6 COOMEemCmeull
TeMB! ypABHEHMIA [IpY BHITIONHEHMH He- ¢ 0ONOAHUMENbHBIMU YCAOBUIMU U 02PAHU-
CJIOXHBIX TTPAKTUIECKUX 3a1a4 HentAmL.

B noscedneenoii scuznu u npu uzyuenuu opyeux

VUeOHbIX NPeoMemos:

- cocmaeasims U peulams YPAeHeHUsl, CUucme-
Mbl YPAGHEHUT U HEPAGEHCMBA NPU GbINO -
HeHuu 3a0au Opyeux y4eOHvix npeomemos;

- UCNOAb308AMb YPABHEHUSI U HEPABEHCEA
0n51 NOCMPOeHUsL U UCCAe008aAHUs Npocmell-
WUX MamemMamu4ecKux modeneil peanbHbix
cumyauuil uau NpUKAaoHsbix 3adat,;

- yMemb UHMEPNPemuposams HOAYHEHHbLI
npu peuieHuU ypasHeHus, HepageHcmea Uil
cucmembl pe3y1bmam, OUeHUBaAmb €20 npas-
donodobue 6 Konmexcme 3a0AHHOU peans-
HOU cumyauyuu Uau nPUKAAOHOI 3a0a4u

Dyuxuuu — OmnepupoBarh Ha 0a30BOM YpPOBHE IIOHSI- | — Onepuposams HOHAMUAMU: 3AGUCUMOCIND

TUSIMU: 3aBUCUMOCTD BEJTWINH, (PYHKIINS,
apryMeHT U 3HayeHHe PYHKLUM, 00JIaCTh
ompenecHUsT M MHOXKECTBO 3HAUYCHUI
¢yHKIIMKU, TpaduK 3aBUCUMOCTU, Tpa-
¢uk dyHkuMU, Hynu GyHKIUHU, IpOMe-
JKYTKU 3HaKOITOCTOSIHCTBA, BO3pacTaHME
Ha YHCIIOBOM TIPOMEXYTKe, YOBbIBaHME
Ha YKMCJIOBOM IIPOMEXYTKE, HauOoJIbIlIee
M HauWMEHbIee 3HaueHUe (YHKIUK Ha

6eAUMUH, (DYHKUUS, apeyMeHm U 3Ha4YeHue
gyukuuu, obaacmv onpedeseHus U MHO-
Jcecmeo 3HaueHull (QyHKyuu, epapux 3a-
suCUMOCMU, 2pagux QYHKUUU, Hyau @OyH-
Kyuu, HNPpOMeNCYmKU 3HAKONOCMOSHCMEA,
803paACMAHUe HA HUCA080M NPOMENCYMKe,
YOblBaHUe HA YUCA080M NPOMedNCymKe, Ha-
ubonvulee U HauUMeHblUlee 3HAYeHUe YHKUUU
HA 4HUCA080OM NPOMEICYMKe, NepuoouHecKas
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IIpodoaxcenue maoa.

TpeOoBaHus K pe3y/ibraTam

Paznea
BoInycKHMK HAyYuTCS BbINMyCKHHK MOJYYHT BO3MOKHOCTh HAYIHTHCS
YUCJIOBOM MPOMEXYTKE, Tepuoandyeckast dyukyus, nepuod, uémuas u Heuémuast QYyHK -
byHK1IMS, TIEpUOT; uyuu;

— omnepupoBaTh Ha 0a30BOM YpOBHE TOHSI- | — OKNEpUpPO8ams NOHAMUAMU: NPAMAS U 00-
TUSIMU: TIpsIMasi U oOpaTHasi MPOMOPLU- PamHas  NponopyuUoOHaAbHOCMb, AUHELIHAS,
OHAJIBHOCTb, JIMHEWHas, KBaJpaTU4Has, Keadpamuunas, noeapugmuyeckas u noka-
Jorapudmuueckass U TOKasaTeJbHas 3amenbHas QYHKYUU, mpueoHoOMempuyecKue
(GYHKIIUM, TPUTOHOMETpUUECKHE (DYHK- dyukyuu;

LMK, pacro3HaBaTh TpadUKU DIEMEH- | — Onpedeasims 3HaueHue GYHKYUU no 3Haue-
TapHbIX (PYHKILMKI: TpsSIMO M oOpaTHOM HUIO apeyMeHma Npu pasAuvHulX cnocodax
MPONMOPLIMOHAIBHOCTH, JTUHEHHOM, KBaa- 3a0anus QyHKUUU,

paTUYHOM, JOorapu(PMUYECKON U TOoKa3a- | — CMpoums epaguKu U3yHeHHbvIX QYHKUULL,
TeTbHON (QYHKLMIA, TPUTOHOMETPUYECKUX | — ORUCHIBAMb NO 2pAPUKY U 8 NPOCMeUuux
GYHKILINIA; CAYHAsAX O Ghopmyse nosedeHue u ceolicmea

— COOTHOCUTb TpadUKU 3JIeMEHTAapHBIX @dyHKyuil, Haxodums no epa@uxy QyHKuuu
(GyHKUMIA: IpsIMOI U 0OpaTHOI Mpomop- Hauboavuiue U HaUMeHbUUe 3HAYeHUs1;
LUOHAJIBHOCTHU, JIMHEHUHOM, KBaApaTuu- | — cmpoums 3CKu3 epaguka QyHKyuu, y0oe-
HOI1, JlorapudMUUecKoil M ToKazaTellb- JAemeopsoueli nPUee0eHHoMy Hadopy ycao-
HOM  (DYHKIMI, TPUTOHOMETPUYECKUX 8ull (npomedcymku 603pacmanus/yoviea-
dyHkuWMii ¢ hopMynaMu, KOTOPLIMUA OHU HUsl, 3HA4eHUue QYHKYUU 8 3a0aHHOL mouke,
3aJaHblI; MoO4KU 3KCMPemMymos8, ACUMNMOMbL, HYAU

— HaxoguThb IO TpapuKy NPUOIMKEHHO Gyukyuu u m.o.);
3Ha4YeHUA PYHKLMU B 3aJaHHBIX TOYKAX; - pewiams ypasHeHus, npocmeliuiue cucmembl

—  ONPENENATH I10 rpaduKy CBOCTBA (HYHKILIMN VDaBHeHUIl, UCNOAb3YS CBOUCMBA (DYHKUUIL
(Hyn1M, TIPOMEXYTKM 3HAKOITOCTOSIHCTBA, U UX epaguKos.

MPOMEXXYTKM MOHOTOHHOCTH, HAaUOOJIbIINE .
11 HAMMEHBIIINE 3HAYCHIUS 1 T.IL.); B noscedneenoii scuznu u npu uzyuenuu opyeux

— CTPOUTH 3CKU3 TpaduKa GyHKINH, YIOB- | ¥ ueHbIX npedyemos:

JNETBOPSIONIEH IPUBEASHHOMY HAGOpY yc- | onpedensamo no epaguxam u ucnonb306am
JOBMIi (TPOMEXYTKU BO3PACTAHHS / YObI- 0N peuleruss NPUKAAOHbIX 3a0a4 ceoiicmea
BaHWS, 3HAueHHe DYHKIMM B 3a1aHHOI peanvHbix npoueccog u 3asucumocmeil (Ha-
TOUKe, TOUKU SKCTPEMYMOB 1 T.1L.). uboavuiue U HQUMeHbUUe 3HAYeHUsl, NPOMe-

. JHCYMKU 803DACMAHUS U YObIBAHUS (DYHKUUU,

B noBceHEBHOI XU3HM W NPU U3YYECHUH npoMeNCymKu 3HaKONOCMOSHCMEA, ACUMN-

APYTUX MPEAMETOB. 3 momot, nepuoo u m.n.);

— OmnpenensTh no rpapukam CBOUCTBA PC- | _  yumepnpemuposams ceoiicmea é konmerc-
aJIbHBIX TIPOLIECCOB M 3aBUCUMOCTEH (Ha- me KOHKpemHoii npaKmuuecioii cumyauyuu;
uboiblMe W HAMMEHbIUME 3HAMCHUS, | _ onpedeassime no epaguxkam npocmeiiuiue xa-
TIPOMEXYTKH BO3paCTaHWA 1 y6I’IBaHH‘H’ DPaKmepucmuKy nepuoouvecKux npoueccos
TIPOMEAKYTKH SHAKOTOCTOAHCTEA 1 T.IL); 8 0uo02UU, IKOHOMUKE, MY3blKe, PaduoCes-

— VHTEPNPETHPOBATH CBOCTBA B KOHTEKCTE 3u u Op. (amnaumyda, nepuod u m.n.)
KOHKPETHOM MPaKTUYECKOUN CUTyaluu

Daemenmot — OmnepupoBaTb Ha 0a30BOM YpOBHE TOHS- | — Onepupogams NOHAMUAMU: NPOU3BOOHAS
Mamemamu- TUSIMU: TIPOU3BOIHAST (DYHKIIMU B TOUKE, yHKUUU 8 MOUKe, KacameabHas K epapuxy

HeCKo2o ana-
ausa

KacaTenabHast K rpaduky (GyHKIUU, MIPO-
MU3BOMHAST QYHKIINM;

OIpeNesIsATh  3HaYeHUEe  IPOM3BOIHOM
(yHKIIMU B TOUYKE 10 M300paXkeHUIO Kaca-

GyHryuu, npoussooHas pyHkuuu;

—  BbIMUCAAMb NPOU3BOOHYIH) 0OHOUACHA, MHO-
2041eHa, K8AOPAMHO20 KOPHSL, NPOU3BOOHYIO
CYMMbl (DYHKUUIL;
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IIpodoaxcenue maoa.

Paznen

TpeOoBaHus K pe3y/ibraTam

BbinyCKHMK HAYYMTCS

Bl)ll'lyCKHPIK NOJYYUT BO3MO2KHOCTb HAYYUTHCA

B

TeJIbHOM K rpaduKy, MpOBEAEHHON B 3TOM
TOYKE;

pelraTh HeCJOXKHbBIC 3a1a9i Ha TIpUMeHe-
HUE CBSI3M MEXAY MPOMEXYTKAMU MOHO-
TOHHOCTH M TOYKAMM 3KCTpeMyMa DyHK-
LIUU, C OTHOM CTOPOHBI, 1 IIPOMEXKYTKAMU
3HAKOMOCTOSIHCTBA M HYJISIMU ITPOU3BOJI-
HOIi 3TOI (PYHKLIUU — C JPYTOM.

MOBCEIHEBHOM XU3HU U IIpn U3y4CHUU

JIPyTUX MPEAMETOB:

MoJIb3YsICh TpachuKaMu, CpaBHUBATb CKO-
pocTu Bo3pacTtaHusi (pocTa, MOBBIIIEHUS,
YBEJUYEHMUS U T.T1.) UM CKOPOCTU YObIBa-
HuA (MameHusl, CHIDKEHUS, YMEHbBIICHUS
U T.1.) BEJIMYMH B peajbHBIX MIpolieccax;
COOTHOCUTH TpauKU peasibHbIX MpolLec-
COB U 3aBUCUMOCTEI C MX OMMUCAHUSIMU,
BKJTIOYAIOIIMMU XapaKTEPUCTUKU CKOPO-
CTU M3MEeHeHMsI (OBICTPBIA POCT, TJIaBHOE
MOHWXXEHUE U T.11.);

HCIOb30BaTh T'padUKU pealbHbIX MPO-
LIECCOB [IJIsI PEIIEHUS] HECIOXHBIX MpHU-
KJIaAHbIX 3a7a4, B TOM UYMCJIe OMpeaesis
1o rpapuKy CKOPOCTb X0/1a Ipolecca

- BbIMUCAAMb  NPOU3BOOHBIE  INEMEHMAPHBIX
dyHKyuil U ux KoMOUHQUULL, UCHOAb3YS
CHPABOUHBIE MAMEPUANbL;

- uccredogams @ NPOCMeEWUX CAYHaAsSX QYH-
KUuu Ha MOHOMOHHOCMb, HAXOOUMb HA-
ubonvuiue U HaumeHvliue 3HaAYeHUs ¢OyH-
Kyuil, cmpoums epaguKu MHO20UAEHO8
U Npocmeduux pauuoHAAbHbIX QYHKUU
C UCNOAb308AHUEM aAnnapama Mamemamu-
YecK020 aHaAU3d.

B noescednesHoli ycusnu u npu uzyueHuu opyeux
YUeOHbIX npedmMemos:

- pewamsv NpuKiadHble 3a0auu U3 OUoa02Ul,
GusuKu, Xumuu, SKOHOMUKU U OpY2UX npeo-
Memos, C8s3aHHbIe C UCCAeO08AHUCM XAPAK -
MepUCMUK peanbHbix NPoUeccos, Haxoxcoe-
HUem HaubOAbWUX U HAUMEHbULUX 3HAUEHUI,
CKOpOCMU U YCKOPEHUsL U M.N.;

- UHMepnpemupo8ams HNOAY4EHHbIe pPe3Vib-
mamol

Cmamucmuka
u meopus ee-
poamuocmeli,
A02UKa U KOM-
ounamopuxa

B

OnepupoBaTh Ha 0a30BOM YPOBHE OCHOB-
HBIMU OITMCATCJIbHBIMU XapaKTCPUCTHUKA-
MU YHCJIOBOTO Habopa: cpenHee apupme-
TUYECKOe, MeAuaHa, HauboJblllee W Ha-
MMEHBIIEC 3HAYCHMUS,

oIepupoBaTh Ha 0A30BOM YpOBHE ITOHSI-
THSIMU: YAaCTOTA W BEPOSITHOCTH COOBITHS,
CITyJaifHBI BBIOOD, OIBITHI C PAaBHOBO3-
MOKHBIMU 3JIeMEHTapHBIMUA COOBITUSIMU;
BBIYHCIISITH BEPOSITHOCTH COOBITHIA Ha OC-
HOBE TTOJICYETA YK CIIa KCXOMIOB.

MOBCENHEBHOM >XKU3HU U IIpn HU3y4Y€HUU

JIPYTUX TIPEAMETOB:

OLICHMBATh U CPAaBHUBAThH B IIPOCTHIX CIIy-
YasiX BEPOSITHOCTU COOBITHI B peajbHOMI
KU3HU;

YUTaTh, COIOCTABISITh, CPAaBHUBATh, WH-
TEPIPETUPOBATh B IPOCTHIX CIIydasx pe-
aJbHbIe TaHHBIC, TIPEeICTaBJICHHBIC B BUIIE
TabJINLI, AUarpaMmm, rpauKoB

- Hmemv npedcmasnenue o0 OUCKpemubix
U HEeNpepul8HbIX CAYYAUHBIX BEAUHUHAX
u pacnpedeneHusx, 0 He3ABUCUMOCU CAY-
YALHBIX BCAUMUH,

- umemb npedcmasaerue 0 Mamemamu4ecKom
0JICUOaHUY U OUCnepcul CAY4AlIHbIX Geu-
YUH;

- umembs npedcmasieHue 0 HOPMAAbHOM pac-
npedeneHuu U NpUMepax HOPMAAbHO pac-
npedeNéHHbIX CAYUALIHbIX GeAUUUH;

- NOHUMAmMb CYymb 3aKOHA 00AbWUX YUcen
U 8bI00POUHO20 MemOo0a UMepeHUst 8eposim-
Hocmell;

- umemv npedcmaeneHue 00 YCAOBHOU 6epo-
AMHOCMU U 0 NOAHOU 6epOsIMHOCIU, NpU-
MeHAMb UX 8 peuweHuY 3a0au;

- uMembv npedcmasneHue 0 BGANCHbIX YACH-
HbIX 8U0aX pacnpedeseHuil U NPUMeHAMb UX
8 peuleHuu 3a0a4;

- umembv npedcmasnenue 0 Koppeaayuu cay-
YaliHbIX BeNUMUH, O AUHELIHOLL pecpeccul.
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IIpodoaxcenue maon.

Paznen

TpeOoBaHus K pe3y/ibraTam

BbinyCKHMK HAYYMTCS

Bl)ll'lyCKHPIK NOJYYUT BO3MO2KHOCTb HAYYUTHCA

B noecednesHoil jcuzHu u npu usyyeHuu opyaux

npedmemos:

- GbLIMUCAAMD UAU OUEHUBAMDb BEPOSMHOCIU
cobbimuil 8 peanbHoll HCU3HU;

- ebloupamov nooxooauue memoovl Npeocmas-
AeHUsL U 00padboOmKU OAHHbIX,

- YyMemb peuiams HeCA0NCHble 3a0a4U Ha NpU-
MeHeHUe 3aKOHA O0AbWUX YlUCcen 8 COUUO-
Ao2uU, CMpaxo8aHuu, 30pasooxpaHeHul,
obecneveHuu  0€30NACHOCIMU  HACEACHUS
8 UPe3BbIUAUHBIX CUMYAUUIX

Texcmoenie
3adauu

Pemate HecyioxkHbIe TEKCTOBBIE 3agauyu
pPa3HBIX TUTIOB,;

aHAIM3WPOBATh YCIIOBUE 3ada4u, TP He-
00XOIMMOCTHU CTPOUTH UIST €€ pelIeHUs
MaTeMaTU4YeCKYI0 MOJIEIb;

MOHMMAaTh U UCIOJAb30BaTh IJIs1 peLIeHUs
3amauyd MHGOPMaIMIO, MPeacTaBIeHHYIO
B BU/I€ TEKCTOBOW U CUMBOJIbHOW 3aIICH,
cxeM, TabJuIl, JruarpaMm, TpapuKoB, pu-
CYHKOB;

JIECTBOBATh MO AJITOPUTMY, CoaepXKalle-
Mycsl B YCJIOBUM 337a4M;

HCIOJIb30BaTh JIOTUYECKUE PACCYXKICHUS
MpU pellieHNHU 3a1a4H;

paboTaThb ¢ M3OBITOYHBIMHU YCIIOBUSIMMU,
BBIOMpas M3 Bceil MHOpMaIINM JaHHEBIE,
HEeoOXOAMMbIE IS pellieHUs 3aa4u;
OCYILECTBIISITh HECOXKHBIN Mepedop BO3-
MOXHBIX pelleHWi, BbIOMpasi U3 HUX OIl-
TUMaJIbHOE 110 KPUTEPUSIM, CHOPMYIUPO-
BaHHBIM B YCJIOBUM;

aHAIM3WPOBATh M MHTEPIIPETUPOBATH TT0-
JIyYeHHBbIE PEIIeHUS] B KOHTEKCTE YCJIOBUS
3a/1ayu, BBIOMPATh PEIIEHMSI, HE TIPOTUBO-
peyvalirie KOHTEKCTY;

pelaTh 3aga4v Ha pacyéT CTOMMOCTH T10-
KYyMOK, YCJIYT, MOE3/10K U T.11.;

pelraTth HeCIIOXHBIC 3amadyd, CBSI3aHHBIC
C JI0JIEBBIM y4acTHEM BO BJlafieHUU bup-
MO, IpeanpuUsITUEM, HENBUKUMOCTbIO;
peliaTth 3aJayyd Ha TPOCTbIE MPOLEHTHI
(cucTeMbl CKUIOK, KOMUCCUU) U Ha BbI-
YUCJIEHUE CIIOKHBIX TIPOLIEHTOB B pa3INd-
HBIX CXeMaX BKJIAIOB, KPEANUTOB U UTIOTEK;

- Pewams 3a0auu paszHvix munoe, 6 mom 4uc-
Je 3a0a4u nogvluleHHOU mpyoHoCmU,

- 8blOUpamv ONMUMAAbHBLI Memo0 peuleHus
3adauu, paccmampueas pasiudHvle Memo-
Obl;

- cmpoums Modeab peuleHus 3a0a4u, npogo-
Oumsv 00Ka3amenvHvle paccyicoeHus;

- pewams 3adauu, mpebyoujue nepebopa 6a-
PUAHMO8, NPOBEPKU YCA08UIL, 8bI00PA ONMU-
ManbHO20 pe3yabmama,

- QHAAU3UPOBAMDb U UHMEPNPemupo8ams pe-
3YAbMamysl 8 KOHmMeKcme ycao8usi 3adatil,
eblOUpams peulenus, He Nnpomugopedaujue
KoHmeKkcmy;

- nepesodumb npu peuweHuu 3a0a4u UHGopma-
YU U3 00HOU hopMblL 8 Opyeyio, UCHOAb3YS
npu HeobxoduMocmu cxemvl, madauLubL, epa-
uxu, duazpammol;

B noeceonesHoil scusnu u npu uzyveHuu opyeux

npeomemos:

- pewiamo npaKmuyeckue 3a0ayu u 3a0a4u u3
dpyeux npeomemos
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IIpodoaxcenue maon.

Paznen

TpeOoBaHus K pe3y/ibraTam

BbinyCKHMK HAYYMTCS

Bl)ll'lyCKHPIK NOJYYUT BO3MO2KHOCTb HAYYUTHCA

— pewaTb MNpakTHYEeCKUE 3adayu, Tpeody-
IOIlIMe MCIOJb30BAaHUS OTpHULIATEIbHbIX
YlyceJl: Ha onpenejeHue TeMrnepaTyphbl, Ha
orpezesieHre MOJIOKEHUSI Ha BPEMEHHOM
ocu (10 Hallleil 3pbl U T0cJie), Ha JIBUXKe-
HHeE IEHEXXHBIX CPEACTB (IPUXO.I/Pacxon),
Ha OIpeieIeHUE TIIyOMHBI/BBICOTHI U T.11.;

— HCIIOJIb30BaTh MOHATHE MaciuTada Jjisl Ha-
XOXJIEHUSI PAaCCTOSIHMM U IJIMH Ha KapTax,
TUIaHaX MECTHOCTHU, TJIaHaX MOMEILEHUI,
BBIKpOIKax, TPy paboTe Ha KOMITbIOTEPE
U T.I.

B moBcenHeBHON XKM3HM M NPU WU3y4EeHUU

IPYTUX MPEeIMETOB:

— peluaTtb HECJIOXHbIC MpaKTUYeCKue 3a1a-
YM, BO3HMKAIOIIME B CUTYyaLlUsIX IOBCE-
OHEBHOU XU3HU

Teomempus

— OnepupoBaTb Ha 6a30BOM YpPOBHE IMOHSI-
TUSIMM: TOUKA, MpsIMasi, TJIOCKOCTb B MPO-
CTpPaHCTBE, MapalJIeIbHOCTb U MepHeHI-
KYJISIPHOCTb MPSIMBIX U TJTIOCKOCTEIA;

— pacrio3HaBaTb OCHOBHBIC BUIbI MHOTO-
TPaHHUKOB (MpU3Ma, TUpaMuaa, IPsSIMO-
YTOJIbHBIN Mapajuieenuries, Kyo);

— u300paxarh M3ydacMble (PUTYPBI OT PyKU
U C MPUMEHEHUEM MPOCTHIX UYEPTEXKHBIX
WHCTPYMEHTOB;

— genaThb (BBIHOCHBIE) MJIOCKHE YEPTEXHU U3
PUCYHKOB ITPOCTBIX 0O bEMHBIX (PUTYP: BUT
CBEpXY, COOKY, CHU3Y,

— U3BJeKaTh MHMOpMALMIO O MPOCTPAHCT-
BEHHbBIX TeOMETpUUECKUX purypax, npeai-
CTaBJICHHYIO Ha YyepTexkax U pUCYHKaX;

— npumeHaTh Teopemy Iludaropa npu Bbi-
YUCIIEHUN DJIEMEHTOB CTepeoMeTpHuIec-
KuX Guryp;

— HaxoIWUThb OOBEMBI W IUIOLIAAM TOBEPX-
HOCTEil MpPOCTEeMIIMX MHOTOrpaHHUKOB
¢ MpUMeHeHUEM (POPMYIT;

— pacrio3HaBaTb OCHOBHBIE BUIBI TeJ Bpa-
eHust (KOHyC, HWJIUHAD, cdepa 1 1ap);

— HaxoIWUThb OOBEMBI W IUIOLIAAMA TOBEPX-
HOCTEel MpOCTEeUIIMX MHOTOrpaHHUKOB
U TeJ1 BpallleHUsl ¢ MpUMeHeHueM (hopMyJI.

Onepuposams NOHAMUAMU. MOUKA, NPsi-
Mas, nA0CKOCHb 8 NPOCMpaHcmee, napan-
AEAbHOCMb U NePHEeHOUKYAIPHOCMb NPIMbIX
U naockocmeii;

npuMeHsms 045 peuleHus 3a0a4 2eomempu-
yeckue axkmol, ecau Yca08us NpUMeHeHUs
3a0aHbl 8 8HOIL hopme;

peuiams 3a0a4u Ha HAxXo0XicoeHue 2eoMempu-
YeCKUX GeAUUH N0 00paA3yam UaUu aneopum-
mam;

desambo (8bIHOCHbIE) NAOCKUE Yepmedcu U3
DUCYHKO08 00B6EMHBIX pueyp, 6 MmoM uucae
pucosams 6ud ceepxy, cOoOKy, cmpoums ce-
UeHUsT MHO202PAHHUKO8;

u3eneKams, UHMepnpemuposams u npeoo-
Da308vl6amsv UHGOPMAUUIO O eeoMempu4ec-
KUx ¢hueypax, npedcmaeneHnyo Ha yepme-
ancax;

NpUMEHAMb 2eoMempuyeckue @akmol 045
peuleHus 3a0a4, 8 mom Hucie npeonosazar-
WUX HECKOAbKO A208 pelleHus;
ONUCHIBAMb B83AUMHOE PACNOAO0ICEHUE NPsi-
MbIX U NA0CKOCMeEll @ NpOCMPAaHCmee;
Gopmyauposams ceolicmea u NPUHaKu @u-
ayp;

dokaszbieams eeomempuieckue ymeepiicoe-
HUsl;
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IIpodoaxcenue maoa.

Paznen

TpeOoBaHus K pe3y/ibraTam

BbinyCKHMK HAYYMTCS

Bl)ll'lyCKHPIK NOJYYUT BO3MO2KHOCTb HAYYUTHCA

B moBcemHeBHOI XKW3HU W NPU W3YYCHUU

JIPYTUX TTPEIMETOB!

— COOTHOCHUTL aOCTpaKTHBIE TeOMeTpUYec-
KHE IMMOHATHUA N Q)aKTbI C p€aJIbHbIMU XKHN3-
HEHHBIMU O0OBbEKTAMU U CUTyallUsIMU;

— HCIIOJIb30BaTh CBOMCTBA ITPOCTPAaHCTBEH-
HBIX TeOMETpHYEeCKUX (UTYp IUIST pele-
HUS TUIIOBBIX 3aJa4 MPAKTUIECKOIO CO-
JepKaHWST,

— COOTHOCHUTHb TIUIOIIAAM TIOBEPXHOCTEi
TeJI OJWMHAKOBON (DOPMBI Pa3TMIHOTO
pa3mepa;

— COOTHOCUTH OOBEMBI COCYIOB OIMHAKO-
BOI1 (hOPMBI pa3IMIHOTO pa3Mepa;

— OlleHUBaTh (pOopMy MPaBUIBHOTO MHOTO-
rpaHHUKA TIOCJIe CIUJIOB, CPE30B M T.II.
(ompenensiTb KOJIMUYECTBO BEPILIMH, pEOEp
n rpaHeﬁ ITOJTYYEHHBIX MHOI'OIpaHHU-
KOB)

énademv CMAaHOApMHOL  Kaaccupukayu-
ell npocmpancmeeHHbIX Queyp (nupamuobl,
npusMbl, napainesenuneobt);

Haxodumos 006éMbl U NAOWAOU NOBEPXHOC-
meil eeoMempuHecKux mea ¢ NpuMeHeHuem
dopmyn;

BbIMUCASIMb PACCIMOAHUS U Yeabl 6 Npo-
cmpancmee.

B noecednesHoil jcuzHu u npu u3yveHuu opyaux
npedmemos:

UCNOAb3068AMb CEOUCMBA 2COMEMPUHECKUX
ueyp oasa peutenus 3a0ay nPAKMuU4ecKo2o
Xxapakmepa u 3aday u3 dpyeux obaacmeil
3HAHUIL

Bexmoput

U KoopOuHamu!
6 npocmpan-
cmee

— OmnepupoBarb Ha 0a30BOM YPOBHE IIO-
HSTUEM JEKapTOBbI KOOPAMHATHI B IIPO-
CTPaHCTBE;

— HaxXOOUTh KOOPAMHATHI BEepIUMH KyOa
Y TIPSIMOYTOJILHOTO TapaJijiesienuIieia

Onepuposamb NOHAMUAMU: OeKapmMo8bl KO-
opouHamolL 8 NPOCMPAHCcmee, 8eKmop, Mo-
0ynb 8eKMOpPA, PABCHCMEBO BEKMOPO8, KOOD-
JuHamol 6eKmMopa, y2on mexcoy 6eKmopamu,
cKansipHoe npoussederue 6eKmopos, Koaiu-
HeapHble 6eKMopbl;

Haxoo0umu paccmosiHue mexncoy 08yMs mou-
Kamu, CyMMy 6eKmopoe U npoussedexue
BEKMOPA HA YUCAO, Y201 MedcOy 8eKmopa-
MU, CKAAApHOe npou3eedeHue, packAaobl-
8amy 6eKmop no 08yM HeKOANUHEeaPHbIM
seKmopam,

3a0aeams NAOCKOCMb YPAGHEeHUeM 8 deKap-
MoeoIL cucmeme KoopouHam,

pewiamsv npocmeiuiue 3a0a4u  86edeHuUeM
6eKkmopHoeo 6azuca

Hcmopus ma-
memamuxu

— OnuckiBaTb OTAEIbHbIE BbIIAIOIIMECS pe-
3yJIBTAThI, TIOJIYYEHHBIE B XONI€ PA3BUTHUS
MaTeMAaTUKU KaK HayKW;

— 3HaTb IPUMEPHI MATEMATUYECKUX OTKPbI-
TUIA U UX aBTOPOB B CBSI3U C OTE€YECTBEH-
HOM 1 BCEMUPHOM UCTOpUEH;

— TIOHWMATh POJIb MATEMATUKUA B Pa3BUTUU
Poccun

IIpedcmaesasme 6xkaa0 evloarouuxcs mame-
MAmuKo08 8 pasgumue Mamemamuxy U UHbIX
Hay4Hblx obracmeil;

HOHUMAMb POAb MAMEMAMUKU 8 PA38Umull
Poccuu

20




Okonuarue maon.

TpeOoBaHus K pe3y/ibraTam

Paznea
BoInycKHMK HAyYuTCS BbINMyCKHHK MOJYYHT BO3MOKHOCTh HAYIHTHCS
Memodvt ma- — TlpuMeHSITh U3BEeCTHbIE METOIBI NIpU pe- | — Hcnoav3oeams 0CHOGHbIE MemoOdbl 00KA3A-
memamuru IIEHWM CTAHIAPTHBIX MaTeMaTUYECKUX meabcmea, nposodums 00KA3aAMeNbCmeo

3a1ad4;
3aMeyarTb U XapaKTepu3oBaThb MaTeMaTH-
YECKME 3aKOHOMEPHOCTU B OKPYXalOIIEN
JIEUCTBUTENIBHOCTH;

MPUBOJIUTL TIPUMEPBl MaTEeMAaTUYECKUX
3aKOHOMEPHOCTEU B MPUPOJIE, B TOM YUC-
JIE XapaKTepU3YIOIIMX KpacoTy U COBEp-
IIEHCTBO OKPYXKAIOIIETO MUPa U TPOU3BE-
JNICHUI UCKYCCTBa

U BbINOAHAMDb ONPOGEPIICEHUE;

- NpUMeHsIMb OCHOBHbLE MeMO0bl peUuleHUs M-
memamu4eckux 3a0au;

- Ha OCHOBe MamMemMamuvecKux 3aKoHOMep-
Hocmell 6 npupode xapaKmepuzo8amv Kpa-
COMY U COBEPUICHCINBO OKPYIUCANOUE20 MUPA
U npoussedeHuUil UCKYcCmea;

- NpumeHsmb npocmeluiue  NPoSPaAMMHbLe
cpedcmea u 31eKMpPOHHO-KOMMYHUKAYUOH -
Hble cucmembl npu peueHuy Mamemamuyec-
Kux 3aday
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COAOEPXAHUME YHEBHOIO KYPCA

MepBbin ypoBeHb — 140 y4ebHbIX HacoB

ABTOPCKHMM KOJIJIEKTUBOM TPO(PEeccopoB U TOLEHTOB MOCKOBCKOIO TOCYIapCTBEHHOTO YHUBEPCUTETA
uM. M.B. JlJomonocosa 1 HoBocubGupcKkoro rocyiapcTBEHHOIO YHUBEPCUTETA, HAyYHBIX COTPYIHUKOB MHCTUTYTA
reJarormyeckmux ucciaeaoBaHuii onapéHHoctu aeteit PAO peanunsoBaHa uaest TpEXypOBHEBOIrO MpernoJaBaHMs Ma-
TeMaTUKU B 00pa30oBaTeIbHOM opraHu3anuu ¢ 5 no 11 kiacc B paMKax eIMHOM KOHLEHLUH.

Ilpu dughgpepenyuposannom nodxode 6 ooyueHuu mamemamuxe Ha 6a3080M YPOGHE MOICHO UCNOAb308AMb 3A0AHUS
8Mopoeo yposHs (ommeueHsl *) u 3a0anus mpemoe2o yposHs (ommeuenvt **), yuumoieas ocobeHHocmu npeomemHuoll
H0020MOBAEHHOCU 00YHAOUUXCAL.

IToBTopenue Kypca matematuku 10 kinacca (10 u).
IIpenen n HenpepsiBHOCTD (10 9)

Oo6nacte onpeaenenus pyHkuuu. IIpumMep obiactu onpenesieHUs CI0XKHOU CTpYKTYphl. IlpenenbHbie TOUKA
obmactu onpeneneHus. [Ipenen pynkuum. Ipadudueckass mwumocTpausl NOHATHS npeaena ¢pyHkuun. CBolicTBa
MpeaenoB (GyHKIIHA.

* Jlokazamenbcmeo meopemvl 015 npedesa OMmHOueHUS 08YX (YHKUUIL.

ITpumep paspbiBa pyHKuMU. HenmpepblBHOCTh (DYHKIIMKU B TOUKE U Ha MHOXecTBe. CBOMCTBA HEMPEPbIBHBIX
GyHKILMIA.
** Jlokazamenbcmeo meopembl 0 HeNPEPbIEHOCMU CAONCHOL (DYHKUUU.

HenpepbIiBHOCTD 3/ieMeHTapHbIX (PyHKILIMI. JloKa3aTeabcTBO HepaBeHCTBa sinx < tgx. *[Ipedea npu x — 0. ** Te-
opema 0 MHOJICEeCmae 3Ha4eHUl HenPepblHOU (YHKUUL.

Cdepa u map (10 1)

Cdepa u map. Kacanue cepsl ¥ MI0CKOCTH.

*Obuyue MoKy wapa u NA0CKOCmu.

Omucannble chepbl. Cheppl, onmcaHHbIE 0KOJI0 MHOTOTPaHHMKA, ITMPAMUIBIL.

* HaxooxcoeHue yenmpa onucanHoli cgpeput. ** Haxoxcoenue yenmpa onucanHoli cghepol epes cepedunHvle nepneHou-
KYAspbL.

Cdoepa, BrMcaHHasl B MHOTOI'PaHHUK, IIMPAMULIY.

*[lenmp cghepol, Kacaroweiics epareil dgyeparnoeo yeara. **Llenmp cghepol, Kacaroweiics cmopor NA0CK020 yead.
** [Ipumep 3a0auu Ha Kacauue cghepvl ¢ 3a0auHbIMU NPAMbIMU. ** PageHcmeo ompe3Kos KacamenbHbix, NPoEeoEéHHbIX
K cgbepe u3 00HOI MOUKU.

IIponssomnas (10 u)

KacarenbHasa x rpadpuxky dyHkunu. CpeaHsiss CKOPOCTb U MTHOBEHHasi cKopocThb. [IpousBomHass (QyHKIMS
B TOUKE.

*[Ipumep hynkuyuu, He umeroweii NPOU3B00HOI 8 HEKOMOPOUl MoHUKe.

ITpousBoaHbIe aieMeHTapHbIX GYyHKUMHA. [Tpor3BoaHbIE CyMMBbI (DYHKLIMI U TPOU3BEAeHUS (DYHKIIMKA HA YUCJTIO.
** Henpepulenocme 8 mouke npu cyuecmeo8anuu nPou3eo0Hol.

ITpousBomHbIC MPOU3BEACHUS M YaCTHOTO IBYX (pyHKIMI. DopMyJia TIPOU3BOAHON CIOXKHON (DYHKIINM.
**Yacmuolil cay4ail popmyasvt NPOU3B0OHOTU CAONCHOU PYHKUUU.

KoopaunaTsi u BekTopsl B mpocTpancTse (12 v)

KoopauHate! B mpoctpaHcTBe. Ocu KOOPAMHAT B IIPOCTPaHCTBE. PaccTosiHue MeX Ty TOUKaMU B IIPOCTPAHCTBE.
** Jlokazamenbcmeo (hopmynvt paccmosHusl.

Koopnunats! cepeanHbl 3aqaHHOTo oTpe3ka. BekTopsl B mpoctpaHcTBe. CloxkeHre U BbluMTaHKe BeKTopoB. Koop-
MHATHI TOYKY U BeKTOpa. PaBeHCTBO BEKTOPOB M €T CBOMCTBO. KoopmrHATHI BeKTopa. YMHOXEHNE BEKTOpa Ha YMCIIO.
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**ﬂozcawmeﬂbcmeo ceomempudecKux ceoiicme YMHOJUCEHUA 6eKniopa HA YUCN0.

CBolicTBa yMHOXEHUS BeKTopa Ha unciio. KommHeapHbie BekTophl. CoHanpaBieHHbIe BeKTopkhl. [Tlapamerpu-
yecKoe 3agaHue npssMoit. KomiuiaHapHbie BeKTOpbl. EAMHCTBEHHOCTD pa3ioKeHUs BEKTOpa 0 TPEM HEKOMILIA-
HapHBIM BEKTOPaM.

**Ceoboduble sexmopnt. **[launa u nanpaeaenue co600H020 sexkmopa. **Cymma u pazHocms c60000HbIX 6eKMOPO8.
** Paznoycenue c60000H020 6eKMOpa N0 Mpém HeKOMNAAHAPHbIM 8eKmopam. ** Tpéxmepnocme npocmpancmaa.

UccaenoBanne dynkumii (12 g)

ITpunomrxenue 3HaueHus ¢pyHkmu. Teopema Jlarpamxa. Ipadukm ¢yHKmil u nx mocrpoerne. O0IacTh onpeae-
JIGHUSI U HeTNpepbIBHOCTh. [TpoMeXXyTKI, 3HaK MOCTOSIHCTBA U HYJIU (DyHKLIMU. **[Ipedeast (hynkuuu cnpasa u ciesaq.

[TpomeXKyTKr MOHOTOHHOCTH. JIoKaTbHbIe MUHUMYMBI 1 MAKCUMYMbI (DYHKIIMH, TOYKU 3KCTpEMyMa.
** [Ipomencymku 8bInyKAOCMU U B0CHYMOCMU.

OTanbl NocTpoeHUs rpaduka QyHKLIMK. DjeMeHTapHbIi MpuMep Ha roctpoeHue rpaduka. *[pumep na nocmpoe-
Hue epagukra, umeroweeo acumnmomst. ** [Ipumep Ha nocmpoerue epagurxa QyHKUUU ¢ 08YMS PA3HBIMU HAKAOHHBIMU ACUM-
nmomamu.

3agauu Ha HAaUOOJIbIIME U HAMMEHBIIE 3HAUCHMUSI. MaKCI/IMYM 1 MUHUMYM (I)YHKLII/II/I Ha MHOXKECTBE.

*Teopema Depma. ** [Ipakmuueckas 3a0aua Ha Haxoxcoenue maxkcumyma Gynxuuu. * Hoevie npusnaxu aokaiwvhozo
MAKCUMYMA U A0KAAbHO20 MUHUMYMA.

MeTton koopauHaT B mpoctpancTse (10 v)

CxaJsipHOe IIPOM3BeIeHe BEKTOPOB U ero cBoiicTBa. JlimHa BeKTopa. Yroi Mexny BekropaMu. [lepnenau-
KYJISIPHOCTb BEKTOPOB.

*[IpumeneHue 6eKmMopo8 K peulenuio 2eoMempuieckKux 3a0a.
HopmMainb K IJIOCKOCTH.

*Cywecmeoganue HOpManu.

3agaHue TUIOCKOCTH C IIOMOIIBIO YpaBHEHUSI.

* BekmopHblil nPU3HAK NAPAALeAbHOCIU NPAMOU U NAOCKOCIU.

KocuHyc yria mexay BeKTopamu. Yrojl MeXIy CKpelIMBaOIUMUCS MPSIMbIMU. YTOJ MEXIY TJIOCKOCTSIMU.
BekTopHbIi TpU3HAaK MEPIEHANKYISIPHOCTU MJIOCKOCTEH.

** BekmopHblil NPU3HAK NAPAAIeAbHOCMU NA0CKOCMell.

CuHyc yriia Mexnmy MpsMoil U MI0CKOoCcThio. Dopmysa pacCTOSHUS OT TOYKU A0 IUIOCKOCTHU. ** PaccmosiHue
Medncoy CKpeuju8arouuMucs npsmolmu.

VYpaBHeHMEe cephl.
*CocmaeneHue ypasnenus cghepol. ** Kacanue cghepor ¢ nnockocmotio.
‘YpaBHeHus ¢ Heu3BecTHO# (hyHKIMeit U eé mpon3BoaHbIMH (6 4)

[Nonarue nmepBooOpa3Hoil. YcinoBue MOCTOSHCTBA (yHKIMM. Tabauiia mepBoobpasHbIX. * HeonpedeaéuHolii um-
meepan.

ITpaBuiia HaxoXIeHUS TTIEPBOOOPA3HBIX.

** [Ipasuno 3ameHbl nepemeHHoll 0151 HeonpeoeaéHHbIX UHMe2panos.

IIpumep Ha cocTaBieHue nudepeHIUaTLHOTO YpaBHEHUSI.

**3adaua o nonéme napawromucma. **Ilepeas u emopas KocmuuecKkue cKopocmu.
O0mmue npeacTapieHus O IUIOMAIN U 00béMe (6 1)

CaoiictBa miomanu. [TaneTku. DnemMeHTapHbIe (GUTYPHI M MX TUTOMIAAb. ATIUTUBHOCTD 1 MOHOTOHHOCTb TLIO-
LU JJIs1 JIeMEeHTapHbBIX (QUryp.

* Kpumepuu uzmepumocmu. *J[okazamenbcmeo Kpumepues usmepumocmu.
PaBeHcTBO MuIoLIaneii paBHbIX QUIYP.
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** Uzmepumocms 00seduHenus: gueyp.

CyuecTtBoBaHMe ruioiaau kpyra. CBoiicTBa 00bEMa. DaeMeHTapHbIe (DUTYPHI B TPOCTPAHCTBE.

* Uzsmepumocmo no 2Kopdamny na **naockocmu 6 npocmpancmae.

O0BEM NMPAMOYroabHOTO Mapaeaenuneaa. O6bEM 00001IEHHOTO UMIMHAPA.

Onpenenénnblii uaTErpa (8 4)

KpusonuHeiinas tpareuusi. Meton vcuepnibiBanust. MHTerpanbHble cyMMbl. @opmyiia HetoTroHa — JleiibHuiia.
** [Tnowade ghueypul, oepanu4eHHoll epapuxamu 08yx yHKyUil.

CpolicTBa ornpeneaéHHOro MHTerpaia.

** HaxooicoeHue nepsooopasHbix ¢ NOMOUbIO NAowadel.

dopmyria 11 BEIYUCIIEHUST 00BbEMa Tell.

** Boruucaenue o0séma npusmbl. **Yeaoeue HenpepvisHocmu ceveruil. ** Jlokazamenbcmeo Gopmynvl 045 GbIMUCACHUS
00séMa.

O0BEM TUPAMUIBI.

*Teno epaujeHust.

O0BbEM KoHyca. O0BEM 11apa.
*[Ipunyun Kasanvepu.
YcnosHblie BeposaTHOCTH (8 9)

YcioBHast BeposTHOCTb. CIIOCOOBI BBIYMCIICHMSI YCIIOBHOI BeposTHOCTH. PopMysa YCIOBHOM BEpPOSITHOCTH.
®opmyiia IIpou3BeIeHNS BEPOSITHOCTE. PDOpMYJIbI BEPOSITHOCTU IIPOU3BEICHNS IBYX COOBITHUIA.

*Dopmyna eeposmuocmu npou3eeoenus HeCKoAbKux codbimuil. ** Jlokazamenabcmeo (opmyavt Npousee0eHus 6eposm-
Hocmell. * BeposmHnocmb npouseedenus 08yx He3a8UCUMbIX cOObIMuULL. * BeposimHocms npousgedeHus HeCKOAbKUX He3a8U-
CUMBIX COObIMULL.

TMonnblii kiacc coobiTuii. CBOKCTBA MOJHOTO Kiacca coObiTuid. [TpuMeHeHre MoHOro Kjacca COObITUIN K Bbl-
YUCIICHUTO BeposiTHOCTeit. DopMyJia MOJTHOM BEPOSITHOCTH.

**@opmyna baiieca seposmuocmu eunomes.

Kommiekchbie ynca (8 1)

Monaynb 1 apTyMeHT KOMIUTEKCHOTO uncia. TpuroHoMmerprdeckast (hopMa KOMIUIEKCHOTO YHCIa.
** [Ipasuno Haxoxicoenus apeymeHma KOMNAEKCHO20 YUCAQ.

YMHOXEeHNE KOMIUIEKCHBIX YMCET B TPUTOHOMeTpudecKoit (popme 3anucu. @opmyna Myaspa. *[Ipedcmasae-
HUe MPU2OHOMEMPUUECKUX QYHKUUI ¢ ROMOUBIO KOMNACKCHbIX YUCEN.

JleneHne KOMIJIEKCHBIX yrces. KopHu 13 KOMIUIEKCHOTO YKCIa.

**Dopmyna KopHell uz KkomnaexcHoeo yucaa. ** Komnaexcuoie xopuu uz 1. ** Ceoiticmea kopueii uz 1. ** [Ipumep na
npUMeHeHue KOMIACKCHbIX KOpHell u3 1.

T'eomeTpuueckue Gurypsl Ha MIIOCKOCTH M B IpocTpaHcTBe (8 1)

BryTpenHMe, BHENTHNE U TpaHWYHBIE TOYKY Iapa. BHyTpeHHOCTH mapa. OmnpenesieHne BHEITHUX, BHYTPEH-
HUX Y TPAaHWYHBIX TOUYeK. BHyTpeHHOCTh 1 TpaHWIIa MHOKECTBA.

** [Ipumep MHOMCECMBA, 0N KOMOPO2O A00as MOYKa NPpOCMpPpancmea saeasemcs epasuyHoi. BHyTpeHHUE, BHe-
IITHKE U TPAaHUYHbIC TOYKHU HA IUIOCKOCTH.

** BHympeHHue, GHeWHUe U ePAHUYHbIe MOYKU MHOMCcecms8 Ha npamoil. **Tera 6 npocmpancmee. ** [losepxrnocms
meana. **3amkHymote obaacmu Ha naockocmu. ** Boinykavie ghueypol 6 npocmpancmee. ** Boinyxavie meaa. ** [Ipusznak
sbinykaocmu mena. **3adanue noaynpocmpancmea ¢ nomouibto Koopounam. ** MuoeoyeonvHole obaacmu. ** Muoeo-
epaHHuKu. ** [Ipumepvr MHO202PAHHUKO8.

Ilepnonnueckue pynknun (6 1)
Bcroay onpenenéHHbie nepuoanueckue GyHkuuu. OcHoBHOU nepuoa. OCHOBHOM nepuoa GyHKUMU y = tgx.
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Ipapuku nepuoanueckux pyukunii. OcodbeHHocTu rpaduka nepuoguueckoin pynkuuu. [Ipumeps rpacdukos
nepuoanueckux GyHkiuii. @yHKIIUKY ¢ OCHOBHBIM TIepUoOAoM. ** H3menenue nepuodos npu auHeliHoll 3amene apey-
menma. ** Tpueonomempuueckuii 08yunen. **Cyuwjecmeoganue 0CHO8HO20 nepuooa y nepuooutecKkoeo0 mpueoHomempu-
ueck020 08yuaeHa odue2o0 8uod.

IIpumMeneHne KOMILIEKCHBIX ymce (6 9)

DyHKIIMNI KOMIUIEKCHOTO TIepeMeHHoro. [lapanienbHbIil TepeHOC M TTOBOPOTHI B KOMIIIEKCHOM TIJIOCKOCTH.
TeoMeTpuyeckuit CMBICT IMHEHHBIX (DYHKIINI B KOMIUIEKCHOM INTIOCKOCTU. **CKroab3auas cumMmempus.

YpaBHeHUS IPSIMOIT I OKPY>KHOCTH B KOMILUIEKCHOM TTOCKOCTU. MIHBepcus u e€ cBoiicTBa. *@opmyaa Jinepa
0ns1 MHUMbBIX nokazamenell. ** [lokazamenvHas hopma 3anucu KkomniekcHoeo yucaa. **CuHyc u KOCUHYC NPU KOMHACKC-
HoM 3HaueHuu apeymenma. ** [lokazamenvras QYHKUUS 6 KOMNACKCHOU NAOCKOCMIU.

ITosTopenue kypca 10—11 knaccos (10 u).
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TEMATNYECKOE NJIAHMPOBAHUE

OcHoBHOE coaepKaHue Mo TeMam

OCHOBHbIE BU/IbI IEATEJIbHOCTH
(Ha ypoBHe y4eOHBIX IefiCTBHIA)

IToBTopenne Kypca maremaTuku 10 kiaacca (10 1)

Inasa 1. IIpenen u HenpepbiBHOCTH (10 v)

Oo6nactb onpeneneHus: pyHkuuu. [Ipumep obaac-
TU ONpEHCIICHUST CIIOXHOM CTPYKTYphl. [IpenenbHbie
TOUuKu obOnactu omnpeneneHus. Ilpegen @yHKIUN.
Ipacduueckas mtocTpauusl MOHITUS Tpeaena pyH-
kuun. CBoiicTBa TipenenaoB dyHkumii. * loxazamenw-
cmeo meopembl 0151 npedeaa OMHOueHUs 08YX YHKUUIL.
CBoICTBO TIpeesioB (DYHKIIMIA, CBSI3aHHBIX C Hepa-
BeHcTBaMU. CBOMCTBO paBeHCTBA MIPEICIIOB.

IIpumep paspbiBa ¢yHKIUMU. HenpepbIBHOCTh
(yHK1IIMU B TOUKEe 1 Ha MHOXecTBe. CBOICTBa Hellpe-
PBIBHBIX (byHKIMI. HenpepblBHOCTb CIOXHOU (hyH-
KUuu. **lokazamenvcmeo meopemvl 0 HENPepblGHOCMU
CAOJCHOIL (hYHKUUU.

HenpepbiBHOCTE HeKOTOpbIX (yHKLMIA. Jlokaza-
TeJILCTBO HepaBeHCTBa sinx < tgx. *[Ipeden npu x — 0.
*Cywecmeosanue obpamnoii  @yukyuu. *Teopema
0 MHOJICecmee 3HaueHull HenpepovleHoll PYHKYUU.

**Teopema o MHONCecm@e 3Hauenull pyukuuu. * He-
npepvl8HOCMb MOHOMOHHOU QYHKUUU.

** Jlokazamenvbcmeo eOUHCMBEHHOCMU KOPHS ¢ NO-
MOUb0 MOHOMOHHOCMU. **0000weHue memooa uHmep-
804106 045 pelleHUs HepABeHCME

Baaaetsh 6a30BbIM MOHSITUITHBIM aIlnapaToM.

ITpousBoauTh TOXIECTBEHHBIE IPeoOpa3OBaHMs,
BBIYUCIISITH 3HAYEHUS BHIPAXKEHUIA.

Haxomutb npenenbl mociaeaoBaTe/IbHOCTe B Mpo-
CTEUIIMX CIIydasix.

M3aaratb 1 oopMIsTh pellieHde JOTUYECKM Mpa-
BWJIbHO, C HEOOXOAUMBIMM MOSICHEHUSIMU.

Pewmamyo ypasnenus, nepagencmea, cucmemol ypas-
HeHUll U HepaseHcmas, codepicaujue cmeneHHvle, NOKa-
3amenvHbvle, Ao2apumuueckue, mpueoHOMempuuecKue
@dyHKyuu (06e3 oepaHuveHus NoO YPOBHH CAOICHOCHU
ModcoecmeeHHbIX npeodpa30eanuil).

Xapaxmepuszoeams noeedenue QyHkyuii, npumenss
annapam uccaedosanus GYHKuui, cmpoums u uccaedo-
6amy mamemamuyeckue Mooeau peanbHbviX 3a8UCUMOC-
meil U3 OKpYJICarowel HCU3HU U U3 CMENCHbIX OUCUUNAUH,
Xapakmepuso6ams CEoLCM8a Mux 3aeUcumocmeli, uc-
X005 U3 NOAYHEHHBIX Pe3YAbIMamos.

Ilpumenamo uoero npedeavroeo nepexoda 0as 000CHO-
BAHUSA HENPEPbIBHOCIU INEMEHMAPHBIX (PYHKUULL

I'naBa 2. Cdepa u map (10 v)

Cdepa u map. Kacanue cdepsl u miockoctu. * 06-
wue moyku wapa u niockocmu. ** BHympenHue mouku
wapa u ux ceolicmaa.

OnucanHblie cdepnl. Cdepbl, ONMMCaHHbBIE OKOJO
MHOTOTpaHHMKA, TMpaMuIbl. *Haxoxcdenue uenmpa
onucaHnoil cghepul. ** Haxoxcoenue yenmpa OnucaHHoll
cghepol uepes cepedurHble NePReHOUKYAADYL.

Cdepa, BrMcaHHas B MHOTOTPaHHMK, ITMPaMMUIY.
*[lenmp cghepot, Kacarouyeiics epaneil 08yepantoeo yend.
* Peutenue 3a0au o kacamenvHuix cghepax memooom ouc-
cekmopHblx naockocmeil. ** [Ilpumep npumenenus oOuc-
CeKMOPHbIX NAOCKOCMell.

**Cepepa, kacarowascsa npamoi. ** [lepnenduxynsap-
HOCMb K NpAMOU paduyca, npogedéHH020 6 MOUKY Kaca-
Hus. **[lenmp cgpepol, Kacaroweiics cmopoH NAOCKO20
yena. **[Ipumep 3adauu Ha Kacauue cghepbl ¢ 3a0AHHBIMU
npamoimu. ** Pagencmeo ompe3Koe KacamenbHuix, npo-
8e0EéHHbIX K chepe U3 00HOI MouKU

Baaners 6a30BbIM MTOHSATUIHBIM allliapaToM.

Hcnonb3oBaTh SI3bIK CTEPEOMETPUU JJIs1 ONMCAHMUS
00BEKTOB OKPYKalollero Mupa.

HNmetb mpencraBiieHUWE O Tejax BpallleHUs; pac-
MO3HABATh HA YepTeXax W MOJENSAX IJIOCKHUE U MPO-
CTPaHCTBEHHbBIE TeOMETpUYECKUEe (PUTYPHI.

JaBath omnpenenaeHusi, ¢GopMyIUpoOBaTh CBOICTBA
TeJl BpallleHUs.

BuinosiHATE reoMeTpuyecKe MOCTPOSHUS.

HccnenoBarb 1 ONUCHIBATH TTPOCTPAHCTBEHHbBIE
OOBEKTHI.

‘YMeTb MCIOJIb30BaTh CBOMCTBA IUIOCKUX M TIPO-
CTPAHCTBEHHBIX (DUTYDP, METOJBI BHIUMCIEHUS UX JIU-
HEMHBIX 2JIEMEHTOB U YIJIOB.

IIpoBoauTh MUCHMEHHBIE W YCTHBIE JIOTUUECKUE
000CHOBaHUS MPU pPEUICHUM 3a4ay Ha BbIYMCICHUS
U JOKa3aTeJIbCTBO.
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IIpodonicerue maoba.

OcHoBHOE coaepKaHue o TeMam

OCHOBHbIE BU/IBI IEATEJIbHOCTH
(Ha ypoBHe y4eOHBIX eiCTBHIA)

N3naratb v 0hopMIATh PELIEHME JIOTUYECKU TTOCIIE-
JIOBATEJTbHO, C HEOOXOMMMBIMU TTOSICHEHUSIMU.

Jlokaszbieamo ceolicmea MHO20ePAHHUKO8 U meAa 8Pa-
WeHUsl, AHAAU3UPOBamMsd (HOPMYAUPOBKU ONpedeneHuil
u meopem.

Hcnoavzoeamov ancedpauueckuii u mpueoHomempu-
YecKuil annapam npu peuleHuu 2eoMempu4ecKux 3a0au.

Pewmamb croxcnvie 3a0auu Ha nocmpoenue, 0okasa-
MeAbCmeo U 8bIMUCACHUE ¢ AHAAU30M YCA08US 3A0adU,
onpedenenuem xo0a peuieHus: 3a0a4u, 8biIcCmMpau8anHuem
N02UMECKOU UEeNOYKU PACCYHCOCHUTl, COOMHECEHUEM NO-
AYYEHHO20 OMEema ¢ ycaoguem 3a0aqu

I'naBa 3. Ilponssomnas (10 1)

KacarenbHast k rpaduky pyHkuuu. CpeaHsiss CKo-
pPOCTb U MTHOBEHHas1 CKopocTh. [TpousBonHas GyHK-
s B Touke. *Ilpumep gyHKyuu, He umeroueli npous-
B00HOIL 8 HEKOMOPOIl MoUKe.

[TpousBonHbie 371eMeHTapHbIX (yHKUMI. BbiBO#g
paBeHcTBa (x?)” = 2x. [IponsBogHast CyMMBbI (DYHKIIWIA
U Mpou3BeeHUs (GYHKIIMU Ha YUCTIO.

** Henpepolenocmes 6 mouke HNpu Cyuecmeos8anuu
npouseodroti. T1pon3BOIHBIE CYMMBI, TTPOM3BEACHUS
1 9YaCTHOTO ABYX (DYHKITIIA.

®dopmysia NPOM3BOIHON CIOXKHON  (PYHKIIMH.
**Yacmuwvlil cayuail Gopmyavl NPOU3800HOI CAOICHOIL
GdyHKyuU.

Baaaetb 6a30BbIM MOHATUIHBIM aIlapaToM.

IIpou3BoauTH TOXKIECTBEHHbIE ITPEeOOPa30BaHUSI.

Haxomutb npenesnnl mocieaoBaTeIbHOCTE B MPO-
CTEHINUX CITyYasiX.

OO0BACHATD TEOMETPUIECKUI ¥ (DUBUIECKUI CMBICIT
IMPOU3BOTHON; MOJb30BAThCA TAOIMIIAMU TTPOU3BOJI-
HBIX U UHTErpayioB, MpaBWJIaMU HAXOXIEHUS MPOU3-
BOJHBIX CYMM, TIPOM3BEIECHUST U YACTHOTO.

M3aaratb 1 oopMIsTh pellieHde JOTUYECKM Mpa-
BWIBHO, C HEOOXOIUMBIMM MOSICHEHUSIMU.

Haxodumb npou3eodnbvie croxcHoll pyHKyUy

I'naBa 4. KoopauHaTbl 1 BeKTOpBI B pocTpaHcTBe (12 v)

ITpoexiun Ha aBe B3aMMHO TEePIEHAUKYJISIPHBIE
TJIOCKOCTU. *[opu3oHmanvHas, 6epmukanbHas HA0C-
Kocmu npoekyuil, oce npoexyui. JloctpauBaHue Mpo-
eKIIMM TOYKM IO M3BECTHBIM IpOeKIMsIM. *lacnap
Mowndic u nauepmamenvras eeomempus. *Ilpoexyus Ha
MpU 83AUMHO NePNEHOUKYASPHbIE NAOCKOCIU.

Ocu koopauHaT B mpocTtpaHcTBe. [1mockocTu, na-
pajutelbHbIe KOOPAMHATHBIM TUTOCKOCTAM. Paccros-
HUE MeXAy TOYKaMU B IIPOCTpaHCcTBe. ** JJokazamenb-
cmeo opmyavt paccmosuus. KoopamHaThl cepeanHbI
3aJlaHHOTO OTpe3Ka.

KoopauHatbl TOYKM M BeKTOpa. PaBeHCTBO BeK-
TOPOB U ero cBoiicTBo. CymMMa M pa3HOCTb BEKTOPOB.
CBoliCcTBa CJIOKEHUS U BBIYUTAHUS BEKTOPOB.

VYMHOXeHMe BekTopa Ha 4ucio. **/lokazamenb-
CMBO 2e0MEMPUUECKUX CEOUCME YMHONCEHUSL 8eKMOPA HA

Baaners 6a30BbIM MTOHSATUIHBIM allllapaToM.

Bbruncasite JIMHY OTpe3Ka Mo KOOpAWHATaM €ro
KOHIIOB; BBIYUCISITH KOOPJAUHATHI CEpEeIUHbI OTPE3Ka.

OnepupoBath ¢ BEKTOPAMU: HAXOAUTb CYMMY U pa3-
HOCTb IBYyX BEKTOPOB, 3alaHHbIX T€OMETPUUYECKHU, Ha-
XOJWUTh BEKTOpP, PaBHBI MPOU3BEACHMUIO 3aJaHHOTO
BEKTOpa Ha YMCJIO.

Haxoautb 111 BEKTOPOB, 3aJlaHHbIX KOOpAUHATA-
MMU: JJIMHY BEKTOpPa, KOOPAWMHATEI CYMMBI M Pa3HOCTHU
JIBYX U 0oJiee BEKTOPOB, KOOPIAMHATHI MPOM3BEACHMUS
BEKTOpa Ha YuCJIo.

IIpeacraBasAsTh BeKTOp B BUIE JUHEIHON KOMOM-
HallMK TPEX BEKTOPOB, PaCKIaAbIBaTh BEKTOP IO TPEM
HEKOMILJIaHAPHbBIM.

Ilpumenamo memoob: peuienus 3a0a4 HA BbIYUCACHUS
u dokazamenbcmea.
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IIpodonicerue maoba.

OcHoBHOE coaepKaHue o TeMam

OCHOBHbIE BU/IBI IEATEJIbHOCTH
(Ha ypoBHe y4eOHBIX eiCTBHIA)

yucno. CBOMICTBa YMHOXKEHMSI BeKTopa Ha ynciao. KoJ-
JIMHeapHbIe BeKTophl. CoHaIlpaBlieHHBIE BEKTOPHI.

JIuHeiiHas KoMmOMHaIMsI BEKTOPOB. EQMHCTBEH-
HOCTb Pa3jIOXEHUSI BEKTOpa MO TPEM HEKOMILIaHap-
HBIM BeKTOopaMm. ** HenpsmoyeonvHbie cucmembt Koopou-
Ham.

**Ceob00uble eekmopbl. **Jlauna u Hanpaerenue
c80000H020 6ekmopa. **Cymma u pazHocmov c60000HbIX
sexkmopos. **Koaaruneaprocmvs U KOMNHAAHAPHOCMb
c80000HbIX 6eKkmMopog. ** TpéxmepHocmv npocmpac-
mea

Pewams croxcnbie 3a0auu Ha nocmpoeHue, 00Ka-
3amMenbcmeo U GblMUCAeHUe C AHAAU30M YCA08US 3a-
dauu, onpedenenuem xo00a peuwieHuss 3a0a4u, Gbicmpa-
UBAHUEM N02UMECKOI UENOYKU DPACCYyiCOeHUll, CcOom-
HeceHueM HNOAYHEeHH020 Omeema ¢ YCA08UEeM 3a0a4u

Inasa 5. Uccaenosanne ynxumii (12 u)

ITpubnuxeHue 3HaueHUs PYHKIUU C TTOMOIIBIO
npousBogHoii. Teopema Jlarpanxka. @opmyna Ko-
HEYHBIX MpupalleHuil. **Ouenka noepewHocmu Ko-
HEYHBIX OpupalleHuil. **Quenka noepewHocmu npu-
OaudcénHOl opmyabl. YCIOBUS MOHOTOHHOCTU IS
GYHKLUU.

Ipapuku ¢byHkU 1 ux nocrpoeHue. O0IaCTh
onpeesieHus] U HenpepbIBHOCTh. [IpomMexyTKu 3Ha-
KOIOCTOSIHCTBA W HyJIW (YHKUUU. *Bepmukaavhvie
acumnmomslt. **[Ipedeavt ¢hynxuuu cnpasa u caeea.
**Suauenus Qynkyuu, cmpemsaueics Kk becKoHeuHoCmu.
ITpomexxyTkKu MOHOTOHHOCTH. JIOKajbHbIE MUHM-
MYMBI 1 MaKCUMYMBI (PYHKIIMHM, TOYKI IKCTPEMyMa.
IToBenenue rpadrka GYHKUMY MIPU CTPEMJIEHUU ap-
FYMeHTa K OecKOHeuHOCTU. **Cmpoeoe onpedenenue
acumnmomsl. **[Ipomedcymku 6bInyKAOCMU U B0CHY-
mocmu.

OTtanbl noctpoeHus rpaduka (yHkiuu. ITpumep
Ha TocTpoeHue rpaduka dhyHKuuu. *Ilpumep Ha no-
cmpoeHtue epaguxa, umeroueeo acumnmomst. ** [pumep
Ha nocmpoerue epaguxa QyHKuuu ¢ 08yMs pasHuiMU Ha-
KAOHHbIMU  acumnmomamu. **[locmpoenue epaguros
DYHKYULL npU HAAUMUU CUMMEMPUI.

3agaun Ha HaMOOJIbIIINE Y HAUMEHBIIINE 3HAYEHUS.
MakcuMyM W MUHUMYM (GYHKIMUA Ha MHOXECTBE.
**Teopema cyujecmeosanus MAaKCUMyma U MUHUMYMA
Henpepoinoi Gynkyuu. * Teopema Depma. Tlprumeps
HaXOXIEHUsT MaKCUMyMa U MUHUMyMa (DYHKIIMM Ha
otpeske. ** [Ipakmuueckas 3adaua Ha HaxodcoeHue
makcumyma @yukyuu. *Hoevlie npusHaku A0Ka1bHO20
MAKCumMyma U A0KAAbHO20 MUHUmMyma. **Cmpoeue n0-
KAAbHble MAKCUMYMbL U MUHUMYMbL

Baaners 6a30BBIM TOHITUITHBIM aITIIapaToOM.

Hcnoab3oBaTh roTOBble KOMIBIOTEPHbIE MPOrpaM-
MbI T WULTIOCTPALIMK 3aBUCHMOCTEA.

Onpenenars 3HaUeHUs GYHKIIMU 110 3HAYEHUIO ap-
ryMeHTa.

M300paxkath Ha KOOPAMHATHOM TIJIOCKOCTH Tpadu-
KW 3aBUCHUMOCTEH, 3aJaHHBIX OIMMCAaHWEM, B TaOJIMI-
Hoii (popMe u hOpMYIOit.

O0BsACHATD HA TTPUMEpPaX CYTb METOAOB MaTeMaTU-
YeCcKOro aHaau3a s UccienoBaHus (yHKIIUIA.

ITomb3oBaTbes TaOIMIIAMKM TTPOU3BOMHBIX, MPaBU-
JIaMU HaXOXIEHUST TIPOM3BOMHBIX CYMM, TIPOU3BeIe-
HUS W YaCTHOTO; MOJIb30BAThCA TTOHSTHEM TTPOM3BO/I-
HO TMpU OMUCAHWUM CBOWMCTB (DYHKIMU (MOHOTOH-
HOCTb, HauboJIblIee U HAMMEHbIIEe 3HAUCHMUST).

M3aaratb 1 oopMadTh pellieHue JIOTMYECKU Tocie-
JIOBaTeJIbHO, C HEOOXONMMBIMU MTOSICHEHUSIMU.

Xapaxmepuzoeamv nosedenue yHKyuil; npuUMeHss
annapam s1eMeHmapHuiX QYHKYUL, cmpoums U uccie-
dosamev mMamemamu4ecKue Mooesu peanbHbiX 3a8UCU-
MOCMell U3 OKPYICAOULCT HCUSHU U U3 CMENCHBIX OUCUUN-
AUH, XAPAKMEPU306amMb CE0LICINEA SMUX 3a8UCUMOCHeEll,
UCX0051 U3 NOAYYEHHbIX Pe3yAbMaAmos.

Haxo0umo npouseooruie caoxicHoil u 0bpammuoii ghyH-
KUULl; N0Ab308AMBCA NOHSIMUEM «NPOU3BOOHAS» NPU UC-
caedosanuy YHKUUiL Ha MOHOMOHHOCMb, HA IKCMPem) -
Mbl U NpU ROCMPOeHUU 2PadUK08
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I'naBa 6. MeTton koopaunat B nmpoctpancTse (10 g)

HnuHa Bekropa. CKajlsipHOEe IPOM3BEACHUE BEK-
TOPOB U €ro CBOMCTBA. Yroj Mexay BekTopamu. Ilep-
MEeHIUKYJISIPHOCTh BEKTOPOB. *[Ipumenenue 6eKmopos
K Peulenuio eeomempuueckux 3aday.

Hopwmains K mnockoctu. *Cyujecmeosanue Hopmanu.
3agaHue TUIOCKOCTH ¢ TIOMOIIBIO ypaBHeHUs. [eomeT-
PUYECKUIA CMBIC KO3 (MUIIMEHTOB IIPY HEU3BECTHBIX
B YpaBHEHMU M TIJIOCKOCTEN. * BekmopHutil npuzHak na-
PanieabHocmu NPIMOLL U NAOCKOCHU.

Kocunyc yria Mexmy BeKTopaMu. YToJI MeXIy CKpe-
IMBAIOIIMMCS TIPSIMBIMU. YTOJI MEXITY TUTOCKOCTSIMH.

BekTopHBIIi IpU3HAK MePIECHANKYISIPHOCTH ILJI0C-
KOCTeii. ** BekmopHblil npu3Hax napalieabHocmu naoc-
kocmeii. [IpyMepsl Ha BRIYMCICHHE YTJIa MEXIY TLIOC-
KOCTSIMU.

CuHyc yrjia Mexay IpsIMOil U TIOCKOCThIO. ** Bbi-
800 opmyabl 0451 CUHYCa yena mexcoy npsamoll U naoc-
Kocmoio. ** Haxoxcoenue naockocmu, obpasyrouiell 3a-
O0auHbLIL Y20 ¢ 3a0AHHOL NPAMOIL.

®opmMmyna pacCTOSTHUSI OT TOYKU IO IIJIOCKOCTH.
** Paccmosinue mexcoy CKpeujusarouuMucs npsambimMu.
** BoruucaeHue paccmosiHus mexncody ApsSMbIMU ¢ NOMO-
W0 BEKMOPO8.

YpaBHeHue coepnl. *Cocmasaenue ypasHeHus
cghepul.** Kacanue cgpepul ¢ naockocmuto

Baaners 6a30BbIM NMTOHSATUHBIM allllapaToM.

Boraucasts 1JMHY OTpe3Ka Mo KOOpIUHATaM eTo
KOHIIOB; BBIYMCIATb KOOPAMHATBHI CEPEAMHBI OT-
peska.

OnepupoBaTh ¢ BEKTOPAMU: HAXOAUTb CYMMY U pas-
HOCTb IByX BEKTOPOB, 3alaHHBIX T€OMETPUUYECKHU, Ha-
XOJUTb BEKTOP, PaBHbI MPOU3BEACHMUIO 3aJaHHOTO
BEKTOpa Ha YMCJIO.

Haxomutb 1711 BEKTOPOB, 3aMaHHBIX KOOpAWHATA-
MMU: JJIMHY BEKTOpPa, KOOPAWMHATEI CYMMBI M Pa3HOCTHU
IIByX 1 0oJiee BEKTOPOB, KOOPIMHATHI TTPOM3BEACHUS
BEKTOpa Ha YMCJIO.

IlpeacraBigaTh BeKTOp B BUIE JUHEUHOU KOMOU-
HallMU TPEX BEKTOPOB, PaCKIaAbIBaTh BEKTOP IO TPEM
HEKOMILJIaHAPHBIM.

Ilpumenamo memoos: peuienus 3a0a4 Ha GbIMUCACHUS
u dokazamenvbcmea.

Ilpumenamo KoopounamHulil U 6eKMOPHbBLIL MeMOObl
015 peuteHUs 3a0a4 Ha GbIUCACHUS U 00KA3ameabcmada.

Pewams croxcuble 3a0auu Ha nocmpoenue, dokasa-
MmeabCmeo U BblHUCAeHUe C AHAAU30M YCA08Us 3adadu,
onpedenenuem xo0da peuieHus 3a0a4u, 8biCMPAUEAHUEM
N02UUECKOU UeNnoUKU PaccylcOeHull, COOMHeceHUueM no-
AYHEHHO20 OMEema ¢ ycaoguem 3a0auu

Inasa 7. YpaBHeHus ¢ Hen3BeCTHOM (PyHKIMEH U €€ Mpou3BoIHbIME (6 9)

IToHaTtue nepBooOpa3HOIi. YCI0BUE MOCTOSIHCTBA
¢dyskuuu. CBI3b MEXAYy IepBOOOpPa3HbIMU Hempe-
pbIBHOW (yHKIUU. **Ces3b Mexucdy nepsoodopasHbiMu
paspuienoll pyuxkyuu. Tabnuua riepBoodOpa3HbIX. * He-
onpeoenéHHblll unmeepan.

IIpaBuna HaxoxneHus IiepBooOpa3HbIx. Haxoxme-
HUE TIepBOOOPa3HOU MpU JIMHEMHON 3aMeHe MepeMeH-
HOW. **[Ipasuno 3ameHvl nepemeHHoll 0151 HeONPeoeneHHbIX
uHmeepanos. *Jlokazamenscmeo npagun 8bIHUCACHUS HeON -
PeOenéHHbIX UHMe2Panos.

IIpumep Ha coctaBiaeHue AUGdGEPEeHIINATEHOTO
ypaBHeHuUs. MHTerpanbHble Kpubble. Ilpumep pe-
meHust auddepeHalbHOr0 ypaBHeHUs. *3adaua
0 noaéme cHapsaoa. **3adaua o evipasHusaHUU Memne-
pamyp. *lughgepenyuanvHvle ypasHeHus ¢ paz0enéHHbl-
Mu nepemeHHbIMU. **3adaua o noaéme napauromucma.
*[lepeas kocmuueckas ckopocms. ** Bmopas kocmuuec-
Kas cKkopocmb

Baanets 6a30BbIM MOHSITUITHBIM aIlrapaToM.

ITosb30BaTbCa TAOJMIIAMU MTPOU3BOIHBIX U MHTET-
pajioB, MpaBUJIaMU HAXOXIEHUSI TPOU3BOAHBIX CYMM,
MPOU3BEIECHUS U YACTHOTO.

Hcxons us yciaoBus 3a1a4r, COCTABASTh YKUCIOBbIC
1 OyKBEHHbIE BbIpaKE€HUsI, ypaBHEHUSI, HEPABEHCTBA
Y HAXOJIUTb 3HAUYECHUST UICKOMbBIX BEJIUYMH.

N3narats 1 odopMiaTh pellieHUE JIOTUYECKU TTOCIe-
JIOBaTeIbHO, C HEOOXOAUMBIMU MOSICHEHUSIMU.

Hcnoavzoeams 20mogvie KOMNbIOMEPHbIE NPOSPAMMbL
0415 NOUCKA nymu peuienus.

Obssacuamb cmbica nepeoobpasHoil — Kak cnocobda
HaxoJcoeHUss nymu no cKopocmu
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[nasa 8. O0mue npeacTaBieHns O IIOIAIM H 00bEMe (6 u)

CpoiictBa miomanau. IlaneTku. BDiaemMeHTapHbIE
(urypbl 1 uX IUIOIIAAL. AIIUTUBHOCTh 1 MOHOTOH-
HOCTb IUIOIIAAU [IJIsI BJIeMEHTapHbIX (puryp. *Obsedu-
HeHue, nepeceuerue U pa3HOCHb 1eMEeHMAPHbIX ueyp.

* Uamepumocmo no 2Kopoany na naockocmu. ** [pu-
Mep MHodcecmea, Heusmepumozo no Kopdawy. * Moro-
moHHOoCcmb mepbl 2Kopdana.

* Kpumepuu usmepumocmu. *Jlokazamenbcmeo Kpu-
mepues uzmepumocmu. PaBeHCTBO IUIOLIAACH paBHBIX
duryp. ** Uzmepumocms obsedunenus gueyp. Cymiect-
BOBaHME TUTOIIAIN KpyTa.

CBoiicTBa 00bEéMa. DeMeHTapHbIe (PUTYPHI B TIPO-
cTpaHcTBe. *Hamepumocms no Kopoany e npocmpaH-
cmee. Kputepuii cyuectBoBaHus o0bEéMa. O0BEM
0000IEHHOTO LMJIMHIPA

Baaaetrs 6a30BbIM MOHATUITHBIM aIlnapaToM.

IIpuBoauTh MpUMEpPHl peaIbHBIX OOBEKTOB, IPO-
CTPaHCTBEHHBIE XapaKTePUCTUKN KOTOPBIX OIMMCHIBA-
IOTCS C TIOMOIIIBIO TEOMETPUIECKUX TEPMUHOB 1 OTHO-
11(S3307078

BbInoHATh reOMETPUYECKUE TOCTPOCHUSI.

YMeTh HMCHoJib30BaTh CBOMCTBA IIJIOCKMX M IPO-
CTPAHCTBEHHBIX (DUTYpP, METOIbI BHIYMCIACHMST UX JIH-
HEHHBIX 2JIEMEHTOB U YIJIOB, (DOPMYJIbI [JIsI BBIYMC-
JICHUS TUIOLIAAEN TTOBEPXHOCTEW MPOCTPAHCTBEHHBIX
duryp, GopmMyJibl 1151 BBIYUCIEHUSI OOBEMOB MHOTO-
IPAaHHUKOB U TeJT BpallleHUsI.

IIpoBoauTh MUCHMEHHBIE U YCTHbIC JIOTMYECKUE
000CHOBaHUS MPU pELICHUM 3aday Ha BBIYMCICHUS
U 10Ka3aTeIbCTBO.

Jlokazvieamy ceoiicmea MHO202PAHHUKOB U mea 8pa-
WeHUsl, aHaau3upoeamsv @QOpPMYAUPOSKU onpeoeseHull
U meopem.

Ilpumenamo memoob: peuwieHus 3a0a4 HA GbIMUCACHUS
u dokazamenvbcmea.

Hcnoavzoeamov omHouenus pasnosesuKocmu npu
ebluUCAeHUU 006EM08 MHO2OSDAHHUKO8 U Me 8PAUeHUS..

Pewmamb croxcnvie 3a0auu Ha nocmpoerue, dokasa-
Mmeabcmaeo U BblMUCAeHUe C AHAAU30M YCA08Us 3adadu,
onpedenenuem xo00a peuieHuss 3a0a4u, 8biIcmMpau8anHuem
N02UMeCKOll YenouKu paccylcoeHuil, cOomHeceHuem no-
AVHEHH020 OMBema c ycaosuem 3adaqu

I'nasa 9. Onpenenénnnlii maTErpai (8 4)

KpuBonuHeitHas Tparenus. MeTom wMcYepribIBa-
Hus1. UHTETpasibHBIE CYMMBL.

®opwmyna Herotona — Jleitoaumna. ** [1irowaoe ¢hu-
2ypbl, 0epanuyeHHoll epagurxamu 0syx ¢yrkuuii. CBoii-
CTBa ompeAenéHHOro uHrerpana. ** Haxoxcoenue nep-
8000pA3HBIX C NOMOWBIO NAouadell.

®opmyna g BEIMUCITEHUS 00béMa Tel. ** Boiyuc-
AeHue 00véma npusmol. **Ycaoeue nenpepvienocmu ce-
uenuil. **/lokazamenvcmeo opmynvt 045 GbIMUCACHUS
00séma. O0bEM nupamuabl. *Teso epauerus. O0bEM
konyca. O0béMm wmapa. *Ipunyun Kasasvepu

Baagerh 6a30BBIM NOHSATUIHBIM arlltapaToM.

IToab30BaTbca TaOIMIIAMY MHTETPAJIOB.

O0BsACHATD Ha TIpUMepax CYyTh METOIOB MaTeMaTH -
YeCKOro aHaju3a JIjisl BEIYUCIEHUS TUTomaneii puryp,
OrpaHUYEHHBIX TpaduKaMu (PYHKIIMI; BbIUMCICHUE
00BEMOB B ITPOCTEUIINX CTydasiX.

M3aarats 1 oGopMIaTh pelIeHNe JIOTUISCKH TTOCTIe-
JTIOBaTeJIbHO, C HEOOXOIUMBIMU MMOSICHEHUSMH.

Hcnoavzoeams 2omoesvie KoMnbIOMeEPHbIE NPOSPAMMbL
0151 NOUCKA Nymu peeHusl.

Obssacnamy cmbica nepeoodPaA3HOl — KAK cnocooa
HaxXoXcOeHUss Nymu no CKOPOCMU, GbIYUCASIING NAOUA -
ou naockux ghueyp u 06sémo8 mea ¢ NOMOULbIO UHME2-
panra
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InaBa 10. YciaoBHble BeposSTHOCTH (8 1)

VYcenoBHast BeposATHOCTh. CrHocoObl BBIYMCICHUS
ycaoBHOI BepositTHocTH. DopMyia YCIIOBHOM BepOSIT-
Hoctu. Popmysia TPOU3BEIEHHUS BEPOSITHOCTEIH.

DopMyITBl BEPOSITHOCTH TIPOM3BEICHUS IBYX CO-
ObITHIL. * Beposimuocmb npoussedeHus 08yX He3asuUcu-
MbIX COObIMUIL.

IMonnerit kmacc coObiThii. CBoOICTBA TMOJHOTO
Kjacca coobiTuii. [IpuMeHeHue MOJIHOTO Kjacca Co-
OBITUI1 K BEIYMCIIEHUIO BeposiTHOCTe. Dopmyria 1moJi-
HOi#1 BeposiTHOCTU. **@opmyna baiieca éeposmuocmu
eunomes

Baagerb 6a30BbIM MOHSITUHBIM alapaToM.

IIpuBoaAMTH TIPUMEPHI MPOLIECCOB U SIBICHUM, UMe-
IOLIMX CJIyYallHbIA XapaKTep; HAXOAUTh B IIPOCTEMILINX
CUTyalLIMSIX M3 OKPYXKalollei XXU3HU BEpOSITHOCTb Ha-
CTYILJICHUSI CIY4alTHOTO COOBITHSI; COCTABJIATD TAOIUIIBI
pacnpeaesieHUs BEpOSITHOCTEH.

N3naratb 1 oopmMiasiTh pelieHUe JIOTUYECKU TMO-
CJIeIOBaTEJIbHO, C HEOOXOAMMBIMU IMTOSICHEHUSIMU.

Xapaxmepuzoseamv npoueccol u s61eHus, umeroujue
8EPOSIMHOCMHDLIL XapaKkmep, OUeHUBAMb GepOSNHOCH! -
Hble XapaKkmepucmuku CAy4AUHbIX 8eAUHUH NO CMAMUC-
mu4ecKum OaHHbIM.

Ilpueooums npumepvr mamemamuueckux 3a0a4, ons
peuleHUst KOMOopbIX Ueaecoo0pasHo NPUMEHSIMb 2eoMem-
puyecKuil cnocob 3a0anus 6eposmHOCMU,; Peuams npo-
cmelluiue NpUKAadHble 3a0a4u Ha 2eomMempu4ecKue 8epo-
amHocmu

I'naBa 11. KomniekcHbie ynciaa (8 v)

Momyb 1 apryMeHT KOMILUIEKCHOTO YiciIa. Tpuro-
HoMeTpuyeckasi hopMa KOMILJIEKCHOTo uunchia. **[1pa-
BUN0 HAXO0XCOCHUSI ApeYMEeHMA KOMNACKCHO20 HUCAA.

YMHOXEeHME KOMIUIEKCHBIX YMCE]l B TPUTOHOMET-
puyeckoii popme 3amucu. Popmyna Myaspa.

*[Ipedcmaenenue mMpueOHOMEMpU4eCKUX QyHKYUIl
¢ NOMOWbI0 KOMAIAEKCHbIX Yucen. JleleHrne KOMIUIEeKC-
HBIX YHCEJL.

KopHu u3 xoMruiekcHoro uucia. **@opmyaa kop-
Hell u3 KomnaekcHoeo yucaa. ** Komnaexchole KopHu u3
1. **Ceoiicmea kopueii uz 1. ** [Ipedcmaesienue xopHeli
U3 KOMNACKCHO20 HUCAA € NOMOWbIO KopHei u3 1. ** [Ipu-
Mep Ha npuMeHeHUe KOMNACKCHbIX KopHel u3 1

BaaneTs 6a30BBIM ITOHSITUIHBIM aIlIIapaToOM.

Xapakrepu3oBaTh CCTEMY KOMIUIEKCHBIX YMCEL.

IIpousBoauTh TOXICCTBEHHBIE ITPeOOpPa30BaHUSI,
BBIYMCIISITH 3HAYSHUS BBIPAKCHUIA.

M3naratb 1 oopMIATH pellIeHNe JJOTUUECKH TIpa-
BWJIBHO, C HEOOXOIMMBIMH MOSICHEHUSIMU.

Ilpueodumv npumepvt pacuiupenus d1eMeHMAPHBIX
@YHKUUIL Ha 06AaCMb KOMIAEKCHbIX Hlicen.

Pewams ypasnenus, nepasencmea, cucmemvl ypag-
HeHull u HepaseHcme (6e3 0epaHuUeHUst N0 YPOBHIO CAOJIC-
HOCmU modicoecmaeHHbIX Npeobpas’08anuil); UCHOAB30GANb
ceolicmea (YyHKYUIL, 6X00UWUX 6 YpasHeHUe, 045 000CHO-
BAHUSI YMBEPICOCHUS O CYUeCMBOBAHUU PeUeHUN U 00 UX
Koauuecmee

Inasa 12. I'eomeTpuyeckue purypbl

HAa ILUIOCKOCTH M B mpocTpaHcTBe (8 1)

BHyTpeHHUe, BHEIITHUE U TpaHUYHbBIC TOYKH II1apa.
BuyrpenHocTs mapa. OnpenesieHe BHEIITHUX, BHYT-
PEHHUX U TPAHUYHBIX TOYeK. BHYTpEHHOCTD U rpaHu-
11a MHOXeCTBa. BHyTpeHHMe, BHEIIHUE U IPAaHUYHBIC
TOYKU Ha TIJIOCKOCTU. ** Buympennue, éneuwiHue u epa-
HUYHblEe MOUKU MHOICECME HA NPAMOLL.

**Teaa 6 npocmpancmee. **3amkHymocmv men.
** [Toanoe onpedenenue meaa. **Ilogepxnocms mena.

**3amkHymble obaacmu Ha naockocmu. ** Boinyk-

WmeTh mpeacTaBjieHde O MHOTOTpaHHUKAx U Te-
JIax BpallleHMsI; paclo3HaBaTh Ha yepTexax U MOJEJIsIX
IJTOCKUE U TTPOCTPAHCTBEHHbIE TeOMeTpUIecKUe (PUry-
DBI, COOTHOCUTB TPEXMEPHBIE OOBEKTHI C X OMMCAHUEM,
yepTexkaMu, U300pakeHUSIMU.

Hcnoab3oBaTh B OTHOILIEHUU T€OMETPUYECKUX (DU-
IYyp TFOTOBbIE KOMIBIOTEPHbIE MPOrpaMMbl sl TO-
CTPOEHUS, MPOBEIECHUS SKCIIEPUMEHTOB M HabJt01e-
HUI Ha MJIOCKOCTU U B MPOCTPAHCTBE; MCMOAb30BATD
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Able ghueypul Ha NAOCKOCMU, NPAMOLL U 8 NPOCIMPAaHCMee.
** [lepeceueHue HeCKOAbKUX 8bINYKAbIX Queyp. ** Boinyk -
avle meaa. ** [lepeceuenue npsamoil ¢ bINYKAbIM MEAOM.
**[Ipusnax evinykaocmu mena. **3adanue noaynpoc-
MPAHCMEa ¢ NOMOULbIO KOOPOUHAM.

** MHoeoyeonvHble  obaacmu.  **MuoeoepanHuku.
** Boinykavle MHO202panHuKu. ** Pazouenue mHo2oepam-
HUKO08 Ha mpey2oavHble nupamudst. ** [Ipumepsr MHO20-
epaHuuko08. **I[loaynpasuibHvle MHO202PAHHUKU

MIPOTPAMMBbI, [TO3BOJISTIOLLIME TTPOBOJNTD SKCIIEPUMEH-
Thl U HAOTIOAEHUS TMHAMUYECKHU (B IBVKEHUM).

Jloxazvieams ceolicmea MHO202PAHHUKOS U men 8pa-
WeHUs, aHaAu3upo8ams QOpMyAUPoOSKU OnpeoeseHuil
U meopem.

Ilpumenamo memoob: peuwieHus 3a0a4 HA BbIYUCACHUS
U doKazamenvcmea.

Pewams croxcubie 3a0auu Ha nocmpoenue, dokasa-
Meabcmeo U BblMUCAeHUe C AHAAU30M YCA08UsS 3adadl,
onpedeneruem xooa peuieHus 3a0a4u, ebiCMpPausaHuem
N02UMeCKOll YenouKu paccylcoeHuil, coomueceHuem no-
AVHEHH020 OMeema c ycaosuem 3ada4u

Inasa 13. [lepnonnueckue pynkmum (6 9)

Bciony omnpenenéHHble mnepuoguueckue (pyHK-
uuu. OcHoBHOM mepuoa. OcHOBHOI mepuof (pyHK-
uuu sin2x. He Bcrony onpenenéHHble NepUOaUIECKIE
¢yHkmu. OcHoBHOM nepuoa pyHKuMu tgx. Ipabuku
MepUOINIeCKIX (DYHKITUIA.

OcobeHHocTH TpaduKa MepuoanYeckKoin (yHK-
uuu. [Tpumepsl rpaduKoB NepuOANIECKUX (PYHKIIUA.
DyHKIIMN ¢ OCHOBHBIM TTEPHUOIOM.

** Muoocecmao nepuodoé QoyHKyuu, umerouieli 0CHO8-
Holl nepuod. ** Uzmenenue nepuodoe npu AUHelHOlU 3a-
MeHe apeymenma. ** Teopema o auHeliHOll NOOCMAHOBKe
6 apeymenm. ** Tpueonomempuueckuii 08yunen. OyHK-
LIMM C COU3BMEPUMbBIMU TTEPUOTAMU.

**Cymma u npoussedenue YHKYUI C COUBMEPUMbBIMU
nepuodamu. **Cyuecmeoganue 0CHO8HO20 nepuooa y ne-
PUOOUHECK020 MPUSOHOMEMPUUECK020 08Y4AeHA 00Wjeco
suda

Baanetb 6a30BbIM MOHATUITHBIM aInapaToM.

JaBath ompeneneHus, (opMyIHpPoOBaTh CBOIICTBA
TPUTOHOMETPUUECKUX (DYHKIIMIA.

IIpuBoauTh MpUMEPHI peabHBIX SIBACHUI W IMPO-
1IECCOB, B TOM UHCJIe TIEPUOINIECKIX, KOJINIECTBEH-
HbI€ XapaKTePUCTUKU KOTOPBIX OMHUCHIBAIOTCS C IO-
MO0 (DYHKIIUIA.

Hcnoab3oBaTh TOTOBBIE KOMITBIOTEPHBIE TTPOTPAM-
MBI 1T WULTIOCTPAIIMK 3aBUCHMOCTE1A.

Onpenenars 3HayeHUs] (QYHKIUMU IO 3HAYEHUIO
apryMeHTa; n300paxaTh Ha KOOPIUHATHON TIOCKOC-
TH TpacMKU 3aBUCUMOCTEH, 3aJaHHBIX OMUCAHUEM,
B TaONM4HO# opMe U (hOpMYJIOii; OMUCHIBATh CBOM-
cTBa (YHKUMIA ¢ ONOPOi Ha rpaUKH.

Xapaxmepuszoeamsv nogedenue yHKyuii, npumeHss
annapam uccaed08anus GYHKYUN, CMpoums U uccaeoo-
eéamv mamemamuueckKue Mooeau peanbHbvlX 3a8UCUMOC-
meill U3 OKpYICarouieil HCU3HU U U3 CMENCHbIX OUCYUNAUH,
Xapakmepu3oeams c8olCM8a dMux 3aeucumocmell, Uc-
X005 U3 NOAYYEHHbIX Pe3yAbmanmog; npUGoOUnts NpuMepbl
(U3 cMeXCHbIX OUCUUNAUH), NOKA3bIBAIOUUE 02PAHUYEHUS
8 NPUMEeHeHUU MamemMamuyeckKux mooeneil

InaBa 14. Ilpumenenue

KOMILTEKCHBIX ynce (6 1)

DYyHKIIMA KOMILUIEKCHOTO TepeMeHHoro. MOyH-
Kuus f(z) = z + m n mMapajuleNnbHBIN TTepeHoc. PyH-
kuus f(z) = mz u oBopoT. ®yHKUMA f(2) = tz TIpn
t € R v romotetus. IToBOpoThl B KOMILIEKCHOM TMJIOC-
KOCTU. [eoMeTpruUYecKuid CMbIC] JUHEWHBIX (DYHKLIMUI
B KOMITUJIEKCHOM TJIOCKOCTHU.

®Oyukuusg f(z) = z U CUMMETPUST OTHOCUTEIb-
HO JIeNCTBUTENbHON ocu. **@yurxyus f(z) = m’z npu
Im| = 1 u cummempus omnocumenwvro ocu.

Baagerb 6a30BbIM MOHSTUHBIM anapaToM.

XapakTepu3oBaTh CHICTEMY KOMILJIEKCHBIX YKCEI.

IIpou3BOUTb TOXIECTBEHHbIE MpPeoOpa3oBaHus,
BBIUMCJISITH 3HAYEHMS BbIPAXKEHU.

WN3aarats 1 oopMasTh pellieHUE JOTUYECKU Mpa-
BWIbHO, C HEOOXOIUMBIMM MOSICHEHUSIMU.

Ilpusodums npumepsvr pacwupenus 31emMeHMAPHbIX
@dyHKYULL Ha 004aCMb KOMNAEKCHBIX YUCe.
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YpaBHeHUE TIPSIMOU B KOMILJIEKCHOM TIJIOCKOCTH.
YpaBHEeHME OKPY>KHOCTU B KOMILIEKCHOM IJIOCKOCTH.
WuBepcusa u e¢ cpoiictBa. [Ipeodpa3zoBaHue OKpyX-
HOCTU MPU UHBEPCHUM.

**Qopmyna Diinepa 0asa MHUMBIX noKazamenell.
** [lokazamenvbHas gopma 3anucu KOMHAEKCHO20 YUCAA.
**CUHYC U KOCUHYC NpU KOMNACKCHOM 3HAYEHUU apey-
MeHma

Pewmamyo ypasnenus, nepagencmea, cucmemol ypas-
HeHull u HepaseHcme (0e3 0epaHuUerUst N0 YPOBHIO CAOIC-
HOCMU MONCOCCMBCHHbIX NPeodpa306anull); UCHOAb30-
eampv ceolicmea (PyHKUUil, 6X00UUX 8 ypasHeHue, 04
000CHOBAHUS YMBEPICOCHUS O CYULeCMBOBAHUU PEULCHILLL
u 00 ux Koauvecmaee

IToBTOopenue kypca maremaruku 10—11 knaccos (10 1)
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MNEPEYHEHb ANATHOCTUPYIOLWNX PABOT

CamocTosTeIbHbIE M KOHTPOJIbHBIE pa0OTHI IPUBEACHBI B METOAMYECKOM ITOCOOUM K yUeOHUKY «MaTeMaTu -
Ka: ajirebpa ¥ HavaJla MaTeMaTU4eCKOTo aHajIn3a, reoMeTpus» s 11 Kitacca 06111e00pa3oBaTeIbHBIX OpraHu3a-
uuii nox penakuueit akagemuka PAH B.B. Ko3snosa u akanemuka PAO A.A. HukutuHa.

JuarHocTtupyoiine padothl — 14 caMOCTOSITEJIbHBIX U 8§ KOHTPOJIBHBIX paOOT MPUBEACHbI B 4 BapUaHTaX Kax-
nast.

Tembt camocmosamenvrbix pa60m

[Ipenen u HeMpepbIBHOCTL (DYHKIIUU.

Cdepa u map.

ITpousBonHas.

KoopnuHatbl BeKTOpa B MPOCTPaHCTBE.
HccnenoBanue (pyHKIMIA.

WUccaenoBanne QyHKINI.

MeTtoa KoOpaIrHAT B TIPOCTPAHCTBE.

MeTtoa KoOpaIrHAT B TIPOCTPAHCTBE.
ITepBooOpa3Hasi u HeonpeaeJaEHHbI MHTETpaJl.
10. Omnpenen€HHBIN MHTETPAJ U TLIOLIAAb (PUTYD.
11. OOBEM TelL.

12. YcioBHBIE BEpPOSITHOCTH.

13. Tlepuomnyeckue yHKIIUMN.

14. KoMmIuiekCcHbIe Yyrcha.

OO\ AW

h

Temwt konmpoavhvix pabom
Cdepa u map.
IIpousBoaHasi.
KoopnuHathel BeKTOpa B IPOCTPaHCTBE.
HccnenoBaHust GyHKIMM C TIOMOILbIO TPOU3BOIHOM.
MeTtoa KoopaMHaT B TPOCTPAHCTBE.
YpaBHEHUSI ¢ HEM3BECTHOM (DyHKIIMEH U €€ MPOU3BOIHBIMU.
ITnomanb 1 00BEM U ONpeeIEHHbIN UHTerpall.
Hrorosas koHTpoabHas padora 3a Kypc 11 xnacca.
KOHTpOJ‘[bHO -M3MEPUTETbHBIC MaTepPUaIbl B BUAE CAMOCTOSTENBHBIX pabOT IIPUBEIECHBI B METOIUYECKOM 10~
cobun «MaTteMaTuueckuii MpakTUKyM Io Kypcy «Martematuka». 11 kiace» (mon pemakuueid akanemuka PAH
B.B. Koznosa u akagemuka PAO A.A. HukutuHa) B Kosimuectse 30 paboT B IByX BapuaHTax.

o B R e

Temwt camocmosamensuvix pabom, npeocmasaeHHbIX 6 KOHMPOALHO-UIMEPUMEAbHBIX MANEPUALAX
IIpenen pyHKLIMMN.

Ipenen u HeMpPEePbIBHOCTb.

Ilepeceuenue chepsl C ITOCKOCTHIO.

OnucaHHbIe chepbl.

Brnincannbie cephl.

ITpousBonHas.

IIpousBonHast CIOXHON (PYHKIIMU.

KoopnuHathl 1 BEKTOpPBI B TPOCTPAHCTBE.
PaznoxeHne BeKTOPOB 1O COCTaBISIIOLIMM.
CMelllaHHbIE 3a/1a4H.

ITpoMeXXyTKU 3HAKOMOCTOSIHCTBA U MOHOTOHHOCTH.
KacarenbHble 1 aCUMIITOTHI.

Ipapuku pyHKLIMIA.

ITpsimast ¥ TJIOCKOCTb.

Vbl B mpocTpaHCTBeE.

0NN B W

—t et ek e \O
AL =or
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

PaccTrosinus B mpocTpaHCTBe.

VYpaBHeHMe chephl.

INepBooOpa3zHas.

ITepBooOpa3Hasi u HeonmpeAeAEHHbI MHTETpaJl.
3aMeHa nepeMeHHbIX.

CMelllaHHbIE 3a1a4H.

TeomeTpuyeckme GUTYPHI.

Onpenen€HHBIN MHTETPaI.

Bbruucnenue mioanei.

BoiuncieHue 00bEMOB.

YcnoBHbBIE BEPOSITHOCTH.

[Nepuonnyeckue GyHKIIMH.
TpuronoMmeTrpuueckas hopMa 3arucu KOMIJIEKCHOTO YHCIIa.
[TpuMeHeHUe KOMITJIEKCHBIX YUCEJ.
CMelllaHHbIE 3a1a4H.

YyeOHO-MeTOoan4eckuit komnnekt «<MaTtemaTuka: anrebpa n Hayana
MaTemMaTU4ecKoro aHann3a, reomeTpus»
ansa 11 knacca o6weo6pa3oBaTesibHbIX OpraHu3auun
nop pepakuuen akapemuka PAH B.B. Kosnosa
n akagemuka PAO A.A. Hukntuna

1. ITporpamma kypca «Marematuka». 10—11 knacchl.
2. Pabouas nporpamma «Marematukas. 11 kitacc. bazoBblit ypoBeHb.

3. YueOHuK «MaTteMaTuKa: ajaredbpa U Hayajla MaTeMaTUYECKOro aHajn3a, TeoMeTpush» mis 11 Kinacca oOiie-
obpasoBarelibHbIX opranu3auuii (mox pexd. akagemuka PAH B.B. Ko3nosa u akanemuka PAO A.A. Hukutuna).

4. MeTtonuueckoe rocodue K yueOHMKy «MaTemaTuka: aaredpa 1 Hayajaa MaTeMaTUUYeCKOro aHajau3a, FreoMeT-
pust» a7 11 kimacca o61eo0pa3oBatelibHbIX opraHu3anuii(non pea. akagemuka PAH B.B. KoznoBa u akanemuka

PAO A.A. HukutuHa).

5. MaremaTuuecKuii mpakTUKYM IO Kypcy «Marematukas. 11 kiacc. (o pen. akagemuka PAH B.B. Kosnosa

u akagemuka PAO A.A. HukutuHa).

6. DnexTpoHHas popma yueOHMKa «MaTeMaTnKa: ajiredpa 1 Hayajaa MaTeMaTU4eCKOTO aHAJIN3a, TEOMETPHUSI».

11 xuracc.
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Yuebno-memoouueckoe uzdanue
drocC
MHHOBALIMOHHAM LIKOJIA

PABOYA{ ITPOI'PAMMA

K y4eOHHuKY «MaTtemMaTHKa: ajiredopa u Hayajaa
MaTeMaTH4eCKOro aHau3a, reoMeTpus»

non penakiueit akagemuka PAH B.B. Kosnosa
u akageMuka PAO A.A. Hukutuna
st 11 kimacca o611eo0pa3oBaTeIbHBIX OpraHu3alnii

ba3oBblii ypoBeHb

ABTOP-COCTaBUTEb
Jlamenxo AHHa AHATOJIBEBHA

Penaxrop A.A. Jlawenko
XynmoxectBeHHBI penakTop A.C. [lobe3unckuii
Koppekrop I'.A. [oaybkosa
Bépctka E.A. bpecaasckoeo
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