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IpeameT (Kypc): yuebHozo npeomema «Mamemamura. Basoevlii U
NnpogpunbHbLiL YposHU»
Kaacc: 10-11
KoAH4YecTBO 4acoB mo yd4eOHomy maaHy: 385 wacoB 3a JBa roxa
obygyenus: u3 pacdéra ¢ 10 mo 11 xkaacc (6a30BrIff Kypc) — 4 4aca B
Henearo, ¢ 10 o 11 xaacc (mpoduabHEI Kypc) - 7 9acCOB B HEJIEAIO
CocraBaeHa B coorTBeTcTBUU ¢ PefepasbHOil pabodeil mporpamMmmon
o MaremaTHke.
Y4yeOHHUKH!:
AsTOop: Mopakosu4 A.I'., Cemenos I1.B. u np.; Aranacau A.C, Byty3oB
B.®.
HaumeHoBaHHe: AAreOpa W Hadasa MaremMaTHdeckoro aHaamusa 10
Kaace (BazoBplif M yrayOaéHHBIH), B 2 uacTax, Aarebpa u Hadasa
MaTeMaTH4YeCcKoro aHaausa 11 raacc (BasoBelif 1 yrayOA€HHBIN), B 2
qgacTax; 'eomerpus 10-11

HsnaTeascTBO, roa: MockBa, manareabcTBo «Ipocsemenues, 2018-
2020 r.|



['ocymapcTBeHHOE OFO/IKETHOE YUPEIK/ICHIC
JIOMOJIHUTENNBHOT0 IIpodeccuoHansHoro oopazoranns Camapcekoii obmactu
«KHUrymeBcKkHil peCyYpCHBIH IIEHTP»

PernonansHoe yueOHO-MeTO[UUeCKOe 00heIHHEHNE YIUTelleil MaTeMaTHKU

MopensHas CHHXpOHU3HpPOBaHHAs pabodast IporpaMma

0a30BOTO U YIUIyOJICHHOTO N3YYCHUS IIpeIMETa
MATEMATHUKA
(10 kmacc)

IIporpamma paspaboraHa Ha ocHoBe DeepaabHOIT pabodeil MPOrpaMMBI cpeIHero o0IIero
obpazoBaHus npeaMeTa «MaTeMaTnka» 6a30Boro ypoBHS U Paboueil mporpaMMb! cpeHero
o0miero odpa3oBaHus IMpeaMeTa «MaTeMaTHKa» YIIyOIeHHOTo YpoBHS (000peHHOI penteHneM
(enepanbHOro yaeOHO-METOIHIeCKOro 00beHHeHNs 110 001IeMy 00pa30BaHUI0, IIPOTOKOI 7/22
0129.09.2022 1.
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[TOACHUTEJIBHAS 3ATINCKA
OBIIAS XAPAKTEPNICTHKA YUEBHOI'O IIPEJJMETA «MATEMATHKA»

JlanHag mOporpaMma CIyXKHT OCHOBaHHeM IS YuuTeldd IIo paspaboTke paboueit
MpOTpaMMBI II0 MaTeMaTHKe B KJIaccax, TJie pealn3yeTcs MyIbTUIIPOIUTbHBIN YaeOHbIII IaH. B
paznene «TemaTHueckoe IUTAaHUPOBaHHUe» COJlepiKaHIe OOyUeHHS CHHXPOHH3HUPOBAHO JUIA
MapaiebHOr0 N3ydeHns oOyJaronuMucs IpeMeTa Kak Ha 0a30BOM, TaK M Ha YIIyOJIeHHOM
ypoBHe. TmaTHdeckoe IUTaHHPOBaHUE COCTABIEHO IO yUeOHBIM KypcaM «Aire0Opa U Hadaiaa
MaTeMaTHYecKoro aHammsa» u «[ eomerpusi». YaeOHBIT Kypc «BepoSTHOCTh U CTaTHCTUKA» HE
MOXkeT OBITh CHHXPOHH3HPOBAaH, TAaK KaK HMeeT pa3HOe MpeJMeTHOe CoJep/KaHue, KOTOopoe
Hu3ygaercs B o0beMe OJIMHAKOBOTO YIeOHOTO BpeMeHH.

CHHXpOHM3NpOBaHHAS pabodas MporpamMMma IMo ydeOHOMY mpeamery «MaremaTHKa»
0a30BOTO M YIIIYOIEHHOTO YPOBHA 1A oOydaronmxcs 10 KmaccoB pa3paboTaHa Ha OCHOBE Ha
QenepanbHOI padodeil IpoTrpaMMBbl CpeIHETO 00Iero oOpa3oBaHud IpeaMeTa «MaTeMaTHKa»
0azoBoro ypoBHAI u PaOoueil mporpamMmel cpemHero oOmero oOpa3oBaHHS IIpenMeTa
«MartemMaTHKa» YIUIYOJIEeHHOIO YpoBHS (0mZ0OpeHHOH pemreHHeM ¢eaepaabHOr0 YIeOHO-
METOIHIeCKOro 00beAHHEHH 110 00IIeMy 00pa30oBaHHUI0, IIpoToKoa 7/22 ot 29.09.2022 1.

Peammsanums mporpaMMbl  00eCHeYHBAET OBJaJIeHHE KIIOYEBBIMH KOMIIETEHITISMI,
COCTaBJIIOIUMH OCHOBY JUI1 caMOpa3BHTHS H HEMPEephIBHOTO 00pa3oBaHMs, IIEJ0CTHOCTh
OOIICKYIBTYPHOTO, THIHOCTHOTO U TI03HABATEILHOTO Pa3BUTHS JTMIHOCTH 00yJarOIIIIX CSL.

B paboueii mnporpaMMe yYTeHBI HJAeH H ToaokeHHS «KOHIENIIN pa3sBUTHA
MaTemMaTHieckoro obpasoBanusg B Poccuiickoil @exmepanun». B cOOTBeTCTBUH ¢ Ha3BaHHEM
KOHIIETIITHH MaTeMaTH4ecKoe oOpa3oBaHIe JIOMKHO, B YaCTHOCTH, pellaTh 3a/1a4y odecredeHus
HeoOXOIMMOT0 CTpaHe Yiciia BBITYCKHHKOB, MaTeMaTHIecKasd MOATOTOBKAa KOTOPBIX JIOCTaTOYHA
JUIS TpoAOouKeHHS oO0pa3oBaHMS [0 pa3IHYHBIM HAMpaBIeHHSAM, BKIIOUYasd IIperojaBaHUe
MaTeMaTHKH, MaTeMaTHIecKHe HccIeloBaHud, padoTy B cepe HHPOPMAITHOHHBIX TEXHOJIOTHII 1
Ip., a TakkKe oOeclmedeHHS [UIA KaKJIOro OOYJaromerocs BO3MOJKHOCTH JIOCTHKEHHSA
MaTeMaTHYeCKOi IMOJATOTOBKH B COOTBETCTBHH C HEOOXOAHMBIM eMy ypoBHeM. IIMeHHO Ha
pelIeHHe STHX 3ajiad HalleJeHa pabodad mporpaMMa yriayOoJIéHHOTO YpOBHSL.

B osmoxy mugpoBoii TpaHchopmamuu BceX cdep UeToBedecKOH JeSTelTbHOCTH
HEBO3MOKHO CTaTh 00pa30BaHHBIM COBpeMeHHBIM HYelIoBeKOM 0Oe3 Xopomell MaTeMaTHYeCKOi
MOATOTOBKU. ITO 00YCIOBIEHO Te€M, UTO B HAIIIU JHU PAcTET YUCIIO CHEHAILHOCTEl, CBI3aHHBIX
C HeTOoCpeJICTBEHHBIM NMpHMeHEeHHeM MaTeMaTHKH: H B cdepe 3KOHOMUKH, U B OH3Hece, H B
TeXHOJIOTHUeCKHX 001acTdX, M Ja)ke B TYMaHHTapHBIX cdepaX. TakmMm obOpazom, KpyT
oOyJaronrixcs, JUIsi KOTOPhIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM IIpeMeToM, (YHIaMEeHTOM
00pa3oBaHms, CYINIECTBEHHO pacmiupsercd. B Hero BXOJIST HE TOJBKO oOOydaromuecs,
IUTAHUPYIOTIHE 3aHUMAaThCsl TBOPYECKOI U HCCIIeI0BATEIBCKOM padoToil B 00J1aCTH MaTeMaTHKH,
uH(}OpMATHKH, (PH3HUKH, 3SKOHOMUKH U B JIPYIHX 001acTIX, HO H Te, KOMY MaTeMaTHKa HyKHa UL
HCIIOJTF30BaHMS B IPO(ECCHX, He CBA3aHHBIX HETTOCPEICTBEHHO C Hell.

[TpukiTaHas 3HAYNMOCTh MaTeMaTHKH OOyCIOBIEHa TeM, 9TO e€ MpeIMETOM SBIISTIOTCS
(yHIaMeHTaTbHBIE CTPYKTYPBI HAlllero MHpa: MPOCTPaHCTBEHHBIE (POPMBI H KOJIMIeCTBEHHBIE
OTHOTIEHHUS, (PYHKITMOHAThHBIE 3aBUCHMOCTH M KaTeTOPHHN HEOIpeIeIEHHOCTH, OT MPOCTEHITHIX,
yCBaHBAaeMbIX B HEIMOCPEIACTBEHHOM OIIBITE, 1O JOCTAaTOYHO CJIOKHBEIX, HEOOXOINMBIX JUTSA
Pa3BUTHS HAYYHBIX W TEXHONOTHYECKHX HjeH. be3 KOHKPETHBIX MaTeMaTHYeCKHX 3HAHUI
3aTPYJIHEHO ITOHHMAHHE IPUHIUIIOB YCTPOICTBA U HCIOIB30BAHUSA COBPEMEHHOH TEXHUKW,
BOCIPUATHE M HHTEPIpPETaIHsd pa3HOOOpa3HOI COIHATBHON, KOHOMHYECKOMH, MOTUTHIECKOI
undopmarum, Mmano3(deKkTnBHA MOBCEIHEBHAS IPAKTHYECKas IS TeIbHOCTh. Bo MHOTHX cdepax
npoQecCHOHATbHON JICATSIBHOCTH TPeOYIOTCS YMCHHS BBIONHATH pPAcdéThl, COCTABIATh
QITOPHTMBI, IPUMEHATh (OPMYJbI, MPOBOIUTH T'€OMETPHUECKHE H3MEpeHHd H IOCTPOCSHMA,
quTaTh, 00padaThIBaTh, MHTEPIPETHPOBATh M IIPEJCTABIATh HH(pOpManuioo B BuAe TabwII,
JarpaMm U rpadHuKoB, MOHUMAaTh BEPOSTHOCTHBIN XapakTep CIyJailHbIX COOBITHII.



OIHOBpeMEHHO C pacIompeHHeM cdep IpHUMEeHEHHS MAaTeMaTHKH B COBPeMEHHOM
obmrecTBe BeE Oollee BaKHBIM CTAHOBHTCA MaTeMaTHIECKHIl CTIUIb MBITIUTEHHS, TPOSBIISIOTTHIICSA
B OIIpeIe/IEHHBIX YMCTBEHHBIX HAaBBIKaX. B mporecce H3yUeHNS MaTeMaTHKH B apceHall IPHEMOB
U METOJIOB MBINIUICHHUS YelIOBeKa eCTECTBEHHBIM 00pa3oM BKIIOYAKOTCS WHAYKITHA U JIeTYKITHS,
0000IIeHle W KOHKpeTH3allhd, aHaIHM3 W CHHTe3, KIacCHpHKAIMd ¥ CHCTeMaTH3aIlud,
abcTparupoBanne u aHajdorug. OOBeKTHI MaTeMaTHYecKHX YMO3aKIIOUeHMIl, MpaBWIa HX
KOHCTPYHPOBAaHUS PAacKPHIBAIOT MeXaHU3M JIOT MIECKHX [TOCTPOEeHMUIl, CITOCOOCTBYIOT BHIpabOTKe
yMeHHS (OpMYIHPOBaTh, OOOCHOBBIBATH H JIOKAa3bIBAaTh CY)KIEHHSI, TEM CaMBEIM (POPMHUPYIOT
JIOTHYEeCKHI CTIVIb MEINUTEHHS. Beaymasg pols IMpHHAUTEKHT MareMaTHke B (DOPMIIPOBAHIH
AJITOPUTMHYECKOIl KOMIIOHEHTBI MBIIUIEHHS U BOCIIMTAHUN YMEHHUIl JeliCTBOBATh 110 3ajlaHHBIM
JITOPUTMaM, COBEPIIEHCTBOBATh H3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B IIpoliecce pemieHs
3ajad — OCHOBBI JUI1 OpraHH3amui y4eOHOI IeSTeTbHOCTH Ha YpOKaX MaTeMaTHKH —
pa3BUBAIOTCS TBOpUECKas H MPHKIAIHAS CTOPOHBI MBIITUIEHHS.

OOy4ueHne MaTeMaTHKe Ja€T BO3MOKHOCTh pa3BUBATh Vy YYAIIHXCS TOYHYIO,
palMoHATbHYI0 H HHGOPMATHBHYIO pedb, YMEHHE OTOMpPATh HanOoJIee MOIXOIAIINE I3bIKOBBIE,
CHMBOJIMIECKHE, TpaduUdIecKue CcpeicTBA JUIS BBIPAKECHHS CYMAJICHHN W HArJIIHOTO HX
MPEICTABIICHNS.

Heo0xomMbpIM KOMIIOHEHTOM OOMIEl KYIbTYpPHI B COBPEMEHHOM TOJIKOBAHUHU SIBIIACTCS
oOmree 3HAKOMCTBO ¢ METOIAMH IO3HAHHA JIEHCTBUTESIIbHOCTH, MPEACTABICHHE O MpEeIMeTe H
METOJIc MaTeMaTHKH, €r0 OTIHYHAX OT METOJIOB CCTCCTBCHHBIX M I'yMaHHTapHBIX HayK, 00
0COOCHHOCTSX IIPUMCHCHHS MAaTCMAaTHKH JIIA PCNICHHS HayYHBIX H MPHKIAIHBIX 3a1ad. TakuM
o0paszoM, MaTeMaTHIecKoe 00pa3oBaHHEe BHOCHT CBOI BKJIa B ()OopMHIpoBaHHE OOMICH KyIbTYPEI
gelloBeKa.

H3ydenne MaTeMaTHKH CIIOCOOCTBYET JCTETHUECKOMY BOCIIHTAaHHIO YeJIOBeKa,
MOHAMAHHUIO KpacoThl H  H3AIIeCTBA MAaTeMaTHUeCKHX  pacCyKIEeHHIl, BOCIPHATHIO
reoMeTpUIecKHX (opM, YCBOSHHIO HIEH CHMMETPHH.

IEJN U3YYEHNA YUEEHOI'O ITPEJIMETA «MATEMATHKA»
IIpnopHTETHBIMH IeIAMH 00ydeHNs MaTeMaTHke Ha ypoBHe COO Kak Ha 0a30BOM, TaK H Ha
YT1yOJIeHHOM YPOBHAX SBIISIOTCS:

— (opMupoBaHHEe IEHTPaIbHBIX MaTeMaTHUeCKNX MOHSATHH  (YHCIO0, BeJIHYHHA,
reoMeTputieckas QHUrypa, IepeMeHHas, BepOSTHOCTh, (QYHKIMS), 0OOecleTHBAFOIIIX
MPeeMCTBEHHOCTh H MepCIeKTHBHOCTh MaTeMaTHIeCKOTO 00pa30BaHHs 00yIaroNIHXCS;

— MOABEJeHHe ydJalluXcsi Ha JOCTYIHOM JIS HHUX YPOBHE K OCO3HAHHIO B3aHMOCBS3U
MaTeMaTHKH H OKPYKaloIIero MHpa, MOHUMaHHe MaTeMaTHKH KaK 4acTH 001Iei KyIbTypE
HeJI0BEUEeCTBA;

— pa3BUTHE MHTC/UICKTYaJbHBIX H TBOPYECKUX CIIOCOOHOCTEH ydanmxcs, Mo3HaBaTeIbHOI
aKTHBHOCTH, HCCIIEIOBAaTEIbCKIX YMEHHH, KPHUTHYHOCTH MBINUICHUS, HHTepeca K
HU3y4EeHUI0 MaTeMaTHKHL;

— ¢opMupoBaHHe (YHKITMOHATBHON MaTeMAaTHIECKOI TPAMOTHOCTH: YMEHHS PacIIO3HABATD
MaTeMaTH9IeCKHE acleKThl B pealbHBIX KH3HEHHBIX CHTYAIlHAX U MPH H3YHICHHH APYTHX
y4eOHBIX MPeIMETOB, MPOSIBICHHS 3aBHCHMOCTEH U 3aKOHOMEPHOCTEH, (OpMyIHpPOBATh
HX Ha A3bIKC MAaTEMaTHKH H CO3/1aBaTh MaTeMaTHICCKHE MOJICIH, IPUMEHATh OCBOCHHBII
MaTeMaTH9YeCcKHI ammapaT Ui pelleHds [PaKTHKO-OPHEHTHPOBAaHHBIX  3ajad,
HHTEPIPETHPOBATh H OIIEHUBATh MOTYISHHBIE PE3YIbTATEL

OCHOBHBIE JIMHHH cOJep:kKaHHs Kypca MaTemaTukn B 10—11 kmaccax: «Uucna u

BBITHICIIEHUS», «AJredpa» («AnredpanvecKkue BbIpakeHHA», «YpaBHEHHS H HEPaBEHCTBA»),
«Hagama wMaTeMmaTH4deckoro asammsa», «leoMeTpus» («[eomMeTpHuecKHe GUIYpPH H HX
CBOICTBaY, «lI3MepeHHe IeOMETPHYECKHX BEJIMYHHY»), «BeposSTHOCTh U CTATHUCTHKA». J[aHHBIE
JIUHUH pa3BUBAIOTCA MapajUIeIbHO, KaK1as B COOTBETCTBHH C COOCTBEHHOI JIOTHKOIT, OJTHAKO He
HE3aBHCHMO OJHA OT JpPYyroil, a B TeCHOM KOHTaKTe W B3amMoJeHcTBHH. Kpome 5TOro, mx
0o0BeIMHAST JIOTHYecKas COCTAaB/IAIONIAs, TPAJHIIMOHHO TIPUCYIasg MaTeMaTHKe u



MIPOHM3EIBAIOIIAsl BCce MaTeMaTHUeCcKHe KYpPCH U cofiepkaTenabHble HH. CopMyInpoBaHHOE B
@ezepalbHOM rOCyAapcTBEHHOM 00pa30BaTeIbHOM CTAaHIapTe cpelHero odero oopa3oBaHHS
TpeOoBaHIe «BJlaJeHHe MeTOJaMH [OKa3aTelbCTB, aJTOPHTMAaMH pellleHHs 3ajJad; yMeHHe
(bopMymIpoBaTh OMpe/eIeHNs, aKCHOMBI H TeOpeMBI, IPHMEHATh HX, IPOBOJIUTH JOKa3aTelIbHEIe
paccy:KIeHHS B X0Jie pellleHns 3a/1au» 0T HOCUTCS KO BceM KypcaM, a opMHpOBaHHe JTOTHIECKHX
yMeHHIt pacTipejiefiseTcs 110 BceM TojlaM 00ydeHIs Ha YPOBHe cpeJTHero o0IIero oopa3oBaHUs.

MECTO VUEEHOI'O ITPEJIMETA «MATEMATHKA» B VUEEHOM ITJIAHE

B cootBercTBUN ¢ DejlepalbHBIM TOCYIApPCTBEHHBIM 00pa3oBaTeIbHBIM CTaHIAPTOM
cpenHero o0mero o0pa3oBaHHS MaTeMaTHKa SBILIETCS 00s3aTelIbHBIM IpeIMeTOM Ha JaHHOM
ypoBHe oOpa3oBanusa. Hacrosimeii pabodeill mnporpamMMmoil IpeaycMaTpHBaeTcs H3yUeHHE
yuaeOHOro mpeamera «MaTemaTHka» B paMKaX TpPEX ydeOHBIX KypcoB: «AireOpa M Hadada
MaTeMaTHIeCKOTo aHaum3a», «[ eoMeTpus», «BepoATHOCTh W cTaTHCTHKa». DopMHpOBaHIe
JIOTHYECKHX YMEHHI OCYIIECTBILIETCSA Ha IPOTHKEHNN BCeX JIeT 00YIeHNS B CTapIICH MIKOJIE, a
AIIEMEHTHI JIOTUKN BKIIOYAIOTCA B COIep/KaHUE BCEX Ha3BaHHBIX BBIIIE KYPCOB.

B ydueOHOM IaHe Ha M3ydeHHe MaTeMaTHku B 10—11 kimaccax oTBoauTCA S5 y4eOHBIX
JacoB B HEIET0 Ha 0a30BOM YpOBHE B TE€UEHHE KaiKIOTo roja oOydeHmsd, Bcero 350 y4eOHBIX
9acoB, U § y4eOHBIX YacOB B HEJENIO B T€UECHHE KaKJI0ro rofa obydeHus, Bcero 560 ydeOHBIX
JacoB.

I[INTAHUPYEMBIE PE3VIJIbTATEI OCBOEHNA YVUEEHOI'O ITPEJIMETA
«MATEMATHKA»

OcBoeHue ydeOHOTO MpeaMeTa «MaTeMaTHka» JOJMKHO 00CCIeunBaTh NOCTIKCHHE Ha
YpoBHEe cpejHero oOmero o0pa3oBaHHA CIASIYIOMIUX JHIHOCTHBIX, MeTalpeJMeTHBIX N
Mpe/IMEeTHBIX 00pa3oBaTeIbHBIX Pe3yIbTATOB:

JIMUYHOCTHBIE PE3VJIBTATEI

JIMYHOCTHBIE pe3yIbTaThl OCBOSHHS IMpPOTrpaMMBbl yueOHOTO Ipenmera «MaTeMmaTHKa»
XapaKTepH3yIOTC:

I'pakmaHCKOe BOCTIMTaHHE:

C(OPMHPOBAaHHOCTBIO TPaKAaHCKOI IO3UIMMH OO0yJalolerocss Kak AaKTHBHOTO W
OTBETCTBEHHOI'O WIeHa POCCHIICKOTO 00IMecTBa, Mpe/cTaBIeHHEM O MaTeMaTHUYSCKHX OCHOBAX
(YHKIIHOHHPOBAHUS pPA3IHUHBIX CTPYKTYp, SBIeHMIl, MpoIeAyp TpakIaHCKOTo oOIIecTBa
(BBIOOpPEI, OMpOCHl H Tp.), YMEHHEeM B3aUMOJICHiCTBOBATh C COIHAIbHBIMH HHCTHTYTaMH B
COOTBETCTBUH C HX (PYHKIMAMH H Ha3HAUeHUEM.

[TaTpuoTHYECKOe BOCIIUTaHHE:

c(OpPMHPOBAHHOCTHIO POCCHIICKOIT IpakIaHCKOI HIEHTHIHOCTH, YBaKEHHS K IIPOILIOMY
H HaCcTOSANIeMy POCCHIICKOII MaTeMaTHKH, IIeHHOCTHBIM OTHOIIEHHeM K JIOCTHIKEHHSIM
POCCHIICKHX MaTeMaTHKOB M POCCHICKOI MaTeMaTH4ecKOIH IIIKOJIbI, K HCIIOIB30BAaHUI0 STHX
JIOCTIDZKeHHIT B JIPYrUX HayKax, TEXHOJIOTHIX, chepax 3KOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOTO BOCITUTAHHS:

OCO3HAaHHEM JIYXOBHBIX II€HHOCTEH pPOCCHIICKOTO Hapoja;, c(opMHPOBaHHOCTHIO
HPABCTBEHHOI'O CO3HAHMA, STHYECKOTO TOBE/IEHHS, CBA3AHHOTO C MPaKTHIECKHM TTpUMeHeHHEeM
JIOCTHZKEHUI HAayKH H JeSTeHhHOCTBIO YUEHOTr0; OCO3HAHHEM JIMTHOTO BKJIaJla B TOCTPOESHHE
YCTONYIMBOTO OYJIyIIETO.

DCTETHYECKOE BOCIIHTAHUE:

3CTETHYECKUM  OTHONIIEHHEM K MHpPY, BKIHOYAad 3CTETHKY MaTeMaTHYECKHX
3aKOHOMEpHOCTeil, OOBEKTOB, 3alad, peIIeHHil, pacCyXKICHHI; BOCIHPUHMYHBOCTBIO K
MaTeMaTHIECKIM acleKTaM pa3IMIHbIX BIIOB HCKYCCTBA.

@Ou3HUeCKOoe BOCIIUTAHHUE:

cOpMHPOBAaHHOCTHIO YMEHHSA IIPUMEHSATh MaTeMaTHUeCKHE 3HAaHHSA B MHTepecax
3710poBOr0 U Oe3oImacHoro odpasza KU3HH, OTBETCTBEHHOTO OTHONICHHS K CBOEMY 3JI0POBBIO
(3mopoBoe mMTaHHe, cOaTaHCHPOBAHHBIH PEKHM 3aHATHII U OTIbIXa, peryIapHas (usmueckas
aKTHBHOCTD); (PU3HUECKOTO COBEpIISHCTBOBAHUA, MPH 3aHATHAX CIOPTHUBHO-03][0POBHTEIHHOI



NeITeIbHOCTRIO.

TpynoBoe BocuTaHue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHIEM IEHHOCTH TPYIOI0OHS; HHTepecoM K PasIHIHBIM
cepam mpodeccHoHaTbHON NeATeTbHOCTH, CBA3aHHBIM C MaTeMaTHKON H e€ MPIUIOKeHHAMH,
yYMeHHEM COBepIIaTh OCO3HAHHEIN BEIOOP OyAyIeli mpodeccHn U peaan3oBbIBaTh COOCTBEHHbIE
JKI3HEHHBbIEe ILIAHBI, TOTOBHOCTBIO H CIIOCOOHOCTHIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U
caM000pa30BaHHIO Ha IIPOTSUKEHUH Beeil JKU3HH; TOTOBHOCTBIO K aKTHBHOMY YIaCTHIO B pellleHIH
MpaKTHYecKUX 3aJ1au MaTeMaTH9ecKoil HallpaBIeHHOCTIL

DKoJIorHuecKoe BOCIHTAHHe:

chopMHPOBaHHOCTHIO 3KOJIOTHIECKOIT KYIBTYpBHI, [IOHIMaHHEM BIIHSTHUS
COIMATPHO-3KOHOMIYECKHX IIPOIECCOB HA COCTOSHHE IIPHPOJHON W COIHAIBHOI Cpelsbl,
OCO3HaHHEM TJI00AIBHOTO XapaKTepa 3KOMOTHYIEeCKHX Mpo0ieM; opueHTaliell Ha IpuMeHeHHe
MaTeMaTHYecKuX 3HAHUI /TS pPelIleHns 3a1ad B 00JacTH OKpYJKAIOIIel Cpelpl, IUTaHHPOBAHIS
MOCTYIKOB H OIEHKN HX BO3MOKHBIX TOCIIEICTBHIl LI OKPYKAIOIIE CpeIbl.

IleHHOCTH HAayYIHOI O MO3HAHUS:

chopMHUpOBaHHOCTBIO MHPOBO33PEHUS, COOTBETICTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HayKU H 0OIIECTBEHHON MPAaKTUKH, TOHIMAHHEM MaTeMaTHIeCKON HayKH Kak chepsl
4eJI0BeUecKoil NeATeIbHOCTH, 3TalloB €€ Pa3sBUTHS H 3HAYHMOCTH JJIS Pa3BUTUS ITHBIUTH3AIIIIL
OBTIAJICHIEM S3BIKOM MaTeMAaTHKH 1 MaTeMaTHIeCKOI KyIbTypoil Kak Cpe/ICTBOM MTO3HAHUSI MUPA;
TOTOBHOCTBIO OCYIIESCTBILITH MPOCKTHYIO U HCCICAOBATEIBCKYIO JeITeIbHOCTh HHIUBHAYATbHO
U B TpyIIIIE.

METAITPEJAMETHGLIE PE3VIIBTATHI

MeTanpeaMeTHBIe  pe3ylbTaThl  OCBOEHHS  IIPOrpaMMbBI  ydeOHOTO  Tpe/MeTa
«MareMaTHKa»  XapaKTepH3yIOTCS  OBJaJeHHeM  YHHBepCalbHBIMH  II03HaBaTellbHBIMU
NelicTBUSMU, VHHBepPCATbHBIMH  KOMMYHHKATHBHBIMH  JIHICTBHSAMM, YHHBepCAIbHBIMU
PeTyISTHBHBIMHE J1efICTBHSMH.

1) VHHBepcalbHBle II03HABaTelbHble JeilcTBus, obecmednBaloT (HopMHpOBaHIE
©a30BBIX KOTHUTHBHBIX IIPOIECCOB 00yIaloNIuxcs (OCBOSHHE METO/I0B MTO3HAHMHS OKPYKAIOIIEro
MHpa, MpHMeHeHHe IJOTHYeCKHX, HCCIeIoBaTelIbCKUX OIepalii, yMmeHHil paborate ¢
uHpopmarueit).

Ba3zoBble orudeckie AeficTBHSL:

— BBIABJISITh M XapaKTepH30BaTh CYI[eCTBeHHBIe MPH3HAKH MaTeMaTHIeCKIX
O00BeKTOB, TOHSATHII, OTHONICHHII MeXJIy MOHSTHAMH, (GOopMyIHPOBAThH
oIpejiesleH s MTOHSTHI; YCTaHABIIBATH CYIIeCTBEHHBII IPH3HAK KIaccH QHKAITIH,
OCHOBaHHA ISl 0000IIeHIS U cpaBHEHUS, KPUTEPHH MIPOBOIHMOTO aHAIH3a,;

—— BOCIIPUHHMATB, GOPMYIHPOBATH H MPeoOpa30BhIBATh CYXKISHUS: YTBePIUTEIbHbIE
U OTpHIIaTeTbHbIe, eIIHITHBIe, JacTHEIe H O0IIIIe; YCIOBHEIE,

— BBIABJIATH MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH, B3aHMOCBS3U H IIPOTHBOpPEYHS B
(axrax, JaHHBIX, HAOMIOAEHMAX H YIBeP:KICHHSX; MpejlaraTh KPHTepHH I
BBISABJICHHS 3aKOHOMEPHOCTeIl H IPOTUBOPETHIT;

— JenaTh BBIBOABI C HCIIOJIb30BaHHEM 3aKOHOB JIOTHKH, JeIyKTHBHBIX H
HHIYKTHBHBIX YMO3aKTIOUCHIIL, YMO3aKTIOUSHHIT 110 aHAIOTHI;

— MPOBOAUTH CAMOCTOATENBHO J[0Ka3aTeIbCTBA MATeMAaTHUECKUX YTBEpPKISHHUIT
(TIpsMBIE 1 OT IPOTHBHOT'O), BEICTPAUBaTh apryMeHTAIHIO, IPHBOIUTH IPHMEPHI H
KOHTPIIPUMEPEI;

— 000CHOBBIBaTH COOCTBEHHBIE CYKICHUS H BHIBOIIBI;

— BBIOHpaTh crocol periieHus yiaeGHOI 3a/1aun (CpaBHUBATh HECKOIHKO BAPHAHTOB
pereHs, BBHIOHpaTh Hanbolee MOAXOAAMNI € YYIETOM CaMOCTOSATEIBHO
BBIJIETIEHHBIX KPHTEPHER).

Ba3zoBbIe HccieIoBaTenbeKue AeHCTRIS:

— HCIOJIB30BaTh BOIPOCHl KaK HCCISOBATENbCKUII HHCTPYMEHT IIO3HAHIS
(GopMympoBaTH  BONPOCHL,  (DUKCHPYIONHE  IMPOTHBOpedHe, MHpodieMmy,



yCTaHABIHBAaTh UCKOMOE U JaHHOe, ()OpMHPOBATH THIIOTE3Y, apryMEHTHPOBATh
CBOIO TIO3HITHIO, MHEHIE;

MIPOBOJIUTH CaMOCTOSATENHHO CIIAHHPOBAHHEIN DKCIIEPUMEHT, HCCIeIOBAaHHE II0
YCTaHOBIEHHIO OCOOEHHOCTEHl MaTreMaTHIecKOoro O0BLEeKTa, ABIICHHS, Ipolecca,
BBISBJICHHIO 3aBHCHMOCTEM MeKITy 00BeKTaMH, SBIESHISIMH, IIPOIECCAMI;
CaMOCTOATENIFHO (HOPMYIHPOBATH 000OMIEHHS H BBIBOALI II0 pe3yabTaTaM
MPOBEIEHHOTO  HAOMIONEHHs, HCCIIeOBaHHS, OIEHHBATh JOCTOBEPHOCTD
MTOJTYIEHHBIX PEe3YIbTaTOB, BEIBOJIOB H 00O0IIEHMUIT;

MMPOTHO3HPOBAaTh BO3MOKHOC pa3BHTHE IIpollecca, a TakKe BBIIBHTATbh
TIPETIONOKCHIS O €T0 PasBHTHHU B HOBBIX YCIOBHSAX.

Pabota ¢ nuadopmanueii:

2)

BBLABIIATH JIe(DUIHTHI HHPOPMAIIHH, TaHHBIX, HEOOXOAMMBIX JIJIS1 OTBETA HA BOIIPOC
U JUIA peIlieHNA 3a1a4u;

BBIONpATh MH()OPMAIIMIO W3 HCTOYHHKOB pa3IHIHBIX THIIOB, aHAIN3MpPOBATH,
CHCTEMaTH3HPOBAaTh M HHTEPIPETHPOBATh HH(POPMAIHIO pa3IUYIHBIX BHIOB H
(bopM TperncTaBICHNS;

CTPYKTYpPHPOBaTh HH(OPMAIINIO, TPEICTABIATh €€ B pPasINIHBIX (opMax,
WLTIOCTPHPOBATH TPAa)IIECKIL;

OIIEHHBaTh HAJIEKHOCTh MH(GOPMAIUU TI0 CAMOCTOSATETbHO C(OPMYIHPOBAHHBIM
KPUTEPUSM.

YHuBepcaibHbIe KOMMYHUKATHBHBIE JieiicTBus, o0ecrieunBarOT

copMHPOBAaHHOCTE COIHATBHBIX HABBIKOB 0OYUJAFOIIIX CA.
Obmienne:

BOCIPUHHMATE U (DOPMYJIUPOBATH CYXKJIEHHUS B COOTBETCTBHH C YCIOBHSIMH H
HETIMH 0OIIeHTIS,

SCHO, TOYHO, TPAMOTHO BEIPakKaTh CBOKO TOUKY 3PEHHS B YCTHEIX U IHCEMEHHBIX
TEeKCTaX, /aBaTh IIOSCHEHHSA II0 XOJAY pelleHHsd 3aJadd, KOMMEHTHPOBATh
[TOJIy4YEeHHBII pe3yIbTaT;

B XOJie OOCYXJeHHS 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYXkIaeMOil TeMBl,
mpoOneMbl, pemmaeMoil 3aJa4m, BBICKA3BIBAaTh WJIEH, HAIleJIeHHBlE Ha IIOHCK
pelleHNs,;

COIIOCTABIIATh CBOM CYXJIEHHS C CYXKJISHHSIMH JPYIHX YYaCTHHKOB JHANIOra,
0OHapyKUBATh Pa3INUHe H CXOJICTBO ITO3HUITHII;

B KOPPEeKTHOI (popMe (hopMyITHpOBaTh pa3HOTIACHS, CBOH BO3PAKEHHUS;
MPeJCTaBIATh pe3yAbTaThl pelIeHnd 3ajJadd, SKCIepHMeHTa, HCCIeI0BaHHA,
MMPOEKTa;

CaMOCTOSATCIIFHO BRIOHPATh ()OPMAT BBICTYIUICHHSA ¢ YIETOM 3a/1aY IIPE3CHTAITHH 1
0COOCHHOCTCT ayIUTOPHH.

CoOTpyIHHYICCTBO:

3)

MMOHUMAaTh H HCIOJb30BaTh IPENMYIIeCTBA KOMAaHIHON U HHIHBHIYaIbHOI
paboThI IPH pelIeHHH YIeOHBIX 3a/1ad;

MPUHIMATh IIelb COBMECTHOH JISSTENbHOCTH, IITaHHMPOBATh OPTaHH3aIlHio
COBMECTHOIl paboThl, pacmpenenaTh BHIBI paboT, JOroBapUBaThCA, 00CYKIaTh
Ipollecc 1 pe3yabTaT paboThl; 00001aTh MHEHHS HECKOIBKIX JTIOJIEI,
YyJacTBOBaTh B TPYIMOBHIX (opmax paboTel (0OCykmaeHms, oOMeH MHEHMIl,
«MO3TOBBIE MITYPMBI» U UHBIE);

BBILIOJIHATH CBOK) 9acTh pabOTHl H KOOPAHHHPOBATH CBOH JEHCTBUS C JIPYTHMUI
YJIeHaMH KOMaH/Ibl; OIeHNBAaTh Ka4eCTBO CBOEro BKJIAJa B OOIIMIl MPONYKT IO
KpHTe pusaM, chopMyITHPOBAHHBIM YIaCTHHKAMU B3aHMOIEHCTBIUS.
VHHBepcanbHBle peTYNATHBHBIE JeficTBUA, obecmednBaioT (HopMHpOBaHUE

CMBICJIOBBIX YCTaHOBOK H KH3HCHHbBIX HABBIKOB JIMTHOCTH.



CamMoopranmzamnus:

— COCTaBJATH IUIaH, JITOPUTM peIIeHHs 3ajladi, BBEIOHpATh CIOCO0 pelieHHs C
Y4ETOM HMEIOIINXCS PECYPCOB H COOCTBEHHBIX BO3ZMOKHOCTEIH, apryMeHTHPOBATh
U KOppeKTHPOBATh BapHAHTHI PEIlIeHHIl C YIETOM HOBOI HH(pOpMAIIHH.

CaMOKOHTPOIIb:

— BJIaJIeTh HAaBBIKAMH II03HABATENIbHON pedieKCHH KaK OCO3HAHHS COBepIIaeMbIX
JISHCTBUI H MBICTTUTEIBHBIX IPOIIECCOB, HX Pe3yNbTaTOB;

— BJIAJeTh crmocobaMH CaMOIPOBEPKH, CaMOKOHTpOJS IIpolecca M pe3ylbTaTa
peneHns MaTeMaTH4e CKOM 3a1aqH;

— MpeABUAETb TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh [pPH DPEMICHHU 3a7add,
BHOCHTH KOPPEKTHUBBI B JICSATEIBHOCTh HA OCHOBE HOBBIX 00CTOSTEIBCTB, IaHHBIX,
HaJICHHBIX OIMHOOK, BBISBICHHBIX TPYIHOCTEI;

— OIIEHHBaTh COOTBETCTBHE pPE3YIbTaTa IENH W YCIOBHAM, OOBACHATH MPHUIHHEI
JOCTHIKEHHSA WIH HENOCTIKEHIS PE3yIbTaTOB ISATEIbHOCTH, HAXOIUTh OIIHOKY,
JTaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

ITPEJIMETHBIE PE3VJIBTATEI
[IpenmeTHBIE pe3yIbTaThl OCBOCHHS paboieii CHHXPOHH3MPOBaHHOI pabodell mporpaMMBI
10 MaTeMaTHKe mpesicTaBiaeHb! 1ug 10 Kiacca B paMKax KypcoB «Amredpa n Hadada aHalau3a» U
«l'eoMeTpHUs».

CHUHXPOHU3MPOBAHHAS IIPOl PAMMA
YYEBHOI'O KVPCA «AJITEBPA 1 HAUAJIA MATEMATHUYECKOI'O AHAJIN3A» JTJIA
BA30BOI'O 1 VIJIVEJIEHHOI'O YPOBHEI
IEJIN U3VUEHIA YUEBHOI'O KVPCA

Kypc «Anrebpa m Hagala MaTeMaTHIECKOTO aHAIH3a» SBISETCS OJHUM H3 Hauboiee
3HAUUMEBIX B NIPOTpaMMe CTapIiei IIKOJBI, IIOCKOIBKY, C OJHOH CTOPOHBI, OH 00ecleYnBaeT
HHCTPYMEHTAIbHYI0 0a3y JUIL H3YUEHH BCeX eCTeCTBEHHOHAYIHEIX KYPCOB, a C APYTOil CTOPOHBI,
(hopMHpYET JIOTHYECKOe H aOCTpaKTHOE MBINUIEHHE VJAIIHXCS Ha YPOBHE, HEOOXOIUMOM JUIA
OCBOEHHS HH()OPMATHKH, OOIECTBO3HAHUS, HCTOPHU, CIOBECHOCTH M JPYIHX JIHUCIUIUIHH. B
paMKax JIaHHOTO Kypca ydalliecs OBIIaJIeBAlOT YHHBEPCATbHBIM S3BIKOM COBPeMEHHOIl HAyKH,
KoTopas (OpMYIHPYeT CBOU JIOCTIDKEHNUS B MAaTEMATHIECKOI (opMe.

Kypc anreOpsr 1 Hagan MaTeMaTHYeCKOTO aHATH3a 3aKJIaIbIBaeT OCHOBY JUIS YCITEIIHOTO
OBJIaJIeHN 3aKOHAMHU (PH3UKH, XUMHU, OMOJIOTUH, TIOHUMAHIS OCHOBHBIX TEHJIEHITHI pa3BUTHA
HKOHOMUKH U 0OIIeCTBEHHOI JKIU3HH, TI03BOJIIET OPHEHTHPOBATECA B COBPEMEHHBIX IU(DPOBBIX 1
KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO HCIIOIh30BaTh X IS JalbHelnero o6pasoBaHus U B
MOBCEIHEBHON JKIM3HH. B ToXe BpeMs oBajeHHe aOCTPaKTHBIMIH U JIOTHYECKH CTPOTHMHU
KOHCTPYKI[UAMH anreOphl M MaTeMaTHYecKOTo adHalu3a pa3BUBaeT YMeEHHE Haxo/HTh
3aKOHOMEPHOCTH, 0O0CHOBBIBATh NCTHHHOCTD, JOKA3bIBATh YTBEPK/ICHHUS C TTOMOIIBIO MHTYKITHH
U paccykIaTh JIEAYKTHBHO, UCIIOIB30BaTh 00OOIICHNE N KOHKPETH3AINIO, a0CTparnpoBaHne M
aHAJIOTHIO, POPMHUPYET KPEaTHBHOE U KPUTHIECKOE MBIILICHNE.

B xome m3ydeHns Kypca «AnreOpa M Hadalla MaTeMaTHYECKOTO aHAIN3a» yJaIllHecs
MMOTyJaroT HOBBIH OMBIT pPEINICHHS TPHKIAIHBIX 3a1ad, CaMOCTOSTEIbHOTO IIOCTPOCHUS
MaTCMAaTHYCCKHX MOJICNICH peaTbHBIX CHTYAllHi, HHTCPIPETAIUH TIOTYICHHBIX PEIICHHI,
3HAKOMATCS ¢ IIPHMEpaMH MaTeMaTHIEeCKIX 3aKOHOMEPHOCTEH B IIPHPOJIE, HAYKEe H HCKYCCTBE, C
BBIJJAFONITAMHUCS MaTCMaTHICCKIMH OTKPBITHAMH U HX aBTOPaMH.

Kypc obnamaer 3HaUNTEIBHBIM BOCIIHTATEIBHBIM ITOTCHIINAIOM, KOTOPBIH peamn3yeTcs
KaK 4epes YIeOHBII MaTepHai, CIIoCOOCTBYIONTHI (JOPMIPOBAHHIO HAYIHOTO MHPOBO33PCHH, TaK
U depe3 CHenu(UKY yIeOHOH JeSTeIbHOCTH, TpeOYIOomel IpOJI0/DKUTENBHON KOHIEHTPAIIHH
BHHUMAaHH, CAMOCTOSTEILHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJIYIeHHBIN pe3yIbTar.

B ocHoBe MeTOonHKH 0OydeHHs aiareOpe W HadaJaM MaTeMaTHYecKOTo aHaam3a JIeHKHT
JIeSITeTbHOCTHBII TTPHHITHIT 00yIEHHS.



B cTpykType Kypca «Airedpa U Hadajla MaTeMaTHUeCKOTO aHaIH3a» MOKHO BBIJETHTh
CIIeIYIONIe COJIepKaTeIbHO-MeTOANUeCKe THHHN: «Uncia U BBIYHCICHHS», «OyHKINH U
rpadukm», «YpaBHeHHS U HepaBeHCTBay, «Hadala MaTeMaTH4eCcKOTro aHaIM3a», «MHOkKecTBa U
JoTHKa». Bce OCHOBHBIE cojiepikaTelbHO-MeTOIHUecKHe THHUH H3YJaloTCs Ha IPOTSLKSHUH JIBYX
JeT o0yUeHHd B cTapiieil mKoJje, eCTeCTBEHHO JIOONHAS IPYT JIPyra U MOCTENeHHO HACHIIIasCh
HOBBIMH TeMaMH H pa3zeiaMH. MOKHO ¢ YBepeHHOCTbEO CKa3aTh, UTO JaHHBIN KypC SBISeTCS
HHTETPaTHBHBIM, IMOCKOIBKY OOBelUHSeT B cebe colepskaHHe HeCKOJbKHX MaTeMaTHIecKHX
JUCIUILTINH, TaKUX Kak anredpa, TPUTOHOMETPHS, MaTeMaTH9ecKHil aHaIN3, TeOPHUsS MHOKECTB,
MaTeMaTH4ecKad JoTuka u Jp. Ilo Mepe TOro Kak ydamiuecs OBJIaJleBarOT BCE 0oJiee NMIIMPOKUM
MaTeMaTHYeCKHM aIrapaToM, y HHX IOcIel0BaTelbHO (OPMHUpPYeTCs H COBEpIIEHCTBYeTCS
YMEHHE CTPOUTh MaTeMaTHdecKyl MoOJeldb pealbHOH CHTyallud, IIPUMEHSTh 3HAHHSA,
MONTyYeHHble TIPH W3YIeHHNM Kypca, JUIS pelIeHHs CaMOCTOSTENThHO CQopMyITHpOBaHHOI
MaTeMaTHIeCKOI 3a/adi, a 3aTeM HHTEPIPETHPOBATh CBOI OTBET.

Conep/kaTempHO-MeTOMUECKass JUHHS  «Uucia ©  BRMHUCISHHSA»  3aBeplIaeT
(opMHpOBaHHE HABBIKOB HCIOJIb30BAaHHSA JCHCTBHTEIBHBIX YHCEN, KOTOPOe OBLIO HAYaTro B
OCHOBHOIT mKole. B crapmrefi mkone Ha 0a30BOM YPOBHe 0C000€ BHIMAaHHE YIEIIETCA
(hOpMHPOBAHHIO TIPOYHBIX BBITHCIHTEIBHBIX HABBIKOB, BKIFOYAIONIHX B ce0S MCITOMB30BAHHE
pa3mIUHBIX (popM 3aImHcH NeiICTBUTEIBHOIO YHCIa, YMEHHUE PAIllHOHAIBHO BBIIOIHATE N€HCTBUA
C HHMH, JIeTaTh IPUKUAKY, OIEHHBATh pe3yapTar. OOydarommecs TIIOMydalOT HABBIKH
MpHOMLKEHHBIX BRITHCICHN, BBITIOTHEHIL JACHICTBUIL ¢ YHCIaMH, 3allHCAHHBIMH B CTaH/IapTHOM
(hopMe, HCTIOMB30BAHI MaTeMaTHICCKIX KOHCTAHT, OTICHUBAHIS YHCIOBBIX BRIPAAKCHHII.

Ha yraybaeHHoM ypoBHe oco0oe BHHMaHHE yieaseTcss (OpMHpPOBAaHHIO HAaBBIKOB
paIHoOHAIbHEIX BBIMHCICHUI, BKIIOYAIONIUX B ce0s HCIONb30BaHHE Pa3MIHBIX (hOpM 3amHcH
qHciia, YMEHHe JlelaTh MPHKUAKY, BBIIOTHATH TPHOIIKEHHBIE BBIYHCICHHSA, OICHUBATDH
YUCIIOBBIe BbIpakKeHHA, paboTaTh ¢ MaTeMaTHYeCKHMH KOHCTAHTaMH. 3HAKOMBIE YdalIHMCS
MHO;KeCTBa HATYpadbHBIX, IEJbIX, PAaIlHOHATBHBIX H JICHCTBHTEIbHBIX YHCEN JIOMOTHAIOTCA
MHOKeCTBOM KOMIUIEKCHBIX WUHCeJI. B KakIOoM U3 STHX MHOKECTB paccMaTpHBAIOTCA
CBOIICTBEHHBIC €My CHeIU(HUecKHe 3aJaul H OIepalui: Je/leHHe HaIlelo, OIepHpOBaHHE
OocTaTKaMH Ha MHOKECTBe IIeIBIX YHCel; 0coOble CBOIICTBA paIlOHATIbHBIX H HPpaIOHATIBHBIX
quceln; apu@MeTHUecKHe OIepalliH, a Takke H3BJICUCHHe KOpPHS HaTypalbHOH CTeleHH Ha
MHOKeCTBE KOMIUIEKCHBIX dHcel. biarojiapg TOcCIe[oBaTeIbHOMY pAacHIUpeHHI0 Kpyra
HCIOJIb3YeMBIX YHCEIT H 3HAKOMCTBY ¢ BOSMOKHOCTSIMHU UX MPUMEeHEeHHS [V pENIeHUS pa3IMIHbIX
3anad popMupyeTcs MpeIcTaBISHIe O eINHCTBE MaTeMaTHKH KaK HAyKH H e€ PoJIH B TOCTPOSHUN
MoJesell peaJbHOr0 MUpa; IMMPOKO UCMOIB3YIOTCS 0000IeHe 1 KOHKPETH3aITH.

JIuana «YpaBHeHHS U HepaBEHCTBa» pealn3yeTcd Ha MPOTHKEHHH Bcero oOydeHHS B
cTapmiell OIKoJe, MOCKOJIBKY B KakJIOM pazjele I[IporpaMMel IpeJIyCMOTPEHO pelleHne
COOTBETCTBYIOIINX 3aja4. B pesynbraTe ydammecs Ha 0a30BoM H YIUIyOJIEeHHOM YpPOBHe
OBNIAJIEBAIOT  PA3IMYHBIMH  METOJaMH  pelIeHHd  pallHOHANbHBIX, HPPAIMOHATBHBIX,
MMOKa3aTeNbHbIX, JOrapU(PMIYECKUX U TPHIOHOMETPHYECKHX YPaBHEeHHUIl, HEPaBEHCTB H CHUCTEM,
a TakXkKe 3ajad, coJiepiKaniux napaMeTphl. IlolydeHHbIE yMeHHUS IMHPOKO HCTIONB3YIOTCH TPH
HcCeIOBaHNN (PYHKITHI C TTOMOIIBIO TIPOM3BO/IHOM, TIPU PelieHNH TTPHKIaJIHBIX 3a71ad | 3a1aqd
Ha HaxOXJeHHe HaumOONBIIHX M HaWMEHBINHX 3HadeHHi (yHKImu. JlaHHAas cojepkarenbHas
JUHUS BKTIOYaeT B ceOf Takke (opMUpoBaHHE YMEHHI BBITIOMHATH PacdETHl Mo (GopMymnam,
npeoOpa3oBaHHA PAIHOHATHHBIX, HPPAIMOHAIBHBIX W TPUTOHOMETPHYSCKHX BBIPAKCHIHI, a
TaK/Ke BBIPAKEHHIl, COJEpKAIMHX CTEHNeHH W JiorapudMbel. braromapsd H3YICHHIO
anreOpamdecKoro MaTepHala TPONCXOJUT JalbHEHINee pa3BUTHE aJTOPUTMHYISCKOTO W
abCTpakTHOTO MBIIUIEHUS Yydammxcs, (GOpMHPYIOTCS HaBBIKH IE€IYKTHBHBIX pacCy:KISHMHII,
paboThl ¢ CHMBOJIBHBIMU (pOpMaMHU, IpeACTaBICHHA 3aKOHOMEPHOCTEH M 3aBUCHMOCTEI B BHUIIE
paBeHCTB M HepaBeHCTB. AureOpa mpemaaraeT 3(deKTHBHBIC HHCTPYMEHTHI UIA pPENICHHS
MPaKTHIeCKUX U €CTeCTBeHHOHAYYHBIX 3a/1ad, HaIJLHO JIeMOHCTPHPYeT CBOH BO3ZMOKHOCTH Kak
SI3bIKa HAayKH.

ConepskaTelIpHO-MeToIHUecKasd TUHHA «DYHKITMH H TpapHUKH» TECHO MeperieTaeTcs ¢



JIPYTHMH JIHHIAMH Kypca, TOCKOJBKY B KAKOM-TO CMBICIIe 33T MOCIe0BaTeIbHOCTD H3YIeHU S
Matepuana. V3ydeHne CTeleHHOI, MOKa3aTeIbHOM, ToTapU(pMIIECKOil I TPUTOHOMETPHUSCKIX
(yHKIMIT, UX CBOIICTB U rpa)MKOB, UCHOJIb30BaHHE (PYHKIIHIT JI pellleHus 3ajad H3 JIPYTux
yueOHBIX MPeIMETOB U peabHOI JKH3HH TECHO CBA3aHO KaK ¢ MaTeMaTHIeCKHM aHAIH30M, TaK U
C pellieHHeM ypaBHEeHHI 1 HepaBeHCTB. [Ipu 3ToM 60JbIIOe BHUMaHHE Y IeseTcs () OpMIPOBAHIIO
yMeHHS BBIpakaTh (popMyTaMH 3aBHCHMOCTH MeXJy Pa3IMYHBIMU BeIHYMHAMH, HCCIIeJ0BATh
MoJIy4eHHble ()YHKITHH, CTPOUTH HX Tpaduku. MaTtepuan 3Toil cojep;kaTelIbHOI ITHIHN HallelneH
Ha pa3BUTHe YMEHHil I HaBBIKOB, IIO3BOJISIONIUX BRIPAKATh 3aBUCHMOCTH MeK 1y BeIHYUHAMH B
pa3miuHoil opMme: aHATMTHUECKOI, Tpaduueckoil 1 cioBecHOll. Ero m3ydeHne crmocoOCTByeT
Pa3BHTHI0 AITOPHTMHUYECKOr0 MBIINUICHHS, CIIOCOOHOCTH K 0000MIeHHI0 W KOHKpPETH3aIliy,
HCIIOJIb30BAaHIIO aHAIOT Hil.

ConepsxaTenpHas TuHHS «Hadama MaTeMaTHIeCKOTO aHAIN3a» II03BOJISET CYIIECTBEHHO
paCHIMpPHUTH KPYT KaK MaTeMaTHIeCKHX, Tak U IPUKIATHbIX 3a/1ad, JOCTYIHbIX IKOJIbHIKAM, TaK
KaK y HUX MOSABJISETCS BO3MOMKHOCTh CTPOHTH TpaHKH CIOKHBIX (YHKIIHI, ONpPEAeiaTh HX
HanOOoIIbIINE U HAaHMEHBIIHE 3HAYCHIS, BBIUICIATH IUTONMAIN (QUTYP U 0OBEMBI Te, HAXOIUTh
CKOpPOCTH M YCKOpEHHA IpolieccoB. JlaHHas cojep/kaTelbHas JHMHHA OTKPBIBACT HOBBIE
BO3MOKHOCTH ITOCTPOSHHS MaTeMaTHIECKIX MOJIENIE peaTbHbIX CUTYaIlUIl, TO3BOJIIET HAX0IUTh
HaWIy4Illee penieHne B MPHKIAAHBIX, B TOM YHCIE COIMMAIbHO-dKOHOMHYECKHX, 3ajladax.
3HAaKOMCTBO ¢ OCHOBAaMH MAaT€MAaTHYECKOTO aHA/IN3a CIIOCOOCTBYET pPasBUTHIO aOCTpaKTHOTO,
(hopMabHO-JIOTHYECKOTO B KPEaTHBHOTO MBINUICHUSA, (hOPMHpPOBaHHIO YMCHHI paclio3HaBaTh
MpOSIBICHHS 3aKOHOB MaTeMaTHKH B Hayke, TEXHHKE H HCKYCCTBe. Ydalmecs y3HAKOT O
BBIJIAIONINXCA pe3ylbIaTaX, MOJYYCHHBIX B XOJ¢ pPa3BUTHSA MaTeMaTHKH Kak HayKH, U 00 HX
aBTOpax.

ConepskaTeIbHO-MeTO/IHUeCKasd JHHHA «MHOKecTBa M JIOTHKa» BKIOYaeT B cebs
HIIEMEHTHl TEOPHH MHOKEeCTB M MaTeMaTH4ecKoNl JIOTHKH. TeopeTHKO-MHOKEeCTBEHHBIe
MpeJicTaBIeHNs MPOHU3BIBAIOT Bech Kypc NIKOJIbHON MaTeMaTHKH M IpejllararoT Haumboiee
YHHBEpCAIbHBIN S3BIK, OOBEUHSIONINI BCe pa3fesbl MaTeMaTHKH H e NpPWIOKEeHHI, OHH
CBA3BIBAIOT pasHble MaTeMaTHUeCKIe JCIUIUIMHBI H UX MPIIOKEHHI B eliHoe 1etoe. [TosToMy
Ba)XHO JaThb BO3MOKHOCTh IIKOJbHHKY IIOHHMAaTh TEOPETHKO-MHOKECTBEHHBIH  S3BIK
COBpeMEHHOIT MaTeMAaTHKH H HCIIOIB30BATh €T0 IS BRIPaKEeHHS CBOUX MBIC/Ieil. /[pyruM BaKHBIM
MpU3HAKOM MaTeMaTHKH KaK HayKd clelyeT IpH3HAThb CBOIICTBEHHYIO €l CTpOrocTh
000CHOBaHMUII U CclIeZIoBaHIe ONpeeIEHHBIM ITpaBIIaM IIOCTPOESHUS J0Ka3aTelbCTB. 3HAKOMCTBO
C BJeMeHTaMH MaTeMaTHYeCKOHl JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBINLIEHUSL
yYaniuxcs, I03BOJSET HM CTPOHTh CBOH pAacCyKJIeHHS Ha OCHOBE JIOTHYEeCKHX IIpaBHI,
(hopMHIpPYeT HaBBIKH KPUTHUECKOTO MBIIIJICHHUS.

B Kkypce «AireOpa m Hadala MaTeMaTHYECKOIO aHaIH3a» IPUCYICTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJIeTHPOBAHHS, KOTOPBIE IIPU3BAaHBI CIOCOOCTBOBAaTh ()OPMHPOBAHHIO
HAaBBIKOB ITOCTPOEHHS MoJIellell peaJbHbIX CHTYaIlUil, HCCIIeI0BaHUS ATHX MoJlellell ¢ IIOMOIIBI0
ammapata aareOpbl U MaTeMAaTHYecKOTO aHa/IH3a, HWHTepIpeTaliH IOJyJeHHBIX pe3yIbTaToB.
Taxme 3a1aHUs BIUTETEHBI B KaK/IBIH U3 pa3iesioB [IporpaMMBbl, TOCKOIBKY Bech MaTepHall Kypca
MITHPOKO MCTIONB3YeTC JUTS PENTeHNs MPHKIaTHBIX 3a,1ad. [Ipu pernreHnn pealbHBIX TPaKTHIeCKHX
3ajad  ydJamimecss pa3BHBAalOT HaOIIO/1aTeTbHOCTh, YMEHHE HaXOJHTh 3aKOHOMEPHOCTH,
abcTparnpoBaThCs, HCIIOJB30BaTh aHAJOTHIO, 0000IaTh M KOHKPETH3UPOBaTh MpodIeMy.
JlesTenmpbHOCTS IO (POPMHPOBAHHIO HABBIKOB PENICHHSA MPUKTATHBIX 3a/1ad OPTaHH3YeTCS B
MpoIecce H3YISHHS BCEX TeM Kypca «Asredpa i Hadala MaTeMaTHISCKOTO aHAIN3a».

CormnacHo yueOHOMY InIaHy B 10 Kioacce m3ydaeTcs yIeOHBIH Kypc «Anredpa H Hadaia
MaTeMaTHYECKOTO aHalu3a», KOTOPHIl BKIOUYAaeT B ceOf CIeIyIOIIne OCHOBHBIE pa3eibl
conepxannud: «Hucia U BBMUCIEHUA», «YPaBHEHHI H HepaBeHCTBa», « DYHKIMH U Tpadukxm»,
«Havana MaTeMaTH4eCKOTO aHaH3ay, «MHOKeCTBa 1 JIOTHKa.

B ydeOHOM mtaHe Ha M3y4eHHe Kypca aareOpbl H Haval MaTeMaTHYeCcKOTO aHaJIH3a Ha
0a30BOM YPOBHe OTBOJUTCA 2 yueOHBIX Jaca B HeJleNI0, Bcero—o68 yueOHBIX 4acoB.

Ha m3ydenne yray0aéHHOro Kypea aaredpbl U Hadal MaTeMaTHYecKoro aHamu3a B 10



oTBOUTCS 4 yIeOHBIX Yaca B HEJIEI0 B TeUeHHeE KaKJ10T0 ToJja 00y4eHns, Bcero — 136 yueOHbIX
JacoB.
INTAHNPYEMBIE ITPE/IMETHBIE PE3VJIBTATHEI OCBOEHN A
CHHXPOHI3NMPOBAHHOI [TPOIPAMMBI 3A KYPC 10 KJIACCA

OcBoeHne y4eOHOro Kypca «Airedpa U Hadala MaTeMaTH4YeCKOIO aHAII3ay» Ha YpOBHE
cpenHero obuiero odpa3oBaHUs JOJKHO oOeclleunBaTh JOCTHKEHHE CIeIYIONINX IpeIMeTHBIX
00pa3zoBaTeNIbHEIX Pe3yIbTaToB!

ba3oBblii YpOBeHEB

Uncna U BBIYHCIEHUS

— OmnepupoBaTb MOHATUSMU:  palHOHAJIbHOE W JICHCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHAs U JIeCATHYHAS J[po0Ob, IIPOIEHTHI.

— BBIMonHATE apudMeTHIecKHe ONeparui ¢ palliOHATbHBIMH H J1eiiCTBHTEIbHBIMI
YHUCIIaMU.

— BBIMONHATE NpHOMIDKEHHBIE BBIYICICHUS, HCIONB3YS IpaBHiIa OKPYTJICHHS,
JleNaTh IIPUKUIKY H OLEHKY pe3y/IbTaTa BhIIHCIeHH.

— OrmnepupoBaTh MOHATHAMH: CTeleHb C IelIbIM II0Ka3zaTeleM; cTaHIapTHasg dopma
3allHCH JeHCTBHTEIBHOTO 4HCIa, KOPeHb HATYpaJbHOH CTeIleHH; HCIIOJIb30BaTh
MTOIXOAIIYIO (OPMY 3aIlHCH JIeHICTBUTEIBHBIX YUCE I PeIIeHHs IPAKTHIeCKUX
3a71a4 U [IpeJICTaBJICHNS JIaHHEIX.

— OmnepupoBaTh INOHATHAMH: CHHYC, KOCHHYC H TaHI€HC IIPOHM3BOJIBHOIO YIIIa;
HCIIO0IB30BaTh 3aIlICh IIPOH3BOJIBHOTO YITIa 9epe3 00paTHbIC TPHTOHOMETPHYICCKIE
¢ YHKITHH.

VpaBHeHUs 1 HepaBeHCTBA

— OmnepupoBaTb MOHATHSAMH: TOXIECTBO, YypaBHEHHE, HEPaBEHCTBO; IIeJOe,
paloHaIbHOE, HPPAIOHAIBHOE YpaBHEHHE, HEPABEHCTBO; TPHTOHOMETPHIECKOE
ypaBHEHHE;

— BpmonuaTh mpeoOpa3oBaHUS TPUTOHOMETPHYSCKHUX BBIPAKEHHH M pemnaTh
TPHUTOHOMETPHYECKHE YPABHEHHUS.

— BbImonHATh Tpeodpa3oBaHUSA IIE€NBIX, PAIHOHATBHBIX U HPPAINOHATBHBIX
BBIPaKECHUI U peniaTh OCHOBHBIE TUIIBI LIEJIBIX, PAIlIOHAIBHBIX H HPPallHOHAIBHBIX
YPaBHEHUIl U HEPABEHCTB.

— IIpuMeHATh ypaBHEHHS U HEPABEHCTBA UL PEHICHHsS MaTeMaTHYecKHX 3axad 1
314 M3 Pa3IUIHBIX 00IacTell HayKH H pealbHOIl JKI3HI.

— Moe/mpoBath peanbHbIe CUTYalluU Ha S3bIKe alnreOpbl, COCTABIATh BEIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA 110 YC/IOBUEO 331a4H, HCCIIE[0BATh [I0CTPOEHHBIE MOJEIN
C MCTIOTb30BaHNEM arliapara aareopsl.

@OyHKIHA 0 TpapuKH

— OmnepupoBaTh MNOHATHAMH: (QYHKIHSA, CIIOCOOBI 3agaHus (QyHKIHH, 00JacTb
OIpeJeNeHns U MHOJKECTBO 3HAaYeHMI (YHKIUH, Tpapuk (YHKIIHH, B3aNMHO
oOpatHble QYHKITHH.

— OrmnepupoBaTh MOHSTHSMU: YETHOCTh M HEYETHOCTh (YHKIIUH, HYIH (YHKIUH,
IIPOMEKYTKHU 3HAKOIIOCTOSHCTBA.

— Hcnonp3oBath TpaduKu G YHKITHIT IS pellieHns YpaBHEHMII.

— CTpouTh U YHTATh TpadHKH JHHEHHOH (YHKIHH, KBAJPaTHIHON (G YHKIIHHI,
CTeIeHHOI ()YHKIIIH C IeJIbIM II0Ka3aTeleM.

— Hcnonp3oBath rpadHKH QYHKIHIT 1S HCCIe10BaHI IPOIECCOB H 3aBHCHMOCTEH
IIpH pelIeHHH 3a7ad U3 JPYTHX Yy4eOHBIX IIPeJMeTOB M pealbHOH KH3HU;
BBIpaKaTh (GOPMYyJIaMH 3aBUCHMOCTH MeK,Ty BeITIHHAMH.

Haugana MaTeMaTH4ecKoOro aHaIm3a

— OmepupoBaTe  NOHATHAMH:  IIOCAEIOBATeIbHOCTb,  apu(MeTHdecKas |

reoMeTpuYecKas IIporpeccHH.



— OrnepupoBaTh MOHATHSIMH: OeCKOHETHO YOBIBaroNas reoMeTpHIecKas Iporpeccus,
cyMMa OeCKOHEYHO YOBIBAIOIIel TeOMeTPHIECKOH IPOrPEeCCHH.

— 3anaBaTh NOCIEI0BATEIbHOCTH PA3IHIHBIMU CIIocoOaMI

— Hcnonp3oBaTh CBOMCTBA IOCHENOBATENBHOCTEH M IIPOIPECCHH I PELICHHS
peaybHBIX 3a/1a4 MIPHKIaJHOIO XapaKTepa.

MHoxecTBa U JIOTHKA
OmnepupoBaTh MOHATHAMHI: MHOKECTBO, OIIEpAIlH HaJl MHOKECTBAMH.

— Hcnonp30BaTh TEOPETHKO-MHOMKECTBEHHBIN almapaT I OIMMCAHHA PealbHBIX
MIPOIIECCOB U ABJIEHHUIA, IPU PEIISHNN 3a/1a9 U3 APYTUX YIeOHBIX MPeIMETOB.

— OmnepupoBaTh MOHATHSIMU: OTIPE/ieIeHne, TEOPEMa, CIeACTBHE, 10Ka3aTeIbCTRO.

Yray6aeHHBII ypoBeHb
Yncna U BRIYHCIEHUS

— CBoOOJHO OIepHpPOBATh IOHSITUSMH PpAalHOHAIBHOE 4HCIO, OecKOHEedHas
nepuoamdeckas Jpo0b, MPOIEHTH; HppalMoHAIbHOE UHCIIO0; MHOMKECTBA
paIMOHAIBHBIX U JeICTBUTENIBHBIX YHCE; MOIYIh JIeHCTBHTEIBHOIO JHCIIA.

— TIpuMensITh ApodH U IPOLEHTHI /U PelIeHns IPHKIAJIHBIX 33/1a4 U3 pa3IndHbIX
oTpaclell 3HaHUH U PEANbHON XU3HU.

— IIpuMeHsITh NpUOTIKEHHBIE BBIYNCIICHHS, IpPaBWIa OKPYITICHHS, HPUKHIKY H
OLIEHKY pe3y/IbTaTa BEIUHUCIIEHHUIL.

— CB00O0/1HO OTIepHPOBATh IOHATHEM: CTENIEHb C IIeJIbIM IT0Ka3aTe/IeM; HCII0Ib30BaTh
MTOIXOAAIIYEO (POPMY 3aIIHCH JIefICTBUTEIBHBIX YHCE IS PeIIeHHS IPaKTHIeCKUX
3a71a4 U [IpeJICTaBJICHUS JIaHHEBIX.

— CBoDOJHO oOmepHpoBaTh IIOHATHEM: apHpMeTHUeCKHil KOpeHb HaTypalbHOI
CTEIleHH.

— CB00O1HO ONEepHPOBaTh MOHATHEM: CTEIIeHb C PAllHOHAIBHBIM [T0Ka3aTelleM.

— CBobomHO oOmepHpoBaTh MOHATHAMH: JorapudM 4Hcla; JeCATHYHBIC H
HaTypaJbHBIC JIOTapHU(MEL.

— CBobosiHO oIepHpoBaTh MOHATHSAMU: CHHYC, KOCHHYC, TaHT€HC, KOTAHTEHC
YHUCJIOBOTO apryMeHTa.

— OmepupoBaTh TOHATHUSMHU: APKCHHYC, apKKOCHHYC M apKTaHI€HC YHCIOBOTO
apryMeHTa.

VYpaBHEHUA 1 HEpaBeHCTBA

— CBobojHO oOmepHpoBaTh IIOHSATHAMHI: TOXKJIECTBO, YpaBHEHNE, HEpaBEHCTBO,
PaBHOCWIbHEIE YPaBHEHUS U YPaBHEHHSI-CIIEICTBHUS; paBHOCUIbHEIE HEPaBEHCTBA.

— IlpuMeHsIT  pa3iH4Hble METOJIbl PpENIeHHs palUOHAIBHBIX U JIpoOHO-
PALMOHAIBHBIX YpPaBHEHMII; I[PHMEHSTh MeTOJ WHTEepBAIOB JUIL pelleHus
HEPABEHCTB.

— CBoOOJHO omepupoBaTh ITOHATHSIMU: MHOTOWIEH OT OJHOIl IIepeMeHHOIl;
MHOTOWIEH ¢ HeIbIMI K03 UITHeHTaMu, KOPHU MHOTOWIeHa; IPIMEeHSTh JieJIeHHe
MHOIOWIEHAa Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3y H Teopemy Buera ming
peleHus 3a/1ay.

— CBO0OJHO ONIEpHPOBATh MOHSITHSAMH: CHCTeMa JTHHEHHbIX YpaBHEHHUIl, MaTpHUIla,
olpejielUTe] b MaTPUIBI 2 X 2 U ero reoMeTpHYecKUil CMBICI; HCIIONb30BaTh
CBOIicTBa ompeaexuTens 2 X 2 I BBMHCIEHHUS €ro 3HA4eHUs, IPUMEHSThb
olpejielITeH JUIS PelIeHHS CHCTeMbl JIMHENHBIX YpaBHEHHIl; MOAEIpOBaTh
peaybHble CUTYAlluH C IIOMOIIBI0 CHCTEMbl JIMHENHBIX YPaBHEHHIl, HCCIIeJ0BATh
IIOCTPOEHHBIE MOJIEJHU C IIOMOIIBIO MAaTPHUI] U OIIpeAeInTelIell, HHTepIIPpeTHPOBAaTh
IIOJIy4EHHEII pe3YIIbTaT.

— Hcmonb30Barh CBOIICTBA JICHCTBHII ¢ KOPHSIMH JIJISL IPeoOpa3oBaHHS BEIPaKeHHI.

— BBINONHATE NpeoOpa30BaHHSA YHCIOBBIX BBIPAXKEHHI, COIepkKaluX CTEleHH ¢
palOHAIEHBIM IIOKa3aTelleM.



Hcmonp30BaTh CBoiicTBa J1orapuhMoB I Impeobpa3zoBaHHA JToTapH(QMHTIECKHX
BBIPAKCHU.

CBOOOMHO oOIEpPHPOBATh IOHATHAMH: HpPPAIHOHAIbHBIC, ITI0KA3aTEIbHBIC H
Jorapu(MHUIecKie YpaBHEHHIS; HaX0UTh UX PEMICHUS ¢ TIOMOMNIHI0 paBHOCIIBHBIX
TepexX 008 HWIH OCYIISCTBIAA IPOBEPKY KOPHEH.

[IpuMeHATP OCHOBHBIE TPHTOHOMETpHYecKHEe (opMynbl WId ImpeoOpa3oBaHUS
TPHUTOHOMETPHYICCKUX BBIPAKCHHUIL

CB000HO OIIEpHPOBATH MOHATHEM: TPHTOHOMETPHIESCKOE YPaBHEHNE; IPUMEHITh
HeoOXonnMble (OPMYIIBI U pelIeHHs OCHOBHBIX THUIIOB TPHTOHOMETPHYECKHX
YpaBHEHHI.

Mo tempoBaTh peaqbHbIe CHTYAITHH Ha S3BIKe aNnreOphl, COCTABIATh BRIpaKEeHH,
YpaBHEHWSI, HEPABEHCTRA 10 YCJIOBHIO 33/1a9H, HCCIIe/[ORATh TOCTPOSHHBIE MOJIENN
C HCIOJTh30BaHIEM alrapaTa anreops.

@QyHKIHA 0 TpaQuKH

CB00OJHO OmepHpOBaTh MOHATHAMH: (YHKITHS, CIOCOOBI 3aXaHui (DYHKITHIL,
B3aUMHO oOpaTHble (YHKIHH, KOMIO3HIHSA (YHKIMI; Tpaduk QyHKITHI,
BBITIOJIHATH 3JIEMeHTapHbIe Ipeo0pa3oBaHus TpadiKoB (YHKITHIL.

CBODOIHO oONepHpoBaTh IOHATHSIMH: O00JIAacTh OIpeJelieHds N MHOXECTBO
3HaYeHUil QYHKINU, HYIH (YHKIIH, IPOMEeXyTKH 3HAKOIIOCTOSHCTRA.

CBOOOZHO oONepHpOBAaTh MOHATHSIMH: UETHBlE U  HeuéTHBle (YHKIUU,
neproanIeckue GYHKIUH, TPOMeKYTKH MOHOTOHHOCTH (DYHKIIUHN, MAaKCUMYMBI H
MUHHMYMBl (YHKIIHU, HauOonblllee N HanMeHbllee 3HaueHHe (YHKIHH Ha
IIPOMeXKYTKE.

CBOOOJHO OIlepHpOBaTh MOHATUSAMHU: CTeleHHas (YHKIMS ¢ HaTypalbHBIM H
IeNIbIM TIOKazaTeleM, Tpaduk cTeleHHOI (YHKINN ¢ HAaTYpalbHBIM U IEBIM
IoKazaTesneM; Ipaduk KOpHS n-oii cTelleHU Kak (YHKIMH oOpaTHOIl CTeleHH c
HATYpalbHBIM ITOKa3aTelIeM.

OmepupoBaTh MOHATHSMHU: JIHHeHHas, KBaJpaTHUHas U JpoOHO-IHHelHad
(VHKIIHH; BEITOTHATH SJIeMeHTapHOe HCclIeloBaHIe U MOCTpoeH e UX TpadUKoB.
CBoOOZHO oOIepHpoBaTh MNOHATHAMH: IIOKa3aTelbHass H Jorapugmirdeckas
(GYHKIIHNH, HX cBOICcTBa M TpadUKH; HCIOIB30BaTh HX TpadHKH JUIL pelleHHd
YpaBHEHUII.

CBoDOZHO oOllepHPOBaTh IMOHSATHSIMH: TPHTOHOMETpHUecKas OKPYKHOCTB,
olpejiesieHIe TPUT OHOMEeTPHUEeCKIX (hYHKIMIT YHCIIOBOTO apTyMeHTa.
Hcnonp3oBaTh Tpadiku GYHKIHI 11 HeclIe0BaHUS IPOIIeCCOB H 3aBHCUMOCTeil
IPH pemIeHHH 3aj]ad H3 APYIHX Y4eOHBIX IpeIMeTOB U peadbHON IKH3HIL
BBIpa’kKaTh (hOPMYIaMH 3aBHCHMOCTH MEKY BeTHTHHAMI.

Hagana MaTeMaTHYeCKOr 0 aHAIH3a

CBODOJHO OIEpHUPOBAaTh MOHATHAMH: apHQMeTHYeCKad M TeOMETpHYCCKad
Iporpeccus, 0eCKOHCTHO YOBIBAIOIIAs TCOMETPHYIECKas MPOrpecCHs; THHCHHBI 1
SKCIIOHEHITHATBHEII PocT, (hopMyJIa CIOKHBIX IIPOIIEHTOB; HMETE IpecTaBIeHHe O
KOHCTAHTE €.

Hcmonp30BaTh MPOTPECCHH JUIS PEIICHHS pPealbHBIX 3aJad  IIPHKIATHOTO
XapakTepa.

CBO0OJHO ONMepHpOBaTh MOHATHAMHU: IOCIIEIOBATEIbHOCTh, CIOCOOBI 3aaHHA
ITOCIEI0BATEIbHOCTEH, MOHOTOHHBIE H OTpaHHYCHHBIC IIOCIEI0BATEIbHOCTH
IIOHUMaTh OCHOBBI 3apOKICHHA MAaTeMaTHYeCKOTO aHadn3a KaK aHalIu3a
OECKOHETHO MaJIbIX.

CBO0OJHO OIepHUpPOBATh MOHATUAMI: HEIpPephIBHbIC ()YHKIIHH; TOUKH pa3pbiBa
rpaduka ¢ yYHKITHH; aCHMIITOTHI rpaduKa QyHKIIIH.

CBO0OJHO oOlepHpoBaTh IIOHATHEM: (YHKIINA, HENpephlBHAaI Ha OTpe3Ke;



MIPHMEHATh CBOIICTBA HEMIPEPBIBHBIX () YHKITHIA JJII pelIeHus 3a1ad.

— CBo00o0/1HO omepHpoBaTh MOHATHAMU: IepBasd H BTOpas MpPOH3BOIHBIE (DYHKITHH,
KacaTelbHaA K TpadpuKy ¢ yHKITHH.

— BBMMHCASITh IPON3BOAHBIC CYMMBI, POH3BEICHU S, YACTHOTO H KOMIIO3HITHH JBYX
(hYHKIIHIT; 3HATh MPOU3BOIHBIC 3JICMECHTaPHBIX (DYHKITHI.

— Hcnonp30BaTh T€OMETPHYIECKIIT H (PH3MTIECCKUI CMBICI IIPOH3BOIHOI IS PEIISHILT
3a/ad.

MHokecTBa H TOTHKA

— CB000IHO OIEpHPOBATh MOHATISMHI: MHOKECTBO, OITEPAITHH Hal MHOKECTBAMIL

— Hcmoms30BaTh TEOPETHKO-MHOKECTREHHBIH aImapar IS OIFCAHHA peanbHBIX
TIPOTIECCOB M ABJIEHMIT, TIPH PENTEHHN 3aJ1a¥ U3 JIPYTHX YIeOHBIX TPeIMETOB.

— CBo0oJIHO omepupoBaTh MOHATHAMH: OIpelleleHHe, TeopeMa, ypaBHEHHe-
clIeJIcCTBHE, CBOIICTBO MaTeMaTHIECKOro 00BEKTa, JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE
YpaBHEHUS 1 HEPAaBEHCTBA.

COJIEPZKAHUE YUEBHOI'O KYPCA «AJITEEPA 11 HAUAJIA
MATEMATHUYECKOI'E AHAJIN3A» 10 KJITACC
basoBbli YPOBEHD

Yucna u BBIYHCIEHUS

PanmonanpHbie drcna. OOBIKHOBEHHBIE U JECATHIHBIE IPOOH, IPOIIEHTHI, OECKOHETHBIC
MEepHOANYECKIEe Ipo0n. ApHPMETHYECKHE OIepallid C PalMOHATBHBIMH  YHCIAMH,
mpeoOpa30BaHHA YHCIOBBIX BBIpakKeHNI. [IpuMeHeHHe apoOefl M MPONEHTOB I PEIICHUS
MIPUKIIQTHBIX 33129 U3 Pa3IHYHBIX OTPaciIcH 3HAHUI U PeaTbHON KU3HH.

JleiicTBuTEbHBIC WHCa. PalmioHalbHBIC H HppallHOHATbHBIC YHCcIa. ApHbMETHIeCKUue
OTIepalii ¢ JCHCTBUTEIBHBIMU 4YHCIaMH. [IpHOmMIKEHHbIC BRIYHCACHHSA, IIpaBIia OKPYTJICHHU,
MIPUKHUJIKA U OIICHKA Pe3yJIbTaTa BEIYH CIICHHI.

Crenenb c IenbIM nokaszaTeneM. CTaHaapTHad (opmMa 3allUCH JIeHCTBHTEIHHOTO JHCTA.
Hcnonp3oBanne MoAXoAdmiesl (opMbl 3aIlliCH  JEHCTBUTENBHBIX HHCENT JUIA pelleHHs
MIpaKTHYeCKUX 3a71ad U TIpeJICTABIeHNUS TaHHBIX.

ApnpMeTHIeCKHII KOpeHb HATypaldbHOH cTelmeHH. JlelicTBHA C apH(pMeTHISCKHMH
KOpPHAMH HATYpPaIbHOH CTETIEHH.

CuHYyC, KOCHHYC H TaHT€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHIEHC
YHCIOBOTO apryMeHTa.

VpaBHEHNI 1 HEpaBEHCTBA

Toxk1ecTBa U TOXKIECTBEHHBIE TpeoOpa30BaHNU.

[IpeoOpa3oBaHHe TPUTOHOMETPHIECKUX BbIpakeHHH. OCHOBHBIE TPUTOHOMETPUUECKIE
(hOopMYIIBL.

VpaBHeHHe, KOpPeHb YypaBHeHHS. HepaBeHCTBO, pemnleHHe HepaBeHCTBA. MeToa
HHTEPBAJIOB.

PemnreHune niebix 1 JpoOHO-paOHATIBHBIX YPaBHEHUI H HEPABEHCTB.

Pemenue mpparimoHanbHBIX YpPaBHEHHIT U HEPaBeHCTB. PellleHne TPUIOHOMETPHUIECKUX
YPaBHEHUIL.

IIpumMeHeHUEe ypaBHEHUI U HEPABEHCTB K PENICHUI) MaTeMaTHYeCKHX 3aJlad H 3aja4 U3
pa3mIIHBIX 00MacTell HAYKH M peaTbHOH KU3HH.

OyHKITNN 1 TpaduKH

OyHKIHSA, crtocoOb! 3a1anus GyHkun. ['paduk ¢pyakimm. B3armvHao 0OpaTHBIe ()YHKITHH.

OOGJacTh ompeIeIeHIsS H MHOXKECTBO 3Ha4eHN GpyHKmmu. Hym ¢yrkmmm. [TpoMexyTKin
3HAKOIIOCTOAHCTBA. UETHBIE M HEYETHBIE (DYHKITHIL

CrenerHas (QYHKIIS ¢ HaTypalIbHBIM H IIEJIBIM IMoKa3aTeneM. E€ cBoiicTBa M rpaduk.
CBoilicTBa U rpad UK KOPHI N-OH CTEIICHH.

Tpuronomerpudeckas OKpPY/KHOCTh, OIpeleleHNEe TPHTOHOMETPHUECKNX (YHKIIUI
YHCIOBOTO apryMEHTA.

Hagana MaTeMaTH4eCcKOTO aHATH3a



[Toce1oBaTeIRHOCTH, CITOCOOBI 3a/laHUS TIOCIIEI0BATe IbHOCTET.

MOHOTOHHBIE TTOCIIEIOBATELHOCTH.

Apudmerndyeckas M TeoMeTpHueckas IporpeccHu. beckoHedyHo  yObIBaromias
reoMeTrpudeckas nporpeccus. CyMMma OecKOHEUHO YOBIBAIOINEH TeoMeTpHUYecKOH IMpOrpeccHu
@opMylia CIOKHBIX MPOIEHTOB. lclmonp30BaHHE MPOTPECCHU JUIS PENIeHHS peallbHbIX 3ajad
TIPUKIIATHOTO XapaKTepa.

MHoOXecTBa U JTOTHKA

MHoxecTBO, onepalni HaJ MHOXKecTBaMU. /[uarpamMel Jiinepa—BenHa. IIpuMeHeHue
TeOPETUKO-MHOKECTBEHHOIO arapara JJI OIMHMCAHHSA pPealbHBIX IPOIECCOB M SBIEHHUI, MPH
pelIeHny 3a1a4 U3 JPYrux yaeOHbIX MpeIMEeTOB.

Omnpe;ienenne, TeopeMa, CIEICTBHE, JI0Ka3aTeIbCTBO
¥Yray6aeHHBIil YPOBeHb.

Umcna u BRIYHCICHHS

PammonanmpHbIe drcna. OOBIKHOBEHHBIE U JECATHIHBIE IPOOH, IPOIIEHTHI, OECKOHETHBIC
neproandeckue apoomn. IIpuMeHeHne npodeil 1 IPOIEHTOB I PEIICHI IPHKIAIHBIX 3a/1a9 U3
Pa3IMYHBIX OTpaciIc 3HAHUI H peabHOM KI3HH.

JleficTBUTEIbHBIE UHCIa. PaloHANIBHBIE U HPpAIlHOHAIBHEIE dHCIa. ApHQMETHISCKHE
OTIepallii C JEUCTBUTENBHBEIMU YHCIAMH. MOJyNnb NEHCTBUTENBHOTO dHCIa M €r0 CBOHCTBA.
IIpuOawkEéHHble BBYUCICHHS, IIpaBHJIa OKPYIJICHHA, MPHKHIKA U OIIGHKAa pe3yabTaTa
BBITHCIICHUII.

CremeHb ¢ IIeIBIM HoKa3aTelleM. buaoM HerotoHa. Hcnop30BaHHe MOAXOAAIICH (hOpPMEI
3alMCcH JICHCTBUTEIBHBIX YUCEIT JUI PeIlCHN S MPaKTHISCKUX 3a/1ad | IMpeJICTaBICHUS JaHHBIX.

ApnpMeTHIECKHIT KOpeHb HATYPAILHOM CTETIeHH H er0 CBOICTBA.

CremeHp ¢ palMOHAIBHBIM ITOKa3aTeleM H e€ CBOICTBA; CTENeHb C JIEHCTBUTEIBHBIM
TIOKA3aTeNIeM.

Jlorapudm uncia. CBoiicTBa jorapudma. JlecATHUHbIE H HATypalIbHbIE TOTapH (MBI

CuHyC, KOCHHYC, TAHT€HC, KOTAHT€HC YHUCIOBOTO apTyMEHTA.

ApKCHHYC, apKKOCHHYC H apKTaHT€HC YHCIOBOTO apTyMEHTA.

VpaBHEHNI 1 HEpPaBEHCTBA

ToxmecTBa M TOXKISCTBeHHble IpeoOpazoBaHHA. VYpaBHeHHe, KOpPeHb YpaBHEHUS.
PaBHOCHIIbHEIE YpaBHEHUS U YpaBHEHHS-CIIeJCTBHSA. HepaBeHCTBO, penieHIe HepaBeHCTBA.

OCHOBHBIE METOJIBI PellIeH s eJbIX U APoOHO-pallHOHATBHBIX YpaBHEHHI H HEpaBEHCTB.
MHOTrO4YIeHB! OT OJHOM IepeMeHHOI1. /{eneHne MHOTOWIeHa Ha MHOTOWIEH C OCTaTKOM. Teopema
Be3y. MHorowIeHH ¢ IelbiMu Kodhuimentamu. Teopema Buerta.

[IpeoOpa3zoBaHUS YUCIOBBIX BHIpAKEHMUIT, COIep/KalIX CTENEeHH H KOPHH.

Uppauuonaneaple  ypaBHeHus. OCHOBHBIE METOJBI  DEIICHUsS HPPAalUOHAIBHBIX
YPaBHEHUIL.

[TokaszarenpHble ypaBHeHHS. OCHOBHBIE METOJIBI PEIICHUS [T0KA3ATENbHBIX YPaBHEHHIL.

[IpeoOpa3oBaHue BeIpakeHHUII, cojiepxKaiux jJorapudmel. JlorapudmMudeckne ypaBHEHHUS.
OCHOBHBIE METOJIBI PEMIEHHS JTOTAPH(MHIECKNX YpaBHEHHIL.

OcHoBHBIE TpuUTOHOMeTpHdeckue (opmymsl. IIpeobpazoBaHHe TPHTOHOMETPHIECKHX
BEIpaKeHNH. PerieHrne TpUTOHOMETPHYECKHX YpaBHEHMIL.

Pemrenne cucteM nUHENHHBIX ypaBHEHHN. MaTpuma cucTeMbl NTHHEHHBIX YpaBHEHHIL
Onpenenurenb MaTpHIBl 2 X 2, €r0 TEOMETPHYECKHI CMBICT H CBOINCTBA; BBIYMCICHHE €TO
3HAYEHUS, MPHMEHEHUE OIPEEIUTENS IS PEMIEHNS CUCTEMBI TNHENHBIX YpaBHEHUIl. Pemntenue
MIPUKIIAIHBIX 337lad ¢ TOMOIIBI0 CHCTEMBI JIMHENMHBIX ypaBHEHHUII. ccienoBanue mMoCTPOEHHOM
MOJIENTH ¢ TIOMOITB0 MaTPHUIT H ONPEISTUTENEH.

ITocTpoeHne MaTeMaTHYECKIX MOJIENEH pEaIbHON CHUTYAITHH C TMOMOIIbI0 YPaBHEHHUH U
HepaBeHCTB. l[puMeHeHN e ypaBHEHUI H HEPAaBCHCTB K PENICHUIO MaTeMaTHICCKUX 3a/1ad U 3a/1a4
U3 pa3IIYHBIX 00J1acTell HayKH 1 peaJbHON KH3HIL

OyHKINHT U TpadhuKH

OyHKOHA, CIOCO0BI 3ajaHnd (YHKIMH. B3amMHO oOpaTHBIe GyHKIHH. KoMmmosmima



¢dbyuknmii. I'padguk GyHKIHI. DIeMeHTapHble peodpa3oBaHUs rpaUKOB ¢ YHKITHIL.

OOacTp ompeieeHIsI H MHOKeCTBO 3HaueHU Il pyHKMU. Hym ¢yHkmn. IIpoMexyTKI
3HAKOIIOCTOAHCTBA. UETHBIE M HeuéTHble (QyHKIuHU. [Tepuoamdeckne (yHKIHH. I[IpoMeKyTKH
MOHOTOHHOCTH (pyHKIHH. MakCHMyMBl H MHHUMYMbI (yHKIHH. Hanbonpnoiee 1 HauMeHbIIee
3Ha4eHUs ()YHKIIUN HA IPOMEKYTKE.

JIuneiiHas, KBaJpaTH4IHAd U JIpoOHO-IHHEeiHas (YHKINH. DiIeMeHTapHOe HcclIeloBaHNe ’
IIOCTPOEHHE UX IPadUKOB.

CreneHHas (YHKIMS ¢ HaTypalbHBIM U IIeJBIM MOKa3aTeneM. Eé cBoiicTBa U rpadux.
CpoiicTBa U rpaduK KOpHA n-0if cTeleHH Kak (PYHKIMH oOpaTHOI CTeleHH ¢ HaTypaJbHbIM
IIOKa3aTeNeM.

[ToxkasarenpHas u Jtorapudmudeckas QyHKIHN, X cBoiicTBa u rpaduku. Hcnoap3oBaHue
rpaduKOB (G YHKITHIT U1 pelIeHns ypaBHeHNH. TpUroHoMeTpideckas OKPYKHOCTD, OTIpeie/IeHHe
TPHI OHOMETPHUIECKUX (PYHKITUI IUCTIOBOTO apryMeHTa.

OyHKIMOHATbHBIE 3aBHCUMOCTH B PealbHBIX Ipolleccax U sSBIeHuAX. I padiku peampHbIX
3aBUCHMOCTEH.

Havasa MaTeMaTH4YeCcKOr0 aHAIN3a

[TocenoBaTenbHOCTH, CIIOCOOBI 33/1aHH ITOCIe0BaTeIbHOCTeH. MeTo MaTeMaTHYeCKOil
HHOYKOHA. MOHOTOHHBIE M OrpaHHYEHHBIE I10CIEN0BATeIbHOCTH. VCTOPHA BO3HHKHOBEHHSA
MaTeMaTHYECKOTO aHaJIn3a Kak aHaIN3a 0€CKOHEYHO MaJbIX.

Apudpmernyeckass H TeoMeTpHUYecKas IporpeccHH. beckoHeuHo  yObIBaromias
reoMerpudeckas nporpeccus. CymMma OeCKOHEUHO YOBIBAarOmIell IeOMETPHUCCKOH IIPOTPECCHHL.
JINHCHHBII M OSKCIOHCHMUANBHEIH pocT. Yncmo ¢. @opMmyna CIO0KHBIX IHIPOICHTOB.
Hcnonp3oBanye porpeccHy AJId pelieHns pealbHbIX 3a1a4 IPHKIAJIHOTO XapaKrepa.

HenpepriBHBIe (QYHKIHH H HX CBOHCTBa. T0YKH pa3pbiBa. ACHMIITOTBEI TI'padHKOB
¢yukuuii. CBoiicTBa (QYHKIHH HeIpepBIBHEIX HA OTpe3Ke. MeToJ HHTEPBAIOB JUIS pelleHHA
HepaBeHCTB. [IpuMeHeHNe CBOCTB HellpepbIBHBIX (b YHKITHI I pellleHHs 3a/1ad.

[TepBas u BTOpas mpou3BojHble (HyHKIHH. ONlpeaeneHne, TeOMeTpPHIeCcKHil H pH3HIecKUil
CMBICII IPOU3BO/IHON. YpaBHeHHE KacaTeabHOIl K IpaQHKy QyHKITHH.

[Tpon3BoHEIE H1eMeHTapHBIX (pyHKIuil. [Ipom3BoaHAS CyMMBI, IPOM3BEI€HN L, YACTHOT O
U KOMIIO3HIIHA () YHKITHIL.

MHoxecTBa U JIOTHKA

MHoxecTBO, ollepallii HaJi MHOKECTBAMU U UX cBOIicTBa. JluarpaMmsl Jitnepa — BeHHa.
IIpnMeHeHne TeopeTHKO-MHOXKECTBEHHOTO alllapara JUI OIMCAHHS peaJbHBIX IIPOLIECCOB H
SIBJICHHII, IIPH pelIeHHH 3319 U3 APYTHX YIeOHBIX IIPEeIMETOB.

OmnpegeneHue, TeopeMa, CBOHCTBO  MaTeMaTHYecKOro  OOBEKTa,  CIE/CTBHE,
JIOKA3aTeJIbCTBO, PABHOCHIbHBIE YDABHEHHS.



COJJEPKAHIIE

VYUYEBHOI' O KYPCA

10 KJIACC

ba3oBblil yposeHb (70 4acoB)

VYrayonennsblii ypoBeHb (140 qacos)

HazBaHune pasnuena (TeMbl)
(dHcI0 9acoB)

OCHOBHO€ cojiepiKaHHe pasjea (TeMbl)

HasBanmue pasjena (TeMbl) (IHCIIO
JacoB)

OCHOBHOE COJIEp/KaHHe pasJiea (TeMBbl)

MHOKecTBa paIloHaIbHBIX
1 IeICTBUTEIIBHBIX

qrceln. PammoHaapHbIe
YpaBHCHHS H HCPaBCHCTBA
(14 =)

IMHOKECTBO, OTIEPAITIU Ha/l MHOKECTBAMH.
JnarpaMMEI JiiTepa—BeHHa.
[ParnonanpHbIe Yyncia. OOBIKHOBEHHBIE H
ITecATUYHBIC ApoOH, IPOIICHTHI,
OeCKOHEUHBIC IIEPHOIHIECKIE IPOOH.
ApH(pMETHYCSCKIE OTICpPaITHH ¢

[pal OHAIbHBIME YHCTIaMH,
MpeoOpa3oBaHUA YHCIOBBIX BHIPakKeHHIL.
[IpuMenenne apodeil H IPOLEHTOB JIIA
[pelTeHHs MIPUKIAJHBIX 3a/1a9 U3 Pa3IHIHbIX
OTpacleil 3HaHUil 1 pealbHOI KHU3HH.
J{elicTBUTeNbHBIE UHcIa. PalHOHANBHBIE U
HppaIOHATBHbIE THCIIA.
ApugpMeTHIeCKIIe OTIepaITiil ¢
UTeliCTBHTEIh HBIMH TICIIAMH.
[IpubmixEéHHbIE BBIUICICHN, IIpaBIIa
OKPYTJICHUS, TPUKHJIKA U OI[eHKa
[pe3ybTaTa BEITHCICHHUII.

ToxaecTBa H TOX/IECTBEHHBIE
mpeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, peleHue
HepaBeHCTBA. MeTo HHTepBaJIOB.
[PermeHme mebIx U IpoOHO-paTHOHATBHBIX
YPaBHEHUIT 1 HEPAaBEHCTB

MHOkKeCTBO JeHCTBUTEIbHBIX
THCE.

MHOTOYJIEHEI.

IParioHanpHBIC YpaBHCHUS H
HCpPaBEHCTBA.

CucTeMbl THHCHHBIX YpaBHCHHUIT
(28 1)

IMHOXKeCTBO, OIlepaIiui HaJl MHOKE€CTBAMHU
M UX CBOMCTBA. J[uarpaMMer Jilepa —
Beuna. Ilpumenenue meopemuxo-
MHOJCECINGeHHO20 annapama Ona peuieHiis
Badau.

Pannonanpable dincita. OOBIKHOBEHHBIC H
NecATHIHBIE IPOOH, IPOISHTHI,
OecKoHeUHbIe TepHoIndecKue Apoou.
[IprmMenenne 1pobeil 1 IPOIIEHTOB I
[pelIeHns MPUKIATHBIX 3a,1a4.
JleficTBUTeNBHEIE Ul clIa. PallHOHABHEIE H
HpparoHaIbHbIE YHCIIA.
ApudmeTndeckiie omepamuu ¢
MECTBUTEIIbHBIMH HHCIaMU. Moodyiis
QeticmeumensHO20 YUCAA U €20 CROlICINEa.
[Mpubmuk€éHHBIE BRIYUCICHHS, IIPaBUIa
OKPYTJICHHUS], TIPUKUJKA U OI[eHKA
[pe3yIbTaTa BEIYHCIICHU.

OcHoeHble Memoosl pellenus Yeavix U
OpobHO-payoHanbHLIX YPaeHeHull 1
Hepagencme. MHozounensr om o0Holl
nepemennoli. [leneniie MHo2ounena Ha
MHozouneH ¢ ocniamxom. Teopema be3sy.
MHozounenst ¢ yenvimu
koagpuyuenmamu. Teopema Buema.
Pelueh'ue cucimem JuHelHbIx ypﬂﬁH@HlﬂI.
Mampuya cucmemsl TuHeHHbIX YPAGHEH L.
Onpedenumens mampuiyst 2 %2, eco
eeomempuyieckuii CMuiCl U CGOLCINGA,

GblYlUCAEeHlI e e20 3HAYEH A, NPUMEHEH e




onpedenumens 01 peuieHus cucnemsl
MuHeliHvIX ypaeHeHull. Peulenue
MPUKAAOHBIX 3A0aY ¢ NOMOULIO CUCTIeMbl
TUHEHbIX YDAGHEHU

DYHKITHH U TpapUKH.
CTelleHb ¢ IeJIbIM
TmoKa3aTelIeM

(6 1)

DYHKITUSA, CIIOCOOBI 3aJaHUS (P YHKITHH.
B3anmHO 006paTHble QyHKIUN. ['paduk

(dYHKIHH.
O61acTh onpe/eeHIsS I MHOKECTBO

sHaueHni GpyHknuu. Hynn ¢yHKIuu.
TIpoMeKyTKH 3HAKOIIOCTOSHCTBA. YETHBIE U
HeuéTHble GyHKIHH CTEneHb ¢ IeJIbM
MoKazaTelleM.

CrannaptHas (opMa 3amicu
MeICTBHTENBHOI 0 YHCIa. IcIIoIb30BaHHE
IToAX0IAIeil (hOPMBI 3aIIHCH
MEeHCTBUTENBHBIX THUCENT /I PEIICHUS
MPaKTHYIECKUX 3a1ad U IPeICTaBICHI
TaHHBIX.

CreneHHas QYHKIHA ¢ HAaTYpaJIbHBIM H
ITeIbIM MoKa3aTelleM. E€ cBolicTBa 1

TpadHK

O YHKIIII
u rpaduku. CTerneHHas ¢ yHKITHUSA
C IIeTIBIM oKa3aTeeM (12 1)

MDYHKITUA, CTOCOOb! 3a1aHNs (PYHKITHH.
B3anmHO 0OpaTHBIE (DYHKITHH.
Komnosuyus gyuxyuil. T'papuk QyHKITIH.
Demenmaprsie npeobpazoeaHus
epaguxoe gynxyuti. O6IaCTh
OTIpeieIeHHs 1 MHOKeCTBO 3HAUeHUI
¢yaxnnn. Hym dyaxmun. [TpomeskyTku
BHAKOIOCTOSHCTBA. UETHBIE H HEUETHBIE
dynaxmmn. Ilepuoouueckue grynxiyuir.
IIpomestcynmkit MOHOMOHHOCHIU OYHKIYULL
Maxcumymol tu MUHUMYMbI PYHKYULL
Haubonvuiee u Haumenbliiee 3HaveHe
@VHKYUU Ha npomesxcymKe.

unetinas, xeadpamudxas u OpobHo-
nuHelHas gyuxkyuu. dnemeHnmapHoe
Lccnedoearue U nocmpoerue epapuxos
BIMuUx GyHKyUl.

CTemeHb ¢ IenbIM ToKazaTeneM. buxom
Horomona.

CreneHHasd (G YHKITHA ¢ HATYPaJIbHBIM H
IeJbIM ITOKa3aTesleM. E€ cBolicTBa H

rpadmk




ApH(METHICCKHI KOPCHb
N—Oi CTeIeHH.
MppaliioHaIbHEIE
[YpaBHEHHS H HEPAaBEHCTBA
(18 1)

ApudMeTHICCKIH KOPeHb HaTypalbHOM
ctereHu. JleficTBUS ¢ apH(METHISCKIMI
KOPHSIMH N—OH CTEeIeHH.

[PenieHue HppamuoHaNbHbIX YPaBHEHHI U
HEPABEHCTB.

CaoiicTBa U rpadHK KOPHA N-0i cTelleHH

IApudMETHICCKHIT KOPCHD N-0i1
CTEeTICHH.

ppannoHalbHBIE YPaBHEHHS
(18 1)

ApH(MeTHICCKHIT KOPCHb HaTypaIbHOMH
CTEIIeHH H er0 CBOICTBA.

[ Ipeobpazoeaniia 4UCI06IX CLIPANCEHUL],
Codepafcau;m cnenenHd U KOpHU.
MppamuoHanbHbIe YpaBHeHHU. OCHOBHBIE
METOIBI PEIIEHUS HPPaIlHOHATBHBIX
YpaBHeHUIL. PaeHocinbHble nepexoost @
peuierul UppayuoOHAIbHBIX YPAGHEHUIL.
CBoiicTBa U rpad UK KOPHI n-0if CTeMeHH
KaK (YHKITHH 00paTHOIl CTeeH! ¢
HaTypaJbHBIM ITOKa3aTelIeM

@DOpPMYIIBI TPHTOHOMETPHIL
TpUroHOMETpHYECKIE
YpaBHEHUS

(22 9)

CHHYC, KOCHHYC U TaHT€HC YHCI0OBOTO
apryMeHra. ApKCHHYC, apKKOCHHYC H
ApKTAHT'€HC YHCI0BOTO apryMeEHTa.
TpurosoMmeTpudeckas OKpyKHOCTb,
OllpeJlelIeHne TPHTOHOMETPHYEeCKHIX
(dyHKIIT 9ucioBOro apryMeHTa. OCHOBHEIE
TPUTOHOMETpHYeCKHe (POPMYIIBI.
IIpeoOpazoBaHUEe TPUTOHOMETPHUECKIX
BhIpaKeHUIl. Pemenne
TPHIOHOMETPUYECKUX YPAaBHEHUI

T pHrOHOMETPUIECKHE
BBIpaKEHUS U YPABHEHHS
(22 1)

CHHYC, KOCHHYC, TAHI€HC H KOTaHT'€HC
YIUCIIOBOTO apryMeHTa. ApKCHHYC,
ApPKKOCHHYC H apKTaHTeHC YUCIIOBOTO
aprymMeHnTa. TpUroHoMeTpHYecKas
OKpPYXHOCTB, OIIpeJielIeHIe

TPHr OHOMETPHUYECKIX (PYHKITHI
YICIIOBOTO apryMeHTa. OCHOBHBIE
TPHr OHOMETpHYECKHEe (OPMYJIBI.
[Ipeobpa3oBaHHEe TPUTOHOMETPHIECKHX
BBIpaXkeHUil. Pemenue
TPUIOHOMETPHYECKHX YPaBHEHHIT

[MoxazaTenbHas () YHKITHS.

TMokazarebHBIE YPaBHEHUS
(10 1)

Cmenens ¢ payUOHATLHBIM 11OKA3aNIenem U
eé ceolicmea.

[loxazamenvuas gynxyus, eé ceoiicmea u
epagux. Henonvzoeanue epagpuxa
hyHKYUU O peutenus YPaeHeH UL
IHoxazamenvuoie ypaeuenus. OcrogHvie
MemoObl petier st HOKA3aeTbHbIX
DAGHEHUT

JTorapudmudeckas (yHKITUS.
UlorapudMudeckie ypaBHEHHSI
(18 1)

Ulozapugpm uucaa. Ceoiicmea nozapugma.
Hecsamuunvie u HamypaivbHeie 102apu@meol.
[Ipeobpaszosarue evipasiceHil,
codeparcaugux 1ozapugmoi.
Vlocapugpmuyueckas yriyus, eé ceolicmea
u epagux. Henonvzosarnue epaguxa




@yHRYUU ON1a pelterHus YPasHeH UL
Vlocapugpmuueckue ypasnenus. Octoenvie
Memoodvl peuletus 102apuGMudecKux
vpasHeHull. Paenocunvhvie nepexodul e
ewieHuu 102apudmuieckiux ypagHeHuil

[locnexoBaTenbHOCTH H
MPOTPECCHH

(6 1)

[TocmemoBaTeMPHOCTH, CITOCOOBI 3aTaHUL
rmociexoBaTeabHocTell. MOHOTOHHEBIE
MOCTIe0BaTeILHOCTH.

ApudMeTHTIecKas H TeoMeTPHIecKas
mporpeccun. beckoHeUHO YOBIBaroIas
TeoMeTpHUdecKas MpOrpecCus.

CyMMa OeCKOHEeTHO YOBIBAOIIe
TeoMeTPUIeCKOil IIPOTPeCCHH.

@opMyJIa CIIOKHBIX IIPOIEHTOB.
Icrombp30BaHIe MPOTPECCUH VTS PeIIeHIS
[peaTbHBIX 3aJ1a4 IIPUKJITHOTO XapaKTepa

[TocnenoBaTeTbHOCTH
H mporpeccuH (10 1)

[IocnemoBaTeIEHOCTH, CIIOCOORI 3aIaHH g
mociaenoBarelbHOCTeH. Memoo
vamemMamuyiecxoti MH()yK!jHM.
IMOHOTOHHBIE H OTPaHHICHHEIS
[oClIeN0BaTeIIbHOCTH. Hemopus anantza
6€CKOH€‘{HO MAIBIX.
AprpMeTHUIECKasd I TeoMeTpHYecKas
nporpeccu. beckoHeuHO yOBbIBaroImast
reoMeTpudeckas mporpeccus. Cymma
0eCcKOHEeUHO yObIBaroIIeli reoMeTpIIecKoit
[porpeccu. Jluneiinwiii u
BKCHOHthf.MaJ?beIﬁ pocm. gMC‘J?O e.
@opMyJia CIIOKHBIX IIPOIEHTOB.
Hcr1o1p30BaHIE PO PECCHH JITISL PENICHUS
€aJIbHBIX 33124 IPHKIIHOIO XapaKTepa

HemnpepbIBHBIE (YHKIIHIL.
TIpousBoHas (20 1)

HenpepuleHvie pynxyuu u ux ceoticmead.
Touxa paspwiea. Acumnnomul 2paguxoe
@yuryuil. Ceoticmea gyHxyuil
HenpepvieHbix Ha ompeske. Memoo
LUHINEPEaNoe Ol PeLUeHUs HePAGEeHCIE.
[Ipumerienue ceolicme HenpepviGHBIX
@VHKYUIL 01 peltteHus 3a0au.

[lepeas u emopas npouseooHbsie GYHKYUL.
Onpedenerite, ceomempudeckuti u
@usuvecKkuli cMblCl NPOUZBOOHOILL.
Vpaenenue kacamenvroii k epaguxy
@yvuryuu. IlpouseooHvie snemeHmapHuix
yuryuti. llpouseodHnasn cymmot,
MPOL36E0eHUSA, HACTIHO20 U KOMNO3UYULL

byuKLyuLl




[loBTOpCHME, 0D0OIICHIE,
CHCTeMAaTH3aI[Hs 3HAHHII (4

‘[I)

OCHOBHBIE IIOHATHSA Kypca alreOphl 1 Hadall
MaTeMaTHYecKoro anammsa 10 Kimacca,
0000IIIeHe H CHCTEMATHA3AIH 3HAHH T

IloBTOpCHMUE,
00001IeHHE,
CHCTeMATH3AITHs 3HAHHI

(21)

OCHOBHEIC TIOHATHA Kypca alreOps 0
aJaJI MaTeMaTHIecKoro aHammsa 10
j1acca, 0000IIeHHe H CHCTEMATH3AITIT
HaHHI




TEMATITHYECKOE INDTAHMTPOBAHUE KYPCA AJITEBPA 1 HAUYAJIA MATEMATHNYECKOI'O AHAJII3A

10 KJIACC
ba3zoBblii ypoBeHb (70 4acoB) Yray6aeHHblil ypoBeHb (140 yacoB)

Kommectso gacos Tema ypoka Tema ypoka ‘ KonuuecTBo 9acoB
Tema: Muoscecmeéo oeiicmeumenvHsix vicen. Muozounenoi. Pauuonanvroie ypasienus u Hepaéencmeéed. Cucmemul JUHelHbIX ypaeHeHul (14u/
28u4)

1 Hemenst

2 MHOKecTBO, oIepartii HaJl MHOKeCTBaMH.
JlnarpamMMel Dittepa—BeHHa. PaiioHanpHbIE 9HCTa.

[ Ipumerenue meopemuko-mHOHNCECTNEEHHO2O 2
annapama 015 peuierus 3aoa4d. Mooyine
OeiicmeumenbHo2o HUcia u e2o ceolicmaa.

2 Hemeas
2 O OBIKHOBEHHBIE H JIeCATHIHbIE JIpoOH, IPOLIEHTHI,
0eCKOHEeUHbIe IepHOINYIecKue JpOoOH.
A pupMeTIIecKHe OTIEPAIH ¢ pallliOHATbHBIMA
MUCIIaMH, IPe0oOpa30BaHIS YHCIOBBIX BEIPAKEHHI.
Mnozounenst ¢ yervimu ko3¢ghguyienmamu. 2
\MHrozounenst on ooHoil nepementoll. Teopema
\Buema.
3 Hegeast

1 | [prveHeHHe poOell U MPOIEHTOB I pelleHHsI
IPUKIAIHBIX 33121 H3 Pa3INIHbIX OTpaciiell 3HaHI |
€aJILHO JKU3HH.

1 J[clicTBUTENIbHBIE K clIa. PalioHaapHbIe U
[pparioHaIbHBIE THCIIA.

\Mrocounenvr om 00Hotl nepemennoli. Jenenie 2
MHO20YIeHa HaA MHO20YNeH ¢ ocmamkom. 1Teopema
\be3y.

4 Hemeas

2 ApudmeTHiaecKue ornepanui ¢ J1efiCTBUTEIbHBIMI




guciaaMi. [IpnOrrKEHABIC BRITHCICHNA, IIpaBHIa
OKpVTICHUS, IPHKHJKA H OIICHKA pe3yahTara
BBITHCIIEHHI.

WMampuya cucnemst TUHEUHbBIX YPAGHEHUIL.
Onpedenumenv mampuysl 2*2, e2o ceomempudecxuiti
lcMbiCn 1 ceolicnga; GvlvlCIEHUE €20 3HAYEHUSA,

S Hemeas

Tok/1ecTBa U TOK/IECTBEHHBIE MTPe00pa30BaHMS.
Y paBHEeHHE, KOPEHb YPaBHEHH 4.

\Pewterue cucmem nuxelinoix ypasHenuil. Ilpumenenue
lonpedenuniens Ona peuteHus cucnemMsl JTUHEHbIX
DAGHEHUI.

6 Hemes

HepaBeHcTBO, pelteHe HepaBeHcTBa. MeTo]
HHTEPBAJIOB.

Ocrognvie Meniodsl peulenus yeivix U OpodHO-
AYUOHATLHBIX YPAGHEHUII 1l HepageHCcme.

7 HeTeas

Pemrerne mempx n IpoOHO-PAIOHATBHBIX YPaBHEHHIT
H HEPaBCHCTB

\Peutetie npuxiadusix 3a0ay ¢ nOMoufbio CUcIemsl
U HelIHbIX VPAGHeHUl

Tema: @yuxuuu u cpagpuxu. CmeneHHas QyHKuUA ¢ yeavim noxazamenem (64 / 12u)

8 Hemens

DYHKIHSA, CITOCOO0B! 3a1aHus (YHKIHA. B3anMHO
oOpatubie pyHKIMH. ['paduk Gpyakmun. Odmacth
OIIpellelIeHHs 1 MHOKECTBO 3HaueHui GyHKiwpn. Hynn

(yHKIHI

[Komnosuyus gynxyuii. Dnemenmapnvie
mpeobpazoeanus zpaguxoe Gyrxyuil.

9 Hemeas

CranmapTHas GpopMa 3amncH JeHCTBUTEIBHOTO THCIIA.




Hcnonp30BaHHE TOAXOAATICH (hOPMBI 3aITHCH
NI CTBUTEIBHBIX THCEN JUIS pelleH s IpaKkTHIeCKIX
3a7a4 1 MpeJICTaBIeHH JaHHBIX.

[ lepuoduueckue pyHKrYULL. Ilpomesicymxu 2
MoHomoHHoCmu yHKyu. Makcumymot U MUHUMYMbL
ipyuxyuu. Haubonvuwiee u naumensuiee 3navenue
ipyuryuu na npomescymse.

10 Hemens

2 CTerneHb ¢ MeTsIM Toka3aTeneM. CTeneHHas QyHKITHA ¢
HaTypaJbHBIM U II€TIEIM IMoKa3aTeaeM. E€ cBoiicTBa 1
rpaduk

VTuneiinas, keadpamudras u OpoOHO-TUHelHAs 2
iy, DaemenmapHoe ucciedogaHue u
nocmpoenue spaguxoe smux gyrxyuii. burnom

\Huromona.
11 menens
Tema: Apughpmemuueckuii kopeHs n-oit cmenenu. Hppauuonansrvie ypasrenua (184 /18u) + YV Ilokazamenvnaa ¢pyuxkyus. IlokazamensHole
ypasuenus (10u)
+ VJozapugmuueckan ¢pyuxuua. Jocapugpmuuecxue ypasrnenusa (8 v uz 18 u)
2 A pudMeTHIecKUil KopeHb HaTypalbHOIl CTeTIeHH. Upugmemuueckuil kopeHs HamyparbHol cmenexu u
le2o ceolicmea.
Cmenenv ¢ payuoHa bHLIM NOKA3amenem u eé 2
ceoticmea
12 Hemens
2 A pr{MeTHICCKII KOpeHb HAaTypalbHOI CTCIICHH. il Ipeobpazocaniis YlCIOBHIX GbIPANCEHLLL],
lcodeparcauyux crieneru U KOpHu.
IoxaszamenvHnas ¢yukyus, eé ceolicmea u spagux. 2
Hcnonvsoearue cpagura pyuxyLy 013 peutenus
DAGHEHULI.
13 megens
2 JTeiicTBIS ¢ apuQMeTHIeCKHMH KOPHSIMI N0 CTeTeHN [PagHociibHble nepexoovl € peuienl
L PPAYUOHATLHBIX VPAGHEH U




Hcnonvzoearue cpagura gyuryLy 011 peuterus
MnoxazamensHuix ypagHeHuil.

14 Hemens

JleficTBUS ¢ apuMeTHIeCKHMH KOPHSIMH N—Oi CTETeHH |

Ceoilcmea u zpaghux kopHsi n-oii cimenenu kax
QyHKIYUU 0OpamHOLl cIeneHu ¢ HamypanlbHbIM
noxazameiem

HoxazamenvHole YPAGHEHUA. OcHoenvie Memoosl
EUIeHUA NoKA3anelbHblX ypaeueﬂuﬁ

15 Hemens

PeleHre HppaIHoOHATBHEIX YPaBHEHHIT I HEPABEHCTB.

lloxazamenvhole YPAaGHeHUA. OcHoenvie Menmoodsl
elIeHUA noKas3aineilbHuixX ypaeueum?

16 Henens

PellieHne HppaUOHAIBHBIX YPABHEHHIT 1 HEPABEHCTB.

Vlocapugpm vucna. Ceoticmea nocapugpma.
ecamuunvie u namypaisHvie 102apugmoi

17 Hemens

PerneHne HpparnoHaIbHBIX YPaBHEHHIT 1 HEPABEHCTB.

IIpeobpasoeanue evipascenuii, codepicauix
Jo2apugmul.

18 Hemens

(CBolicTBa H Ipa(HK KOPHA N-0H CTCIICHH

I Ipeobpazoeanue evipasicenuii, coOepicanjux
nozapugmuvt

19 Hemens

CBolicTBa H Ipa(UK KOPHA N-0Oi CTeIleHH

Vlocapugmuueckas gynkyus, eé ceoiicmea u epagux.
[cnonv3oearue epaguxa QyHKyUU O peuteHus
PAGHEeHUTl




20 Hemens

Tema: Tpuzonomempuueckue éviparceHus u ypaénerus (22u /22u4) + ¥V Jlocapupmuueckas pyukuusn. JTozapugpmuueckue ypaeuenus (10u uz 18
u)
+ Y Henpepuvisuvie ghyuxuyuu Ilpouszeoonasn (124 uz 20 u)

2 CuHyc, KOCHHYC U TAHT€HC YHCIOBOTO apryMeHTa

Vlocapugpmuueckue ypaererus. 2

21 Hemens

2 APDKCHHYC, AapKKOCHHYC U apKIaHI€HC YHCIIOBOIO
AprymMeHTa

OcrogHble Memoosl pelileriis 102apugmuieckux 2
PAGHEHULI.

22 Hemens

2 [ puroHOMeTpHIECKasl OKPYKHOCTh

OcHogHble Memoobl pelterls 102apugmMudeckux 2
VpaeHeHull.

23 Hemens

2 TpuroHoMeTpHU4yeckas OKpyKHOCTh

\PasHocunbHble nepexodvt 6 pelieHull 2
ltocapugmuyeckux ypasHerui

24 Hemens

2 OnpexneneHue TPUTOHOMETPHYECKHX GbyHKIHI
qICIOBOIO apryMeHTa

\PaenoclnbHble nepexoosl € pelieHul 2
l102apugmuyeckiix ypagHeHiii

25 Hemens

2 O CHOBHBIE TPHTOHOMETPHIECKHE (DOPMYJIBI

Henpepwvienoie gpyrryuut u ux ceoticmea. Touka 2
paspeiea. Acumnmontol 2pagurkoe gyHKYuIl.
Ceoilcmea ¢yHKYUl HenpepblGHbIX Ha ompesKe.

26 Hemens




(O CHOBHBIC TPHTOHOMETPHICCKHE (DOPMYJIBI

\Memoo unmepeaioe 05 peuieHts HePpaeeHcme.

27 Hemens

(O CHOBHBIC TPHTOHOMETPHICCKHE (DOPMYJIBI

[Ipumenenue ceoiicme HenpepuleHbIX QYHKYUL 05
eutenList 2a0au.

28 Hemens

[[peoOpazoBaHme TPHTOHOMETPHIECKHX BBIPayKEHHIL.
PereHre TPHTOHOMETPHIECKHX YpaBHEHHIH

[lepeas u emopas npouzeooHvie QyHKYUU.
Onpedeneniue, ceomempudeckull U usudeckuil cmovici
NPOU2600HOIL.

29 Hemes

[[peoOpazoBaHme TPUTOHOMETPHIECKHX BBIPAIKEHUIL.
PelreHne TPHTOHOMETPHIECKUX YPaBHEHHI

Vpasnerue kacamenstoii k epaguxy gyuxyuu.

30 Hemeas

[[pcoOpazoBaHme TPHTOHOMCETPHICCKHX BBIPAIKCHHIL.
PeleHne TPHrOHOMETPHICCKIX YPaBHCHHIH

[ Ipoii3600Hble sneMeHmapHuixX GyHKYLUiL.

31 Hemens

Tema: ITocnedoosamensrHocmu u npozpeccuu (6 u/10u) + V Henpepuiguvie pyukyuu. Ilpouszeoonas (6u uz 20 u)

HOCJIe,HOBaTeJ]BHOC'ITI, CIOCOOBI 3aJaHHsd
[10CIe/I0BATeIbHOCTEH. MoOHOTOHHBIE
[10CIICT0BAaTCIIbBHOCTH

\Memoo mamemamuyieckoit unoyxyuu. MOHOTOHHBIE U
OTpaHHYeHHBIE IOCIe0BATEIbHOCTU. Jcmopis
aHanuza beckoHeuHo Manbix.

32 penenn

ApupMeTndeckas U TeoMeTpudeckas IPOTPecCHH.




becKOHEUHO YOBIBaroIIasi reoMeTpUdIecKas IIPOTrPecCHs.
CymMma OeCKOHeTHO VOBIBAIOIENl TeOMEeTPHUIECKOMN

IPOTPECCHI.
Vlunetinotii u sxcnonenyuatstsiil pocm. Hucio e. 2
\Hcnonvsosaniie npoepeccuti 014 peuleHis pealsHbix
Badayu npuxiadHozo xapaxmepa
33 Hemes
2 @opMyna CIOXKHBIX TPOIEHTOB. llcmons3oBaHHe

[porpeccuH  JUIS  pelleHHs  peadbHBIX  3ajad
[IPIKIaJHOTO XapaKTepa

I Ipouzeo0Hvie 1eMeHmapHblx GYHKYUIL. 2

34 Hemens

Tema: Ilosmopenue, ododuienue, cucmemamusayus snanui (4 4/ 2u) + Y Henpepuisrovie pynuxyuu. + Ilpoussoonasn (2u usz 20 u)

2 OCHOBHBIE IIOHATHS Kypca amreOpsl U Hadal
MaTeMaTH4Ieckoro anamm3a 10 kiacca, oboOmenne n
CHCTeMaTH3aIis 3HaHUi

I Ipouz600Has cymmsl, Hpou3gedeH s, HacnHo2o u 2
Komnozuyuu gyuxyuii




CHHXPOHU3IPOBAHHA PABOYAA ITPOITPAMMA YVUYEBHOI'O KYPCA «I'EOMETPHA»
10 KJIACC
OEJIN U3YYEHIA YUEBHOI'O KYPCA

['eoMeTpus siBiISeTCSA OMHIM U3 0a30BEIX MIPEJIMETOB Ha YPOBHE CPeIHEro o0mIero odpa3oBaHmd,
Tak Kak oOeclednBaeT BO3MOKHOCTh H3yUeHH S KaK JUCIUILINH €CTeCTBEHHO-HAayJHOI HallpaBIeHHOCTH,
TaK U TyMaHHTapHOI.

Jlorndeckoe MBIIUIEHHE, (OpMHpYyeMoe NpPH H3Y4EeHHH OOyJaroIIMMICSA IOHSTHIHBIX OCHOB
TEOMETPUH H IIOCTPOSHUH IIEMTOYKH JOTHYECKUX YIBEPKICHUIN B X0J€ PEeIIeHH TeOMEeTPHIECKHX 3a/1a4,
YMEHHE BBIIBHUIATh H OIIPOBEPraTh I'HIIOTE3Bl HEMOCPEACTBEHHO HCIIONB3YIOTCA IIPH pelleHHH 3aJad
€CTeCTBeHHO-HayJHOI'0 IIHKJIa, B 9ACTHOCTH U3 Kypca (ODH3UKH.

[ems ocBOeHHA IMporpaMMel ydeOHOro Kypca «l'eoMeTpHsi» Ha 0a30BOM ypoBHe OOydeHHSI —
00mmeodpa3oBarTe/IbHOE H O0IEKYIbTYpHOE pa3BUTHe 0Dydaromuxcs depe3 oOecledeHne BO3MOKHOCTH
MIPHOOPETEHHS U HCII0JIb30BAHUS CHCTeMaTHUSCKHX T'eOMeTPHIeCKUX 3HAHHUII H el CTBHIA, CIIeIH(QUIHBIX
TeOMeTPHH, BO3MOKHOCTH YCIIEIIHOTO IPOJ0IKeHHs 00pa30BaHU [0 CIEIHAILHOCTSIM, He CBSI3aHHBIM
C IPUKIaJHBIM HCIIOJIb30BaHHEM reoMeTpuu. Iens ocBoeHNs IporpaMMbl yaeOHOr o Kypea «I eoMeTpus»
Ha YIIy0JIEHHOM YPOBHe — Pa3BHTHE HHIUBHIYAIbHBIX CIIOCOOHOCTEI 00yJaloNXcsl IPH H3YIeHHH
TeoMeTpHH, KaK COCTaBJIOIIeH IpeaMeTHOH obmactH «MaTeMaTHka U HH(popMaTHKa» depes
obecrieueHHe BO3MOKHOCTH MPHOOPETeHNS H HCII0/Ib30BAaHUS OolIee ITyOOKHUX TeoMeTpHIeCKUX 3HAHHI
U JeficTBHil, chelu(UUHBIX TeOMETPUH, U HEOOXOAHMBIX JUIS YCIEIIHOTo Ipo(ecCHOHATIBHOrO
00pazoBaHUs, CBA3aHHOTO C HCIIOIB30BAHAEM MaTEMATUKH.

JlocTuzKeHHe LIeI OCBOSHHS IIPOTpaMMbl 00ecIedHBaeTCs PeleHHeM COOTBETCTBYIONINX 3a/1a4.
IIpunopuTeTHBIMH 3aJlauaMH OCBOEHHS Kypca «I'eoMmeTpum» Ha 6a3oBoM ypoBHe B 10—11 Kimaccax
SIBIISFOTCS .

— (opMupoBaHUe MpeACTaBIECHHS O TeOMETPHHU KaK YacTH MHpPOBOH KYJIbTYphl H OCO3HAHHE eé
B3aHMOCBS3H C OKPYKAOLIIM MUPOM,;

— (QopMupoBaHHE IpeACTaBISHHS O MHOTOTPAaHHHKAaX M TelaX BpallleHHd KaK O BaKHEHIIIMX
MaTeMaTH4YeCKHX MOJIENIX, IO3BOJISIOIINX OIMCHIBATE H H3Y4YaTh pa3HbIe ABJICHUS OKPYKAOLIETO
MHpa;

— (opMupoBaHHE YMEHHSI pacloO3HaBaTh Ha dUepTekaxX, MOJEISIX H B pPealbHOM MHpe
MHOTOTPAaHHUKH H TeJla BpallleHHs;

— OBJIaJIcHHe MeTOAaMHU pellleHHs 3ajad Ha IOCTPOeHHs Ha H300paKkeHHSX NPOCTPaHCTBEHHBIX
¢buryp;

— QopMupoBaHHE YMEHHS ONEPHPOBATh OCHOBHBIMH IMOHATHAMH O MHOTOTDaHHHKaxX H Telax
BpallleHHs U HX OCHOBHBIMH CBOICTBaMU;

— OBJAaJeHHe aATOPUTMaMH PElIeHIsS OCHOBHBIX THIIOB 3a/1a4; ()OPMIIPOBaHNE YMEHHUS IPOBOANUTH
HECJIOKHBIE J0Ka3aTeIbHEIE PACCYKIEHHA B XO/I€ PEIICHHS CTEPEOMETPHIECKUX 3a/1ad U 3a1a4 C
[IPaKTHYECKHUM COAEPKAHUEM;

— pa3BUTHE HHTEIUIEKTYyalbHBIX H TBOPYECKHX CIIOCOOHOCTEHl O00ydJaromnmxcs, MO3HABaTeIbHOI
AKTHBHOCTH, HCCJIEOBATENBCKIX YMEHNI, KpHTHYHOCTH MBIIIUIEHUS,

— ¢QopmupoBaHne  (QYHKIMOHAIPHOH TI'DAMOTHOCTH, pEJIE€BAHTHON TeOMETpPHIL  yYMEHHE
pacIo3HaBaTh MPOSBIECHUS TEOMETPUIECKIX MOHSTHI, 00K TOB U 3aKOHOMEPHOCTEH B PeaTbHBIX
KU3HEHHBIX CHTYallUSX W TIpPH U3YYEHHH JPYTHX YIeOHBIX IPeIMEeTOB, IPOSBICHHS
3aBHCHMOCTeHl H 3aKOHOMEpHOCTell, (GopMyInpoBaTh MX Ha S3bIKE€ T€OMETPHH U CO3IaBaTh
reoMEeTpUYEeCKHe MOIENH, IPHUMEHATh OCBOCHHBII TI€OMETPHYECKHIl ammapar IUId pelleHHs
[IPaKTHKO-OPHEHTHPOBAHHBIX 3a/1a4, HHTEPIPETHPOBATE U OLEHUBATH [IOJYIEHHBIE PE3yIbTaThL

IIpuopureTHpIMH 3aagaMi Kypca T€OMETPHH Ha YIJIYOJ€HHOM YPOBHe, PAacHIUPSIOIIUMH H

YCHIHBAOIIIMU Kypc 0a30BOr0 YPOBHS, SIBIISIOTCS:
— pachImpeHne TpeJcTaBIeHUS O TEeOMETPHH KaK YacTH MHUPOBOH KYIbTYphl M (DOPMHPOBAHIE

OCO3HAHNA B3aHMOCBA3H I€OMETPHH C OKPYKAIOIIHM MHPOM;

— (QopMupoBaHHE TpEJCTAaBIEHNI O TPOCTPAHCTBEHHBIX (UIypaX KaKk O BaKHEHIINX

MaTeMaTHIeCKIX MOJIENSX, TO3BOMSIONTUX OTIUCHIBATh H N3y4YaTh Pa3HbIE ABIEHNS OKPYKAFOIIEro

MHpa; 3HaHHE MOHATHIIHOIO ammapara Io paszeny «CTrepeoMeIpHs» IIKOIBHOIO Kypca



TeOMETPHH;

— ¢opMupoBaHHE YMEHUS BJIaJIeTh OCHOBHBIMHU IIOHSTHSMHU O IIPOCTPAaHCTBEHHBIX (UIypax M HX
OCHOBHBIMH CBOIICTBaMH; 3HaHHE TeopeM, (opMyI H yMeHHe HX IPUMEHSTh; YMEHU S J0Ka3bIBaTh
TEOpeMbl U HaXOJINTh HECTaH/IaPTHHIE CIIOCOOBI PENTEeHNs 33134,

— (QopMupoBaHHe YMEHHS pacllo3HaBaTb HA UepTekaX, MOAeIIX U B peaJpHOM MHpe
MHOTOI'PaHHUKH H TeJla BpallleHHs ; KOHCTPYHPOBATh TeOMeTpHIeCcKIe MOJIeNH;

— (QopMupoBaHHe MOHNMAHHS BO3MOJKHOCTH aKCHOMAaTHYeCKOTO IOCTPOSHHS MaTeMaTHYeCKUX
Teopuit; popMUpOBaHHE TOHUMAHUS POJIH aKCHOMAaTHKHU IIPH NIPOBEIeHUH pacCyKIeHMUil;

— (QopMupoBaHHe YMeHHS BIaJleTh METOJaMU J0Ka3aTeIbCTB U aITOPHTMOB PEIIeHUs; YMEHUS HX
[IPHMEHSTh, IPOBOJIUTH JOKa3aTelbHble PACCYXKJCHHI B XOJle pelleHHS CTepeoMeTpHYECKHX
3a/1a4 U 331249 ¢ IPaKTHYEeCKUM cofiep:KaHueM; (QOpMIpOBaHUe NpeICTaBISHUS 0 HE0OXOHMOCTH
JIOKA3aTeIbCTB IIpH OOOCHOBAaHMH MaTeMaTH4eCKHX VYTBEpAKJEHHH H pPOIH aKCHOMAaTHKH B
[IPOBEJeHNH JAeAYKTUBHBIX PACCYyAKICHUII,

— pa3BHUTHE W COBEpIICHCTBOBAHHE HHTE/UIEKTYyaJIbHBIX H TBOPYECKHX CIIOCOOHOCTel
oOydJaromuxcs, I103HABATENbHON AaKTHBHOCTH, HCCIIENOBAaTeIbCKUX YMEHHIl, KPHTHYHOCTH
MBIIUIEHHS, HHTepeca K H3yJEeHHI0 TeOMEeTPHH;

— ¢QopMupoBaHne (QYHKIHOHAIBHOII TIPaMOTHOCTH, pEJE€BAaHTHOH TI'eOMETpHH:  YMEHHS
PacIo3HaBaTh IPOSBICHUS T€OMETPHUUECKIX ITOHATHII, 00bEKTOB U 3aKOHOMEPHOCTEIH B peaTbHBIX
AKHU3HEHHBIX CHTyallUSX H TIpH H3YYeHHH JpYIHX Y4eOHbIX MpeIMeTOB, IPOSBICHISI
3aBHCHMOCTeIl H 3aKOHOMEpPHOCTell, MOJEeNHpPOBAHUS pealbHbIX CHTYyallHil, HCCIEeJI0BaHH
NIOCTPOEHHBIX MOJIeIell, HHTepIIpeTallHi II0Jy4eHHBIX Pe3yJIbTaToB.

OcHOBHBIE cOJiep;KaTelnbHble TUHUH Kypca «l'eoMmeTpun» B 10—11 kmaccax: «MHOTOTpaHHHKN»,
«IIpgaMble U IUTIOCKOCTH B IIPOCTPAHCTBE», «1ella BpaleHua», « BeKTOph!l H KOOPAUHATEI B IIPOCTPAHCTBE
«/IBHKeHHd B IPOCTpaHCTBe» (Ha YIIyOleHHOM ypoBHe). DopMHpOBAaHHE JIOTHUECKHX YMEHHI
pactipe/ensercsl He TOJIbKO I10 coJiep KaTeIbHBIM JIMHUSAM, HO U II0 ToJaM 00ydeHHS Ha YPOBHE CpeIHero
obmrero 00pa3oBaHuSL.

MECTO YUEEHOI'O KYPCA B YUEEHOM IIJTAHE

B y4eOHOM ILIaHE Ha H3y4YeHHE IeoMeTpUU Ha 6230B0OM YPOBHe OTBOAUTCS 2 y4eOHBIX 4aca B HeJeIIH0
B 10 xiacce, Bcero 3a roj o0yderus 64 ydeOHBIX 4acoB; Ha YIJIyG./IeHHOM YpPoBHe 3 yueOHBIX yaca B
HeJIeIT0, BCero 3a rojf ooydeHns —2 10 yueOHbBIX qacoB

IUTAHVPYEMBIE ITPEJIMETHBIE PE3VIITATEI OCBOEHIA CHHXPOHI3MPOBAHHOI
I[TPOT'PAMMBI KYPCA «'EOMETPHS» 10 KJIACC
IIpeaMeTHBIE pe3yIbTaThl N3YYSHHA T€OMETPHHI Ha 0a30BOM YPOBHE OPUEHTHPOBAHBI Ha JIOCTIKEHIE
YPOBHA MaTeMaTHYeCKOil IPaMOTHOCTH, HEOOXOIMMOTO JIUIS YCIIEITHOTO PEIIeHUs 3aJad B peaabHOI
JKH3HH U CO3/IaHHE YCIOBHIT UL HX 0OMIEKYIBTYPHOTO Pa3BUTHAL
OcBoeHne yaeOHOTo Kypca « eoMeTprsi» Ha 0a30BOM YPOBHE CPEIHETO 00MIEro 00pa30BaHIUs T0IKHO
o0ecIeInBaTh JOCTIDKCHHE CASAYIOMNX MIPEeIMETHBIX 00pa30BaTEIbHbIX Pe3YIbTaTOB:
Ha 6a3oBoM ypoBHE
— OnepupoBaTh MOHATHAMH: TOYKA, IPSIMas, ILTOCKOCTb.
— IIpuMeHATh aKCHOMBI CTEPEOMETPHU U CIEJCTBUA U3 HUX HpPH pPENeHHH TeOMETPUIECKHX
3aj1ad.
— OnepHpoBaTh MOHATHAMH: ITaPaJUIe/IbHOCTh U MEPIEHIUKYISPHOCTD IPSIMBIX U IUIOCKOCTEI].
— KiraccugurupoBats B3auMHOE pacIioIoKeHHe MPSIMBIX U IUTOCKOCTell B IPOCTPAHCTRE.
— OnepupoBaTh MOHATUIMH: JIBYTPAaHHBIH YTroJl, TPAaHH JBYTPAHHOTO YyIia, pedpo JABYTpaHHOTO
yIJIa; IMHEHEI YToJ ABYIpaHHOTO YIUIa; TpaayCcHad Mepa JBYIPaHHOTO YIJIa.
— OmnepupoBaTh MOHATHAMH: MHOTOTPAHHHK, BBIMYKIBIH H HEBBINYKIBI MHOTOTPAaHHEK,
aIIeMeHTHl MHOTOTPaHHHKA, IIPaBUIbHBII MHOTOTPAHHHK.
— Pacmo3HaBaTh OCHOBHEIE BHJIBI MHOTOTPAaHHHUKOB (IIHpaMUIa; MpH3Ma, MHPAMOYTOJIbHEIH
mapavieenume, Kyo).
— KiraccudurinpoBats MHOTOT paHHIKH, BEIOHpas OCHOBAHIA /IS KJIACCH(OHKAINHA (BBITYKIIBIC H
HCBBIITYKJIBIC MHOTOTPaHHHKH; TIPaBIIbHBIC MHOTOTPaHHHKH; TIPSIMBIC H HAKIOHHBIC TIPH3MBI,



napasuIeIenue bl ).

— OrnepupoBaTh HOHITHIMH: CEKYyIIasl [NIOCKOCTb, CeYeHHe MHOTOI PAHHHKOB.

— OOBACHATH TPUHITHITEI TOCTPOSHUS CedeHUIt, HCIIOIb3YA METO I CIIe/I0B.

— CTpouTh ceUYeHHS MHOTOTPAaHHUKOB METOJOM CJIeJIOB, BBINIOJHATH (BBIHOCHBIE) ILTOCKHE
gepTeKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y.

— Pemrarp 3a/1a1n Ha HaXOXkKJI€HHE TeOMETPHIECKHX BEIHIHH 0 0OpasiaM IIH aJropHTMaM,
MIpHUMeEHSS H3BeCTHbIe aHAINTHIESCKHe METOJIbI IPH PellleHHH CTaHAapTHBIX MaTeMaTHISCKHX
3aj1ad Ha BBIUHCIIEHHE PACCTOSHHIT MEKIY ABYMS TOUKaMH, OT TOUKH JI0 TIPSMOIi, OT TOUKH JI0
IUTOCKOCTH, MEKAY CKPEITUBAOIUMHUCS MPIMBIMH.

— Pemrarp 3a/1aun Ha HaxOXkKJIeHHE TeOMETPHUECKHX BEIHUYHH M0 o0pas3IaMm IIH aIropUTMaM,
MIPHMeHSS H3BeCTHbIe aHAINTHIESCKHe METOJIbI IPH PellleHHH CTAaHAapTHBIX MaTeMaTHISCKHX
3a7lad Ha BBIUHCICHHE YITIOB MEXKIY CKPENIHBAONIUMHUCS TPSAMBI- MH, MEXKIY HOpAMO H
IUTOCKOCTBIO, MKy IUTOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

— Borunenars 00bEMBI U TUTOMIAAH MOBEPXHOCTEH MHOTOTPAHHUKOB (MpH3Ma, IMHpaMmmja)
npuMeHeHHeM (GOpPMYIT; BBIYHCIATH COOTHOMICHHS MeEKJy IUIOMIAIIMH TIOBEPXHOCTEI,
00LEMaMH MOJ00HEIX MHOTOT PAaHHHKOB.

— OnepupoBaTh NOHATHAMH: CHMMETPHS B IIPOCTPAHCTBE; IIEHTP, OCh U IUIOCKOCTh CHMMETPHH;
[IEHTP, OCh H IVIOCKOCTh CHMMETPHHU (DUTYPHI.

— H3BnekaTh, mpeoOpa30BbIBaTh M HHTEPIPETHPOBATh HHGOPMAIIHIO O MPOCTPaHCTBECHHBIX
reoMeTpHUeCKHX (DUTypax, pe/ICTaBICHHYIO Ha YepTekaxX U pHCYHKaX.

— IlpumeHATh TreoMmMeTpudeckne (aKTBl I peImIeHHA CTePeoOMETpPHYECKHX  3ajad,
MPeIIOoIaraloNuX HeCKOJIbKO IIaroB PENIeHns, €ClIH YCIOBHS MPHMEHEHHs 3aJlaHbl B SBHOM
dbopme.

— IIpuMeHATH TPOCTEHIHe TPOTpaMMHBIE CpPEJACTBA M 3JIEKTPOHHO-KOMMYHHKAITHOHHBIE
CHCTEMBI TIPH PeNlIeHHH CTepeoMeTPHIecKUX 3aj1ad.

— IIpuBOIUTH IpHUMEpPHI MaTEMATHIECKIX 3aKOHOMEPHOCTEH B IPHPOJIe U JKI3HHU, pacllo3HaBaTh
MpOsIBIEHN e 3aKOHOB T€OMETPIH B HCKYCCTBE.

— IIpuMeHATh TOJTYUeHHBIE 3HAHHUS Ha IIPaKTHKe: aHAIM3HPOBATH pealbHble CHTYAIlMd U
[IPUMEeHSTh W3yYeHHble IIOHSTHS B IIpOIlecCe IIOMCKAa pelieHHs MaTeMaTHYecKH
chOpMYIHPOBAHHOI TPOOIEMbl, MOJIETUPOBATh pealbHble CHUTYAI[HH Ha SI3BIKE TeOMETPHI,
HCCIIEZI0BAaTh MOCTPOEHHBIE MOJIENIH C HCIIOIb30BAaHIEM TeOMETPHYECKHX OHATHII U TEOpeM,
ammapata aareOphl; pemaTh NpaKTHYecKHe 3aJadd, CBSA3aHHbIE C HaxXOKIeHHeM
TeOMeTPUYIeCKHX BeJTHIHH.

Ha yriry6.1eHHOM ypoBHe

— CB0OOOJHO OIlEpHPOBAaTh OCHOBHBIMH HOHATHSMH CTEPEOMETPHH IPH pelleHHH 3aj1ad o
MIPOBEJICHNH MaTeMaTHIECKUX PacCyKICHHI.

— IIpuMeHATh aKCHOMBI CTepPeOMETPHH U CIIEJCTBHS U3 HUX IIPH pPEelIeHHH TeOMeTpPHYECKUX
3ajad.

— KrnaccuduiupoBaTh B3aHMHOe pacloloKeHHe MpSIMBIX B IPOCTPAHCTBE; ILIOCKOCTEH B
MPOCTPAHCTBE; MPAMBIX U IUIOCKOCTEl B IPOCTPAHCTBE.

— CB0OOOJHO OIepHpPOBATh MOHATHSIMH, CBA3AaHHBIMH € YIJIAMH B IPOCTPaHCTBE: MEXKITY
MPSIMBIMA B IIPOCTPAHCTBE; MEKIY MPSIMOIT I INIOCKOCTBIO.

— CB00O/IHO OTIEpHPOBATh TOHATHAMH, CBA3aHHBIMU C MHOTOTPAaHHHUKAMH.

— CBoOOgHO pacmo3HaBaTh OCHOBHBIE BHJBl MHOTOTPaHHHKOB (IpH3Ma, MHpaMHia,
[IPAMOYTOJIBHBIH HapalIcIeuIea, Ky0).

— Kiraccuduruposats MHOTOTpaHHHKH, BEIOHPAs OCHOBAHHSA VIS KJIacCH(HKAITHI.

— CB000;THO OTIEPHPOBATH TOHATHAMH, CBA3aHHBIMH C CEYeHHEM MHOT OT PAHHUKOB TITOCKOCTBIO.

— BpIMONHATE napauielbHOE, IeHTpalbHOe H OPTOTOHAJIbHOE IPOeKTHpoBaHHe (uryp Ha
IUIOCKOCTB; BBITIONHATH H300pakeHns GUTYp Ha IIOCKOCTH.

— CTpouTh ce4eHHS MHOTOTPAaHHUKOB pPa3INYHBIMH METOJAaMU, BBINOJHATh (BBIHOCHBIE)
IUTOCKHUE UepTe;KH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUT'Yp: BUJ CBepXY, COOKY, CHH3Y.



— BpIMuCIATh II0M1a, 11 MOBEPXHOCTEl MHOI OTPaHHUKOB (IIpH3Ma, IIIpaMiIa), TeOMEeTPHIECKIX
TeJl C MpUMeHeHneM (POpMYIL

— CB00OJHO OMepHpOBaTh MOHATHAMI: CHMMETPHUS B MPOCTPAHCTBE; IEHTP, OCh U IJIOCKOCTh
CHMMETPUH; IIEHTP, OCh U IVIOCKOCTh CHMMETPHH (PUTYPHI.

— CB0OOOJHO oONepHpOoBaTh MOHATHAMH, COOTBETCTBYIONIMMH BEKTOpaM M KOOpMHAaTaM B
MIPOCTpaHCTBE.

—— BBIIIOJIHATE JEICTBHSA Hall BEKTOPaMH.

— Pemratp 3amaud Ha JOKas3aTelIbCTBO MaTeMaTHUECKHMX OTHOIIEHHH H HaxXoKIeHHE
TeOMETPHUESCKIX BeIHTHH, IIPHMEHAS H3BECTHBIE METOIBI IIPH PEIIeHHH MaTeMaTHICCKHX
3aJ1a1 IOBBIIIIEHHOT 0 H BEICOKOTO YPOBHA CIIOKHOCTH.

— IIpuMCHATE MPOCTCHINIE IMPOTpaMMHBIC CPeICTBa H 3JIEKTPOHHO-KOMMYHHKAITHOHHBIC
CHCTEMBI IIPH PEIICHUH CTePEeOMETPHICCKHX 3aj1ad.

— H3BnekaTh, ImpeoOpa30BBIBATh M HHTEPIPETHPOBATh HH(OPMAIIHIO O IPOCTPAHCTBEHHBIX
reoMeTpHYeCKUX (DHrypax, IpeJICTaBICHHYI0 Ha YepTeikaxX 1 pHUCYHKaX.

— IIpuMEHATE HOIYUCHHBIE 3HAHHA Ha IPAKTHKE: CPaBHUBATh M aHAIH3HPOBATh pEalbHBIC
CHUTYaIlHH, IPHMEHATh H3YUCHHBIC IOHATHSA B IpOIlecCe IMOHUCKA PEIICHHS MaTeMaTHYeCKU
c(hOpMYIHPOBAHHOI IPOOIEMBI, MOIEIHPOBATh peadbHbIE CHTYAIIHH Ha S3BIKE T'€OMETPHH,
HCCIEN0BATh MOCTPOSHHBIE MOIESIH C HCIIOJIb30BAaHIEM IT€OMETPHISCKIX ITOHATHI H TEOPEM,
ammapara aureOphl; pemraTh IpaKTHYEGCKHE 3adadd, CBA3aHHBIE C HAaXOXKICHHEM
TCOMCTPHYCCKUX BEJIMTHH.

— HMeTh mpencTaBiIeHHS 00 OCHOBHBIX 3TallaX pPasBHTHA I'€OMETPHH KaK COCTABHOH YacTH
(yHIaMeHTa pa3BUTHSA TEXHOJIOIHII.

COAEPXXAHHNE YYEBHOI'O KYPCA «'EOMETPHS»
10 KJIACCE

Ipamvie u nnocxkocmu 6 npocmpancinge
OcHOBHBIE TIOHATHS CcTepeoMeTpHH. Touka, mpfAMas, IUIOCKOCTh, HpocTpaHcTBO. IlonAtHe 00
AKCHOMaTHYeCKOM IIOCTPOEHHH CTePeOMETPHH: aKCHOMBI CTEPEOMETPHH H CIIECTBHA U3 HHX.
Bzanmnoe pacmonoxkenne TIpAMBIX B IIPOCTpaHCIBE: IlepeceKaroluecd, IapaUlelbHble H
CKpelLuBaromuecs mpsamMele. [lapanienbHOCTh IPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: NapalUlelbHble
IpsMBle B IIPOCTPAHCTBE; IApaUIEIbHOCTh TPEX IPSIMBIX; IAapajUIeIbHOCTh NPSIMOH H IUIOCKOCTH.
Ilapannenvoe u yewmpansHoe npoexmupoeanue, uzobpasxcenue ¢ueyp. OchoeHvie ceolicmea
napannenvrozo npoexmupoeanus. Izo6paxcenue uayp e napanensroli npoexyuu.’ VIIBL c
COHAIIPABJIEHHBIMH CTOPOHAMH; YTOJI MEXKAY IIPSMBEIMHI B IIPOCTPAHCTBE. IlapaineapHoCTh IIII0CKOCTEN:
IapajulelbHble IUIOCKOCTH; CBOICTBA IIapallIelbHBIX IUIOCKOcTeil. IIpocTelimie mpocTpaHCTBEHHBIE
¢burypsl Ha ILIOCKOCTH: TETPaAd/Ip, KyO, mapaienenune]; IOCTPOeHHEe CEUSHMUII.
IlepneHMKYISIpHOCTD IIPSIMOI H IVIOCKOCTH: IIepIIeHAMNKYJISpHbIEe IIPSIMEIe B IIPOCTPAHCTBE, IIPIMBIE
IapajlelibHble U IepIeHJUKYISpHble K IUIOCKOCTH, IPH3HAK IIEPIEHAUKYISIPHOCTH INPSIMOH H
IJIOCKOCTH, TeopeMa O IPSMOH IepHeHUKYIIPHON IIJIOCKOCTH. YTIIBl B IIPOCTPAHCTBE: YIOJI MEXIY
NIPSMOIl W IUIOCKOCTBIO; JIBYTPAaHHBIN YIOJ, JIMHEMHBII yroll JIBYIPaHHOro yria. OpmozoHanvHoe
npoexmupoearie. 1leprieHINKYIISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSIHHE OT
IIPSIMOIT JI0 IUIOCKOCTH, IIPOeKIus (PUryphl Ha IUIOCKOCTb. IlepleHINKyISIpHOCTD IUIOCKOCTEH: IIPH3HAK
IepIeHJUKYISPHOCTH IBYX IIocKocTeil. TeopeMa o TpEX IepIeHIHKYy/Ipax.
Venvi ¢ npocmpancmee: yeon mexcoy npimoil u HIOCKOCHbIO; OGYZPAHHbLIN Veoi, JUHEelHbIl V2ol
oeyepannozo yena. Tpéxepanmwiil u MHozozpannvie yeivl. Ceolicmea wiocKux Y2106 MHOZ0ZPAHHOZ0 Veid.
Ceoticmea nI0CKUX U OGVZPDAHHBIX V2l068 MPEXePaHHoz0 yeid. Teopemvl KOCUHYCO8 U CUHVCOE O
MPEXSPAHHO20 Y.
MHOC’.OPPHHHMKM
IlomaTHE MHOrOrpaHHHKa, OCHOBHBIE 3J€MEHTbl MHOTOTPAaHHHKA, BBIIYKIbIE H HEBBIIYKIBIE
MHOTOTPaHHUKH; pa3BEPTKAa MHOTOIDAHHUKA. Budwvi MHO20ZPAHHUKOG, PA36éPMKA MHOS0SPAHHUKA

1 KypCHBOM BBIJeJIeHBI 3JIEMEHTHI CO JePKaHHA, H3yUaeMble Ha YIIy6J1eHHOM YPOBHE



IIpu3ma: n-yronpHas mpu3Ma; TpPaHH U OCHOBAHMS IIPU3MBIL; IpsIMas U HAKIOHHAS MPH3MBL; O0KoBas U
IIOJIHAA IIOBEPXHOCTh IIpH3MBIL. [lapaiutenenuiern, IpsAMOYroJIbHBIN IapajlIeNeNUIe] U €r0 CBOICTBa
Kpamuativiie nymu na noeepxrocmu mHozocpanruka. Teopema Diinepa. Ilpocmpancmeennas meopema
Iugpazopa. Tlupamuna: n-yronbHas MHpaMHIa, TPaHH H OCHOBAaHWE MHUPaMHIBI; OOKOBas U IOJHAs
IIOBEPXHOCTh IMHMPaMUJBIL; IIPaBUIbHAs H YCeUY€HHasd IHpaMEJa. DIEMEHTBl IIPH3MBI H ITHPAMIIBI.
IIpaBiiibHBIE MHOTOTDAHHUKH: IIOHATHE IIPAaBIIBHOIO MHOIOTPAaHHHKA; IpaBIIbHAA IpH3Ma H
MpaBWIbHAsA MHpaMHJa; IpaBHIbHAs TpeyroidbHad NHpaMHAa H IIPaBUIbHBI TeTpa’iap; Kyo.
IIpexncrasiieHne o IpaBUIBHBIX MHOTOTPaHHHKAX: OKTa3p, JoAeKasap 1 ukocasap. CedeHUs IPHU3MbI H
ITHPaMHJIBL

Cummempus 6 npocmparcmee: CHAMMETPHS OTHOCHTEILHO TOYKH, IPAMOM, INUIOCKOCTH. DIJI€MEHTEI
CHMMETPHH B IIMpaMHUJax, lTapajulelelne1ax, IPaBIbHbIX MHOTOTPaHHHKAX.

Brraucienne 31eMeHTOB MHOTOTPaHHHKOB: pE0pa, [HaroHaIH, yrisl. Ilnomans 60K0BOIl TOBEpXHOCTH H
ITOJIHOH MMOBEPXHOCTH IPSAMOII IIPU3MBI, IUIOIIAb OCHOBAaHUIL, TeOpeMa 0 OOKOBOI TOBEPXHOCTH IPAMOIT
npu3Mel. [1ontans 60K0BOI MOBEPXHOCTH U TOBEPXHOCTH IIPABILIBHON THpaMHIEI, TeOpeMa O IIONa 1
yceduéHHOM mupaMibl. [Toasatre 00 00béMe. O0BEM MUpPaMHUIE], IIPH3MBL

ITomoOHble Tema B mpocTpaHcTBe. COOTHONIEHHS MeXKIy IUION@JIMH IOBEpXHOCTei, o0BéMaMu
HOJ00HEIX TeJl.

Bexmopui u koopounamer e npocmpancmee

Tlonamusa: eexmop e npocmparcmee;, Hyl1egoli 6exmop, OJIUHA HeHVee020 eeKMmopa; Gexmopvl
KONUHeapHbvie, COHANpaesienHvie U NPOMUGONONIONCHO HanpaenenHvie éexmopul. Paeencmeo eexmopoe.
Heiticmeus ¢ eexmopamui: clodxcenue U eelvUManue 6eKmopoe; CyMma HeCKoIbKUX GeKNOpPO8; YMHON4CeHle
egexmopa Ha uucno. Ceoticmea ciodcenus eexmopoe. Ceolicmea YMHONMCeHUS GeKmopd Ha HUCIo.
Tlonamue xomnnanapuvie eexmopui. Ilpuznax xKomnianapHocmu mpéx eexmopos. Ilpaeuno
napannenenuneda. ITeopema o paznosxceHuu eexmopa no mMpém HeKOMIIAHAPHLIM GeKNOpPaM.
IlpavoyeonvrHaa cucmema woopouxHam & npocmparcmee. Koopounamer eexmopa. Ceszb medwcoy
KOOpOUHaAmMamu eexmopa u Koopounamamu nmovex. Yeon mexcoy eexkmopamu. CransapHoe npouzeeoeniie
6EKINOPOE.



COOEPKAHIE VUEBHOI'O KVPCA
10 KJIACC

Bazossrii ypoBens (70 gacoB)

VraybnenHslii ypoBeHb (105 gacoB)

HasBamune pas3jaena (TeMbI)
Kypca, (KOIHIECTBO JacOB)

OCcHOBHOE COoIepyKaHHe

HasBamue pa3jaena (TeMBI)
Kypca, (KOJIHIeCTBO JacOB)

OCHOBHOE COIepxKaHHe

BBejieHIEe B CTEPEOMETPHIO
(10 =)

(OCHOBHBIE IIOHATHS CTEPEOMETPHH: TOIKa,
psAMast, II0OCKOCTb, IpocTpaHcTBo. IIpaBmia
M300paKeHNs Ha PHCYHKaX: H300paKeHHs
[LTIOCKOCTEH, MapaJlIeTbHBIX IPAMBIX
(0Tpe3KOB), CepeaHHEI OTPE3Ka.

[TOHATHS: TIepeceKaroNTHecs MI0CKOCTH,
MTepeceKarolHecs IpaMas U ITIOCKOCTE.
3HAKOMCTBO C MHOTOTPaHHHUKAMH,
11300pakeHNne MHOTOT PAHHUKOB Ha PUCYHKaX,
Ha MPOEKIMOHHEIX YepTekax. HadaapHble
CBeJIeHHS 0 Ky0e U mHpaMujie, HX pa3BEPTKH U
Mojienn. CedeHIs MHOT OTPaHHHUKOB.
[ToHATHE 00 aKCHOMATHYECKOM ITOCTPOEHHI
CTepeoMeTPUH: aKCUOMBI CTEPEOMETPUH U
CJIEJICTBHS U3 HUX

BBegeHHe
B cTepeoMeTpHIO (24 1)

OcHoeHbie npocmpaHcmeerHvie Quaypol.
[[oHSATHS CTepeoMeTPHI: TOUKA, IpIMasi,
TIOCKOCTh, IIPOCTpaHCTBO. OCHOBHEIE
MpaBHJIa H300paKeHUI Ha PHCYHKE
TIOCKOCTH, TapauIeNbHbIX TPSIMBIX
(0Tpe3KoB), cepeUHEI OTpe3Ka.

[ToHSATHSA: TEpeceKaronuecs IITOCKOCTH,
TepeceKaroecs MpsaMast i III0CKOCTh;
IOy POCTPAHCTRO.

MHoOTOrpaHHHKH, H300paKeHne
MPOCTEHINX IPOCTPAaHCTBEHHBIX QUTY,
HEeCYIIeCTBYIOIMIUX 00bEKTOB.

AKCHIOMEBI CTEPEOMETPHH H IIEpPBbIE
CIIEJICTBUS U3 HUX.

Cnocoboel 3a0anus npamsix u niockocnieii e
npocmparcmee.

Obo3HaueHus npamMvlx U nIoCKocmell.
Ceuenus. Izo6paxcenue cevenuil
nupamuosl, Kyoa u npuzmMsl, KOmopsle
npoxooam uepes ux péopa. Izob6paxcenue
nepeceueHis NOAYYeHHbIX HI0CKachell.
Packpauinuganiie nOChpoeHHbIx ceueHull
pasnvimu yeemamu. Memoo cnedoe 01a
nocmpoenusa ceveruii. Ceoticmea
nepeceveHull NPAMbIX U NI0CKOCHIE.
Ilocmpoenue cevenuti 6 nupamude, kybe no
mpém mouxam Ha pébpax. Cozoarue
GLIHOCHBIX Yepiexcell U 3aniceb uazoe

HOCNpPOEHUA.




[ loemopenue nianumempu. Teopema o
nponopyuonanstvix ompesxax. Ilodobue
mpeyzonsuuxos. Teopema Menenas.
Pacuémul ¢ ce4eHusx Ha 6bIHOCHbIX
uepmesicax.

I enmopus pazeumus naaHuUMempui u
crepeomMempuil.

[IpsMBle U IIJIOCKOCTH

B [IPOCTPAHCTRE.
[IapaaneIpbHOCTE MPAMBIX
I IIOCKOCTell

(12 9)

B3anMHOe pacIosoKeHue IpsIMbIX B
[IPOCTPaHCTBE: llepeceKarolecs,
[TapajleIbHBIE H CKPElBAIOIIHecs IIpSIMEIe.
[TapayuteIbHOCTH IIPSMBIX U ILIOCKOCTEN B
[IPOCTPaHCTBE: NapallelbHbIE IIPSMBIE B
[IPOCTPaHCTBE; 1apa/UIeIbHOCTD TPEX IIPIMBIX;
[1apaJIIelIbHOCTh IIPSMOIL H IVNTOCKOCTH.

'VTIIBI ¢ COHAIpaBIeHHBIMH CTOPOHAMHU; YTOJI
MEeALY IIPSMBIMH B IIPOCTPAaHCTBE.
[lapaiuienbHOCTB ILIOCKOCTEH:

[1apaJulelIbHBIE IUIOCKOCTH; CBOICTBA
[mapalelbHbIX INIOCKOCTel. IIpocTeiimue
MTPOCTPaHCTBEHHBIE (PUTYPHI HA TITOCKOCTH:
TeTpa’Ip, Ky0, MapaieNernie; TOCTPOSHHUE
CeUEHU

B3anMHOe pacIioloKeHHe
MIPSAMEIX B IIpocTpaHCTBe (6 1)

B3anMHOe paclioyiokeHue IpsSMbIX B
npocTpaHcTBe. CKpelBaronecs
npsmMele. [IpH3HaKN CKpemnBaonuxcs
MIPSMBIX.

[Tapasute/IbHBIe IIPSMBIE B IPOCTPAHCTBE.
Teopema o cymecTBoBaHNH U
€IMHCTBEHHOCTH IIPIMOII ITapajlIeIbHOI
TAHHOM IIPAMOil, IPOXOAdIlleil yepe3 TOUKY
[POCTPAHCTBA U HE JiezKallleil Ha JaHHOI
psmMoii. Jlemma o nepecedueHHH
[apaJulebHbIX [IPSIMBIX INIOCKOCTBIO.
TlapannerbHOCTE TPEX MPSIMBIX. TeopeMa o
TPEX MapaaaenTbHBIX MPSIMbIX.

Teopema o ckpenHBarONIXCS MPSIMBIX.
Hapﬂlﬂﬁ&lb}fﬂe HpPOexmupoeaHUe.
Ocuoenvie ceolicniea napajileibHoz0
npoexmupoeanus. Izobpasicerue paznuix
duzyp 6 napannensHoti npoexyui.
Ilenmpanvras npoexuyis.

YT0II ¢ cOHalpaBIeHHBIMH CTOPOHAMH.
YT0II MeAKIY IPSIMBIMH.

3adauu Ha doxazamenobcnieo U
uccnedo6aHtile, C6A3AHHbIE C
pacnonoxceruem NPAMuIX 6
npocmparcmee.

[TapamwienpHOCTE
TIPSAMBIX
H IUIOCKOCTeH

B IIPOCTPAHCTBE

[[OHATHA: HapaICIBHOCTD IIPAMOILT
1 TIIIOCKOCTH B IIPOCTPAHCTBE .
[ [pr3HaK IapalUIeJIbHOCTH IIPAMOIL

H rIockocTH . CBolicTBa I1apalyICIbHOCTH




(8 1)

TIPSIMOI U IUTOCKOCTIL.

I eomempuieckiie 3a0aiiu Ha GolYUCIeHUe U
JoxrazamensCcmeo, cea3aHHbvle ¢
napannersbHoOCHLIo NPAMBIX U NA0CKOCmell
e npocmparcmee.

I Tocmpoenue ceuenus, npoxoosauiezo depes
QanHyI0 NPAMYIO HA Yepmedice U
napaanenvHozo opyeoii npamoii. Pacuém
omuowenutl. Ilapainensuas npoexyus,
nplumerenue

0718 nocmpoerus cedeHuli kyba u
napanneienuneda.

Ceolicmea napannenenuneda u npusMul.
Ilapanaensrusie naockocnu. Ipusnaxu
napaaneisHocmu 0gyx niockocnieli.
Teopema o naparrersHocniu u
eOUHCTNEEHHOCTIU NIOCKOCTIL,
unpoxodsuyeri uepesz Movky, He
NPUHADTIeHCAUVIO OAHHOI NAOCKOCTIUL U
crnedcmeus uz neé. Ceoticmea
napaniieibHslX NI0CKoCmell. o
napanneIbHoChiu NPAMbIX flepecederius npi
nepeceyeriiil 08VX NapalilelvHbIX
nnocxocnietl mpemoeil; 06 ompeskax
napannenvHolx NPAMbIX, 3AKTH0YEHHBIX
MeHcOy NapanielbHuIMi NIOCKOCHIAMU, O
nepeceyerilil nPpAMoll ¢ 06yMa
napannenvHoMU NIOCKOCINAMU

[MepneH MK YIIPHOCTD
MPpAMBIX H ILTOCKOCTed (12

‘I:I)

[lepreHIUKYIIPHOCTD IIPAMOM

1 IUTOCKOCTH: MEPIECHINKYISAPHBIE IPAMBIE B
MMPOCTPAHCTBE, MPSMBIE TTapaIUIETbHBIE H
MEePICHINKYISIP- HbIEC K INIOCKOCTH, IPU3HAK
MePISHINKYISIPHOCTH IIPAMOH U ILIOCKOCTH,
TeopeMa O IPAMOIT IIePIEHIUK Y PHOR
TIOCKOCTH

[lepneHANKYISIP H HAKIOHHBIE: PACCTOSHUE OT

[TepreHIMKYIIPHOCTD
MPSMBIX H IUTOCKOCTEH B
MPOCTPaHCTBE

(26 1)

IToemopenue: meopema Ilughazopa na
110 CKOCHIU, INPUZOHOMEMPUA
NPAMOYEONbHOZ0 MPeyeoNbHUKA.
Ceolicmea kyba u npamMoyeoIbHO20
napannenenuneda. Boiuucienue onun
oNpesKoe 6 Kybe u NPAMOy20abHOM
napannenenuneoe.

[ lepHeHIUK YIS PHOCTD MPSMOI U




J10 IINTOCKOCTH .

TOYKH OO IINTOCKOCTH, pacCTOAHHE OT HpﬂMOfI

TUI0CKOCTH. IIpH3HaK
TepIIeH AUKYIAPHOCTH IPAMOI U
TUIOCKOCTH. TeopeMa O CYI[eCTBOBAaHHH H
€IMHCTBEHHOCTH IIPAMOIL, IIPOXOASIIIei
uepes TOUKY IIPOCTPAHCTBA U
TIepIIeHANKYIIPHOMH K ILTOCKOCTH.
TLJIOCKOCTH U NepIIeHIUKYIISIPHbBIE HM
psaMas B MHOTOIpaHHUKAX.
TleprieHTUKYIIAp U HAKIIOHHAA.
TIocTpoeHUe MePIIEHANKYIIpa 3 TOUKU Ha
MIPSIMYIO.
Teopema o mpéx nepnenouxyiapax
(npsmas u obpamuas).
Veon medrcoy ckpewpuearouyumucs
npavmeimu. Ilouck nepnenouxyIapHuIX
NPAMBIX € NOMOLUYBIO NePNeH OUKYIAPHBIX
niocxocmeti OpmozoHaivHoe
npoexmupoganue. [locmpoenue ceyenuii
Kyba, npuzmvl, NPACUILHOL NUPAMUObL €
NOMOLbIO OPINO2OHANTLHOL NPOEKY UL
Cummempus ¢ npocmpancnige
ontHocumenvHo naockocmu. Ilnockocnu
cumMmempuli & MHozoepanHukax. Ipusnax
nepneHoUKVIAPHOCIU NPAMOUL U
NA0CKOCIHIU KAk cledcniglie cumMmenpui.
I IpaetinbHble MHO20SD AHHUKU
Pacuém paccmosauuti om mouxi 00
nnocxkocmu. Cnocobwvi onycmiums
nepneHouUKyIAPsl. CUMMempPUs, co6ue
mouxit no napanrenvroll npamot. Coeue no
HenapanieabHol NPAMOU, UsMeHeHe
accmoaHUll

'VTJIBI MEKITY IPAMBIMH U
ILTOCKOCTSAMH
(10 =)

TUIOCKOCTBIO; JIBYI'PAHHBIN YT 0JI, THHEHHBIN

YTOJI IBYTPaHHOTO YTJIa.
[TepneHTHKYIIPHOCTD IUTOCKOCTEI: IIPH3HAK

'YTJIBI B IPOCTPAHCTBE: YTOT MEKITY IMPSMOIT H

'YTe! 1 paccTosaud (16 1)

[loBTOpeHHE: Yol MeKIy IpIMBIMH Ha
IUTOCKOCTH, TPHTOHOMETPHS B
MIPOH3BOJILHOM TPEYTOJILHHKE, TeOpeMa
[KOCHHYCOB.




MEePICHINKYISIPHOCTH JIBYX IUIOCKOCTEH.
Teopema o TPEX MEPICHANKYILSIpax

[loBTOpEHNE: YTOI MEKIY
CKpPeIMBAIOIIHIMICS IPSIMBIMHI B
[IPOCTPaHCTBe. I eoMeTpHIeCKHe METO/IBI
BBIYHCIIEHHS YITIa MeAKIY IIPSIMBIMI B
MHOTOI'PaHHHUKAX.

JIByrpaHHEIil yron. CBOHCTBO JTHHEIHBIX
YIJIOB IBYTPAaHHOTO yIUIa.
[TeprieHAUK YIS pHEIE IUIOCKOCTH.
CBoiicTBa B3aHMHO II€pIIeHIHK Y PHBIX
twtockocTell. IIpu3Hak

NepIeH IUKYJIIPHOCTH IIOCKOCTE;
TeopeMa O IIPIMOII lepecedeHns AByX
IUIOCKOCTEI NepIIeH INKYISIpHBIX TpeTheil
[UIOCKOCTH.

IIpsamoyzonsHblil napaiienenined; Kyo;
U3IMEPEHUA, ceolicea HPAMOY201bHO20
napaineienuneoa. Teopema o duazonanu
NpAMOY20NbHO2O napaiieneniineoa u
cnedcmeue u3 Heé. Cmepeomempiiveckue u
NpUKIaoHvle 3a0a4l, C6A3aHHbIE CO
G3AUMHBIM PACNONONCEHUEM NPAMbBIX U
N10CKOCHIL.

IlosmopeHite: ckpeujugaroujuecs npamvoie,
napanienvHvie NIOCKOCHU 6 CINAHOAPINHBIX
wHozocpanHukax. Ilapa napannensuix
niockocmell Ha CKPeUJUGAIOUJUXCA NPAMBIX,
paccmosHue MexHcoy CKpeujuearoujuMuca
NPAMBIMU 6 NPOCINYIX CUTNYAYUAX.
Onyckarue nepneHOUKyIApPos, GolHUCIEHIE
paccmoanull om novki 00 MoyKU,
NpAMOT, N10CKOCINU.

Buiuucnerile paccmosHull Mexicoy
CKpeujuearoWUMUCA NPAMBIMU C NOMOUBIO
nepneHoUKyIaPHOL NIOCKOCINU.
Tpéxepannuiil yeon, HepaeeHcmea ona

IMPpExXepanHbIX Y2l08.




Teopema Ilugpacopa, meopemvt kocunycoe
U cCuHycog 014 MpéxepanHo2o yaia.
Dnemenmul cgpepuieckoil ceomempuil.
ceodesuteckitie TUHUU HA 3eMie

IMuororpagHukH (10 1)

[loHATHE MHOTOTPaHHHKA, OCHOBHBIE 3JIEMEHTEI
MHOTOT pAaHHHKA, BEIITYKIIBIC H HEBRIITYKIIBIE
MHOTOT paHHHKH; Pa3BéPTKa MHOTOTPaHHHKA.
[Ipu3Ma: n-yrojibHas OpH3Ma; TpaHH |
OCHOBAHHUS MIPHU3MBEI; IpsSAMas H HaKJIOHHAS
MIPU3MEI; 00KOBad U IOJIHAS IIOBEPXHOCTh
TIPU3MBI.

[Tapannenenumne, IpAMOYT OIbHBII
MapaUleIeUIe]] H eTo CBOHCTBA.
[MupamMua: n-yrojibHas THpaMUa, TPaHU H
OCHOBaHHE IMHPaMUJIBI; OOKOBas M TOJIHAsS
[IOBEPXHOCTh IIUPAMHUJIbI; IPABUIIbHAS H
yceu€HHas upaMua.

JIeMeHThI IPU3MbI U THpaMuibl. [IpaBiibHbIE
MHOTOI' PAHHUKH: [IOHSTHE IIPABIIBHOI'O
MHOTOT PAHHHKA; TIPaBUIhHAS pH3Ma 0
MpaBUIRHAS] THPAMI/Ia; PAaRAIhHAS
TpPEeyTOMRHAS TTHPAMH/IA U [PARFIIBHBIH
TeTpadip; Kyo. [IpeyicTaBneHne o MpaBUITBHBIX
MHOTOTpaHHHKAaX: OKTa>ap, JOAeKa’Ip U
HKOCa3Ip.

CHMMETpHS B IPOCTPAHCTBE: CHMMETPHA
OTHOCHTEIILHO TOUKH, IPAMOI, INIOCKOCTH.
DIIEeMEHTE CHMMETPUH B MHpaMHIax,
MMapaUIeIeIHIIeAaX, IPaBHIbHBIX

MHOTOT paHHHKaX.

BRIMHCICHHE 3JICMCHTOB MHOTOTPAaHHHKOB:
pEOpa, THaroHAaJIH, YIJIBL.

[Lromanas OOKOBOI OBEPXHOCTH H IIOIHO
TIOBEPXHOCTH MPIMOH IIPU3MEI, IUIOIIAIb
OCHOBaHHII, TeopeMa

0 GOKOBOIT MOBEPXHOCTH NPAMOIl IIPH3MBL.

IMHOTOrpaHHuKH (7 1)

CucreMaTH3aus 3HaHUT: MHOTOrpaHHHK
1 €T'0 3JIeMeHThI. [IupaMuaa. Bujsl
mupaMuI. IIpaBiiibHas IHpaMHuaa.
IIpu3ma. IIpsMast 1 HaKJIOHHAS [IPU3MBL
IIpaBribHas mpu3Ma. Ipsamoit
MMapasUlelIeuIe, IpIMOYT OJIbHEIIT
nmapasuieenumnes, Kyo.

Brinyrivie mHozozpanHuxu. Teopema
Ditnepa. Ilpasunvheie u noaynpaeuivhvle
MHO20SPARHUKU




[ Lmomaas O0KOBOI IOBEPXHOCTH H
[IOBEPXHOCTH IIPABILTFHON IHpPaMHIEI, TeOpeMa
0 IUIOIIAIH OOKOBOII IOBEPXHOCTH YCeUEHHOM
MM paMHIEI

O0BEMBI MHOTOTPAHHHKOB

(8 1)

[lonsTHe 00 00nEMe. O0BEM MHpPAMHU/IEL,
[IPH3MBI

IBeKTOpBI
B mpocTpaHcTBe (13 9)

I lonamue eexnmopa Ha HAOCKOCTU U 6
npocmparcmee.

Cymma u pasHocms 6eKnopos, NPpasio
napannenenineod, YMHodiCceHle 6exmopa Ha
YUCTO, PA3IONCEHIUEe geKMopa no basucy
IMPEX 6eKMOPOE, HEe NeHCAUUX € OOHOL
nrocxocmu. CranapHoe npouzeedeniie,
evltlCTEeHle Y2la MeXHCO)Y eKINopamil @
npocmparicmee.

I Ipocmetiuiue 3adauu ¢ eexmopamu

JIBIoKeHus (5 9)

[leusicenua npocmpancmea.
Omobpadsxcenus. [eudsicenis 1 pageHcmeo
guzyp. Obuyue ceoiicmea osuxceHuil. Buowvt
OeUCeHUTI: napanienvHbvill nepeHoc,
YEeHMPATbHAS CUMMempPUs, 3ePKaIbHas
cuMMemps, NoGopoN GOKPY2 NPAMOII.
IIpeobpazoeanus nooobus. Ilpavas u
cgpepa Siinepa.

I'eomempuueckiie 3a0auil Ha NPUMeHeHlle
OBLIHCEHS

HOBTOpeHIIEI CEUCHI,
PACCTOSHHA H YIJIbI

(8 1)

ITocTpoeHue ceueHHii B MHOTOT PaHHHKE.
Beraucnenne paccTOSHIIL: MeKITY IBYMS
TOYKAMH, OT TOYKH JI0 IPSIMOIL, OT TOYKH 10
[UIOCKOCTH; MEIY CKPElHBAOLIIMUCS
[IPSIMBIMU.

Berancnenne yrios: MexIy
CKpEIMBAFOTIIIMUCS TIPSIMBIMI, MEXJTY TIPSIMOTT
1 TUTOCKOCTBIO, IBYTPAHHEIX YITIOB, YTIIOB
MEKITY MI0CKOCTAMH




CHHXPOHI3HPOBAHHOE TEMATHYECKOE INTAHHIPOBAHHE YYEBHOI'O KYPCA TEOMETPHA

10 KJIACC
ba3osblii yposenb (70 1acos) YrayoaeHnblii ypoeHb (105 yacoB)
KonmaectBo gacoB Tewma ypoka Tema ypoka ‘ KomngectBo gacos
Tema: Beeoenue 6 cmepeomempuio (10u /15 uz 24u)
1 Hegeast
2 OCHOBHBIE TIOHATHS CTEPEOMETPUHU: TOUKA, IIpAMas,
[17I0CKOCTB, IPOCTPaHCTBO. IIpaBuiIa n300paKeHns Ha
pHCYHKaX: M300paKeHHs I0CKOCTel, mapaieTbHbIX
[PSIMBIX (OTPE3KOB), CepeIHBI OTpe3Ka.
Iloemoperue nAAHUMEMPUU. Teopema o 1
MPOHOPYUOHANBHBIX onpesKax. ITooooue
mpeyzonvruxoe. Teopema Menenas.
2 HeTeas
2 [ [OHATHS: TIepeceKaroUIHeCs ILI0CKOCTH,
[epeceKaroniuecs npsaMas u IWIOCKOCTb.
\Toemopernue nAAHUMEMPUU. Teopema 0 1
MpONOPYUOHATBHBIX onpesKax. IToooobue
mpeyeonvruroas. Teopema Menenas.
3 Hegeast
2 3HaKOMCTBO C MHOTOT paHHUKAaMH, H300paskeHne
MHOTOTPAHHUKOB Ha PUCYHKAX, Ha IPOSKITHOHHBIX
HepTexKax.
Ocrognvie npocmpancmeentivie gpucypol 1
Hcmopus paseumus naanumempuy 1 cnepeomenipliil.
4 Hemeas
2 HavanbHbBIC CBEJICHHA 0 KyOe U MHpaMujie, HX
a3BEpTKU U MojierH. CedeHHs MHOTOTPaHHUKOB.
\MHoeoepannuiu, uzobpasgcerue npocmeuiux 1
mpocmpaHcmeeHHvlx  Queyp,  Hecyujecmeyioujux|
lobvexmoe.
Suenens
2 [[omATHE 00 AKCHOMATHIECKOM IIOCTPOCHHH
CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U CIIEACTBUS
13 HIX




Cnocobwr  3adaHuis NpPAMbIX U niaocxkocmeti 6|
rpocmpadcmee. Qb6o3navenis NPAMBIX U naockocniel.

Tema: Hpamuie u niaockocmu 6 npocmpancmee. llapannensnocms npameix u niaockocmet (12 v/ 14u)
+ V Beeoenue 6 cmepeomempuio (4u)

6 HegeId

B3anmHOe PacCIIOIOKCHHC IIPAMBIX B IIPOCTPAaHCTBE!
[ICPECCKAIOITHECH, ITIapallJICIIbHBIC H CKPCITHBAOITHECA
[IPAMBIC.

I lapannenvroe NP OoexmuUp osaHe. OcHogHole
ceoticmea napanienpHozo NPOEKMUPOGaAHUA.
Iz06pasicenue  pasHvix  Quayp 6 napanienvHoll
npoexyul.

[ enmpanvruaa npoexyus.

7 Hepes

[ [apaju1enbHOCTD MPAMBIX H IJIOCKOCTEI B
[IPOCTpaHCTBE: MTapajlIeIbHbIC IPSIMbIC B
[IPOCTPaHCTBE; MTapa/ICIBHOCTD TPEX MPSAMBIX;
[apalie TbHOCTh IPAMOI U TIOCKOCTH.

Ceoticmea nepeceqeﬂuﬂ NPAMBIX U niaocxkocnell

8 Hegens

[ [apaju1eTIbHOCTD MPAMBIX U IJIOCKOCTEI B
[IPOCTPaHCTBE: MTapajlIeIbHbIE IPSIMBIE B
[IPOCTPaHCTBE; MTApaIETIBHOCTD TPEX MPSAMBIX;
[apayIe TbHOCTh IPSAMOIT U TIOCKOCTH.

Ceoiicmea nepecet{em{z} HPAMBIX U niaockocniell.

9 Hemeas

YTIIBI C COHAaIIpaBJICHHBIMH CTOPOHaMH,; YI'OJI MCKIY
[IPAMBIMH B IIPOCTPAHCTIBE.

Ceuenus. Izobpaxcenue cevenuil nupamuosl, kyoa i

MpU3MbI,  KOMOpble NpoXoosn uepe3 ux péopa.

[Iz06paxcenue nepeceyeHisi TOTYYEeHHBIX

miaockocmeti. Packpauiuganue nocnpoeHHvix cevenull|
A3HBIMU YGENAamU.

10 Hemens

lr[apaJUIeJIBHOCTB IUTOCKOCTEI: ITapaJUIe/IbHbIC

|




[IOCKOCTH; CBOMCTBA [HapalJICJIbHBIX IIOCKOCTEH

Ceuenus. Hzobpaxcenue ceuenuil nupamudvi, xvoa u
MpUBMDBI,  KOMOpble Npoxoodsm yepes ux pébpa.
I 1306pasiceriie nepeceyeniis NOAYYeHHbIX
maockocmeti. Packpatutiganite nocnpoeHHsix ceyeniiil
pasnvimu yeemamiu.

11 Hemens

[ [pocTeiiie IpoCcTpaHCTBCHHbBIC (DHTYPHI Ha
[LTOCKOCTH: TeTPasp, KyO, mapaIeIeIIIe];
[TOCTPOEHIE CeUeHHIT

Ceuenus. Hzobpascenue ceuenuil nupamudvi, xyoa u
MpUBMDBL,  KOMOpble Npoxoodsam yepes ux pébpa.
I 1306pasiceriie nepeceyenus NoNYyYeHHbIX|
mnaockocmeti. Packpauiuearnue nocmpoenHvix cevenull
A3HLIMU YGemamu.

Tema: Ilepnenourynapruocms Rpamuix u nirockocmen (12 v /184 uz 26u)

12 Hemend

[[epreHTHKYIAPHOCTD IPAMOI H IUTOCKOCTH:
[ICPIICHINKYIIIPHBIC TIPSMBIC B IIPOCTPAHCTBE, IIPSMBIC
[HapasuIeIbHbIC H EPIICH IHKYIIPHBIC K INIOCKOCTH

Iloemopenue: meopema Ilugpazopa wa niockocmi,
ipueoHOMempusa NPAMOY20IbHOZ0 MPeyeoTbHUKA.

13 Henens

[[epreH TMKYIAPHOCTD IPAMOI U IUTOCKOCTH:
[IePICHINKYIIIPHBIC TIPSMBIE B IPOCTPAHCTBE, IIPSMBIC
[TapasuleIbHbIC H MePICHIMKYISIPHBIE K INIOCKOCTH

Ceoiicmea kyba u npamoyeoibHo2o napanieienuneod.
Boruticnieniie OnuH ompeskoe 6 Kyoe u npsamoyzoibHOM
napanenenunede.

14 Hemens

[Ipr3HaK MeprneHInKyIsIpHOCTH MPSIMOI H TTOCKOCTH,
TeopeMa O IPSAMOil ePHeH THKYASPHOIT ITOCKOCTH

Teopema o mpéx nepneHoukyispax (npamas u

lobpammas).
Veon meswcoy cxpewyuearowpumics npamoimic,




15 Hemens

[ [pH3HAK [MeprIeHIHKYIAPHOCTH MPSIMOI H ILTOCKOCTH,
TeopeMa 0 IPSIMOIT IIepHeHIUKYISIPHOIT ITOCKOCTH

Houck nepneHOUKYIAPHLIX HPAMBIX C  HOMOUBIO
nepnenouryiapHuix  niockocmeli  OpmozoHansHoe
mpoexmupoeaniuie.

16 Hexens

HepneHﬂm{yJIﬂp H HaKJIIOHHBIC: PaCCTOAHHE OT TOTKH
10 ILIOCKOCTH, PACCTOAHUC OT Hpﬂ’IOﬁ JIO IINIOCKOCTH

Ilocmpoenue cevenuti Kvba, NpusMvl, HPAGUILHOL
nupamudvl ¢ HOMOUBIO OPIMO2OHATLHOU NPOEKIULL.

17 Henens

HepneHﬂm{yJIHp H HaKJIIOHHBIC. PaCCTOAHHE OT TOTKH
110 ILTOCKOCTH, PACCTOAHHUC OT Hpﬂ’l()ﬁ JIO IINIOCKOCTH

ONMHOCUNENTbHO)
CUMMeEmpU 1 G|

Cummempus &
pLIOCKOCIUL.
MHO20SPDAHHUKAX.

nPOCMpancnige
Ilhockocmu

Tema: Yeavt mexcoy npamsimu u naockocmamu (10 4/ 154 uz 16u)

18 Hemens

VIJIBI B IIDOCTPAHCTBE: YIOJI MEX Y [PSAMOIL U
[IJIOCKOCTBIQ; IBYTPAHHBIN YTOJL, THHEHHBIN YIoll
JIBYI'PAaHHOIO YIUIA.

IIpsmoyzonvHelli napainenenuned; Kyo, uzmepexis,
lcaoticnea npsaMoy201LH020 napanierenuneoa.

19 Hemens
VTJIBI B IIPOCTPAHCTBE: YIOJ MEXAY IIPAMOIL U
[IJIOCKOCTBIO; IBYTPAHHBII YTOJL, TMHEIHBIHN Yroll
[IBYTPAaHHOTO YTIIa.
Teopema o ouazoxanu HPAMOY20NbHO20

napaﬂﬂeﬂemmeaa u credcmetie U3 Heé.

20 Hemens

[TepIieH UK YIIpHOCTD IUTOCKOCTelt: IpH3HAaK
[TepIlIeHIUKYIIPHOCTH JIBYX ILTOCKOCTeH.




HOGHIOP@HH@.’ CKpel{uearfieca npAmMbleE,
rapaiiéeioHsle miocxkocnu G Cmaﬁdapnmazx
MHO20ZPAHHUKAX. Hapa napaiileibHblXx naocrocmeltl|
Ha CKpeuiuearou{iUxca NpAMblX, pdccmofHle Me.)fcdy
ICKP e Ao U{UMUCA NPAMBIMU 6 NP OCIbIX CUMYAUUAX.

21 Hemeas

['eopemMa 0 TpEX IepIEHAUKYIIpax

Onyckaniie
paccmosnli
rrocKoCmU.

nepneHoUK)JIApoe, guIYUCTEHUE
om mMouku 00 MOYKU, NPAMOIL;

22 Hemens

Teopema 0 TPEX MEPICHIHKYIAPaX

\Boiuucinernue paccnoaHuii Mexcoy CKpeujuearoujUMUCs

MPAMBIMU C NOMOUIBIO NEPHEHOUKYTAPHOI HIOCKOCHIU.

Tpéxepannviil yeon, HepageHceéa O MPEXSPAHHBIX
27108

Tema: Muozozpannuru (10 4/ 64) +

YV Beeoenue 6 cmepeomempuro (54)

23 Hemens

[[OHSATIE MHOTOT pAHHIKA, OCHOBHBIE 3TEMEHTHI
MHOTOTPAaHHHKA, BEITYK/IBIE H HEBBITYKIThIE
MHOTOTPAHHHKH; Pa3BEPTKa MHOTOTpaHHIKa. [Ipr3Ma:
-yTOJIbHAS IPU3Ma; TPAaH! H OCHOBAHHS IIPU3MBI;
[IpssMas 1 HaKJIOHHAs IPU3MBI; O0KOBas H IOTHAS
[TOBEPXHOCTh IPU3MBEI.

Ceuenus. Hzobpasxcenue ceveruil nupamuool, Kyoa i
MpLsMbL, KOMOopbie NPoxooant yepes ux péopa

24 Hemens

[TapajrienernimneT, IPSIMOYT OJIBHBIH mapajUIeTenuIe]T 0
cro cBoiicTBa. IlupamMuaa: n-yrojapbHas MIpaMUa,
rpaHd 1 OCHOBAHME IIMPAMUIIBI; OOKOBASI U MOJTHAS
[TOBEPXHOCTDb IMIPAMUJIbI; MPABIUIbHAA H YCEUEHHAS
IpaMuja.

Ceoticmea nepeceqemﬂ}' HpAMslX U niaocKocmell.

25 Hemens

DHBMBHTI)I IIPHU3MBI H ITHPpaMHIbI. HpaBPII[BI—IbIe




MHOTOTPAHHHKH: TIOHATHE TIPaBIIBHOTO
MHOTOTPAaHHHKA; IIPAaBIIIbHAS MIPH3MA H MIPaBILTbHAS
[TIpaMuIa; IpaBIUIbHAd TPEYroIbHas MIpaMIIa 1
[IpaBILTLHEIN TeTpasp; Kyo. [Ipepcrapienme o
[IpaBITLHBIX MHOTOTPaHHHKAX: OKTa3Ip, JOAeKa’ap U
ITKOCanIp.

CHMMeTpHH B MHpaMuJax, Hapaulelenimeiax,
[TpaBUILHBIX MHOTOTPaHHHUKaX. BeIimicieHne
BIIeMEHTOB MHOTOTPaHHHIKOB: pébpa, HaroHaIu, YIIIbL.

I lapa napanienrbHbix niockocmeli Ha|
CKpeWUBAIOWUXCST  NPAMBIX, PACCHIOSIHUE  MEHCOY
lcKpelyusaiowUMUCA NPAMBIMYU 8 NPOCHIBIX CUNYALUSX
26 Hemest
CHUMMETpPIS B IIPOCTPAHCTBE: CHMMETPHS \Boinykivle  Muozocpannuxu. Teopema  Silnepa.
OTHOCHTEJHHO TOUKH, MIPSIMOI, TUIOCKOCTH. DIEMEHThI |[[Ipagunsivie U HOTYHPAGUIbHLIE MHO20SPAHHUK.

Iocmpoenue ceuenuti 6 nupamude, xKybe no mpém
mouxam Ha pébpax. Cozoanue ebIHOCHBIX Yepmedicell
U 3anucy Ula20e ROCMPoeHUs

Teopema Iugpazopa, meopemvl KOCUHYCOB U CUHYCOG]
0132 mpéxepantozo yaia.

27 He

neIs

[ [momaas 00KOBOII MTOBEPXHOCTH H IIOJIHOMI
OBEPXHOCTH MPSAMOM MPH3MBI, IIOIAAh OCHOBAHHUII,
TeopeMa

0 OOKOBOII IIOBEPXHOCTH MPAMOI IpHU3MEL. ILIomans
0OKOBOII TOBEPXHOCTH U MOBEPXHOCTH MPaBHIIHHOI

[IHpaMHJIE], TeOpeMa O ILTOMAIH OOKOBOI IOBEPXHOCTH
CeuSHHOI MIpaMHJIbI

I 1306pasicerie nepeceyenus NnONYYeHHbIX
nrockocmell. Packpauitieanue nocmpoenHuix ceveHidil
paznvimu yeemamu. Memod cnedoe 0is nocmpoenus
cevenutl

\Dremenmul cgbepuwecz{oz‘i ceomempuil. 2eodesuyeckile
unu Ha 3emie

Tema: Qovémut MHO20ZpaHHUK06 (6 1) + V Bexmoput ¢ npocmpancmee (94 uz 144)

28 Hemens

[loraTHEe 00 00BbEMe. O0BEM MHpPaMIABI, IPH3MBI

lonamue GEKMOopa HA NI10CKOCIU U 6 NPOoCINPAaHCclGe.

Cymvma  u  pasHocnms  6eKmMopoe,  NPaeGuio
napainenenuneda, yMHoXCeHUe 6eKIMOpa Ha HUCTO
29 menens
[TonaTne 00 00bEéMe. OOBEM IHPaAMIIBI, TIPU3MBI Vmnoowcenue eexmopa Ha uucno, pasioixcexue

Gexmopa no bazucy mpéx 6exmopos, He IeHCaAUjUx 6




l0OHOIl NAOCKOCTIIL.

\Pasnoxcerue eexmopa no basucy mpéx eexmopoe, He 1
lnesrcaiyux 6 00HOU nroCKOCU

30 pexenn

2 [TonaTne 00 00bEéMe. OOBEM IHPAMIIBI, IIPU3MBI Cranaproe npouseedetiie, GoIYUCTAEHUE Veaad Mexcoy 2

GEKITNOPAMU 6 NPOCHPAHCINEGE. Hpocmez‘iwue 3adadil ¢
GEKINOopAamMi

\[Ipocmeriuiue sadauu ¢ gekmopamu 1

Tema: Iloemopenue: ceuenus, paccmoanua u yeiot (8 u) + ¥V Bekmoput 6 npocmpancmee (54 uz 14u) + YV Yenvt mexncoy npamvimu u
naockocmanu (Iu uz 16u)

31 Hemens

2 [TonsaTHe 00 00BEMe. OOBEM IHPAMIIBI, TIPU3MBI Cranaproe npouseedetiie, GbIYUCTAEHUE Vel MeHCOY 2
eexmopamu @ npocmparcmee. Ilpocmeiiuue 3adaqu c|
leexmopamu

I Ipocmeriuiie sadauu ¢ sexmopamu 1
32 Hemens
2 ITocTpoeHne cedeHNIl B MHOTOI'DAHHUKE. Ipocmeliuiue 3adauu ¢ gexmopamu.
Tpéxepannviii y2on, HepageHcmea 0N MPEXSPaAHHBIX 1
27108
33 Hemens
2 BrluncneHye pacCTOSHUIL: MeXIy IBYMS TOUKAMU, OT [Jeudicenus npocmpancmeq. Omobpaxcenus. 2

TOYKH J0 MPSIMOI, OT TOUKH J0 IIOCKOCTH; MeXy |[Jeuscenus u pagencmeo guzyp
CKpelIBAIOIIIMICS TIPSIMBIMU

O61ue ceoticmea OuUNCeHUIl. 1
34 Hemens
2 BrItmciieHne yIiioB: MeXKy CKPelIHBAIIUMHCS  |Buodsi oGuUIICeHUl: napaniensvHslil nepemwoc, 2
MIPSIMBIME, MEKTY IPSIMOI U IUIOCKOCTBIO, JABYTPAHHBIX [ eHIMPATbHASL CUMMEMPIs, 3ePKATbHAA CUMMENPLA,
YIJIOB, YIVIOB MEK/TY IUTOCKOCTSIMH rnogopom eoxpy2 HpAMOoil
I Ipeobpaszoearus nodobus. Ilpanas u cghepa Iiinepa. 1

FQO;WQHIJDH‘IQCKHQ 3a0a4u Ha HpUMEHEHUE oeudicen s
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[TOACHUTEJIBHAS 3ATINCKA
OBIIIAS XAPAKTEPNICTHKA YUEBHOI'O IIPEJJIMETA «MATEMATHKA»

JlanHag mOporpaMMa CIOYXKHT OCHOBaHHeM IS VyUuTelds 1o paspaboTke paboueii
MpOTpaMMBI II0 MaTeMaTHKe B KJIaccax, T/ie pealn3yeTcss MyIbTHIIPOQILTbHBIN YueOHbIII IaH. B
paznene «TemaTHueckoe IUTAaHUPOBaHHUe» CoOJlepikaHIe OOyUeHHS CHHXPOHH3HUPOBAHO JUIA
MapaiebHOro N3ydeHns o0yJaronuMucs IpeMeTa Kak Ha 0a30BOM, Tak U Ha YIIyOJIeHHOM
ypoBHe. TmaTHdeckoe IUTaHHPOBaHUE COCTABIEHO IO yUeOHBIM KypcaM «AireOpa U Hadaia
MaTeMaTHYecKoro aHammsa» u «I'eoMeTpusi». YueOHBIT Kypc «BepoSTHOCTh U CTaTHCTHKA» He
MOXKeT OBITh CHHXPOHH3HPOBAaH, TAaK KaK HMeeT pa3Hoe MpeJMEeTHOe coJepskaHHe, KOTopoe
H3ydaercs B o0beMe OJIHAKOBOT0 YIeOHOTO BpeMeHH.

CuHXpOHM3NpOBaHHAS pabodas mporpamMMma Imo ydebHOMYy mpeamery «MaremaTHka»
0a3oBoro W yrayOoméHHOro ypoBHSA Jmi oOydarommxcs 11 KmaccoB paspaboTaHa Ha OCHOBE
@De1epaIbHOI0 FOCYIapCTBEHHOr0 00pa30oBaTeIbHOIO CTaHIaPTa CPEeIHEro 00IIero o0pa3oBaHUA,
¢ y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIl, IPEIbABIIEMBIX K MaTeMaTHICCKOMY
00pa30BaHUIO, M TPAIUINI POCCHIICKOTO 00pa3oBaHIg. Peanmsamusa mporpaMMbl 00eCIIeINBaAET
OBJIaJIcHHE KIOYEBBIMH KOMIICTCHIIUSIME, COCTABISIOIINMH OCHOBY JUIS CaMOpa3sBUTHA W
HETpepbIBHOTO 00pa30BaHus, I[€JI0CTHOCTh 00IIEKYIBTYPHOT0, IHIHOCTHOTO H II03HABATEIFHOT O
Pa3BUTHA INIHOCTH 00 YIAFOIIIXCA.

B pabodeli mporpaMMe YYTeHBI HACH H IOJIOKEHHA «KOHICNIHH pasBHTHA
MaTeMaTHIecKoro oOpasoBaunsa B Poccuiickoil @enepanun». B COOTBETCTBHH ¢ Ha3BaHHEM
KOHIICTIIIHH MaTeMaTH9IeCKoe 00pa30BaHHE MOJKHO, B JACTHOCTH, pelllaTh 3aJady oOecIedcHHA
HeoOXOAMMOT0 CTpaHe THClIa BEITYCKHHKOB, MaTeMaTHIecKas IIOATOTOBKAa KOTOPEIX J0CTAaTOYHA
I IpoAoJDKeHHA oO0pa3oBaHHA I10 pa3IHIHEIM HalpaBlIeHHAM, BKIOYAad IIpellofaBaHHe
MaTeMaTHKH, MaTeMaTHIeCcKHe HeclaeA0BaHnd, padoTy B cdepe HHGOOPMAITHOHHBIX TEXHOIOTHI 1
JIp., a TakKe oOeclledeHHS JUIS KaxIoro oOYyJaromerocsi BO3MOXKHOCTH JOCTHIKEHHA
MaTeMaTHIeCKOil IIOJATOTOBKH B COOTBETCTBHH C HEOOXOOHUMBIM €My ypoBHeM. IIMeHHO Ha
pelleHNe THX 3a/a4 HarlelleHa padoyad mMporpaMMa yrayOI€HHOTO YPOBHSL

B omoxy nudpoBoil TpaHCQOpMaIIH BceX cdep UelIOBEYECKOH JeATelbHOCTH
HEBO3MOKHO CTaTh 00pa30BaHHBEIM COBpPeMEHHBIM HeJOBeKOM Oe3 Xopoleil MareMaTHdecKoit
MOATOTOBKU. ITO 00YCIOBIEHO Te€M, UTO B HAIIIU JHU PAcTET YUCIIO CHEHAILHOCTEl, CBSI3aHHBIX
C HeTOoCpeJICTBEHHBIM NMpHMEHEHHeM MaTeMaTHKH: H B cdepe SKOHOMHKH, U B OH3Hece, U B
TeXHOJIOTHUeCKHX 001acTdX, M Ja)ke B TYMaHHTapHBIX cdepaX. Takum oOpa3om, KpyT
oOyJaronIxcs, U1 KOTOPhIX MaTeMaTHKa CTAHOBUTCH 3HAUUMBIM IpeIMeToM, (yYHIaMEeHTOM
00pa30BaHUs, CYIIECTBEHHO pacimiupsercd. B Hero BXOJST HE TOJBKO oOOydaromuecs,
IUTAHUPYIOIINE 3aHUMAaThCsl TBOPYECKOI U HCCIIe/I0BATeIbcKOM paboToil B 00J1aCTH MaTeMaTHKH,
uH(OpMATHKH, (PU3HUKH, 3SKOHOMUKH U B JIPYIHX 001acTIX, HO H Te, KOMY MaTeMaTHKa HyKHa UL
HCIIOJIb30BaHMS B MPO(ECCHX, He CBA3aHHBIX HEITOCPEICTBEHHO C Hell.

[IpuxitagHas 3HAYNMOCTh MaTeMaTHKH OOYCIIOBIIeHA TeM, 9TO e€ MpejMeTOM SBIISIOTCS
(yHIaMeHTaIbHBIE CTPYKTYPBI HAlllero MHpa: MPOCTPaHCTBEHHBIE (OPMBI H KOJIHYIeCTBEHHBIE
OTHOTIEHNS, (PYHKITMOHAThHBIE 3aBUCHMOCTH M KaTeTOPHH HEOIpeIeIEHHOCTH, OT MPOCTEHITHX,
yCcBaMBaeMBIX B HETOCPEJICTBEHHOM OIIBITE, JI0 JIOCTaTOYHO CJIOKHBEIX, HEOOXOJMMBIX IS
Pa3BUTHS HAYYHBIX W TEeXHOIOTHYECKHX W/ell. be3 KOHKpEeTHBIX MaTeMaTHYecKUX 3HaHUIT
3aTpyJIHEHO IIOHHMaHHE IIPUHIUIIOB YCTPOMICTBA H HCIIOIH30BAHMA COBPEMCHHON TEXHHKH,
BOCHPHUATHE H HHTEpIpeTallld pPa3sHOOOpasHOH COIHAIBHOI, SKOHOMHYECKOM, ITOJHTHYECKOI
uH}opMarum, Mano3(QeKkTHBHA MOBCeIHEBHAS IIPaKTHIECKas JesTeIbHOCTh. Bo MHOTHX cepax
mpodecCHOHaIbHON JIeATEeIbHOCTH TpPeOYIOTCS YMEHHS BBIIOIHATH pacd€Thl, COCTAaBIATh
ITOPUTMBI, IPHMEHATh (OPMYJBI, MPOBOAUTE I'eOMETPHUYECKHE H3MEPEHHA H IIOCTPOCHHA,
qHTaTh, 00OpabaThiBaTh, HHTCPIPETHPOBATh H IIPEICTABIATh HHQOpPMAIlHIO B BHIE TaOIHII,
JHarpaMM 1 rpadHuKoB, IOHHMATh BEPOATHOCTHEII XapakTep CIyJaiiHbIX COOBITHII.

OpnHOBpeMEHHO C paclIHpeHHeM cdep MIpHMeHEHHS MATEMAaTHKH B COBPEMEHHOM
o0mecTBe Bcé Oollee BaKHBIM CTAHOBHTCA MaTeMaTHIECKHI CTHIIb MBIIIUTEHHS, TP OSBILIIONTHIICS



B OIpeIeIEHHBIX YMCTBEHHBIX HaBBIKaX. B mpormecce H3ydeHHs MaTeMaTHKI B apceHall IPHEMOB
H METOJIOB MBINUICHHS YellIoBeKa eCTECTBEHHBIM 00pa30M BKIIOYAIOTCS HHAYKIHA U J1eIyKIIHS,
0000IIeHle U KOHKpeTH3allsd, aHalH3 H CHHTe3, KIacCHpHKAIHi H CHCTeMaTH3aIus,
abctparupoBanHe H aHaldorug. OOBEeKTH MaTeMaTHYecKHX YMO3AaKIIYeHHI, IpaBmiIa HX
KOHCTPYHPOBAHUS PaCKPBIBAIOT MEXaHU3M JIOTHIeCKHX I10CTPOeHHUIl, CIIOCOOCTBYIOT BhIpabOTKe
yMeHUs (opMyIHpoBaTh, 0OOCHOBBIBATh H JI0Ka3bIBAaTh CYKIEHHSI, TeM CaMBIM (POpMHUPYIOT
JOTMYecKHil CTIIb MBIIUIEHHS. Beaymas poilb IMpHHAUIeKUT MaTeMaTHke B (DOPpMIPOBAHUH
JITOPUTMHYECKOIl KOMIIOHEHTH! MBIIUIEHUSI U BOCIIMTAHUN YMEHUIl JelicTBOBaTh IO 3aJaHHBIM
aJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE I KOHCTPYHpOBaTh HOBBEIE. B IpoIiecce pemieHHs
33Jlad — OCHOBBI JUI1 OpPIaHH3alUH Y4eOHOI JesTeIbHOCTH Ha YPOKaxX MaTeMaTHKd —
Pa3BUBAIOTCS TBOPYECKAs M IIPHK/IA(HAS] CTOPOHBI MBIIUICHHUS.

OOy4ueHnne MaTeMaTHKe MJa€T BO3MOKHOCTh pa3BHBATh Vy YYAIINXCS TOYHYIO,
PalHOHATBHYIO0 H HHGOPMATHBHYIO pedb, YMEHHE OTOMpPaTh HanOoee MOJXOIsIINe I3bIKOBBIE,
CHMBOJIMYECKHe, Tpadudeckue cpelcTBa IS BBIPAKEHUS CYXKICHHI U HAIAIHOTO HX
NpeNCTaBICHHUS.

Heo0xoamMpIM KOMITIOHEHTOM 00I1eil Ky/IbTYphl B COBPEMEHHOM TOJIKOBAHUU SBIISETCH
o0Illee 3HAKOMCTBO C METOIaMHU IMO3HAHMS IelCTBUTEIbHOCTH, IpEICTaBIeHIEe O IpelIMeTe U
METOJe MaTeMaTUKH, €r0 OTJIHYMAX OT METOJIOB €CTECTBEHHBIX M I'yMaHHTapHBIX HayK, 00
0COOEHHOCTAX IIPUMEHEHHSI MaTeMaTHKU JIIS peNleHNs HayYHBIX U MPHKIAJHBIX 3a1ad. TakuM
obpazom, MaTeMaTH4ecKoe 00pa3oBaHHe BHOCUT CBOIl BKJIaJ B popMIpoBaHHE 00MIeH Ky IbTYpHI
YeJI0BeKa.

3ydenne MaTeMaTHKH CIOCOOCTBYeT 3CTETHUYCCKOMY BOCIIHTaHHIO 4eJIOBeKa,
MMOHHMAaHHIO KpacoTbl M  H3sIIecTBA MaTeMaTHYeCKHX  pacCyAJeHHI, BOCIPHSATHIO
reoMeTpHIecKHX GopM, YCBOSHHIO HIeH CHMMETPHH.

IEJN U3YYEHNA YUEEHOI'O ITPEJIMETA «MATEMATHUKA»
IIpuopuTeTHEIMH HeIIMH 00ydIeHHS MaTeMaTHKe B 10—11 Kiraccax Kak Ha 0a30BOM, Tak H Ha
YT1yOJIeHHOM YPOBHAX SBIISIOTCS:

— ¢dopMupoBaHHEe IEHTPAIbHBIX MaTeMaTHYeCKNX MOHATHI  (YHCIO0,  BeJIHYHHA,
reoMeTputieckas QHUrypa, IepeMeHHas, BepOSTHOCTh, (QYHKIH), 0OOecleTHBAOIIIX
MIPeeMCTBEHHOCTh H MepCIeKTHBHOCTh MaTeMaTHIECKOro 00pa3oBaHH 00yTarONTHXC;

— MOABEICHHE ydYalluXcsi Ha JOCTYITHOM JUIS HHUX YPOBHE K OCO3HAHHIO B3aHMOCBS3H
MaTeMaTHKH H OKPYKarolIero MHpa, MOHNMAaHHEe MaTeMaTHKH KaK YacTH 001Iei KyIbTypBhI
9eJI0BEUECTBA;

— pa3BUTHE MHTEUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH ydamInmxcs, IO3HAaBAaTEIbHOM
aKTHBHOCTH, HCCIICIOBATCIICKIX YMCHHI, KPHUTHYHOCTH MBIILICHUA, HHTEpeca K
H3Y4ECHHIO MaTEMaTHKL;

— ¢opMupoBaHHe (YHKITMOHATHHON MaTeMAaTHIECKOI TPAMOTHOCTH: YMEHHS PacIIO3HABATD
MAaTeMaTHIeCKHE ACTIEKTHI B peanbHBIX KU3HEHHBIX CUTYallHAX H IPH U3YUCHUH JPYIHX
yIeOHBIX IPEIMETOB, MPOABICHUS 3aBUCHMOCTEH 1 3aKOHOMEPHOCTEH, (GOpMYIHPOBATh
HX Ha A3bIKC MAaTEMAaTHKH H CO3/1aBaTh MaTeMaTHICCKHE MOJICIH, IPUMEHATHh OCBOCHHBII
MaTeMaTH9YeCKHH  ammapaT Ui pelICHHS IPaKkTHKO-OPHCHTHPOBAaHHBIX  3ajaad,
HHTEPIPETUPOBATh H OIICHUBATH HOJTYICHHBIC PE3YIbTATHI.

OCHOBHBIE JIMHHH coOlep:kaHHsS Kypca MmaTemaTukn B 10—11 kmaccax: «Yucna u
BBITICIIEHNA», «Alredpa» («AredOpanvecKkne BbIpakeHHA», «YpaBHEHHS U HEpaBEeHCTBA»),
«Hagama wMaTeMaTH4deckoro aHammsa», «leoMeTpus» («[eomMeTpHuecKHe (GUIYpPH H HX
CBOIICTBa», «II3MepeHHe TeOMeTPHISCKIX BEIHMTHH»), «BeposSTHOCTh U CTATHCTHKa». J[aHHBIE
JUHUH pa3BHBAIOTCA MapajUIeIbHO, KaK1asi B COOTBETCTBHH ¢ COOCTBEHHOI JIOTHKOI, OJTHAKO He
HE3aBHCHMO OJHA OT JPYToil, 2 B TeCHOM KOHTaKTe WM B3aHMOJEHCTBHH. Kpome sTOro, HMX
0o0BeIMHAST JIOTHYecKas COCTAaBIAIONIas, TPAJHIIHOHHO IIPUCYIas MaTeMaTHKe H
MIPOHU3BIBAIOIIAS BCe MaTeMaTHIeCKHe KYpCHI H cojiepKaTenbHble THHIN. ChopMyIHpOBaHHOE B
DejiepaIbHOM TOCYIapCTBEHHOM 00pa30BaTelIbHOM CTaHIApTe CpeJHero obIero o0pa3oBaHHUA



TpeboBaHIe «BJlaJeHHe MeTOJaMH [OKa3aTelbCTB, aJTOPHTMAaMH pelIeHHs 3ajad; yMeHHe
(bopMymIpoBaTh OMpe/IeIeHNs, aKCHOMBI H TeOpeMBI, IPHMEHATh UX, IPOBOJIUTH JI0Ka3aTeIbHbIe
paccy:KIeHIS B X0Jle pellleHns 3a/1au» 0T HOCUTCS KO BceM KypcaM, a (JopMHpOBaHHe JTOTHISCKHX
yMeHHIt paclipejiefisieTcs 110 BceM TojlaM 00ydeHHs Ha YpoBHE cpeJlHero o0mIero oopa3oBaHUs.

MECTO VUHEBHOI'O ITPEIMETA «MATEMATHUKA» B YHEEHOM IIJTAHE

B coorBercTBUN ¢ (DejepalbHBIM TOCYAapCTBEHHBIM 00pa3oBaTelbHBIM CTaHIAPTOM
cpeliHero o0IMero o0pa3oBaHHA MaTeMaTHKa SBIIETCS 00g3aTelIbHBIM IpeIMeTOM Ha JaHHOM
ypoBHe oOpa3oBaHusA. Hacrosmeii pabodeil mnporpamMmoil mpeaycMaTpuUBaeTcs H3yUeHUE
yuaeOHOro mpenmera «MarTemMaTHka» B paMKaX TpEX Y4eOHBIX KypcoB: «AireOpa W Hadaia
MAaTeMaTH4ecKoro aHaiuzay, « eoMerpusi», «BeposTHOCTHP H craTHCTHKa». QOpMHPOBAHUE
JIOTHYeCKUX YMEHHI OCYIIeCTBIISETCS Ha MPOTSIKEHUH BeeX JIET 00yJeHHs B CTapIeil MKoie, a
9JIEMEHTHI JIOTUKH BKJIIOTAOTCS B COJIEPIKaHNE BCEX Ha3BAaHHBIX BBIIIE KYPCOB.

OCHOBHBIMH JIMHUSIMU cofepKaHus MaTeMaTuku B 10—11 kmaccax seustores: «Hucna u
BBIYHCICHUI», «Anredpa» («AnredOpandeckne BBIPaXKCHHA», «YPaBHEHHS H HEPABEHCTBA»),
«Havama wmatemaTHdeckoro anammsa», «leomerpus» («I'eomerpmdeckue QUIYPl H HX
CBOICTBa», «lI3MepeHHe TeOMETPHYECKHX BEINMYHH»), «BeposSTHOCT H CTaTHCTHKA».
ConepsKaTelbHbIe JTHHUH Pa3BHUBAIOTCA MapalIeIbHO, KaKJlas B COOTBETCTBHH C COOCTBEHHOI
JIOTHKOM, OJJHAKO HE HE3aBHCUMO OJTHA OT JIPYTOil, @ B TECHOM KOHTAKTe U B3auMOJeiCcTBIH. X
o0BeMHACT JIOTHYeCKas COCTAaB/IMIONIAs, TPAJAHIIMOHHO TIPUCYIas MaTeMaTHKe ¢
MIPOHU3BIBAIOIIAS BCe MaTeMaTHIEeCKHE KYPCHI H cojiepkaTenbable THHIN. ChopMyIHpOBaHHOE B
OI'OC COO TpeboBaHne «BIAACHHEC METOJAAMH J0Ka3aTeIbCTB, alTOPHTMAMH pelIcHHS 3a1ad,
yMeHHe (OpMYIHPOBATH OINpe/elNeHnd, aKCHOMbI H TeOpeMbl, NMPHMEHATh HX, IPOBOIUTH
JIoKa3aTellbHbIe PacCyKIeHHs B X0l pellleHHs 3aJawd» OTHOCHTCA KO BCEM YIeOHEIM KypcaM, a
(hopMIpOBaHHe JOTHUECKHX YMEHHII paclpejenseTcd MO BceM rojaM OOydYeHHA Ha YpOBHe
cpenHero oomiero o0pa3oBaHHs.

B yue0HOM IUTaHe Ha H3ydeHHe MaTeMaTHKH B 10—11 Kiaccax oTBOIOHTCH 5 yIeOHBIX
JacoB B HeJlell0 Ha 0a30BOM YpOBHE B TeUeHHeE KaKJIOro roja o0ydeHus, Bcero 350 yueOHBIX
gacoB, 8§ yueOHBIX YacOB B HeJlelII0 Ha YTIYOJIeHHOM YpOBHE B TeUeHHe KaKI[0T0 rojia 00yueHHs,
Bcero 560 yueOHBIX 1acoB.

[IJIAHUPYEMBIE PE3VIIBTATEI OCBOEHNA YUEEHOI'O ITIPEJIMETA
«MATEMATUKA »

OcBoeHne yueOHOTO IMpeaMeTa «MaTeMaTHKa» JIOMKHO 00eCIeunBaTh JOCTIKEHUE Ha
YpOBHE cpejHero oO0mero oOpa3oBaHHS CICIYIOMIMX JHIHOCTHBIX, MeTalpeJMeTHBIX N
MpeIMEeTHBIX 00pa3oBaTeIbHBIX Pe3YIIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATEI

JImdHOCTHBIE pe3yiIbTaThl OCBOEHHUS IMPOTpaMMbI y4ueOHOTOo Ipenmera «MaTemaTHka
XapaKTePU3yHTCA:

I'pamianckoe BOCIIUTAHUE!

COPMHPOBAaHHOCTBIO TPaKJAHCKOH TO3HITMH 00yJalomerocss Kak aKTHBHOTO W
OTBETCTBEHHOTO WIEHa POCCHIICKOTO OOINEecTBa, TPeJICTaBIEHHEM O MAaTEMATHIECKHX OCHOBAX
(O YHKITHOHHPOBAHUS Pa3IHYHBIX CTPYKTYp, SBIEHWI, TPOIeaAyp TPakIaHCKOro oOImecTBa
(BBIOOPEI, OTPOCHI M TIp.), YMEHHEM B3aHMOJICHICTBOBATh C COITHATHHBIMH HHCTHTYTaMH B
COOTBETCTBUH ¢ HX (DYHKIIHAMH H Ha3HAYCHHEM.

[TarpunoTHYecKoe BOCIIUTAHUE:

cpopMHPOBAHHOCTBEO POCCHIICKOM T'PaKIaHCKOI HACHTHIHOCTH, YBKSHHS K IIPOIUIOMY
H HACTOSNIEMY pPOCCHICKOIl MaTeMaTHKH, IIEHHOCTHBIM OTHONIEHHEM K JOCTHKCHHSIM
POCCHIICKHX MAaTEMAaTHKOB M POCCHIICKOW MaTeMaTHYE€CKOW WIKOJIBI, K HCIIOJB30BAHHIO 3THX
JIOCTIZKCHUIT B IPYIHX HayKax, TSXHOJIOTHAX, chepax 3KOHOMHUKH.

JlyXO0BHO-HPaBCTBEHHOTO BOCITHTAHUA:

OCO3HAaHHEeM JIyXOBHBIX II€HHOCTeH pPOCCHIICKOTO Hapojaa; c(opMHPOBaHHOCTBHIO
HPaBCTBEHHOT'O CO3HAHMS, STHYECKOT 0 MOBEJICHHS, CBA3aHHOTO C MPaKTHIeCKUM MPHUMeHEHUeM



IOCTIDKEHHIT HayKH U JeSTelIhbHOCThI0 YIEHOTO; OCO3HAHHEM JIMJHOTO BKJIaja B IOCTpOeHIe

yCTOHYHNBOTO OYAyIIero.

DcTeTHUecKoe BOCIHTaHHUE:

3CTeTHYecKHM  OTHOIIEHHeM K MHpY, BKII09asg OCTETHKY MaTeMaTHYeCKIHX
3aKOHOMepHOCTell, OOBeKTOB, 3ajau, pelleHHil, pacCyKIeHH; BOCIPHHMYHBOCTRIO K
MaTeMaTHYecKUM acleKTaM pa3INIHbIX BHIOB HCKYCCTBA.

(du3ndeckoe BOCIUTAHUE:

chopMUpOBaHHOCTBIO YMEHHS MPUMEHSTh MaTeMaTHUecKHe 3HAHHA B HHTepecax
3J0pOBOr0 U Oe30IacHOro obpa3a JKH3HH, OTBEICTBEHHOIO OTHOIIEHHS K CBOEMY 370pPOBBIO
(310poBoe miTaHKHe, cOAaTaHCHPOBAHHBIN PEeXXUM 3aHATHH U OTIBIXA, peryispHas (u3MIecKas
aKTHBHOCTB); (DH3UYECKOr0 COBEPIIEHCTBOBAHHS, IIPH 3aHSTUSX CIOPTHBHO-0310POBUTEIBHOIL
IeSATETbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM LEHHOCTH TPYOMIO0HS; HHTEPECOM K pPa3IHIHBIM
cepam mpodeccnoHaTbHON NeATeTBPHOCTH, CBS3aHHBIM C MAaTeMAaTHKON U €€ MPUII0KEHUAMU,
YMEHHEM COBEpINaTh 0CO3HAHHEIN BEIOODP Oyaymeii mpodeccun u peann3oBbIBaTh COOCTBEHHbIE
JKI3HEHHBIE ILIAHBI; TOTOBHOCTBIO H CIIOCOOHOCTBIO K MaTe€MaTHUECKOMY 00pa3oBaHHIO I
caM000pa30BaHNIO Ha IIPOTLKEHUH BCeil JKU3HH; TOTOBHOCTBIO K aKTHBHOMY YIaCTHIO B pEeIIIEHHN
MpaKTHYeCKUX 3a/1a4 MaTeMaTH9eCcKOoil HallpaBIeHHOCTIL

DKOJIOrHIecKoe BOCIIHTAHHE:

chopmMupoBaHHOCTBIO 3KOJIOTHIeCKOIT KYIBTYPBI, [MOHHIMaHHEM BIIHSHUA
COIMMATPHO-KOHOMHYECKHX IIPONECCOB HA COCTOSHHE IIPHPOJHON H COIHAIBHOI Cpelsbl,
OCO3HaHHEeM TIJI00aJbHOTO XapaKTepa SKOJOTHUYEeCKHX IpoOieM; opHeHTalieil Ha IpUMeHeHHe
MaTeMaTHYecKHX 3HAHHII TS pelleHns 3a/lad B 00JacTH OKpY:Kalolleil cpeipl, ILTaHHPOBAHHS
MOCTYIKOB H OIIEHKH HX BO3MOZKHBIX TTOCTIeICTBHIT [UIS OKPYKAIOIIEell Cpeibl.

ITeHHOCTH HAyYIHOTO MO3HAHUS:

chopMHPOBAaHHOCTBIO MHPOBO33PEHMUS, COOTBETCTBYIONIETO COBPEMEHHOMY VPOBHIO
pasBHUTHS HayKH H 0OIIecTBeHHO!N MPAaKTHKH, TOHIMaHHeM MaTeMaTHIecKoH HayKH Kak chepsl
qeJoBeuecKoil JIesTeIbHOCTH, 3TAalloB e Pa3BUTHS H 3HAYHMOCTH JJIS Pa3BUTUS ITHBIUTH3AIIIIL
OBTIaJICHIIEM S3BIKOM MaTeMaTHKH H MaTeMaTHUecKoi KyIbTypoil Kak cpe/ICTBOM MTO3HAHHI MUPa;
TOTOBHOCTBIO OCYIIECTBIIITH IPOSKTHYIO U HCCIEI0BATENBCKYIO JIeITeIbHOCTh HHIUBHAYATLHO
U B TpyIIIIe.

METAITPEAMETHBIE PE3VIIBTATHI

MeTanpeaMeTHBIe  pe3ylbTaThl  OCBOEHHA  IIPOrpaMMbl  ydeOHOTO  TIpe/MeTa
«MareMaTHKa»  XapaKTepH3yIOTCA  OBIaJleHHeM  YHHBepCAIbHBIMH  II03HaBaTelIbHBIMU
IeliCTBUSMH, VHHBEpPCATbHBIMH  KOMMYHHKAaTHBHBIMH  JIelICTBHSMH, YHHBepCAIbHBIMU
PeryISTHBHBIMU JIelICTBISAMU.

1) VHHBepcalnbHbIe I03HABaTelbHbIe JeilcTBUS, o0ecreduBaT (HOPMUPOBAHIE
0a30BBIX KOTHUTHBHBIX IPOIECCOB 00yJaronmxcs (OCBOSHHE METOI0B IO3HAHUS OKPYKAIOIIEero
MHpa, TpHUMeHeHHe IOTHYeCKHX, WCCIeI0BaTeIbCKIX Omeparyii, yMmeHHil paborath ¢
wH(]opMarnei).

Ba3zoBble morudeckie TeficTRHSL:

— BBSIBIITH H XapaKTepPH30BAaTh CYMIECTBEHHbIE IPH3HAKH MAaTeMaTHYeCKNX OOBEeKTOB,
MOHSTHII, OTHOWICHUI MeXIy MOHATUAMI; (QOPMYTHPOBaTh OMpe/iefieHns MOHSITHI,
YCTaHABINBATh CYIIECTBEHHBII MPH3HAK KITacCHOUKAINH, OCHOBAaHHS ISl 0000MIeHUS U
CpaBHEHHS, KPUTEPHH TIPOBOINMOTO aHAITH3a;

— BOCIIPHHHMATh, (OPMYIHPOBATh U IPecOpPa3OBbIBATh CYXKICHHS: YTBepAUTENbHBIE W
OTpHIaTelbHbIE, e[MHIYIHbIE, YaCTHbIE U 00IINe; YCIOBHEIE,

— BBIIBIITH MaTeMaTHUYeCKHe 3aKOHOMEpPHOCTH, B3aHMOCBS3U H IPOTHBOpedns B (haKTax,
JAaHHBIX, HAOMMOJeHHSX U YIBepKICHHSX; IpeJUlaraTh KpUTEPUH VIS  BHISBICHHS
3aKOHOMEPHOCTeI U IPOTHBOPEYIIL;

— JlelaTh BBIBOJBI C HCIONB30BAaHHEM 3aKOHOB JIOTHKH, JeAYKTHBHBIX W HHIYKTHBHBIX



YMO3aKJIFOUeHHIT, YMO3AKIIOUeHHI [10 aHATIOTHIL;

— TIPOBOJUTH CAMOCTOSTENBHO JI0Ka3aTeIbcTBA MATeMATHIeCKUX YTBep:KICHHI (MpAMble H OT
MIPOTUBHOT0), BEICTPAUBaTh apTyMEHTAIINIO, IPUBOIUTE IIPHMephl H KOHTPIPHMEDH;

— 000CHOBBIBaTh COOCTBEHHBIC CY/KICHUS H BBIBOIBL

— BBIOHpaTh criocob pemnteHns yieOHOIT 3a1aun (CpaBHUBATh HECKOIBKO BapHAHTOB PENICHHS,
BBIOHpATh HanOoIee MO IXO AN ¢ YIETOM CaMOCTOSTEIBHO BBIIETIEHHBIX KPHTEPHEB).

Ba3oBbIe Hccie1oBaTeNnbeKUe ACHCTBI:

— HCHOJIB30BaTh BOMPOCH! KaK HCCIENOBATEIbCKHIl MHCTPYMEHT ITO3HAHHA; (HOPMYIHPOBATH
BOIIPOCHI, (HUKCHPYIOIINE MPOTHBOpedne, MpodiieMy, YCTaHAaBIHBATh HCKOMOEe H JIaHHOE,
(bopMIpOBaTh THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

— TIPOBOJIUTH  CAMOCTOSTETBHO  CIUIAHUPOBAHHBII ~ HKCIIEPUMEHT,  HCCIe/IOBaHHE IO
YCTaHOBIEHIIO 0COOSHHOCTEll MaTeMaTHIeckoro 0ObeKTa, SBIEHNs, TPOIlecca, BRISBICHIIO
3aBIICHMOCTel Mek Ty 00BeKTaMi, SBIEHUSIMH, TIPOI[ECCaMH,

— CaMOCTOSITENIFHO (OPMYIHPOBAaTh 00O0OIIEHNS U BBIBOJBI IO pe3yIbTaTaM IIPOBEIEHHOTO
HaOTI0IeHNs, HCCIIeI0BAHNS, OIlEHUBATh JOCTOBEPHOCTD IIOJTyI€HHBIX Pe3yIbTaTOB, BEIBOJIOB
H 00001IeHHIT;

— TIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOI[ECCa, a TAKKe BBLIBUIATh IIPEIIIOTIOKEHNS O €T0
Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabota ¢ uapopmarmeii:

— BBIIBIMTH JepMIUTHI HH(pOPMAIIH, JaHHBIX, HeOOXOIUMEIX IS OTBeTa Ha BOIPOC M JUIA
pelieHnd 3a/jau;

— BBIOHpaTh HHGpOPMAIMIO U3  HCTOUHHKOB  PA3MHYHBIX  THIOB, aHAIH3HPOBATH,
CHCTEMAaTH3HPOBaTh U HMHTEPIPeTHpPOBaTh HHGOPMAIMIO0 pPa3sIUYHBIX BHJIOB H (HopM

TIpeJICTaB/IEHNS;
— CTPYKTYpPHUPOBaTh HH()OPMAIIHIO, IIPEICTABIIATE €€ B Pa3INYHBIX (opMaX, WIIOCTPHPOBAThH
rpadIIecK;
—— OISHHBATh HAAEKHOCTh HHGOOPMAITHH IT0 CAMOCTOATETBHO C(hOPMYTHPOBAHHEIM KPHTEPHIM.
2) ‘VHHuBepcalbHEIE KOMMYHUKATHBHEIE JefcTBH, 00ecIIeInBaoT
c(hOpMHPOBAaHHOCTE COIIHATLHEIX HABBIKOB 00YJAIOIIHX CSL.
OOuienne:
— BOCIpPHHHMATh H (OPMYIHPOBATE CY:KIEHHS B COOTBETCTBHH C YCIOBHIMH H II€IIMH
OOIIEeHHS

— SCHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUYKY 3peHHS B YCTHBIX H ITHCbMEHHBIX TEKCTaXx,
JIaBaTh IMOSACHEHHS 110 X0y peleHns 3a{a9H, KOMMEHTHPOBATh IOTyIeHHEIH pe3yIbIaT;

— B XoJe OOCYXKICHHS 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYKIaeMOI TeMBI, MpoOIEeMBI,
pelraeMoii 3a1a9M, BBICKa3bIBaTh HJIEH, HAIICJICHHBIC Ha IOMCK PEIICHIS,

— COIIOCTABJIATh CBOH CYKICHIS C CY/KICHHAMH JPYTHX YJaCTHHKOB JIHAaJora, 00HAPY/KHUBATh
Pa3IMIHe B CXOJCTBO ITO3HIIHIL;

— B KOppeKTHOI hopmMe GopMyITHpPOBaTh pa3HOTIACHS, CBOH BO3PaKEHIS,;

— TIpeJCTaBIATh pe3yIbTATHl PellleHHs 3a1a9H, SKCIIepIMeHTa, HCCIeJOBaHNS, TIPOeKTa;

— CaMOCTOSTENEHO BBIOMpATh (hOPMAT BBICTYIUIEHHS C YYETOM 3ajad IIpe3eHTalHd I«
oco0eHHOCTell ayTHTOPHIL.

COTpyIHIIECTBO:

— MOHHMAaTh W HCIOIB30BaTh IPEHMYINECTBA KOMAHJHOH M HHIHBHAYAIbHOI paboThl IpH
pelreHnn yIeOHBIX 3a/1aY;

— NPHHUMATh [eJb COBMECTHOH JeATeIBHOCTH, IUIAHHPOBATH OPTAHH3AIHI0 COBMECTHOM
paboTEI, paclpenensaTb BUIBI paboT, JOrOBapHBaThCA, OOCYKIATh IPOIECC M pe3yabTaT
padoThI, 0000IIaTh MHEHHA HECKOIBKUX JIHOJIEM;

— YyJacTBOBAaTk B T'PYHIOBEIX (opmax paboTel (00cy:xkaeHHs, oOMeH MHEHHI, «MO3TOBLIE
ITYPMBI» H HHEIE);

— BBITOJHATH CBOIO YacTh PabOTHI H KOOPAHHHPOBATH CBOHM JICHCTBHSA C APYTHMH WICHAMH



KOMaHJIpl, OIleHHBaTh KadyecTBO CBOET0 BKJIaJa B OOMIMI MHPOAYKT IO KPHTEPHSM,
copMyTHpOBAaHHBIM YUaCTHHKAMH B3aHMOJIeIICTBHA.

3) VHHBepcalbHble peTylIATHBHbIe JeiicTBUA, oOecmednBaroT (HopMHpOBaHHE
CMBICTIOBBIX YCTAaHOBOK H KH3HEHHBIX HABBIKOB JIHIHOCTIL.
CaMoopranmuzaIus:

— COCTaBIATh IUIaH, ITOPHTM peIIeHHs 3a/add, BBIOHpaTh CIOCOO pelIeHHs C Y4ETOM
HMEIOIIIXCS PecypcoB U cOOCTBEHHBIX BO3MOKHOCTEIl, apIyMeHTHPOBATh H KOPPEKTHPOBATh
BapHaHTHI pPelIeHHIT ¢ YIETOM HOBOI HHPOPMAIIHH.

CaMOKOHTPOIE:

BJIaJIeTh HABBIKAMH II03HABATEIFHOMH pe(IeKCHH KaK OCO3HAHHS COBEpPIIaeMbIX JeHCTBHII H

MBICIIUTEIBHBIX IIPOLIECCOB, HX Pe3YyILTATOB;

— BIafeTh cloco0aMH CaMOIPOBEPKH, CaMOKOHTPOJIL IIpollecca H pe3ylnbTaTa pelleHHs
MaTeMaTH4YeCKOHN 3a7a4l;

— IpeABUIEeTh TPYOHOCTH, KOTOpbIE MOTYT BO3HHKHYTH IIPH peEIIeHHH 3aJadd, BHOCHUTHb
KOPPEKTHBHI B IeSITEIbHOCTH Ha OCHOBE HOBBIX 00CTOSATEIBCTB, JAHHBIX, HAallIeHHEIX OIIHOOK,
BBIABIICHHBIX TPYAHOCTEIT;

— OIICHHBATh COOTBETCTBHE PE3yIbTaTa 1IN U YCIOBUAM, OOBSCHATH IPHIHHBI TOCTHKEHUS
WIH HENOCTIZKCHHSA pe3ylIbTaToB JeATeIbHOCTH, HAXOQHTh OMIMOKY, [aBaTb OIEHKY
MIPHOOPETEHHOMY OIIBITY.

I[TPEJIMETHBIE PE3YIIbTATEI

IIpeameTHBIC pe3yabTaThl OCBOCHHSA pabodell CHHXPOHU3HPOBAHHOI pabodeil MporpaMMsl IO

MaTeMaTHKe IIpe[cTaBlIeHbl A1 11 Kiacca B paMKaxX KypcoB «AureOpa H Hadalda aHaIH3a» H

«l"eoMeTpHUS».

CHHXPOHU3MPOBAHHAS ITPOTPAMMA YUEBHOI' O KVPCA «AJII'EBPA 11 HAUAJIA
MATEMATHUYECKOT'O AHAJIN3A» JUISI BA30BOTI'O 1 VIJIVBJIEHHOI'O YPOBHEN
IEJIN N3VUEHNA YUEBHOI'O KYPCA

Kypc «Anrebpa m Havala MaTeMaTHUECKOTO aHAIH3a» SBISETC OJHHM U3 Hanboiee
3HAYUMBIX B IIpOTpaMMe CTapliell IIKOJbI, IIOCKOJIBKY, C OJHOIl CTOPOHBI, OH oOeclednBaeT
HHCTPYMEHTAIbHYIO 0a3y JUIL H3yUeHHS BCeX eCTeCTBEHHOHAYTHBIX KypCOB, a C APYTOii CTOPOHSI,
(dopMUpYeT JIorH4ecKoe U aOCTpaKTHOe MBIIIIeHHe YJaIIUXCS Ha YpOBHE, HEOOXOIUMOM VIS
OCBOEHHS MH()OPMAaTHKH, OOIECTBO3HAHUS, HCTOPHU, CIOBECHOCTH M JAPYIHX JHCIUIUIHH. B
paMKax JIaHHOTO Kypca ydalqiecs OB/IaJeBal0T YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOI HayKH,
KoTopas (opMyIHpyeT CBOU JOCTIKEHNUS B MaTeMaTH4IeCcKoIl opMe.

Kypc anreOps! 1 Hagan MaTeMaTHYeCKOTO aHAIN3a 3aKIaIbIBaeT OCHOBY JUIA YCIEIIHOTO
OBJIaJIeHNs 3aKOHAMH (PU3HUKH, XMMHH, OHOJIOTUH, TIOHUMAHIS OCHOBHBIX TEHJIEHIIHI pa3BUTHA
KOHOMHKH U OOIIECTBEHHOI! JKI3HH, I03BOJIIET OPHEHTHPOBATHCS B COBPEMEHHBIX IH(POBBIX 1
KOMIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIIOIh30BaTh X IS JalbHEHIIero o0pa3oBaHus H B
MMOBCEHEBHON JKM3HN. B Toke BpeMs OBIajeHHe aOCTPaKTHBIMA W JIOTHYECKH CTPOTHMH
KOHCTPYKITUSIMH ~ anreOphl W MaTeMaTHYecKOTo aHaln3a pa3BUBaeT YMEHHE HaXo/IUTh
3aKOHOMEPHOCTH, 000CHOBEIBATh HCTHHHOCTD, IOKA3BIBaTh YTBEPKI€HUS C IIOMOITBI0 HHIYKIUN
U paccyXIaTh IeIyKTHBHO, HCIO0Ib30BaTh 0000IIeHNe I KOHKPETU3AINIO0, adcTparnpoBaHue U
aHaJIOTHIO, GOPMHUPYET KPeaTHBHOE U KPHTHIECKOE MBIIIITICHHE.

B xozme m3ydeHus Kypca «Airebpa U Hadala MaTeMaTHYeCcKOTO aHATH3a» ydallHecs
MIOJIYJaOT HOBBIH OIBIT pPelIeHHS I[IPUKIAAHBIX 3aJa4, CaMOCTOSTEIbHOTO IIOCTPOECHHSA
MaTeMaTHYECKHX MOJeNeH pealbHbIX CHTyallHi, HHTEpIIpeTalMd I[OJIYYeHHBIX PpEIICHHII,
3HAKOMSTCS ¢ IIPUMepaMH MaTeMaTHIeCKHX 3aKOHOMEPHOCTEH B IIPHPOJIE, HayKe H HCKYCCTBE, C
BBIIAIONIIMHCSA MaTeMaTHYECKHMH OTKPBITHAMH H HX aBTOpPaMH.

Kypc obnagaer 3Ha4MTeIbHBIM BOCIIHUTATEIBHBIM ITOTCHIIMAIOM, KOTOPBIH peanns3yeTcs
Kak depe3 y4eOHBIII MaTepHal, CIIoco0CTBYIONTHI (HOpMHPOBAHHIO HAYIHOT 0 MHPOBO33pPEHHS, TaK
U 4epe3 cHelH(UKY yJeOHOH AeATeIbHOCTH, TPeOyIomel MpOoAOIKHTEIbHON KOHIIEHTPAIHH
BHHUMAaHH, CaMOCTOATEILHOCTH, aKKYPaTHOCTH H OTBETCTBEHHOCTH 3a IIOJy4eHHEIH pe3ylbTaT.

B ocHoBe MeTonuKH 00ydeHHs ainredpe H HadgajJaM MaTeMaTHYeCKOrO aHAIN3a JISKHT



JIesITeIbHOCTHBIN IPUHITUI 00yUeHH.

B cTpykType Kypca «Anredpa U Hadajda MaTeMaTHUECKOrO aHaH3a» MOKHO BBIJIETHTD
CIEAYIONTHE COoJepKaTENbHO-MeTOoAndecKre THHAN: «CTeleHb CPallHOHATBHEIM MTOKa3aTeIeM,
«JIorapupmudeckas GyHKIIHA», « T puronoMerpraeckue (GyHKIN», «Hadama MaTeMaTHIeCKOTO
aHamu3a», «CHCTeMbl ypaBHEHHI». Bce OCHOBHBbIE coOJAepKaTEIbHO-METOAMYECKUE JIHHHA
H3YyJarTcd Ha MPOTSKeHUH JIBYX JeT 00yueHHs B cTapIeil MKoje, eCTeCTBEHHO JIOMOIHAS IPYyT
JIpyra W TOCTEIIEHHO HACHINIAACh HOBBHIMH TeMaMH M pa3fenamMu. MOoXHO ¢ YBepeHHOCTBEO
CKa3aTh, YTO JIaHHBIII Kypc SBI4eTCS UHTeTPaTHBHBIM, IIOCKOJIBKY O0O0BeJIHHSeT B cebe
coJiepiKaHle HeCKOIBKHX MaTeMaTHYeCKHX JIHUCITHILINH, TaKHX Kak aiaredpa, TPUTOHOMETpHS,
MAaTeMaTHYeCKUl aHAIN3, TEOPUsI MHOKECTB, MaTeMaTHuecKas Jioruka u ap. Ilo mepe toro xak
yJanigecs OBJaJeBalOT BcE€ Oollee MMHMPOKHM MaTeMaTHYecKHM —ammapaToM, Vy HHX
Mmociea0BaTeIbHO (OPMHUPYETCS M COBEPIISHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYecKYHo
MOJIellb PEealbHON CHTYaI[MH, MPUMEHSTh 3HAaHHs, HOTydeHHbIE IPH H3YYeHHH Kypca, s
pPEIeHHS  CaMOCTOATEIbHO C(OPMYIHPOBAaHHON  MaTeMAaTHYeCKON 3amadd, a 3aTeM
HHTEPIIPETHPOBATH CBOI OTBET.

CormnacHo yueOHOMY IDIaHy B 11 Kioacce m3ydaeTcs yaeOHBIN Kypc «AareOpa m Hadaia
MaTeMaTHYECKOTO aHalIN3a», KOTOPBI BKIOYAET B ceOf CIEAYIOIINE OCHOBHBIC pa3JIeIIbI
conepxannd: «Hucina U BHIYHCICHUSA», «YPAaBHEHUS H HepaBeHCTBa», «OYHKIIMU U TpadUKI»,
«Havana MaTeMaTH4eCKOTO aHAIN3ay.

B ydebHOM mtaHe Ha M3ydeHHe Kypca aareOpbl H Hadal MaTeMaTHYeCKOTO aHaIH3a Ha
0a30BOM YPOBHe OTBOIHTCA 3 yueOHBIX Jaca B Helenro, Becero—102 yueOHbBIX 4acoB.

Ha m3ydeHue yray0JéHHOro Kypea aiareOpsl U Hadal MaTeMaTHYecKoro aHamms3a B 10
OTBOAMTCS 4 y1eOHBIX Yaca B HeIeII0 B TeUeHHe KaKI0To rojja ooyueHns, Bcero — 136 yueOHbIX
YacoB.

IUIAHUPYEMBIE ITPEJIMETHEIE PE3VIIBTATHEI OCBOEHU A
CHHXPOHI3NPOBAHHOII IIPOTPAMMEBI 3A KVPC 11 KJIACCA

OcBoeHne y1e0HOro Kypca «Aaredpa M Havala MaTeMaTHIeCKOTO aHali3a» Ha YPOBHE
cpenHero o0Iero o0pa3oBaHUsA J0KHO 00ecleunBaTh JOCTIDKEHHE CISAYIONINX IPeIMETHBIX
00pa30BaTeIbHBIX Pe3yIbTaTOB:

Bba3oBblil YPOBeHB
Uucna 1 BEIYUCTEHHU S
— OmnepupoBaTh NOHATHSIMH: HATypalbHOE, IIEJI0€ UHCIO; HCIOJIB30BaTh IPH3HAKU
JIETTMMOCTH TIeIIBIX THCel, Pa3I0KeHNe THClIa Ha POCThIe MHOKHUTETH JIJIST PeTIeHus 3a1ad.
—  OnepupoBaTh NOHATHEM: CTEIIEHb C PalllOHAIGHBIM MTOKa3aTEeIIEM.
—  OmnepupoBarb NOHATHAMH: JJoTapu(pM dHcia, JeCATHUHBIE H HAaTYpaJbHbIE JOTapu(MBI.
YpaBHEHIA U HEPaBEHCTBA
— [IpuMeHATE CBONCTBA CTENEHH JUIS IIpeoOpa3oBaHHS BBIPAKEHHIT, OINEPHPOBATbH
MOHATUSIMU: TTOKA3aTENBHOE YPaBHEHNE H HEPABEHCTBO; PENIATh OCHOBHBIE THIIBI IOKA3aTENBHBIX
YpaBHEHHUI H HEPABEHCTB.
— BbmonHATh peoOpa3oBaHUA BBIPAKEHMUII, COMEPKAIINX JIOTapH(MBI; OIMEPHPOBATH
MOHATHAMH: JIOrapu(MHYECKOe YpPaBHEHHEe H HEPAaBEHCTBO; pEIIaTh OCHOBHBIC THIIBI
Jorapu(MIIECKHX YPaBHESHMII U HEPABESHCTB.
— Haxoints penreHns MpocTeNNIINX TPUTOHOMETPHIECKHX HEPAREHCTR.
— OnepupoBarh MOHATHSAMHI: CHCTEMA JIMHENHBIX YPaBHEHUH U e€ pellleHne; UCIIOIb30BaTh
CHCTEMY JIMHEHHBIX YPaBHEHHI JIJIS pellleHns DAk THUECKUX 3aj[ay.
— Haxonuts peneHus MpocTeHNTINX CHCTEM H COBOKYITHOCTEN pallHoHATBHBIX YPaBHEHHIT 1
HEpPaBEHCTB.
— MojemupoBaTh peadbHbIE CHTYyallHH Ha $S3bIKe aareOpbl, COCTABIATh BBIpaKeHUS,
YpaBHEHHU S, HEPABEHCTBA U CHCTEMBI 110 YCIOBHIO 33]1a4H, HCCIIE0BATh OCTPOSHHBIE MOJIEIH C
HCIIOJIb30BaHIEM aIlapaTa aaredpsl.
@OYHKIUH U TpadUKH
— OnepupoBarb MOHATHUSAMHU: MepHOAMIEcKas (QYHKIHA, MPOMEKYTKH MOHOTOHHOCTH



(YHKIIH, TOUKH SKCTpeMyMa (YHKIIMH, HaHOOJIbIlIee M HauUMeHbIIee 3HaueHHS (YHKIHH Ha
MPOMEKYTKe; UCTIONIB30BATh UX I HCCIeIoBaHHA (PYHKITHH, 3a[JaHHOI TpayHKOM.
— OnepHpoBark  MOHATHAMH: TpadHKH  IIOKA3aTelbHOH,  Jorapu@MHYecKOH U
TPHTOHOMETPHIECKHX (DYHKITHIT; H300pakaTh HX Ha KOOPAUHATHON INIOCKOCTH H HCIIOIL30BATh
JII PEIICHUS YpaBHEHHI H HepaBeHCTB.
— HM3o00pakaTh Ha KOOPAHHATHOH INIOCKOCTH TIpaduKH IHHEHHBIX YpaBHEHHI H
HCIOJIb30BaTh HX JJIA PeIleHI CHCTeMEl THHEHHbIX YpaBHEHMIL.
— Hcnomnp3oBath IpadHuKH QYHKIHE U HCCIEJOBAHHA IMIPOIECCOB H 3aBHCHMOCTCH H3
JPYTHX Y9eOHBIX JHCIHILIHH.
Hagata MaTeMaTHIeCKOr 0 aHalH3a
— OnepupoBarb IOHATHAMH: HEIpepbIBHAA  (DYHKIUA; IMPOHU3BOAHAA  (DYHKIIHI;
HCIOJIh30BaTh T€OMETPHICCKHI M (PH3NIECKHI CMBICI IIPOH3BOIHOM IS peIeHUS 3aad.
— Haxoauts mpou3BOHBIE 3JeMEHTapHBIX (DYHKITHIH, BBIYUCIATH MTPOH3BOTHBIE CYMMEI,
MIPOH3BEIEHHS, JaCTHOTO () YHKITHII.
— Hcnonp30BaTh TPOU3BOJHYIO JUIA HCCIAEOBAHUS (YHKIIMH Ha MOHOTOHHOCTh W
HKCTPEMYMEI, IPHMEHSTH Pe3y/IbTaThl HCCIIEI0OBAHNS K TTOCTPOSHHIO TPa(HKOB.
— Hcronp30BaTh NPOH3BOJIHYIO JUII HAXOXKJICHHS HAWIYYIIErO PEIICHUS B IIPUKIAIHBIX, B
TOM UIICJIE COI[HAIPHO-3KOHOMIYECKHX, 3aadax.
— OnepupoBarb HMOHATHSMH: IepBooOpa3Has M HHTErpal; MOHUMATh TeOMeTpHYecKHil H
(bu3MIecKHil CMBICT HHTET paja.
— Haxoauts nepBooOpa3Hbie 3IeMeHTapHBIX (DYHKITHIL, BEIYHCIATh HHTETpal 10 (opMyIie
Hrrotoua—JleiiOnma.
— PemmaTh OpHKIagHEIE 3aa9d, B TOM YHCIE COITHATBHO-PKOHOMHIECKOTO H (PH3HTIECKOTo
XapakTepa, cpeicTBaMH MaTeMaTHIeCKOro aHallk3a.
Vrayo/aeHHbI YPOBEeHD
Yuca 1 BRIYHCIEHUS
— CBOOOOHO OIEepHpPOBaTh IIOHATHAMH: HAaTypalbHOE H I[eJ0e YHCIO, MHOJKECTBA
HaTypaJbHbIX H LIEIBIX YHCEIl; HCIIOJIB30BaTh MIPU3HAKH AeIUMOCTH IelbiX uncel, HOJl u HOK
HaTypaldbHBIX UHCel I pelleHus 3a1a1, IIpHIMEHITh alrOpHTM EBKIHIA.
— CB00OHO OIEPHPOBATE IIOHATHEM OCTATKA II0 MOAYIIO; 3alIHCEIBATE HATYPAIBHEIE THCIA
B Pa3/IMYHEBIX MO3HIIHOHHBIX CHCTEMAaX CUHCICHHA.
— CB0OOHO OmepHPOBATh MOHATHIMH: KOMIUIEKCHOE YHCIO H MHOJKECTBO KOMIIIEKCHBIX
YHCEN; IPeCTaBIATh KOMIUIEKCHEIE YHcIa B anreOpamdeckoil H TPHIOHOMeTpHIecKoi (opMe,
BEIIIOJIHATE apH(pMeTHIeCKHe Oepallii ¢ HUMH H H300paKaTh Ha KOOPAHHATHOI IUTOCKOCTH.
VpaBHEeHHI U HepaBeHCTBa
— CBoOogHO  omepHpoBaTek  IMOHATHAMH:  HppalHOHAIbHBIC, IIOKa3aTCIBHBIC U
JIorapaMHUYISCKHE HepaBeHCTBA, HAXOAHTh HX PEIICHHS ¢ IIOMOIINBI PaBHOCHJIBHBIX IICPEXOI0B.
— OcymecTBIATh 0TOOP KOpHEI IMIPH PellleHHH TPHIOHOMETPHIECKOTO YpaBHEHHUS.
— CBOOOJIHO OMEepUpOBaTh TOHSTHEM TPHUTOHOMETPHUECKOE HEPAaBEHCTBO, TPHUMEHSThH
HeoOXoTMMBIe POPMYITBI SIS pellieHHs] OCHOBHBIX THITOB TPUTOHOMETPHIECKHX HepPaBeHCTB.
— CB00OOIHO OTepHpOBaTh MOHATUSAMU: CHCTEMa H COBOKYIIHOCTh YPaBHEHHUIT H HEPaBEHCTB;
PaBHOCITBHBIE CHCTEMBI H CUCTEMEBI- CIIEJICTBHS ; HAXOJUTh PEIIeHII CHCTEMBI I COBOKYITHOCTEN
paroHANBHEIX, WPPaIHOHATRHBIX, IT0KA3aTeMBHBIX W JorapuMHYecKHX YypaBHEHHH W
HEPaBEHCTB.
— Pemate panmoHadbHBIC, HppallMoOHAIBHBIE, IOKa3aTelbHble, JIOrapupMIIecKue u
TPUT'OHOMETPHUIECKHE YPABHEHMS U HEPABEHCTBA, COJIEPIKANIUE MOJIYJIM H HAPaMETPhI.
— [IpuMeHATH TpaduUecKie METO B! JIIA pellleHIs YpaBHeHUII 1 HepaBeHCTB, a TaKKe 3a1ad
¢ mapaMeTpamu.
— MojemupoBaTh peadbHbIE CHTYyallHH Ha $S3bIKe aareOpbl, COCTABIATh BBIpaKeHUS,
YpaBHEHH S, HEPAaBEHCTBA U X CHCTEMBI [T0 YCIOBHIO 3a/1a9H, HCCIEI0BATh OCTPOECHHBIE MOJIETH
C HCIIOJIb30BaHUEM aIllapaTa ainreOphl, HHTEPIIPeTHPOBATh MOJTyIeHHBI pe3ybTar.



OyHKIIH 1 TpadUKH
— Ctpouth rpaduKki KOMIIO3UIIHH (YHKIIHI C TOMOIIBIO 3IeMEeHTapHOr0 HCCIIeI0BaHHs U
CBOICTB KOMIIO3HIIHH JBYX () YHKITHIA.
— Ctpoutrh TeoMeTpHYECKHE 0Opa3bl YpaBHEHHII M HEpPaBeHCTB Ha KOOPIHHATHOI
TLIOCKOCTH.
— CB00OIHO OTIEPHPOBATH MMOHATHAMU: TPa(QUKH TPHTOHOMETPUIECKIX (DYHKIIII.
— [TpuMeHATH QYHKIINH JUIT MOJIETTHPOBAHNS U HCCIIE/IOBAHHS PEATBHBIX TIPOTIECCOB.
Hagana MaTeMaTH4ecKOr 0 aHaIN3a
— Hcnonp30BaTh NPOH3BOAHYKO JUIA HCCIAEOBAaHHS (YHKIMH Ha MOHOTOHHOCTh W
9KCTPEMYMEI.
— Haxoauts Hanbolblnee U HaUMeHbIlee 3HaUeHNS (P YHKIIUN HellpephIBHOI Ha OTpe3Ke.
— Hcnomnp30BaTh MPOU3BOJAHYIO U1 HAXOXKJACHHUS HAWITYYIIEro PEIIeHUs B MPHUKIATHBIX, B
TOM YHCIIE COIHAIBbHO-?PKOHOMUYECKUX, 3a/ladax, JUIS OMpeNelIeHUS CKOPOCTH H YCKOPEHHS
mporiecca, 3aJJaHHOTo (pOPMYIIOi W TpauKoM.
CB0OOOJIHO oOIepHpoBaTh TMOHATHAMHU: IIepBoOoOpa3Has, OMpeleNEéHHBI HHTeTpal; HAXOAHTh
nepBooOpa3Hele AIeMeHTapHBIX (YHKIIMII M BBMHUCIATh HHTeTpal mo dopmyiae HproToHa —
JleiiOwHIIIA.
HaxomTh monau miockux GUryp u 00sEMBI Tell ¢ MOMOIIBIO HHTeTpaa.
HmMetrs mpexpcraBieHHe O MaTeMAaTHYeCKOM MOJCGIHPOBAHUH HA TIpHUMeEpPe COCTaBIEHHA
Ju¢depeHIHanbHEIX YpaBHEHHII.
Pemrate mpuKIagHBIE 3aqadM, B TOM UHCIC COIHATBHO-3KOHOMHYECKOTO H (PH3HIECKOTO
XapakTepa, cpelIcTBaMH MAaTeMaTHYECKOrO aHAaJIH3a.
COJIEPZKAHUME YUEBHOI'O KVPCA «AJII'EEPA 1 HAUAJIA
MATEMATHYECKOI'b AHAJIM3A» 11 KIIACC
ba30Bblil YPOBeHb
Yncaa U BIYHCIEHH.

HarypaneHble U 1enble ancia. [IpH3Haki JeIMMOCTH IeNIbIX JHCEIL.

CremneHb ¢ pallHOHAIBHBIM ITOKa3aTeneM. CBOHCTBA CTEIEHH.

Jlorapudm uncaa. J[ecITHIHBIE U HaTypaIbHbIe TOTapH(PMEI.

YpaBHeHNS H HEPABEHCTBA.

[IpeoOpa3oBaHue BbIpakeHHUIT, COIEP/KANTHX JOrapU(MBI.

[Ipeobpa3oBaHue BbIpa)keHHUIT, COIepiKalTX CTEIIeHH ¢ PallHOHATBHBIM TI0Ka3aTeIeM.

IIpuMeps! TPUTOHOMETPUYECKIX HEPABEHCTB.

[Toka3zaTenpHBIE YPABHEHHS H HEPABEHCTBA.

Jlorapudmudeckue ypaBHeHUS 1 HepaBeHCTBA.

CucTeMBl JTHHEIHBIX ypaBHeHHUII. PellleHNe MPUKIAJHBIX 33]1ad ¢ MMOMOIIBIO CHCTEMEI
JIUHEHBIX YpaBHEHUII.

CHcTeMBI U COBOKYIIHOCTH PallMOHAIbHBIX YPABHEHHI U HEPABEHCTB.

[IprmeneHue ypaBHEHHI, CHCTeM U HEPABEHCTB K PENICHHI0 MaTeMaTHIeCKHX 3ajad W
3a7ad U3 Pa3INTHBIX 001acTeill HayKH U pealbHOM KU3HH.
dyakunu 1 rpapukKn.

Oyukusa.  [lepuogmdeckune  ¢yHKmu. [IpoMeXyTKH  MOHOTOHHOCTH — (DYHKITHH.
MakcuMyMBl B MHHUMYMBI (GyHKIIM. Hanbombliee u HamMeEHbINEe 3HAUeHHe (YHKIIHH Ha
TIPOMEKYTKE.

TpuronoMeTpiaeckne GYHKIINH, HX CBONCTBA H TPa(HKL

[Toka3arenpHas 1 JIoTapupMHIIecKas YHKIIIN, HX CBOIICTBA H Tpad K.

Hcnonp3oBanue rpad)uKOB (QYHKIIHIT 11 pellleHHsS YpaBHEHHI H JIHHEIHBIX CHCTEM.

Hcnonp3zoBanne rpapukoB (hYHKIIMH /IS HMCCIEAOBAaHUSA IPOIECCOB H 3aBHCHMOCTEH,
KOTOpbIC BOHUKAIOT IIPH PEIICHUH 3a/1a4 U3 IPYTHX YIeOHBIX MPEeIMETOB H pealbHON KI3HHL.
Havajna MaTeMaTHYeCKOro aHAIH3A.

HenpepriBubie pyHkmu. MeToa HHTepBaIoOB I pellleHuS HepaBeHCTB.

IIpou3BoaHas pyHKIHH. ['eoMeTpIIecKH 0 (PH3HIECKHI CMEICI IIPOU3BO/IHOM.



[Ipon3BogHEIE 37MeMeHTapHBIX QyHKIM. OOopMyIbl HaXOKIEHHS IPONU3BOIHOI CYMMBI,
MPOU3BEIEHHUS U YaCTHOTO (PYHKITHIA.

[IpuMeHeHHe IPOH3BOAHOM K HCCIEI0BAHHIO (DYHKITHII HA MOHOTOHHOCTD H SKCTPEMYMBI.
HaxoxeHne HanOoIbIIET0 H HAHMEHBIIIET0 3HaUeHH () YHKIHH Ha OTpe3Ke.

IIpyMeHeHNe IIPOM3BOMHON JUIS HAXOXXIEHHS HAaWIYYIlero pelleHHs B ITPHKIAIHBIX
3aj1a4ax, JUIi OIpejeneHns CKOPOCTH IIpollecca, 3a1aHHOr 0 pOPMYJIO HIIN TPadUKOM.

[TepBooGpa3Has. Tabnuiia nepBooOOpa3HBIX.

Huterpan, ero reoMeTpudueckuil u (u3MYecKuil cMbICI. BpIdmclIeHHe HHTerpaia Io
¢dhopmyne HetoToHa—JIeiiGHMIIA.

¥Yray6aeHHBbIil yPOBeHb

Yncaa 1 BIMHCICHHS.

Harypaneuble u mensie wucia. [IppMeHeHHe NPHU3HAKOB JIETUMOCTH IENBIX HHCEI,
HanOoIpIIMIl 00l nemurtens (gamee — HOJI) u HanmeHbIee odmee kpatHoe (manee -HOK),
OCTAaTKOB IO MOJTYJII0, alNTOPUTMa EBKIIN 1A s peleHns 3a71a49 B IIETbIX THCIaX.

KommiekcHble wncma. AnreOpamdeckas M  TPUTOHOMETpHYECKas (OPMBI  3aIlHCH
KOMIUIEKCHOTO 9HCIA. ApHMETHISCKHE OTEpallil ¢ KOMIUIEKCHBIMH dHcIaMu. 300pakeHne
KOMIUIEKCHBIX 9HCENI Ha KOOpIUHATHOM miockocTd. Gopmyna Myaspa. Kopau n-oii crenenu us3
KOMIUIEKCHOTO dHcaa. IIpiMeHeHHe KOMILIEKCHBIX WYHCEI I PenleHHs QU3HYeCKHX N
TeOMETPHYICCKHX 3a/1ad.

YpaBHeHHS 1 HEPABEHCTBA.

CucrteMa 1 COBOKYITHOCTh YPaBHCHHUI H HEPABEHCTB. PABHOCHIIBHBIC CHCTEMBI H CHCTCMBI-
ciencTBus. PaBHOCHIBHBIE HEPABEHCTBA.

Otbop KoOpHell TPHUTOHOMETPHYECKUX YpaBHEHHI C IMOMOIIBI0O TPHTOHOMETPHIECKOM
OKPYKHOCTH. Penenne TpUTOHOMETPHYECKHX HEPaBEHCTB.

OCHOBHBIE METOIbI PellIeHNd MOKa3aTeIbHBIX U JIOTapH(DPMHYECKIX HepaBeHCTB.

OCHOBHBIE METO/JIBI PENICHHS HPPAITHOHATHHBIX HEPABEHCTB.

OcHOBHBIE  METOJIbI  PENIEHUsS CHCTEM ©  COBOKYIIHOCTEH  pallHOHAJbHBIX,
HppanuoHaIbHBIX, II0Ka3aTeIbHbIX H JIOTapH(PMHUIeCKIX YpaBHEHHIL.

VpaBHEHN, HEpABEHCTBA H CUCTEMBI C ITapaMeTpaMH.

[IpuMeHeHUe ypaBHEHHI, CHCTeM W HEPABEHCTB K PENIeHHI0 MaTeMaTHUECKHX 3ajad U
3aJlad M3 pPAa3IUYHBIX oOnacTelf HAyKH M pealbHOIl KU3HM, HHTEpPIpeTalHd IOTyIeHHBIX
Pe3yIbTaToB.

DYHKIUH U TPpadUKH.

I'paduk kommosumuu ¢yHkImil. ['eomeTpudeckne oOpa3bl ypaBHeHUI  HepaBeHCTB Ha
KOOPJMHATHOI IUIOCKOCTH.

TpuronomeTpndeckue (GYHKIINH, IX CBOIICTBA H TPadUKL

I'padudeckne MeToabl pelleHHs ypaBHEHHII U HepaBeHCTB. [ padudeckue MeTOJIBI
peueHus 3a1a4 ¢ HapaMeTpaMH.

Hcnons3oBanme TpapuKoB (DYHKITHHA JIIS MCCIIE0OBAaHUS TIPOTIECCOB M 3aBHCHMOCTE,
KOTOpbIe BO3HUKAIOT TIPH PeIeHNH 3a/1ad U3 JPYTHX YIeOHBIX MPeIMETOB M pPeaTbHON KIT3HIL

Havana MaTeMaTH4eCcKOT0 aHAJIA3A.

[TpuMeHeHNe TPON3BOTHOI K UCCIIETOBAHITO (DYHKITHIT HA MOHOTOHHOCTD M SKCTPEMYMBI.
HaxoxneHne HanOOIbIIET0 U HANMEHBIIIETO 3HAUYCHUI HEIIPEPbIBHON (YHKIINH Ha OTPe3Ke.

IIprMeHeHHEe MPOU3BOMHON UIS HAXOKICHUS HAWIYYIIETO0 PEIIEHUS B MPHKIAHBIX
3ajJa9ax, UI1 OIpeAeleHNI CKOPOCTH W YCKOPEHHS IIpoIrecca, 3aJaHHOTO (GOpMYIOH HIIH
rpapuKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOICTBO IepB0ooOpa3HBIX. [lepBooOpa3HbIe 3IeMEHTapHBIX
¢ yuxmmii. IlpaBuia HaX oK ICHHA TepBO0Opa3HBIX.

HaTerpain. ['eoMeTpHuecKHil CMBICI HHTETpalia. BeIdHCIIeHHE OIIpeelIEHHOTO HHTerpaia
o Gopmynne Herorona—Jleiiomuma.

[IprMeHeHne WHTerpana a4 HaXOKJIeHHS IUIOMAAell ILIOCKHX ¢uryp u o0néMoB



reoMeTPHUeCKHX Tell.
[Tpumeps! penteruii nuddepeHINaIbHBIX YpaBHeHNH. MaTeMaTHdecKoe MOAeTHpOBaHIIe
peanpHBIX IPOIecCOB ¢ OMOIIbI0 M hepeHITHaNbHIX YpaBHEHHIL.



TEMATHYECKOE IUNTAHITPOBAHUWE VUEEHOI'O KYPCA

11 KJIACC

ba3oBblii ypoBenb (102 yacos)

VYrayonennsblii ypoBeHb (136 1acoB)

HazBaHune pasnuena (TeMbl)
(dHcI0 9acoB)

OCHOBHO€ cojiepiKaHHe pasjea (TeMbl)

HasBanmue pasjena (TeMbl) (IHCIIO
JacoB)

OCHOBHOE COJIEp/KaHHe pasJiea (TeMBbl)

CTelleHb ¢ pallHOHAIbLHBIM
MoKa3aTelIeM.
Iloxa3aTelIbHAsA (PYHKIHA.
IlokaszaTelbHBIE YPABHEHHA
H HepaBeHcTBa (124)

CTeneHb ¢ palIOHAIBHBIM IT0Ka3aTeleM.
CeoilicTBa CTeIleHII

IIpeoGpa3zoBaHile BEIpaKeHHII, cofepKammx
pamoHanbHEIe cTeneHH. IToka3aTenbHEE
ypaBHeHIIT H HepaBeHCTBa.

ITokazaTensHAs QYHKINS, €& CBOIICTBA I

rpaduk

JIorapumuueckas
pyHKIH.
JIorapugmMmudeckue
YPaBHCHHA H HepaBeHCTBA
(12 4.)

Jlorapudm yncna. JlecATHIHBIE T
HaTypalbHble J0TapH(pMEI.
IIpeobpa3zoBaHue BRIpaKeHHII, COIepAKaIIUX
JOTapU(DMEI.

Jlorapupmmueckie ypaBHeHIS U
HEpaBEeHCTRA.

Jlorapudmiueckas QpyHKILA, e€ cBolicTBa I

rpaduk

HppannoHaibHbIE,
TmoKa3aTelIbHbIe H
morapudMmecKHe HepaBeHCTBa
(24 4.

OCHOBHBLIE MeTOIbI pellleHHT
TI0Ka3aTeNbHBIX U IorapH(MITIecKIX
HEepaBeHCTR.

OCHOBHBIEC METO/IbI pellleHHA
HUppaIloHAILHEIX HepaBeHCTR.
T'padirgeckne METOIBI PETTIEHST
HppaIoHAIBHBIX, II0Ka3aTelbHBIX I
JIorapHpMHIeCKIX YpaBHeHHII H
HepaBeHCTB

TpuroHoMeTpHUYeCcKHe
(GyHKIUH H HX rpadHKH.
TpHroHOMeTpHYeCKHE
HepaBeHCTBAa (94.)

TpuroHOMeTpHYECKHE ()YHKITHI, X
CBOIICTBA U TpadUKIL
IIpHUMepEl TPHI OHOMETPHYECKIX HEPABEHCTR

T'papUKH TPHTOHOMETPHYECKHX
(Gyakumii. TpuronomerpuyecKue
HepaBeHcTBa (16 1.)

TpuroHoMeTprueckie pyHKINHI, IX
cBoiicTBa 1 TpadUKH.

OT00p KOpHel TPHTOHOMETPHIECKHX
ypaBHeHHUII ¢ IIOMOIILI0
TPHTOHOMETPHYIECKOil OKPYKHOCTIL
PenieHne TpUTOHOMETPHYECKHX HepaBEHCTB

KomiiekcHble yncaa (10 4.)

KowmmnekcHele ncna. Anredpandeckas 0
TpHTOHOMeTpHUecKasd (POPMBI 3allHCH
KOMIITIEKCHOT'O 4HCIIa.

ApudmeTiecKiie oleparti ¢
KOMIITIeKCHBIMH YHCIIaMH.

I1306paxeHne KOMIUIEKCHBIX YHCe]l Ha
KoopAHNHATHOI mnockocTi. @opMyna
Myaspa. KopHH n-oii cTelleHH H3
KOMIITIEKCHOT'O YICIIA.

TIpuMeHeHHe KOMIUIEKCHBIX YHCcen JUIs




pemieHnsa QU3MIeCKHX H I'eoMeTPHYUeCKIIX
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Ipon3BogHan. IlpuMeHeHHe
TMPOH3BOIHOI (24 4.)

HenpeprBHbIe QYHKIINI. MeT0O HHTEPBAIIOB
JUd pellleHUs HepaBeHCTB.

IIpomseomHas gyHkumu. I'eomeTpraeckiii u
(H3MYeCKHi CMBICT IIPOH3BO/THOIL.
IIponzBoAHEIe 3IIeMeHTaPHEIX (QYHKIIHIL.
TIpom3BoHAS CYMMBI, TIPOI3BE IEHIIA,
yacTHoro GyHKIIL. [IprMeHeHne
TIPOH3BOTHOII K HCCIe0BaHII0 (PYHKIIHIL HA
MOHOTOHHOCTE I SKCTpeMyMbl. Hax oxkieHne
HANOOTBIIET0 I HAUMEHBITIETO 3HAUESHIIS
GyHKIHH Ha oTpeske. [IpuMeHeH e
TIPOI3BOHOI 71 HaX0XKJIeHNIs HAILTyuIlero
pelleHNs B IPHKIATHEIX 3a0adax, 718
oIpefieNe I CKOPOCTH Ipollecca, 3a1aHHOT O
(hopMyIIoil I TpadhHKOM

HccaegoBanne pyHKIHIL C
MOMOLILI0 IPOH3BOAHOM (24 4.)

IIpuMeHeHHe IPON3BOIHOM K
HCCTIeJOBAaHII0 (DYHKINII Ha MOHOTOHHOCTh
1 3KcTpeMyMBl. HaxojkneHne HanOoIbIIero
H HaHMeHBIIIeT0 3HaUCHHA

HelIpepEIBHOI (DYHKINI Ha OTpe3Ke.
TIprMeHeHHe TIPOH3BOTHOT JITIs
HaXOKIeHHA HAITYUIIero pemeH s B
TIPHUKIaJHBIX 3a/ja4ax, [Ul1 ONpe/elne i
CKOPOCTH I YCKOpeHHs IIpollecca,
3aaHHOr0 (JopMy o NN rpaduKoM
Kommosurmua ¢yHkmii. I'eoMeTpiieckie
00pa3s! YypaBHeHHUII H HepaBReHCTB Ha
KOOP/IITHATHOIT IITOCKOCTH.

MHTerpaJ H ero MpUMeHeHH S
©w)

IleprooOpazras. Tabnuma nepBooOpa3HEIX.
HHTerpan, reoMeTpuueckuii n pu3ndeckuit
CMBICII HHTeTpana. BelqicieHIe HHTerpana
o popMmyne HeloTona—JIefioHuma

dlepBooOpa3Had H HHTerpaJ (12

)

IleproOOpazHasi, OCHOBHOE CBOIICTBO
neproobpazHbix. [TeprooOpasHbie
aNeMeHTapHbIX (yHKIMIL [IpaBima
HaXO0JKIeHHs I1epBo00pasHbIX.

Haterpan. I'eoMeTpHYecKHIT CMBICTT
HHTeTpana. BericieHne onpenenéHHOT0
HHTerpana no hopmyie HetoTrona —
JleliOHHIIA.

IIpuMeHeHHe IHTerpaia ULl HaX oK /1eHHs
oTomntaell Iockux Guryp H 066EMOB
TeOMeTPIYeCKIX Tell.

IIpimepE! pemeHuil 1HGQepeHIATBEHBIX
ypaBHeHHII. MaTeMaTidecKoe
MO/IeIIPOBaHIe pealbHbIX MIPOLECCOB C
TIIOMOIIEE UG (epeHITHAIBHBIX YpaBHeHHIT

CHcTeMbI YpaBHeHHMIT (12 4.)

CHCTeMs! TIHeHEIX YpaBHeHMUI.

Pemenne NpHKIaIHBIX 33124

C MOMOIIBEO CHCTEMBI THHEIHBIX YpaBHEHHIL.
CHCTeMB! H COBOKYITHOCTH IeNBIX,
PaIOHANBHEIX, HPPalHOHATFHEIX,
TIOKa3aTeIbHBIX, TOTaPHOMIIECKHX
ypaBHEHIII H HepaBeHCTB.

CH(TeMBI PALIHOHAILHEIX,
HpPpalHOHATBHBIX
MoKa3aTeJbHbIX H
vIorapu(pMuYecKHX ypaBHe HHi (12

)

CucreMa H COBOKYIIHOCTE YPaRHEHMHIL.
PaBHOCHIBHBIE CHCTEMBI H CHCTEMBI-
CIeICTBHA.

OCHOBHBIE MeTO/IbI pellleHNd CHCTeM 1
COBOKYIIHOCTe{1 pallliOHATTBHEIX,
HppaIloHAIBHBIX, II0Ka3aTellbHBIX I
JorapupMHUIeCKHX YpaBHeHHII.




Hcnonn3oBanne rpaduKoB QyHKIHI AT
pellleHUs ypaBHeHIIT I CIICTEM.

IIpuMeHeHIle ypaBHEHHUIT, CHCTeM I
HepaBeHCTB K pelIeHHI0 MaTeMaTHIecKHX
3a]1a4 I 33724 3 pa3IHMIHEIX o0nacTeil HAyKI
U peaNbHOI KH3HU

IIpuMeHeHHe YpaBHEHHIT, CHCTEM 1
HEPABEHCTR K PeNIeHHI0 MATEMAaTHUeCKIX
3a71ay I 3a/1a4 H3 Pas3lIiHbIX oblacTeil
HAYKH H pealbHOIT KU3HI, HHTePIPeTaInl
TIOTYUEHHBIX Pe3YIILTATOBR

HaTypaibHbIe H He/IbIe
qucaa (6 4.)

HaTypaJIBHBIe H OEJIBIE YHCIIa B 3a/1a- Yax I3
peaI[E.HOﬁ FKI3HH.
HpIIBHaKII JACIIHMOCTII IIETIBIX YIICeIl

HaTypaJImee H IeJIbI¢ YHCIA
(10 w.)

HatypanbHble U Lenble yncia. [IpuMeHeHne
IIPH3HAKOB JIeJIMOCTH IenblX yncern, HOI
1 HOK, ocTaTKOB II0 MOAY/I0, AT OPHTMA
ERKnnia juid pemeHns 3a/1ad B IeNbIX
qHcIax

Bagauyn ¢ napaMeTpaMHu (16 4.)

ParnroHansHEle, HPpaIloHATLHEIE,
TI0Ka3aTelbHEIe, JOTapUPMHUeCKHe H
TPHTOHOMETPHYECKIE VPaBHEHIIA,
HEpaBEHCTBA H CHCTEMBI C TapaMeTpaMIL
ITocTpoeHMe U HCCTIeIOBAHIIE
MaTeMaTIIecKIX Mo/ienell pearbHbIX
CHTYAaIIHII C TIOMOIIBI0 YpaBHEHHIT, CHCTEM
ypaBHEeHHII H HEPaBEHCTB C ITapaMeTpaMu

IoBTOpEHHE, 0000ICHNE,
cHcTeMaTH3alLusA 3HaHHi (18
1.)

OCHOBHEIe IIOHATHSA Kypca anredps! I Hadal
MaTeMaTHUYeCKOro aHalu3a, 00o0Imenye n
CHCTeMaTH3aliA 3HaHHI

IoeTOpeHHe, 00001NEHHE,
cHCTeMAaTH3alus 3HaHuil (124.)

OCHOBHEIe IOHATUA U MeTOIBI Kypca,
0000MIeHNe H CHCTeMATH3ALIA 3HAHUIT




IIOYPOUHOE TEMATHYECKOE INTAHMPOBAHNE KYPCA AJITEBPA 11 HAUAJTIA MATEMATHYECKOI'O AHAJI3A

11 KJIACC
ba3sosblii yposeHb (102 gaca) Yray0aeHHbIH YpoBeHb (136 YacoB)
KomnmgectBo 9acoB TeMma ypoka Tema ypoka ‘ KomgectBo 9acoB
Tema: Uncaa u erauciaeHns (15/20 4.)
1 Hegeast
1 HarypansHbie u nenpie gncna. [Ipu3Haku JeMUMOCTH
TETTBIX THCET
[IpuMeHeHne IPH3HAKOB JISJIMMOCTH [EIbIX YHUCEL, 1

IHOK, HOJ/I, ocTaTKOB MO MOIY/IO, alTOPHUTMa
[EBK/IM[a JUTS perieHns 3aa4 B I[eJIbIX YHCIax

2 CTerneHp ¢ pailOHAIBHBIM IToKazareneM. CBolicTBa
CTETICHH.
2 HeTeas
1 CTemeHp ¢ palMoHAIBHBIM IMoKa3ateneM. CBoHCTBa
CTEIICHH.
[KommnekcHple ancia. AnreOpandeckas i 1
TPHr OHOMETPHYIECKas (OPMBI 3aIUCH KOMIUIEKCHOTO
ucna.
2 [IpeoOpa3oBaHNe BBIPaKEHHII, COISPKAIINX
aIMOHANIbHBIE CTETIEHN
3 Henenst
1 JTorapugm ducia.
IApugpMeTHIeCKHe OepaIiHi ¢ KOMILICKCHBIMH 1
[MHCITaMH.
2 JecaTHdIHBIC U HaTypaJIbHbIC JT0Tapu(MBbI
4 HemeIs
3 [IpeoOpa3oBaHme BEIPaKeHHI, COEPKALITIX
TorapuQMe!
I300paxeH1e KOMILUIEKCHBIX I CeT Ha 1

[KoopauHaTHOI mockocTi. @opmyna Myaspa.




S Hemeas

IIpeoGpa3oBanme BEIpaKEHHIl, COIEP/KAINTNX CTETIEHN C
aIMOHAIFHBIM TIOKa3aTeleM.

KOpHH N-0i cTeNeHNn U3 KOMIUIEKCHOTO JHCIIa.
HpHMBHeHIIe KOMITJIEKCHBIX YHCE JJIA PEUNICHHUA
(i)HBH‘:IeCKHX U TEOMETPUIECKHUX 3aJ1a'.

Tema: YpaBHeHNd H HepaBeHcTBa (24/32)

6 Hege1d

Cucrema U COBOKYIIHOCTh YPABHEHU I U HEPABEHCTB

IPAaBHOCHIIbHEIE CHCTEMEI H  CHCTEMEI-CIIEJICTBHSL.
IPaBHOCHIIbHEIS HEPABEHCTBA

7 Heeas

[IprMeps! TPHTOHOMETPHYIECKUX HEPaBEHCTB

OT60p KOpHell TPUTOHOMETPUUECKHX YpaBHEHHII C
IOMOIIBED  TPUTOHOMETPHUYECKON  OKpPYKHOCTH.
[PerreHne TPHTOHOMETPHYECKIX HEPABEHCTB

8 Hemenst

[[oKa3aTenbHEIE YpaBHCHHA H HCPaBCHCTBA.

(OCHOBHBIC METOIBI PCIIICHUS TTOKA3aTEIbHBIX H
IorapH(GMHUICCKHX HEpaBCHCTB

9 Hege1s

JTorapudMuuecKie ypaBHEHIS 1 HEPaBEeHCTBA

OCHOBHBEIE METO/IBI PeHICHHA HppaliOoHaIbHBIX
IHEPABEHCTB.

10 Hemeas

CHcTeMBI THHEHMHBIX YPaBHEHHII.

PellieHne MPUKIAIHBIX 334 C IIOMOIIBIO CHCTEMBI
TMHEITHBIX YpaBHEHUI.




(OCHOBHBIC MCTOJIbI PEIICHHS CHCTEM H
COBOKYITHOCTEH pallHOHaTbHEIX, HPPallHOHATbHBIX,
ITOKa3aTeIbHBIX H JIOrTapH(pMHIECKIX YpaBHEHHUIT

11 Hemens

eaJIbHOM KIU3HHU

HpI/IfMEHeHI/Ie ypaBHeHHfI K pEIIEHHI0 MaTEMaTHYCCKHX
3a/Ta1 H 3a1ad H3 PpasiIHIHbIX obmacrei HayKHn H

(OCHOBHBIE METO/IbI PETIIEHHUS CUCTEM H
COBOKYITHOCTEH paliioHAThHBIX, HPPAIOHATBHBIX,
ITOKa3aTeIbHBIX U JIOTapH(MHIESCKIX YPaBHEHHUIT

12 Hemens

[[priMeHeHHe  CHCTEM  YpaBHEHHIl K

HAayKU U peaJbHOIl KU3HI

PELICHHUIO
MATCMATHYCCKHX 3aJ1a9 1 3aJ1a9 U3 pa3sJIMIHBIX oOacreii

YPaBHEHHH, HEPABCHCTBA H CHCTEMEI C ITapaMeETpaMI

13 Hepens

3ajad MU 3a]a4 W3 pa3lUYHBIX o0JacTeil HAyKH U
peaTbHOM KU3HU

HpPIMEHeHHe HEPAaBCHCTB K PCHICHHI) MATCMAaTHYCCKHX]

[IpuMmeHeHne ypaBHEeHNUI, CUCTEM U HEPABEHCTB K
[PELIEHHI0 MaTeMaTHYECKUX 33134 U 3a1a4 U3
[pa3ITIHEIX 00JIacTell HayKH U PeaTbHOI KHU3HH,
MHTEPIIPETAINS MTONYIEHHBIX Pe3yIIhTaTOB.

Tema: ®ynxnuu u rpaduku (18/24)

14 Hemeas

Oyukug. [Tepuonmaeckue Gyakim. [IpoMexyTkn
MOHOTOHHOCTH () YHKITHIL.

[paduk KoMImo3umuu GyHKIMIL I eoMeTpHdIecKme
00pa3sl ypaBHCHHIT H HEPABCHCTB Ha KOOPAMHATHOM
MJIOCKOCTH

15 Henens

MakcuMymbl 1 MUHHUMYMBI (yHKOUH. Haunbomeinee u




HAaNMCHBINCC S HAICHHC Q)YHKII[/II/I Ha ITPOMEIKYTKE.

Tpurouometprieckne QYHKITHN, HX CBOICTBA U
rpaduxm.

16 Hemens

Tpuronometprueckue GpyHKITIH, HX CBOIICTBA U
rpaguKu.

["pacduteckie MeTOABI pellleHNs YpaBHEHHIT 1
HepaBEeHCTB

17 Hemens

[TokaszarenbHas u TorapupMIIecKas ¢yHKIIIH, IX
CBOJICTBA H IpahiKH.

[ padraecKie METO b PEIIEHIL 3a1ad ¢
[TapaMeTpaMi

18 Henens

Hcnonp3oBaHme rpadUKOB (QYHKIIUIT 1S peleHus
aBHEHHII U JIHHENHBIX CHCTEM.

["pacdutdeckiie MeTOBI pellleHNd 3a]1ad ¢
[apaMeTpamu

19 Hemens

[1crionp3oBanue TpadHKOB (QYHKITHIT IS HCCISI0BaHHS
[IPOIIECCOB U 3aBHCHMOCTEH, KOTOPBIC BO3HHUKAIOT IPH
pelieHHn 3ajad Hu3 JpYyrHX Y4eOHBIX IIPeIMeTOB
peabHOI KU3HU

Illcrmonp3oBanne rpadUKOB (PYHKITHI TS
CCIICIOBaHUS IIPOIICCCOB U 3aBHCUMOCTCH, KOTOPBIC
BOSHUKAIOT IIPH PEIICHUN 3a]1a9 U3 APYTHX YICOHBIX
MPeIMETOB U peabHOMH JKH3HH.

Tema: Hagana MmaTemaTH4ecKkoro anaausa (30/40)

20 Hemens

HermnpepbiBHbIe QyHKIHH. MeTo.1 HHTepBaIOB I
ellleHUs] HepaBeHCTB.




21 Hemens

[TpomsBoxHas ynkmum. ['eoMeTprrdecKuit n
(b3 eCKHiT CMBICI TIPOH3BOTHO.

[ eoMeTpUIecKHil N (PHM3HIECKUIT CMBICIT
TMPOU3BOTHOM.

22 Hemes

[[pon3BOIHBIE DIIEMEHTAPHBIX (PYHKITHIT

[IpaBma muddepeHIIpOBaHNL

23 Hemens

@OopMYJIEI HaX0KASHHS [IPOU3BOJIHOH CYMMBI () YHKITHIL.

DopMyITa IPON3BOIHOI CIIOKHOM () YHKITHI

24 Hemens

DopMYIIBI HaX0KISHHS TTPON3BOIHOIN POU3BEIEHHA U
MaCTHOTO () YHKITHI.

[IprMeHCHNE TIPOM3BOIHO K IIOCTPOCHHIO TpadHKOB
) YHKITHH

25 Hemens

[[prMeHeHHe IPOH3BOIHON K HUCCIeI0BAaHII0 (QYHKIIHII
Ha MOHOTOHHOCTB U 3KCTPEMYMBI

[BeITyK10CTh Tpadnka ¢ yHKIIHH, TOYKHU [Tepernda

26 Hemes

HaxoxkIeHne HanOOoIbIIeT0 H HAMMEHBINET0 3HAYCHUS
(b YHKITHH Ha OTpe3Ke

HaxoIeHne HanOOIbIIET0 I HAHMEHBIIIETO
BHAYCHHIT HEMPEPHIBHON (QDYHKIIIHI HA OTPE3Ke

27 Hemens

ITepBooOpa3nas. Tabmmira mepBoodpa3HBIX

HpmieHeH}Ie HHTETpala I HaX O ICHH A IO ACkH

IIOCKHX (PUTYP H 00HLEMOB T€OMETPHYIE CKHX Tel




28 Hemend

[THTETpan, ero reoMeTPUIeCKHi H (PH3MTECKHIT CMBICIT.

JTetioHIIA

BeramcieHne wWHTerpara 1o ¢opmyne HberoToHa

[IprMepsl pemenmit JuddQepeHIaTbHBIX YpaBHe HHIL.
IMatemaTndeckoe MOJIETNPOBAHIE PeaTbHBIX
MPOIIECCOB C MOMOIIBIO Iud hepeHITHATbHBIX
[YpaBHEHHI

29 Hemens

[[prMeHeHHe  IPOM3BOAHON IS  HaXOXKICHHS]
HAIUTyqIIero pelleHus B IMPHKIAJHBIX 3a/ladax, I
OmpejielleHHd  CKOPOCTH  IIpoIlecca,  3aJaHHOTO|
bopMyT0ii Win TpadhuKoM

[IprMeHeHNe TIPOM3BOTHOI JUI HaX 0K IEHH
HAITYYIIETO PelleHns B MPUKIAIHBIX 331adax, JUIl
OIIpejieieHusl CKOPOCTH IpoIlecca, 3alaHHOI0

(bopMmyITOil W TpaduKoOM

Tema: IIoBTOpeHHe, 0000IIeHHE H

CHCTeMATH3alusl 3HAHM A (15/20)

30 Heme1s

[ [oBTOpeHIE IO TeMe «/[elicTBUTE THHBIE THUCTA»

HOBTOpeHI/Ie o TeMe «KoMIUIeKCHBIE YHCIIA»

31 pemenn

[TorTOpenue 1o TeMe «CTeneHHas QyHKIHI»

[IppanHoHaIbHBIE YPaBHEHHS H HEPaBEHCTBA

32 Henenn

[ToBTOpeHNe 1o TeMe «[loka3aTrerpbHas (YHKITHS»

IIoka3arelIbHEIC HepaBeHCTBa

33 penenn

[ToBTOpeHue 1o TeMe «Jlorapudmudeckas GYHKITHI»




UlorapudMudeckne ypaBHCHHS H HCpaBCHCTBA

34 Hemens

[ToBTOpeHNe 10 TeMe « T puroHoMeTprdecKas ¢ yHKIHS|

[T pUTOHOMETPHYICCKIIC YPaBHECHHUS H HEPABECHCTBA




CHHXPOHU3IPOBAHHA PABOYAA ITPOITPAMMA YVUYEBHOI'O KYPCA «I'EOMETPHA»
11 KJIACC
OEJIN U3YYEHIA YUEBHOI'O KYPCA

[leoMeTpus sBISETCS OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CpPeIHETo 00IIero o0pa3oBaHusl, Tak
Kak o0ecliednBacT BO3MOKHOCTh H3YYEHHS MHCIUIUINH €CTeCTBEHHO-HAy4JHON HANlPaBIEHHOCTH U
MpeMETOB TyMaHHTapHOTo Iukiaa. Jlormueckoe MeINUIeHHE, (QopMHpyeMOe IIpH H3YyIeHHH
00yJaronUMHCS MOHATHIHBIX OCHOB T€OMETPHH, IIPH JT0Ka3aTe/IbCTBE TeOpeM U IIOCTPOCHUH IETIOYKH
JIOTHYECKHX YTBEP/KICHHIH IIPH PElIeHHH IeOMETpPHYeCKHX 3a]1a4, YMEHHE BBIABUTAThb H OIIPOBEPraTh
THIIOTe3bl HEIOCPEACTBEHHO HCIIONIB3YIOTCS NIPH pelIeHHH 3ajJad ecTeCTBeHHO-HayJHOIO ILHKIA, B
JacTHOCTH (hH3HYECKHX 3a/1a4.

[ems ocBOeHHA IMporpaMMel ydeOHOro Kypca «l'eoMeTpHsi» Ha 0a30BOM ypoBHe OOydeHHSI —
00mmeodpa3oBarTe/IbHOE H O0IEKYIbTYpHOE pa3BUTHe 0Dydaromuxcs depe3 oOecledeHne BO3MOKHOCTH
MIPHOOPETEHHS U HCII0JIb30BAHIS CHCTeMaTHUSCKHX T'eOMeTPHIeCKUX 3HAHHUI H el CTBHIA, CIIeIIH(QUIHBIX
TeOMeTPHH, BO3MOKHOCTH YCIIEIIHOTO IPOJ0IKeHHs 00pa30BaHU [0 CIEIHAILHOCTSIM, He CBSI3aHHBIM
C IPUKIaJHBIM HCIIOJIb30BaHHEM reoMeTpuu. Iens ocBoeHNs IporpaMMbl yaeOHOr o Kypea «I eoMeTpus»
Ha YIIy0JIEHHOM YPOBHe — Pa3BHTHE HHIUBHIYAIbHBIX CIIOCOOHOCTEl 00yJaloNXcs MPH H3YIeHHH
TeoMeTpHH, KaK COCTaBJIOIIeH IpeaMeTHOH obmactH «MaTeMaTHka U HH(popMaTHKa» depes
obecrieueHHe BO3MOKHOCTH MPHOOPETeHNS H HCII0/Ib30BAaHUS OolIee ITyOOKHUX TeoMeTpHIeCKUX 3HAHHI
U JeficTBHil, chelu(UUHBIX TeOMETPUH, U HEOOXOJHMBIX JUIA VYCIENIHOTO Ipo¢ecCHOHATBHOIO
00pazoBaHUs, CBA3aHHOTO C HCIIOIB30BAHAEM MaTEMATUKH.

JlocTuzKeHHe LIeI OCBOSHHS IIPOTpaMMbl 00ecIedHBaeTCs PeleHHeM COOTBETCTBYIONINX 3a/1a4.
IIpunopuTeTHBIMH 3aJlauaMH OCBOEHHS Kypca «I'eoMmeTpum» Ha 6a3oBoM ypoBHe B 10—11 Kimaccax
SIBIISFOTCS .

— (opMupoBaHUe MpeACTaBIECHHS O TeOMETPHHU KaK YacTH MHpPOBOH KYJIbTYphl H OCO3HAHHE eé
B3aHMOCBS3H C OKPYKAOLIIM MUPOM,;

— (QopMupoBaHHE IpeACTaBISHHS O MHOTOTPAaHHHKAaX M TelaX BpallleHHd KaK O BaKHEHIIIMX
MaTeMaTHYeCKHX MOJIEIX, IO3BOJISIOIINX OIUCHIBATE H H3Y4YaTh pa3HbIe ABJICHUS OKPYKAOLIET0
MHpa;

— (opMupoBaHHE YMEHHSI pacloO3HaBaTh Ha dUepTekaxX, MOJEISIX H B pPealbHOM MHpe
MHOTOTPAaHHUKH H TeJla BpallleHHs;

— OBJIaJIcHHe MeTOAaMHU pellleHHs 3ajad Ha IOCTPOeHHs Ha H300paKkeHHSX NPOCTPaHCTBEHHBIX
¢buryp;

— QopMupoBaHHE YMEHHS ONEPHPOBATh OCHOBHBIMH IMOHATHAMH O MHOTOTDaHHHKaX H TelIax
BpallleHHs U HX OCHOBHBIMH CBOICTBaMU;

— OBJAaJeHHe aATOPUTMaMH PElIeHIsS OCHOBHBIX THIIOB 3a/1a4; ()OPMIIPOBaHNE YMEHHUS IPOBOANUTH
HECJIOKHBIE J0Ka3aTeIbHEIE PACCYKIEHHA B XO/I€ PEIICHHS CTEPEOMETPHIECKUX 3a/1ad U 3a1a4 C
[IPaKTHYECKHUM COAEPKAHUEM;

— pa3BUTHE HHTEIUIEKTYyalbHBIX H TBOPYECKHX CIIOCOOHOCTEHl O00ydJarommxcs, MO3HABAaTEIbHOI
AKTHBHOCTH, HCCJIEOBATENBCKIX YMEHNI, KpHTHYHOCTH MBIIIUIEHUS,

— ¢QopmupoBaHne  (QYHKIMOHAIPHOH TI'DAMOTHOCTH, pEJIE€BAHTHON TeOMETpPHIL  yYMEHHE
pacIo3HaBaTh MPOSBIECHUS T€OMETPHIECKIX MTOHSTHI, 00BEKTOB U 3aKOHOMEPHOCTEH B PeaTbHBIX
KU3HEHHBIX CHTYallUSX W TIpPH U3YYEHHH JPYTHX YIeOHBIX IPeIMEeTOB, IPOSBICHHS
3aBHCHMOCTeHl H 3aKOHOMEpHOCTell, (GopMyInpoBaTh MX Ha S3bIKE€ T€OMETPHH U CO3IaBaTh
reoMEeTpUYEeCKHe MOIENH, IPHUMEHATh OCBOEHHBII [EOMETPHYECKHIl ammapar IUId pelleHHs
[IPaKTHKO-OPHEHTHPOBAHHBIX 3a/1a4, HHTEPIPETHPOBATE U OLEHUBATH [IOJYIEHHBIE PE3yIbTaThL

IIpuopureTHpIMH 3aagaMi Kypca T€OMETPHH Ha YIJIYOJ€HHOM YPOBHe, PAacHIUPSIOIIUMH H

YCHIHBAOIIIMU Kypc 0a30BOr0 YPOBHS, SIBIISIOTCS:
— pachImpeHne TpeJCTaBIeHNsT O TEOMETPHH KaK dYacTH MHUPOBOH KYyTbTYpHl M (DOPMHPOBAHIIE

OCO3HAHNA B3aHMOCBA3H I€OMETPHH C OKPYKAIOIIHM MHPOM;

— (QopMupoBaHHE TpEJCTAaBIEHNI O TPOCTPAHCTBEHHBIX (UIypaX KaKk O BaKHEHIINX

MaTeMaTHIeCKIX MOJIENSX, TO3BOMSIONTUX OTIUCHIBATh H N3y4YaTh Pa3HbIE ABIEHUS OKPY/KAFOIIErO

MHpa; 3HaHHE MOHATHIIHOIO ammapara Io paszedy «CTrepeoMeIpHsS» IIKOIBHOIO Kypca



TeOMETPHH;

— ¢opMupoBaHHE YMEHUS BJIaJIeTh OCHOBHBIMHU IIOHSTHSMHU O IIPOCTPAaHCTBEHHBIX (UIypax M HX
OCHOBHBIMH CBOIICTBaMH; 3HaHHE TeopeM, (opMyI H yMeHHe HX IPUMEHSTh; YMEHUS JI0Ka3bIBaTh
TEOpeMbl U HaXOJINTh HECTaH/IaPTHHIE CIIOCOOBI PENTEeHNs 33134,

— (QopMupoBaHHe YMEHHS pacllo3HaBaTb HA UepTekaX, MOAeIIX U B peaJpHOM MHpe
MHOTOI'PaHHUKH H TeJla BpallleHHs ; KOHCTPYHPOBATh TeOMeTpHIeCcKIe MOJIeNH;

— (QopMupoBaHHe MOHNMAHHS BO3MOJKHOCTH aKCHOMAaTHYeCKOTO IMOCTPOCHHS MaTeMaTH9eCKHX
Teopuit; popMUpOBaHHE TOHUMAHUS POJIH aKCHOMAaTHKHU IIPH NIPOBEIeHUH pacCyKIeHMUil;

— (QopMupoBaHHe YMeHHS BIaJleTh METOJaMU J0Ka3aTeIbCTB U aITOPHTMOB PEIIeHUs; YMEHUS HX
[IPHMEHSTh, IPOBOJIUTH JOKa3zaTelbHble PACCYXKICHHI B XOJle pelleHHS CTepeoMeTpHUeCKHX
3a/1a4 U 331249 ¢ IPaKTHYEeCKUM cofiep:KaHueM; (QOpMIpOBaHUe NpeICTaBISHUS 0 HE0OXOHMOCTH
JIOKA3aTeIbCTB IIpH OOOCHOBAaHMH MaTeMaTH4eCKHX VYTBEpAKJEHHH H pPOIH aKCHOMAaTHKH B
[IPOBEJeHNH JAeAYKTUBHBIX PACCYyAKICHUII,

— pa3BHUTHE ¢ COBEpIICHCTBOBAHHE HHTE/UIEKTYAIbHBIX H TBOPUECKHX CIIOCOOHOCTEIt
oOydJaromuxcs, I103HABATENbHON AaKTHBHOCTH, HCCIIENOBAaTeIbCKUX YMEHHIl, KPHTHYHOCTH
MBIIUIEHHS, HHTepeca K H3yJEeHHI0 TeOMEeTPHH;

— ¢QopMupoBaHne (QYHKIHOHAIBHOII TIPaMOTHOCTH, pEJE€BAaHTHOH TI'eOMETpHH:  YMEHHS
PacIo3HaBaTh IPOSBICHUS T€OMETPHUUECKHIX IIOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEIH B peaTbHbBIX
AKHU3HEHHBIX CHTyallUSX H TIpH H3YYeHHH JpYIHX Y4eOHbIX MpeIMeTOB, IPOSBICHISI
3aBHCHMOCTeIl H 3aKOHOMEpPHOCTell, MOJEeNHpPOBAHUS pealbHbIX CHTYyallHil, HCCIEeJI0BaHH
NIOCTPOEHHBIX MOJIeJIell, HHTepIIpeTallHi II0JyIeHHbIX Pe3yJIbTaToB.

OcHOBHBIE coOJiep:KaTellbHble MUHUH Kypca «l'eoMmeTpun» B 10—11 kmaccax: «MHOTOTpaHHUKH»,
«IIpgaMble U IUTIOCKOCTH B IIPOCTPAHCTBE», «1ella BpaleHua», « BeKTOph!l H KOOPAUHATEI B IIPOCTPAHCTBE
«/IBHKeHHd B IPOCTpaHCTBe» (Ha YIIyOleHHOM ypoBHe). DopMHpOBAaHHE JIOTHUECKHX YMEHHI
pactipe/ensercsl He TOJIbKO 110 coJiep KaTeIbHBIM JIMHUSAM, HO U II0 ToJaM 00ydeHHS Ha YPOBHE CpeIHero
obmrero 00pa3oBaHuSL.

MECTO YUEEHOI'O KYPCA B YUEEHOM IIJTAHE

B y4eOHOM ILIaHE Ha H3y4YeHHE IeoMeTpUU Ha 6230B0OM YPOBHe OTBOAUTCS 2 y4eOHBIX 4aca B HeJeIIH0
B 11 xiacce, Bcero 3a roj oOydeHus 68 ydeOHBIX YacoB; Ha YIJIy0./IeHHOM YpPoBHe 3 yueOHBIX yaca B
HeJIeIT0, BCero 3a rojf ooydenns —102 yueOHBIX daca

IUTAHVPYEMBIE ITPEJIMETHBIE PE3VIITATEI OCBOEHIA CHHXPOHI3MPOBAHHOI
I[TPOI'PAMMBI KYPCA «'EOMETPHS» 11 KJIACC
IIpeaMeTHBIE pe3yIbTaThl N3YYCHISA TEOMETPHHI Ha 0a30BOM YPOBHE OPHEHTHPOBAHbI Ha JIOCTIKSHIE
YPOBHA MaTeMaTHYeCKOil IPaMOTHOCTH, HEOOXOIMMOTO JIUIS YCIIEITHOTO PEIIeHUs 3aJad B peaabHOI
JKH3HH U CO3/IaHHE YCIOBHIT UL HX 0OMIEKYIBTYPHOTO Pa3BUTHAL
OcBoeHne yae0HOTo Kypca «[ eoMeTprsi» Ha 0a30BOM YPOBHE CPEIHETO 00MIEro 00pa30BaHIUs T0IKHO
o0ecIeInBaTh JOCTIDKCHHE CASAYIOMNX MIPEeIMETHBIX 00pa30BaTEIbHbIX Pe3YIbTaTOB:
Ha 6a3oBoM ypoBHE
— OnepupoBaTh MOHATHAMH: TOYKA, IPSIMas, ILTOCKOCTb.
— IIpuMeHATh aKCHOMBI CTEPEOMETPHU U CIEJCTBUA U3 HUX HpPH pPENeHHH TeOMETPUIECKHX
3aj1ad.
— OnepHpoBaTh MOHATHAMH: ITaPaJUIe/IbHOCTh U MEPIEHIUKYISPHOCTD IPSIMBIX U IUIOCKOCTEI].
— KiraccugurupoBats B3auMHOE pacIioIoKeHHe MPSIMBIX U IUTOCKOCTell B IPOCTPAHCTRE.
— OnepupoBaTh MOHATUIMH: JIBYTPAaHHBIH YTroJl, TPAaHH JBYTPAHHOTO YyIia, pedpo JABYTpaHHOTO
yIJIa; IMHEHBII Yo IBYrpaHHOTO YIIIa; TpaaycHad Mepa JBYIPaHHOTO YIJIa.
— OmnepupoBaTh MOHATHAMH: MHOTOTPAHHHK, BBIMYKIBIH H HEBBINYKIBI MHOTOTPAaHHEK,
aIIeMeHTHl MHOTOTPaHHHKA, IIPaBUIbHBII MHOTOTPAHHHK.
— Pacmo3HaBaTh OCHOBHEIE BHJIBI MHOTOTPAaHHHUKOB (IIHpaMUIa; MpH3Ma, MHPAMOYTOJIbHEIH
mapavieenume, Kyo).
— KiraccudurinpoBats MHOTOT paHHIKH, BEIOHpas OCHOBAHIA /IS KJIACCH(OHKAINHA (BBITYKIIBIC H
HCBBIITYKJIBIC MHOTOTPaHHHKH; TIPaBIIbHBIC MHOTOTPaHHHKH; TIPSIMBIC H HAKIOHHBIC TIPH3MBI,



napasuIeIenue bl ).

— OrnepupoBaTh HOHITHIMH: CEKYyIIasl [NIOCKOCTb, CeYeHHe MHOTOTPaHHHKOB.

— OOBACHATH TPUHITHITEI TOCTPOSHUS CedeHUIl, HCIIOIb3YA METO I CIIe/I0B.

— CTpouTh ceUYeHHS MHOTOTPAaHHUKOB METOJOM CJIeJIOB, BBINIOJHATH (BBIHOCHBIE) ILTOCKHE
gepTeKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y.

— Pemrarp 3a/1aun Ha HaxOXkKJIeHHE TeOMEeTPHUECKHX BEIHIHH 0 oOpasliaM WIH ajJrOpUTMaM,
MIpHUMeHSS H3BeCTHbIe aHAINTHIESCKIe METOJIbI IPH PellleHHH CTAaHAapTHBIX MaTeMaTHIeCKHX
3aj1ad Ha BBIUHCIIEHHE PACCTOSHHIT MEKIY ABYMS TOUKaMH, OT TOUKH JI0 TIPSMOIi, OT TOUKH JI0
IUTOCKOCTH, MEKAY CKPEITUBAOIUMHUCS MPIMBIMH.

— Pemrarp 3a/1aun Ha HaxoXkJIeHHE TeOMEeTPHIECKHX BEIHIHH 0 oOpasiaMm IIH alropHIMaM,
MIPHMeHSS H3BeCTHbIe aHAINTHIESCKHe METOJIbI IPH PellleHHH CTAaHAapTHBIX MaTeMaTHISCKHX
3a7lad Ha BBIUHCICHHE YITIOB MEXKIY CKPENIHBAONIUMHUCS TPSAMBI- MH, MEXKIY HOpAMO H
IUTOCKOCTBIO, MKy IUTOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

— Borunenars 00bEMBI U TUTOMIAAH MOBEPXHOCTEH MHOTOTPAHHUKOB (MpH3Ma, IMHpaMmmja)
npuMeHeHHeM (GOpPMYIT; BBIYHCIATH COOTHOMICHHS MeEKJy IUIOMIAIIMH TIOBEPXHOCTEI,
00LEMaMH MOJ00HEIX MHOTOT PAaHHHKOB.

— OnepupoBaTh NOHATHAMH: CHMMETPHS B IIPOCTPAHCTRE; IIEHTP, OCh U IIOCKOCTh CHMMETPHH;
[IEHTP, OCh H IVIOCKOCTh CHMMETPHHU (DUTYPHI.

— H3BnekaTh, mpeoOpa30BbIBaTh M HHTEPIPETHPOBATh HHGOPMAIIHIO O MPOCTPaHCTBECHHBIX
reoMeTpHUeCKHX (DUTypax, pe/ICTaBICHHYIO Ha YepTekaxX U pHCYHKaX.

— IlpumeHATh TeoMmeTpudeckne (AaKTBl IS  pelmICHHA CTEPeOMETPHYECKHX  3ajad,
MIPeIIOoIaraloNuX HeCKOJIbKO IIaroB PENIeHns, €ClH YCIOBHS MPHMEHEHHs 3aJlaHbl B SBHOM
dbopme.

— IIpuMeHATH TPOCTEHIHe TPOTpaMMHBIE CpPEJACTBA M 3JIEKTPOHHO-KOMMYHHKAITHOHHBIE
CHCTEMBI TIPH PeNlIeHHH CTepeoMeTPHIecKUX 3aj1ad.

— IIpuBONTH MpHUMEpPHI MaTEMATHIECKIX 3aKOHOMEPHOCTEH B IPUPO/Ie U JKU3HHU, PaCIIO3HABATh
MpOsIBIEHN e 3aKOHOB T€OMETPIH B HCKYCCTBE.

— IIpuMeHATh TOJTYUeHHBIE 3HAHHUS Ha IIPaKTHKe: aHAIM3HPOBATH pealbHble CHTYAIlMd U
[IPUMEeHSTh W3yYeHHble IIOHSTHS B IIpOIlecCe IIOMCKAa pelieHHs MaTeMaTHYecKH
chOpMYIHPOBAHHOI IPOOIEMBI, MOJIETHPOBATh pealbHble CUTYAI[HH Ha SI3BIKE TeOMETPHI,
HCCIIEZI0BAaTh MOCTPOEHHBIE MOJIENIH C HCIIOIb30BAaHIEM TeOMETPHYECKHX OHATHII U TEOpeM,
ammapata aareOphl; pemaTh NpaKTHYecKHe 3aJadd, CBSA3aHHbIE C HaxXOKIeHHeM
TeOMeTPUYIeCKHX BeJTHIHH.

Ha yriry6.1eHHOM ypoBHe

— CBOOOJIHO OIlEpHPOBaTh OCHOBHBIMH HOHATHSMH CTEpEeOMETpPHH ITPH pelleHHH 3ajgad o
MIPOBEJICHNH MaTeMaTHIECKUX PacCyKICHHI.

— IIpuMeHATh aKCHOMBI CTepPeOMETPHH U CIIEJCTBHS U3 HUX IIPH pPEelIeHHH TeOMeTpPHYECKUX
3ajad.

— KrnaccuguiupoBaTh B3aHMHOE pacloloKeHHe MNpSIMBIX B TPOCTPAHCTBE; IUIOCKOCTEH B
MPOCTPAHCTBE; MPAMBIX U IUIOCKOCTEl B IPOCTPAHCTBE.

— CB0OOOJHO OIepHpPOBATh MOHATHSIMH, CBA3AaHHBIMH € YIJIAMH B IPOCTPaHCTBE: MEXKITY
MPSIMBIMA B IIPOCTPAHCTBE; MEKIY MPSIMOIT I INIOCKOCTBIO.

— CB00O/IHO OTIEpHPOBATh TOHATHAMH, CBA3aHHBIMU C MHOTOTPAaHHHUKAMH.

— CBoOOOHO pacmo3HaBaTh OCHOBHbIE BHIBI MHOTOTPAaHHHKOB (IpH3Ma, MHpaMHia,
[IPAMOYTOJIBHBIH HapalIcIeuIea, Ky0).

— Kiraccuduruposats MHOTOTpaHHHKH, BEIOHPAs OCHOBAHHSA VIS KJIacCH(HKAITHI.

— CB000;THO OTIEPHPOBATH TOHATHAMH, CBA3aHHBIMH C CEYeHHEM MHOT OT PAHHUKOB TITOCKOCTBIO.

— BrImMonHATE NapauielbHOE, IeHTpalbHOe H OPTOTOHAJIbHOE IpOeKTHpoBaHHe (uryp Ha
IUIOCKOCTB; BBITIONHATH H300pakeHns GUTYp Ha IIOCKOCTH.

— CTpouTh ce4eHHS MHOTOTPAaHHUKOB pPa3INYHBIMH METOJAaMU, BBINOJHATh (BBIHOCHBIE)
IUTOCKHUE UepTe;KH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUT'Yp: BUJ CBepXY, COOKY, CHH3Y.



— BpIMuCIATh II0M1a, 11 MOBEPXHOCTEl MHOI OTPaHHUKOB (IIpH3Ma, IIIpaMiIa), TeOMEeTPHIECKIX
TeJl C MpUMeHeHneM (POpMYIL

— CB00OJHO OMepHpOBaTh MOHATHAMI: CHMMETPHUS B MPOCTPAHCTBE; IEHTP, OCh U IJIOCKOCTh
CHMMETPUH; IIEHTP, OCh U IVIOCKOCTh CHMMETPHH (hUTYPHI.

— CB0OOOJHO oONepHpOoBaTh MOHATHAMH, COOTBETCTBYIONIMMH BEKTOpaM M KOOpMHAaTaM B
MIPOCTpaHCTBE.

—— BBIIIOJIHATE JEICTBHSA Hall BEKTOPaMH.

— Pemratp 3amaud Ha JOKas3aTelIbCTBO MaTeMaTHUECKHMX OTHOIIEHHH H HaxXoKIeHHE
FeOMETPHUESCKIX BEIHTHH, IIPHMEHIS H3BECTHBIE METOIBI IIPH PelIeHHH MaTeMaTHISCKHX
3aJ1a1 IOBBIIIIEHHOT 0 H BEICOKOTO YPOBHA CIIOKHOCTH.

— IIpuMCHATE MPOCTCHINIE IMPOTpaMMHBIC CPeICTBa H 3JIEKTPOHHO-KOMMYHHKAITHOHHBIC
CHCTEMBI IIPH PEIICHUH CTePEeOMETPHICCKHX 3aj1ad.

— H3BnekaTh, IpeoOpa30BBIBATh M HHTEPIPETHPOBATH HH(OOPMAIIHIO O MPOCTPaHCTBEHHBIX
reoMeTpHYeCKUX (DHrypax, IpeJICTaBICHHYI0 Ha YepTeikaxX 1 pHUCYHKaX.

— IIpuMEHATE HOIYUCHHBIE 3HAHHA Ha IPAKTHKE: CPaBHUBATh M aHAIH3HPOBATh pEalbHBIC
CHUTYaIlHH, IPHMEHATh H3YUCHHBIC IOHATHSA B IpOIlecCe IMOHUCKA PEIICHHS MaTeMaTHYeCKU
c(hOpMYIHPOBAHHONH IPOOIEMBI, MOIEIHPOBAaTh peadbHbIE CHTYAI[HH Ha S3BIKE T'€OMETPHH,
HCCIEN0BATh MOCTPOSHHBIE MOIESIH C HCIIOJIb30BAaHIEM IT€OMETPHISCKIX ITOHATHI H TEOPEM,
ammapara aureOphl; pemraTh IpaKTHYEGCKHE 3adadd, CBA3aHHBIE C HAaXOXKICHHEM
TCOMCTPHYCCKUX BEJIMTHH.

— HMeThp mpencTaBiIeHHS 00 OCHOBHBIX 3TalaxX PasBUTHA I'€OMETPHH KaK COCTABHON YacTH
(yHIaMeHTa pa3BUTHSA TEXHOJIOIHII.

COJIEP2KAHUE YUEBHOI'O KYPCA (' EOMETPUA»
11 KIIACCE

Tena ppamenns.

[TonaTns: MMIMHIpHYecKas HOBEPXHOCTh, KOHHMYeCKas IOBEPXHOCTD, chepuiecKas IOBEPXHOCTD,
obpasyronmie moBepXHOcTell. Tema BpamneHHs: ITIUTMHAP, KOHYC, YCEUEHHBII KOHycC, cdepa, IIap.
B3anmuoe pacmonoxkenue chepbl U IULIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. HM300pakeHne Ten
BpaleHns Ha IIOCKOCTH. Pa3BeépTKa mumHApa 1 KoHyca. CHMMeTpus cdephl 1 mapa.

O0péMm. OcHOBHBIE CcBoiicTBa 00BéMOB Teln. Teopema 00 00bEMe MNPAMOYIOJBHOTO
napajuiernenumneaa 1 ciaecTBuI u3 He€. OOBEM MPsAMOil I HAKJIOHHOM MPU3MBI, IIUTHHAPA, THPAMHIIBI 1
koHyca. O0BEM IIapa U MapoBOTO CeTMEHTA.

KoMmOuHamu Ten BpallleHHs U MHOTOTPaHHHKOB. IIpm3Ma, BIHCaHHas B IIWIMHIP, OMHCAHHAS
oxono muinHapa. Ilepeceuenne cdepbl U mapa ¢ IWIOCKOCThI0. Kacanue napa u cdepbl IWIOCKOCTBIO.
TloHSTHEe MHOTOTpaHHHKA, OMMHCAHHOTO OKOJIO ceprl, cephl, BIHCAHHONH B MHOTOTPAaHHUK IIH TelIO
BpaIlleHHUSL.

[Inomans MOBEPXHOCTH IWIMHIpA, KOHYca, IUTomanb chepsl m eé dacteil. IlomoOue B
npoctpaHcTBe. OTHOMIeHHe 00BEMOB, IUTOMIaAeil MOBepXHOCTel Mojo0HBIX (uryp. IIpeoOpaszoBaHie
mo00ust, roMmoTeTHs. PenreHe 3a/1a4 Ha INIOCKOCTH € UCIOJIb30BAaHUEM CTEPEOMETPHIECKHX METOJIOB.

[TocTpoeHNne cedeHHil MHOTOIPaHHHKOB W TeJ BpPAIleHHS: CeYeHHS MIUITMHIpa (IapajLielIbHO U
MepIeHUKYISIPHO OCH), cedeHns KoHyca (IapauieJlbHOe OCHOBAHUIO M IIPOXOJISIee Yepe3 BepIIHHY),
CEYCHHS! [Iapa, METOJbl IIOCTPOEHUS CEUSHUI: METOJ| CIE0B, METOJI BHYTPEHHETO [IPOSKTUPOBAHMI,
METO/I TTepeHoca CeKyIIeH MIOCKOCTH.

BekTopsl H KOOPANHATHI B MPOCTPaHCTRE.

BekToper B mpocTtpancTBe. Ormepariil Ha/l BeKTopaMH. BeKTopHOe yMHOKEHWE BEKTOPOB.
CRolicTR2 REKTOPHOTO0 YMHOXKeHHU . [[psAMoyroneHas cucTeMa KOOp/IHHAT B TIpocTpaHcTRe. Koop HATE
BekTopa. PasmoxkeHme BekTopa mo ©Oa3ncy. KoopAHHATHO-BEKTOPHBIM METOJ TIPH  pelleHHH
TEOMETPHYIECKUX 3a1ad.

JIBMzKkeHN S B IPOCTPAHCTBE.

JIBmxeHnsa mpocTpaHcTBa. OToOpakeHusa. J[BIDKEHHSI M paBeHCTBO (uryp. OOImme cBoHCTBa
JIBIKeHU. Bunbl JBIKEHUI: NapajuleNbHBbII IIEPEHOC, IIEHTPaJbHAS CHMMETpHS, 3€pKalbHas



CHMMETpPHS, IIOBOPOT BOKPYT mpaMoii. IIpeodpasoBanus mogoous. Ilpamas i cdepa Ditaepa.



TEMATHYECKOE IIIAHHPOBAHIIE YVUEBHOI'O KYPCA

11 KJIACC

BazoBelii ypoBeHE (68 9acoB)

VroyOnenustii ypoBeHb (102 gaca)

HasBamune pas3jaena (TeMbI)
Kypca, (KOIHIECTBO JacOB)

OCcHOBHOE COoIepyKaHHe

HasBamue pa3jaena (TeMBI)
Kypca, (KOJIHIeCTBO JacOB)

OCHOBHOE COIepxKaHHe

Tena Bpainenus (12 4.)

Coepa H map: LHeHTp, paiHyc, JHaMeTp; INOIAalb
HOBEPXHOCTH c(epsl. B3alMHOe pacIlonoxeHIe
ctheps! H INOCKOCTH; KacaTelbHas IIOCKOCTD K
cepe; mwiomaas chepol.

H3o0paxeHne cdepsl, Mapa Ha ILIOCKOCTI.
CeueHus mapa

[TumHaApHIYeckasd IOBEPXHOCTh, 00pa3syIolie
LIUIHHPHYECKOH II0BEPXHOCTH, OCh
LIUIHHIpHYecKoll oBepXHOCTH. IumuHap:
OCHOBaHIIA H OOKOBasA IOBEPXHOCTD,
obpa3zytomias i och; IUIONIa 1 GOKOBOI H IOJHOIT
OBepXHOCTH. 300paxkeHie UIHHIPa Ha
ockocTd. Pa3péprka numHpa.

CedeHHs MUIHHIPA (TWTOCKOCTBIO, TTapallleIbHOH
IITH IIepIIeHIKYJIPHOH OCH LIIHH/PA)
KoHHueckas IOBepXHOCTb, 00pa3yroIe
KOHIYECKOII TOBEPXHOCTH, OCh H BepIINHA
KoHI4ecKoil mosepxHocTH. KoHyc: ocHOBaHHe I
BepIINHA, 00paz3ylomas U 0Ch; ILIOMa b OOKOBOII
U TI0JIHOH ITOBEPXHOCTH.

YceuEHHBII KOHYC: 00pa3yIoIie H BEICOTa;
OCHOBAHH:A H DOKOBas MMOBEPXHOCTb.
I12006paxkeHne KOHyCca Ha INIOCKOCTH. PazeépTka
KOHyca.

CedeHHs KOHYyca (ILTOCKOCTHIO, ITapaiyienbHOI
OCHOBAHHIO, H IUIOCKOCTEIO, IIPOXOAMIeH epes
BEPIINHY)

KomOuHaI Ten BpaleHua I MHOTOTPaHHIKOB.
MHororpaHHHK, OIHCaHHEIH OKOIIO c(epsr;
cepa, BN CaHHAs B MHOTOI'PAHHHK HJIH B TeJI0
BpaIeHn1

Tesa Bpaimenus (24 4.)

ImnHapHYeckas IOBEPXHOCTE,
o0pazyomiie MIUTHHIPHYeCK Ol
TIOBEPXHOCTH.

Hunuaap. IpsmMoiil KpyToBOIM IIUTHHAD.
IInomanap IOBEpPXHOCTH MIUIHHPA.
KoHnyeckas I10BepXHOCTh, 00pa3zyroliie
KoHHUeckoil moBepxHocTH. KoHyc. CeueHne
KOHYCa IUIOCKOCTBIO, ITa paIelIbH Ok
IJIOCKOCTH OCHOBAHHSA. Y CeuSHHBII KOHYC.
I300paxeHIe KOHYCOB H YCeUEHHBIX
KOHYCOB,

IInomane GOKOBOI IIOBEpXHOCTH H IIOIHOH
[IOBepXHOCTH KoHyca CTepeoMeTpHyecKye
3aJlaql Ha J0KAa3aTellbCTBO 1 BBIYHCIIEHHE,
TIOCTPOEHHEM CedeHHIl HIUTHHpa, KOHyca.
IIpuknaHble 3a1a4ll, CBSI3aHHEIE C
LIUTHHIPOM.

Cdepa u miap.

IlepeceueHne cepE! I mapa ¢ II0CKOCTHIO.
Kacanue mapa 1 cepsl IockocTsio. By n
u3o00paskeHHe Mapa.

VpaBHeHHe cepsl. [Inomaas cdepsl 1 eé
yacreil.

Cummetpus cepsl H TTapa.
CrepeoMeTpHUeCKHE 3319l Ha
JIOKa2aTelILCTBO I BEIUHCIIEHHE, CBA3aHHbIS
co cgepoil I mapoM, TOCTPOeHHeM X
CeueHIII IOCKOCTHIO.

IIpuknaHble 3a1a4il, CBA3aHHEIE CO chepoil
H IIapOM.

IloBTOpEeHNe: OKPYKHOCTE Ha IUIOCKOCTH,

BBIUICIIEHNA B OKPYKHOCTH, CTAHJAPTHEIE




nogo6Ha Pa3mHunLie KOMOHHAIHH Tel
BpamieHus I MHOTOTPaHHUKOB.
3agaun 1o TeMe «Tena H IOBEpXHOCTH
BpaIcHH 1»

IAHATHTHYecKAasa reoMeTpusa
(15 1)

IToBTOpEHHE: KOOPIIHATH BEeKTOpa Ha
IJIOCKOCTH U B IPOCTPaHCTRe, CKAILsIpHOE
MIpON3Be/leHNe BEKTOPOB, BHIUICIIEHHE YIIa
MeXKIy BeKTOpaMH B IIPOCTPAHCTBE.
VpaBHeHHe IPAMOIL, IpoXoasmieil uepes IBe
TOYKH.

V paBHeHMe MTOCKOCTH, HOpPMah,
ypaBHeHHe IUIOCKOCTH B 0Tpe3Kax
BexTopHoe IpoirzBeieHie. JINHeHEIe
HepaBeHCTBa, IHeiHOe IPOrPaMMIIPOBaHIE
AHaIUTITYecKIle MeTOIBI pacuéra yIaa
MeKIy IPAMEIMI H ITIOCKO- CTAMH B
MHOTOIpaHHHUKaX. MopMYyla PacCTOAHHS OT
TOYKH JI0 IUTOCKOCTH B KOOPINHATAX.
Haxox/IeHHe pacCTOAHMI OT TOYKH JI0
ITTOCKOCTH B KyOe I IpaBIIBHOII IIIpaMuzie

IToBTOpEHHE, 0000IICHHE I
cHCcTeMaTH3alnd 3HaHHU (15
q.)

CeueHIIsI MHOTOTPAHHHKOR: CTAHIApPTHBIE
MHOTOTPaHHIKH, MeTOJI CJIe/I0B,
CTaHJIapTHBIE TLIOCKOCTH, TIepeceueHn s
TIpAMBIX H ITIOCKOCTel
ITapamwienbHble OPSMEIe U ITIOCKOCTH:
TTapaJulefbHbIe ceUeHN A, pacuéT OTHOMIEHIIT,
VITIBI MEKIY CKPeNTHBAIOIUMICA TIPAMBIMH
IlepneHTIKYISpHEIe IPIMEIe I IIIT0CKOCTH:
CTaH/IapPTHBIE TTaphI MepIe HINKYTIPHBIX
TIOCKOCTEH H TIPAMBIX, CHMMET PHIT
MHOTOTPaHHIKOB, TeOpeMa O TPEX
TepHeHIUKY/IIpaX, BEUNICIeHIS IIH B
MHOTOTpaHHNKax [ToBTOpeHIIe: TUTOMIA N
MHOTOYTOJIEHHKOB, (DOPMYIIBI 14
mIomaaeli, coobpakeHns no1o0us.
TTmomtaan cedeHMIT MHOT OT PAHHHKOB:

TIoniaan I[OBEPXHOCTEfI, paspe3aHiAa Ha 9acTH,




cooOpaxkeHNA OO0

O0BEéM MHOrOrpaHHuka (17

)

O065éM Tena. OOBEM MPAMOYTOIBHOTO
IapaJulesieNune1a. 3a1a4n o0 yIBoeHIH
ky0a, o KBajiparype Kyba; o TpHCEKIIHI
yrna.
CTepeoMeTpHUeCcKHe 33719, CBA3aHHBIE C
00BEMOM IIPAMOYTOIEHOIO
IapaJuleslelHie/a.
IIpuknaHble 3a1a4l, CBA3aHHEIE C
BBIUHCJIEHHEM 00BEMa NPAMOYTOIBHOIO
[apaJulefieluie/a.
OO6BEM TIPAMOIT TIPH3MEL
CrepeoMeTpHUecKHe 3a1a4ll, CBA3aHHBIE C
BBIUHCJIEHHEM 00BEMOB IIPSIMOII IIPH3MEL
IIpuxmaHble 3a0a4i, CBA3aHHbIE C 00BEMOM
TIpAMOIl pu3Mbl. BerancieHne o0bEMOB Ten
C IIOMOIIBIO OIIpelen&HHOTO HHTerpaa.
O06B8M HaKIIOHHOI IIPH3MEI, ITHPAMILIEL
@®opmyna 00bEMa mupamMusl. OTHOIIEHIe
00BeMOB MHUpaMHJ] ¢ OOIIIM YTIIOM.
CTepeoMeTpHUeCKHe 3a1aull, CBA3aHHBIE C
00BpEéMaMH HAKIIOHHOI TIPU3MBI, HPaMHIBL.
IlpuknaHble 3aga4i o Teme «OO0BEMBI
Tel», CBA3AHHEIE ¢ 00LEMOM HAKIIOHHOIT
[IPU3MBI, [IHPAMILIBL

ITpumeHeHHe 00BEMOB. BEricieHne
ACCTOSHIA JI0 INTOCKOCTH

O0BEMBI T (S 1)

ITonsTie 00 00BEMe. OCHOBHEIE CBOIICTBA
00BEMOBR TelL
O0BEM IIUTHH/Ipa, KoHyca. O0BEM mmapa u
Wwiomaab cepsl
TIo00HEIe TeIa B IIPOCTpaHCTBe. COOTHOMIEHIIA
MeKTy TIOMIAIAMI MOBepXHOCTell, 00bEMaMu
TOM0OHBIX Tell

ILnomany IoBepXHOCTH H
00BEMBI KPYIJIBIX Tea (9 4.)

O06BéM mwmHpa. Teopema 00
00TBEMe IPSMOTO IIHIHHPA.

ITnomaau 60KOBOI H MOTHOI MOBEPXHOCTH
IUTHHpa BeIuncieHie 005EMOB Tell ¢
TIOMOIMILIO OIIpefleIéHHOT0 HHTeTpala.
O65EM KoHyCA.

TInomaau O0KOBOI H MOTHOI MOBEPXHOCTH
KOHyca.

CTepeoMeTpHdecKHe 3a7aull, CBSI3aHHEIE C
BBIYHCJIEHHEM 00BEMOB IILIHHpA, KOHyca.

TIpuKia Hble 3a0a4i Mo TeMe «O0hLEMBI H




IJIOMa 1 IoBepXHocTel Ten. O0péM mapa 0
mapoBoro cekTopa. Teopema 00 00BéMe
mapa. ITmomaze cheps.
CrepeoMeTpHUCCKHE 3a71a9ll, CBA3aHHBIC C
BBIUHCJIEHHEM 00BEMOB NIapa, IIapoBOro
cerMeHTa, MApOBOTO CeKTopa.

IIpuknaHble 3a1a4l IO TeMe

«OOBEMEI Tel», CBA3aHHEIE C 00BEMOM Mapa
H 101610 C(epsl.

CooTHOMIEHNA MKy ILIOMAAMI
TIOBepPXHOCTelH I 00hEMaMH MOJ00HEIX Tel.
TTomoOHEIe Tela B IIPOCTpaHCTRe. I13MeHeHe
006bEMa 11pu nogobun. CrepeomMerpHyecKie
3a/1a4l, CBA3aHHEIE ¢ BEIYHCICHHEM 00hEMOB
TeJl U IUIONTaiell IOBepXHOCTell

BeKTOPBLI H KOOPIHHATHI B
npocrpancree (10 4.)

BekTop Ha IIOCKOCTH 1 B IIPOCTPAHCTEE.
CloxeHUe U BBIYHTAHHE BEKTOPOB. YMHOKEHUE
BeKTopa Ha umncio. PasnokeHne BeKTopa o TpéM
HEKOMIUIAaHAPHBEIM BeKTopaM. IIpaBmio
napajuIesele/ia.

PemeHrie 3a/1a4, CBSI3aHHBIX C IPUMEHEHHEM
MpaBIJI eiiCTBHIT ¢ BEKTOpaMIL.

[IpsMoyTOoNEHAs CHCTeMa KOOPIMHAT B
mpocTpaHcTBe. KOOPIHHATEI BEKTOPA.
[IpocTefimite 3aga4i B KOOPIAHHATAX. YTOI
MeXx[ly BeKTopaMil. CKalsIpHOe [POM3BeIeHIe
BeKTOPOR. BEIUMNCIEHIE YITIOB MeKIy HPSMBIMI
U mwiockocTsMI. KoopaiHaTHO-BeKTOPHBIT MeTO
TIPH pellIeHHH TeOMeTPIIeCKHX 38184




tﬂOBTOI)EHHe, 00001IeHHE H
cHCTeMAaTH3alHs 3HAHHWI (7
1)

OcHOBHEIe (HTYPEI, (PaKTHI, TEOPeMEI Kypca
IUTAHIMeTpHI. 3a1aull MIaHUMeTPIH I MeTOIb1
HX pelIeHH .

OcHOBHBIE QUTYPHI, PaKTHI, TEOPEMHI Kypca
cTepeOMeTpHIL. 3a/jaull CTepeOMeTPUN I MeTO/IbI
UX perreHns

IToBTOpEHHE, 0000IICHHE H
CHCTeMATH3alHA 3HAHMI (22
1.)

O6o0maromniee MOBTOpPeHe TOHATHIL H
MeTOJI0B Kypca reomerpun 10-11 ximaccos,
CUCTeMaTH3alNA 3HaHMIL.
ITcTopHA pa3sBHTHA CTEPeOMETPHI KaK HAYKH 1
eé polIb B pa3BUTHI COBpeMEHHBIX
MHKEHEPHBIX H KOMITBFOTePHBIX TeXHOTOTHIT

IIOYPOUHOE IDNIAHUPOBAHUWE KYPCA TEOMETPIIA

11 KJIACC
Bba3oBblii ypoBeHb (34 4aca) Yray6aeHHbl YpoBeHb (68 4acoB)
KonuuectBo gacoB | Tema ypoka Tema ypoka ‘ KomiuectBo uacos
Tema: Tena epawienusn (12/24)
1 Hemenst
1 Cdepa u mmap.
'YpaBHEHHE CEpHI. 1
CuMMeTpus chephl 1 Irapa 1
2 HeTeas
1 B3anMHOe pacnookeHne cepbl U ILTOCKOCTH
[Lnomraae chephl U ee JacTeil. 1
[PermeHIe MpUKIAIHBIX 3aj1ad, CBA3aHHBIX O cepoil H 1
mapom
3 Hegeast
1 [1300paxeHnue cdeprl, Mapa Ha ILIOCKOCTH. CeueHHs
cdeprl
CTepeoMeTpHUEeKHEe 3a/laul Ha J0Ka3aTelbCTBO U 2
BRIUMCIeHHE. [IpHUKIajHble 3aJadd, CBS3aHHBIE CO
chepoii u mapom
4 Hemeas
1 [[ImMHIpUYeCKas IOBEPXHOCTh. [ [HIIMHAD
LIpsMoil KpyroBoil MUIMHEAP. Ilmonians MoBEpXHOCTH 2
IPUTHHTpA




S Hemeas

CedeHUs MIUIHHIpa

HpIcIKJIﬁ,I[I—IBIB 3alavdH, CBA3aHHbIC C MHIIHAPOM

6 HegeIs

KoHyC.

IMMOBEPXHOCTH KOHYCa MOITHOM

[KoHOHIUIEeCKas TMOBepXHOCTh. Ilmomans OOKOBOi]

7 Hemeas

Y ceueHHBII KOHYC.

[1306paskeHNs KOHYCOB U YCeUeHHBIX KOHYCOB

8 Hemenst

CedeHs KOHycCa

HpIﬂ{JIa,I[I-IBIe 3a/laqdl, CBA3aHHbBIC C CCUCHHEM KOHYCa

9 Hemeast

PenreHue 3a/1aq Ha cedeHHe KoHoyca

IBBITH CJICHHC.

CTepeomeTqueKHe 3aJa49d Ha JOKa3aTCIbCTBO H

10 Henens

KOM6HHEIIIPI£[ TCJI BpallICHHA MHOI OI' pPaHHHKOB

Paznmample  KOMOWHAIME  Tel  BpamieHHs W
[MHOTOTPaHHHKOB
11 Hemens
MHOTOTpaHHHK, OTIHCAHHBIN OKOJIO ceph!
Paznuunple  KOMOHMHAmuMu  Tel  BpalleHHS U
[MHOTOIDaHHHKOB
12 Hemens

Cdepa, BIcaHHAS B MHOTOT PAHHUKIUIH B TeJIO
BpaIleHUs]

Bagadn o teMme «Tema u ITOBEPXHOCTH BpalllCHUA»

Tema: O6beMbl TeJ (6/9)

13 Hemeas

[TouaTue 00 00LeEME.

Teopema 00 00LeMe IPAMOTo IMIUTHHAPA

14 Henens

pCHOBHBIe CBOIICTBa 00BEMOB Tell

|




BeraiicieHne  00beMOB  TeI  C  IIOMOIIBIO
OTIpe/IeIeHHOTO HHTEeTpata
15 negens
O0beM HITHHAPA
CTepeoMeTpuiecKHe 3aJ1auH, CBS3aHHBIE c
BBITHCIICHIEM 00bEMOB IIUTHHIPA
16 Hemens
O 0BeM KOHyCa
ICTepeoMeTprdecKe 3aJ1aqH, CBsI3aHHBIE c

[BRIYHCIIEHNEM 00BEMOB KOHYyCa

17 Hemens

O0beM mapa U IIomab chephl

[Ipukiaanuele 3amaun 1Mo TeMe «OO0BeMBI

IapOBOT0 CETMEHTA»

nIapa,

18 Hemens

[LTONTAIIMH TTOBEPXHOCTEH, 00BeMaMIl ITOJJOOHBIX Tel

[TonoOHBIe Tena B pocTpaHcTBe. COOTHOMICHHS MEXK Y|

[IpuKkIagHbEIe 3aaql 1Mo TeMe «OO0BeMBI H IUIONIa/IH
Tel»

Tema: BekTopbl H KOOPAHHATHI B pocTpaHcTBe (10/20)

19 Hemeas

BeKTop Ha INIOCKOCTH H B IIPOCTPAaHCTBE

Y paBHEHIIE TIPAMOI, IIPOXOAAIICH depe3 IB¢ TOUKH

20 Hemens

C10KeHHE U BRITUTAHIE BEKTOPOB

HapaJIJIeJIBI-IBIe IIPpAMBIC H IINTOCKOCTH, YIJIBI MCHKIY|
ICKPCITHBAIOIMNMICA ITPAMBIMH

21 Hemens

Y MHOKeHHe BCKTOpa Ha HHCJI0

HEPHBH,I[HI{YJIHPHLIB 1IPAMBIC H INIOCKOCTH

22 Hemens

PaznoxeHne BEKTOpa I10 TpeM HEKOMIUIaHAaPHBIM
BCKTOpPaM. HpaBHJIO napaJuICICIIIIe1a

Teopema 0 TpexX MepIeHATKYIIpax

23 Hemens




PenteHme 3a1a4, CBA3aHHABIX ¢ MPUMCHCHHEM TIPaBHIT
el CTBIII C BEKTOpaMHU

IBBIMHCISHHE JUIHH B MHOTOIpaHHHKax

24 Hemens

[[pssMOYTO/IBHAS CHCTEMa KOOPJINHAT B IPOCTPAHCTBE

@opMynTa paccTOAHHS OT TOYKH IO ILTIOCKOCTH B
[KOOpPIIHATAX.

25 Hemens

[ [pocTeiinmie 3aa4u1 B KOOPIHHATAX

YPEIBHBHHB IUIOCKOCTH,
IIJIOCKOCTH B OTPE3Kax

HOpMallh, ypaBHEHUE

26 Hemeas

VTo1 Mexk1y BekTopaMil. CKalIIpHOe IpoH3BeIeHHe
BEeKTOpPOB

BeraricieHne yriaa Mexy BeKTopaMi B IIPOCTPAHCTRE

27 Hemens

BEIaiciieHne YIIIOB MEXKIY IIPAMBIMH H ITJIOCKOCTAMH

IAHATUTHIECKHE METOJbI pacueTa yrila MeEKIY|
HPAMBIMH H INIOCKOCTAMH B MHOI'OTpaHHHKax

28 Hemens

K0OpIMHATHO-BEKTOPHEBII METOJI IIPH pEIICHHH
reoMeTPHIECKHX 3a]1aT

IHaxoKIeHne pacCTOSHMI OT TOYKH JI0 IUTOCKOCTH B
[KyOe U IpaBIIILHOI THPaMILIe

Tema: IloBTOpeHHE, 0000IeHHEe H CHCTEMATH3AINA 3HAHMIT (6/12)

29 Hemens

OcHOBHBIE (DUTYpPBI, PaKThI Kypca IUTaHHMETPHH

[l1ommamt  MHOTOYTOJIBHUKOB,
MIomanei, cooopaxkeHus IoIo0Hsa

dbopMynsr  JUIA

30 Hemens

TeopeMbl Kypca ITaHUMETPHI

[IOIIAH CeYeHHIl MHOTOTPAHHHKOB, pa3pe3aHHs Ha
[9acTH, cO00paKeHNs MOT00HT

31 Hemens

Ba,z[arm IDNTAaHHUMETPHH 0 METOJBI HX PEIICHH A

|




[Pemeﬂne 3aJaq
32 Hemes

O cHOBHBIC QUTYPBI, (PaKThI Kypca CTCPEOMETPHH

[IcTopus pa3BHTHA CTEPEOMETPHH KaK HAYKH U €€

POJIE B Pa3sBHTHH COBPCMCHHBIX HHACHCPHBIX H
[KOMIIBIOTCPHBIX TEXHOJIOTH

33 menenn
TeopeMbI Kypca CTepeOMeTpHH

MHOFOTpElHHHKH, Iprom@agy  MHOI'OIPAaHHHKOB, HX
ICEHECHH A

34 Hemens
Bajaun cTepeoMeTpru U METOJIbl HX PelleHHs

IPelreHne 3agad




