AIMUHUCTPALIUA I'OP
JEITAPTAMEHT ObPA30BAHUMA

MYHULIUITAJBHOE BIO/KETHOE OBIIEOBPA30OBATEJ/IBHOE
YYPEXJIEHHUE «IIKOJIA Ne 75»

IIpunsTO HA 3acenaHNU YTBep:KaeHO

neJaroru4eckoro coBera AHPEKTOPOM HIKOJIbI

31.08.2020r. B.B.JIyroBoii
31.08.2020 r.

Mognucan: Jlyrosasa Bepa

ﬂerBaﬂ Bepa BnaavmMupoBHa
MecTtononoxeHune: MBOY "
LLUKOJA No.75"

Bna'u'l/l MW p()BHa,EI,aTa: 2021.07.07 16:35:36+03'00°

PabGouast mporpamma
DaKyJIbTATHBHOIO Kypca 10 MaTeMaTHKe
Kuaace: 10 (1 rox o0yuenus)

ABTOp-COCTAaBUTEND:
Kapkosa M.C.
YUHUTENb MaTEMATHKU

Hwxuuit HoBropog
2020



Conepxanne

[Inanupyemsble pe3ynbTaThl H3yueHus (pakyIbTaTUBHOTO Kypca

Copepxanue mporpaMMbl paKyIbTaTUBHOTO Kypca

Tematuueckoe miaHupoBaHue (paKyIbTaTUBHOTO Kypca

13
15



Hacrosimas mporpamma (pakynbTaTUBHOTO Kypca MO MaTeMaTHKE paccuuTaHa Ha
yuamuxcsi 10 kimacca yHuBepcaibHOro mnpoduiis oOyuyeHus, sl KOTOPBIX MPEAMET
«Maremaruka: anrebpa U HayaJla MATEMaTHYECKOTO aHaJIN3a, TEOMETPUS MPENnoaaeTCs
Ha 6a30BOM YpOBHE.

JlanHbIi (aKkyIbTaTUBHBIN KypC BBINOJIHAET (QYHKIMIO TOJIEPKKH OCHOBHBIX KYPCOB
[IUKJIa MAaTEeMAaTUYeCKOro o0Opa30BaHus OCHOBHOM M CpeHEH IIKOJIBI U OPUEHTUPOBAH
HAa YMUIyOJNeHWE ¢ pacliMpeHHe MpeIMETHBIX 3HAaHUNW 1O MaTeMaThKe H
COOTBETCTBYIOIIUX KOMIIETEHTHOCTEMN MO HUM.

@dakynbTaTUBHOE 3aHiATHE — (opMa ydeOHOM pabOThl, COCTOSIAs B Pa3BUTUU
CIIOCOOHOCTE M HHTEPECOB YYalIUXCS B COUYETAaHUU C OO0IIe00pa3zoBaTeIbHON
NOAroTOBKOM. Iy peanu3amuu mporpaMMmbl (akyinbTaTHBa HCIOJIB3YIOTCS JIEKIUH,
CEMUHAphI, TPAKTUKYMBbI IO PELICHUIO 3a/1a4.

[Tporpamma daxynpraTiBa paccuntana Ha 34 daca. [lepuoguunocTs 3ansatuii — 1 pas
B
HEJIEJII0 U COCTaBJIEHA HA OCHOBAHUHU CIIEAYIOIINX JOKYMEHTOB:

o ®denepanbublii 3aKk0H Ne273 ot 29.12.2012r. «O6 obpaszoBanuu B Poccuiickoi
®deneparyny (C U3MEHEHUSMU U JIOTIOJTHCHHUSIMH).

e ®denepalibHbII TOCYIAPCTBEHHBIA 00pa30BaTEIbHBIN CTAHIAPT CPEAHErO OOIIEro
o0pa3oBaHUsl, YTBEPKIEHHBIM MpUKa3oM MUHHUCTEpCTBA O0Opa30BaHUSI M HAyKU
Poccuiickoit @enepanuu ot 17mas 2012 roga N 413 (B akTyaJIbHOM pelakIuu)

1. Ilnanupyembie pe3yJibTaThl 0CBOeHUs PaKyIbLTATUBHOIO Kypca.

1.1. JIMYHOCTHBIE Pe3yJbTaThl:

- OpHCHTAIIMS 00YJYarOIIUXCs Ha peaaru3aliiio MO3UTUBHBIX KU3HCHHBIX MEPCIICKTUB,
WHUIIMATUBHOCTh, KPEAaTUBHOCTh, TOTOBHOCTh MW CIIOCOOHOCTh K JHUYHOCTHOMY
CaMOOTIPEICIICHUIO, CITIOCOOHOCTDH CTABUTh 1M U CTPOUTH )KM3HCHHBIC TJIAHBL;

- TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIMXCS K CAMOPA3BUTHIO U CAMOBOCIIMTAHHUIO B
COOTBETCTBHH C OOIIECUETOBCUYCCKUMHU IICHHOCTSIMU M HIealaMd TPaKIaHCKOTO
00IIIeCTBA;

- HPABCTBEHHOE CO3HAHHWE W TOBEJCHHE HA OCHOBE YCBOCHHS OOIIECYEIIOBEUECKHX
IIEHHOCTEH, TOJEPAHTHOTO CO3HAHWUS W TIOBEICHUS B TOJHUKYJIbTYPHOM MHpE,
TOTOBHOCTH W CIOCOOHOCTH BECTH JUANOT C JIPYTHMH JIFOJABMH, JAOCTUTAaTh B HEM
B3aMMOTIOHMMAaHMS, HAXOAWTH OOIIUE IEJIM U COTPYAHHYATD JJISl KX JOCTHKCHHUS,

-  TpUHATHE TYMaHUCTUYECKMX IICHHOCTEH, OCO3HAHHOE, YBAXKHUTCIBHOE U
n00poXKenaTeIbHOE OTHOIIICHHE K APYTrOMY YeJIOBEKY, €r0 MHCHHIO, MUPOBO33PEHUIO;

- pa3BUTHE KOMIIETEHIIMHA COTPYAHUYECTBA CO CBEPCTHHKAMH, JACTHMHU MIIQJIICTO
BO3pacTa, B3POCIABIMH B 00pa3oBaTelbHOM, OOIECTBEHHO IOJIC3HOM, Y4eOHO-
MCCJIEI0OBATENLCKOM, TPOCKTHOM U IPYTUX BUAAX JCATEIHHOCTH.

- MHPOBO33pPEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Da3BHUTHs HAyKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BJIAJICHUC
JOCTOBEpHON WH(pOpPMAIMEH O TEPeIOBBIX TOCTIKCHHSIX M OTKPBITHUSIX MHPOBOW M
OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUAX 00 YCTpOWCTBE MHpa
M 00IIeCTBa;



- TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHMIO, B TOM YHCIIe caMO0Opa30BaHUIO, Ha
NPOTSHKCHUH BCEH KU3HU; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY O0Opa30BaHUIO
KaK YCJIOBHIO YCTICITHOW MPOdeCCHOHAIBHON 1 00IEeCTBEHHOM e TEIBHOCTH,

- OCO3HaHHBIK BBIOOp Oyaymied mnpodeccuu Kak NyTh M CIOCO0 peaTn3aluu
COOCTBEHHBIX KU3HCHHBIX IIJIAHOB;

- TOTOBHOCTh OOYyYalOImUXCsl K TPYAOBOM MPO(EeCcCHOHATBLHON JEATEIBHOCTH KaK K
BO3MOXKHOCTH YYacTHsi B PEIICHWW JIMYHBIX, OOINECTBEHHBIX, TOCYIapPCTBEHHBIX,
OOIIeHAIIMOHAIBHBIX MTPOOJIEM;

- TOTPEOHOCTh TPYIAUTHCSA, YBOXKCHHUE K TPYAy H JIOIIM TpyJa, TPYAOBBIM
JTOCTUKEHHSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K Pa3HBIM
BHJIaM TPYIOBOH NESITEILHOCTH;

- TOTOBHOCTh K CaMOOOCITY)KUBAaHUIO, BKJIFOYasi OOyUYCHUE U BBIMMOJHEHUE JIOMAITHUX
00s3aHHOCTEM.

- (uU3HUYECKOe, AMOIMOHAIBHO-TICHXOJIOTHYECKOE, COIHaIbHOE OJaromnosydne
oOydaromuxcsi B KU3HM 00pa3oBaTeNbHOW OpraHW3allid, OIIyIICHUE JICThbMH
0€30MacHOCTH U MCUXO0JIOTUYECKOro KoMdopTa, HHHOPMAITMOHHON O€30IaCHOCTH.

1.2. MeTranpeaMeTHble pe3yJbTaThl
MertanpeaMeTHbIE PE3YJIBTATHl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
NpeACTABJICHBI TPeMs IPyIIIaMH YHHBEPCAJIbHBIX YU4eOHbIX AeicTBuil (Y'Y /):

1.2.1 PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe JeliCTBHS
BbInyCKHHK HAYYUTCH:

- CAaMOCTOSTEILHO OTPEEIATh 1IEJH, 33/1aBaTh apaMeTPhl U KPUTEPUH, ITO0 KOTOPHIM
MOKHO OTIPEICITUTh, YTO IETh TOCTUTHYTA;

- OIICHWBATh BO3MOXXHBIC TIOCJIEICTBHS JOCTHUKEHUS TIOCTaBJICHHOM 1€ B
JeSTETbHOCTH, COOCTBEHHOW >KM3HU M KU3HHU OKPY’KAIOIIMX JIIOJICH, OCHOBBIBASICh Ha
COOOPaKEHUSIX STUKHA U MOPAJIH;

- CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTENBHOMN JACATEIHHOCTH
Y )KHU3HCHHBIX CUTYAIHIX;

- OIICHWBATh PECYpChl, B TOM YHUCJE BpeMs M JIPYrHe HeMaTepuaabHbIE PECYPCHI,
HEOOXOAMMBIC JISl TOCTHKEHUS TTOCTABICHHON 11ETTH;

- BBEIOMpATh MyTh JOCTMKCHHSI IIEJH, IUIAHUPOBATh PEIICHUE MOCTABJICHHBIX 3aj1ad,
ONITHMH3UPYS MaTepUaIbHBIC M HEMaTepHUaIbHBIE 3aTPaThl;

- OpraHu30BBIBaTh A((PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX ISl JOCTHIKEHUS
MOCTaBJICHHOM 1IN,

- COIIOCTAaBJISATh TOJYYEHHBINH PE3yJbTAaT NESITCIBHOCTH C TOCTaBICHHON 3apaHee
HENBIO.

1.2.2 Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eiicCTBUS
BpInyCKHUK HAYYHTCH:
- HWCKaTh M HaXOJUTh OOOOIIEHHBIC CMOCOOBI PEIICHUS 3ajJady, B TOM 4YHUCIE,
OCYUIECTBJIATH Pa3BEPHYThI MHPOPMALIMOHHBIN MOUCK U CTaBUTh HA €70 OCHOBE HOBBIE
(yueOHbI€ ¥ TTO3HABATENbHBIE) 3a1a4H;



- KPUTHYECKHU OIICHUBATh M MHTEPIPETUPOBATH MHMOPMAIMIO C pa3HBIX MO3UIIUM,
pacno3HaBaTh U PUKCUPOBATH NPOTUBOPEUHS B MHPOPMALIMOHHBIX NCTOYHHUKAX;

- UCIIOJIb30BaTh Pa3IMYHbIE MOJEIIBHO-CXEMATUYECKUE CPEACTBA JIJI IPEACTABICHUS
CYLIECTBEHHBIX CBA3€H M OTHOLIECHWW, a TakKe€ IPOTHUBOPEYMil, BBISIBICHHBIX B
UH(OPMAITMOHHBIX UICTOYHUKAX;

- HAaXOIWUTh W NPUBOAUTH KPUTHUYECKUE APTYMEHTHl B OTHOLIEHWU [EUCTBUUA H
CYXKJEHUU JIPYroro; CIOKOMHO M Pa3yMHO OTHOCUTHCA K KPUTHUYECKHM 3aMEUYaHUSM B
OTHOLIEHUU COOCTBEHHOTO CYXIEHHS, PacCMaTpPUBaTh MX KaK PECYpC COOCTBEHHOI'O
pa3BUTHS;

- BBIXOJUTH 32 PaMKH Y4€OHOro MpEeaMETa W OCYLIECTBIATH LEJICHANPAaBICHHBIN
MOMCK BO3MOXKHOCTEH Il IIMPOKOTO MEPEHOCa CPEJCTB U CIIOCOOOB IEUCTBUS;

- BBICTpauBaTh WHIAMBUIYAIbHYIO O00pa30BaTENbHYIO TPAECKTOPHUIO, YUUTHIBAs
OTrPaHUYEHMS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYEHHS;

- MEHSATh U YAEP>KUBATh Pa3HbIC MO3UIHUH B IO3HABATEIBHOMN JAEATEILHOCTH.

1.2.3 KoMmMyHMKATHBHbIC YHHBepCcaJIbHbIe YUeOHbIe eliCTBUS
BbinyCKHMK HAY4YUTCH:

- OCYLIECTBIIATh JEJIOBYK0O KOMMYHHUKAIMIO, KaK CO CBEPCTHUKAMHM, TaK M CO
B3pOCJIbIMU (KaK BHYTpU OOpa30oBaTeIbHOM OpraHu3allud, TaK M 3a €€ Ipejaesiamu),
noaAOUpaTh MAPTHEPOB [JIsl JEJIOBOM KOMMYHHUKALIMM HCXOJs M3 COOOpa)KeHUM
PE3yNBTATUBHOCTH B3aUMOJECHCTBHUS, a HE JIMYHBIX CUMIIATHIA;

- IIPU OCYIIECTBJIEHUHU TPYNIOBON pabOThI ObITh KaK PYKOBOJUTENEM, TaK U YJICHOM
KOMaH/ibl B pa3HbIX POJIsX (Fe€HEepaTop WAEH, KPUTUK, UCIIOJHUTENb, BBICTYINAIOIIUH,
9KCIIEPT U T.1.);

- KOOPJAMHUPOBATh U BBINOJHATH pabOTy B YCIOBUSAX PEaJbHOr0, BUPTYaJbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOICHCTBUS;

- Pa3BEpHYTO, JIOTUYHO M TOYHO M3J1araTtb CBOIO TOYKY 3PEHHs C HCIIOJIIb30BAaHUEM
aJIeKBATHBIX (YCTHBIX U TUCbMEHHBIX ) A3BIKOBBIX CPEJICTB;

- pacro3HaBaTh KOH(IMKTOT€HHbIE CUTyallud U NPeNOTBpallaTh KOH(QIUKTHI 1O UX
aKTUBHOMU (ha3bl, BRICTPAUBATH JEJIOBYIO U 00pa30oBaTEIbHYI0 KOMMYHHKAIMIO, n30eras
JUYHOCTHBIX OLEHOYHBIX CYXICHUH.

1. 3. lIpeameTHble pe3yabTathl. Ba3oBblil ypoBeHb

B cootBerctBun ¢ ®I'OC COO, npenMeTHble pe3ysbTaThl OCBOEHHUS MPOTrPaMMBbI
(bakynbTaTUBHOTO Kypca Ha 0a30BOM YpOBHE MPEICTaBIEHBI JIByMS TPYIIIaMHU:
«BBIMYyCKHUK HaydHuTCsl — 0a30BbI YPOBEHBY», «BBIMTYCKHUK MOJYyYUT BO3MOXKHOCTH
HAay4YUThCsl — 0a30BbI YpOBEHb». [pylnma pe3ylnbTaToOB «YYeHHMK HAYYHTCSD)
MIPEICTABIISIET COOO0M pe3yNbTaThl, JOCTHKEHHUE KOTOPHIX 00ECIIEUYUBACTCS YUUTEIEM B
OTHOIIIEHUU BCEX YYalIUXCs, BBIOpPABIIMX JAHHBI YpoBeHb 0OydeHus. ['pymmna
pPE3YNhTAaTOB «YYEHHMK MOJYYHT BO3MOKHOCTH HAYYUTHCSH» OOecreynBaeTcs
YYUTEIEM B OTHOIIECHUU YacTH HauOojee MOTUBUPOBAHHBIX U CIOCOOHBIX ydalluXcs,
BBIOPABIINX JaHHBIM ypoBeHb 00yueHus. [Ipu koHTposie kayecTBa 00pa3oBaHus Tpymna
3ajaHU, OPUEHTUPOBAHHBIX HA OLICHKY JOCTHMKECHMS TJIAHUPYEMBIX PE3YyJIbTATOB W3
0JI0Ka «YUEHUK MOJYYUT BO3MOKHOCTh HAYUUTHCS», MOKET BKIIIOUATHCS B MaTEpPHAIIbI
0JI0ka «YYEHUK Hay4uTCs». DTO MO3BOJMUT MPEJOCTABUTH BO3MOMXHOCTH YYaIIUMCS



MMPpOACMOHCTPUPOBATh OBJAACHUC KAaUCCTBCHHO MHHBIM YPOBHEM I[OCTI/I}KCHI/Iﬁ 141
BbIABJIATH AMHAMUKY pOCTa YHCJICHHOCTH Hanooce MNOATOTOBJICHHBIX YYaIlIUXCH.

Pe3yabTaThl 6230BOr0 YpOBHSI OpPUEHTHUPOBAHBI Ha OOIIYI0 (HYHKIIMOHAIBHYIO
IPaMOTHOCTb, MOJYyYE€HHE KOMIIETEHTHOCTEW ISl MOBCEIHEBHOM JXKHU3HU M OOLIEro
pa3BUTHS. JTa IPyNa pe3yJbTaTOB NpeanoJaraer:

— NOHUMAaHUE NPEIMETa, KIIFOUEBBIX BOIPOCOB U OCHOBHBIX COCTABJISIOLINX 3JIEMEHTOB
M3Yy4aeMoil MpeIMETHOM 001acTH, YTO 0OECTIEUNBAETCS HE 3a CUET 3ay4HBaHUS
ONpENEICHUI U MPaBUII, @ HOCPEACTBOM MOJIEIUPOBAHMS M IOCTAHOBKH IMPOOJIEMHBIX
BOIPOCOB KYJbTYPBI, XapaKTEPHBIX ISl TAHHOM MpeIMETHOU 00IacTH;

— YMEHHE peliaTh OCHOBHBIC MTPAKTUYECKUE 3a/1a4d, XapaKTePHbIE JJIs UCIIOJIb30BaAHUS
METOJIOB U MHCTPYMEHTApUsl JaHHOU MpeAMETHOM 00J1acTH;

— OCO3HaHMUE paMOK M3y4aeMOU NpeIMETHON 00JaCTH, OTPAHUYEHHOCTH METOJIOB U
UHCTPYMEHTOB, TUITUYHBIX CBSA3€H C HEKOTOPBIMU JIPYTUMHU 00JIACTSAMHU 3HAHUSI.

IlIpeomemmnunie pezyromamal pazoena « YueHuk noiyuum 603mM0HCHOCHLb
HAy4umpcs) He BBIHOCATCSA HA UTOTOBYIO aTTECTALMIO, HO MPU TOM BO3MOKHOCTb UX
JOCTHKEHHUS TOJKHA OBITh MPEAOCTABIICHA KAXKIOMY 00y4YaroIeMycs.



IIpeaMeTHbIE pe3yJbTaThl (PAKYJIbTATHBHOIO KypCa M0 MATEMATHKE

Iesn ocBoeHust

|. Yuennk Hayyurcs

1. Yuenux nonyuum eo3morcnocmo nayuumocs

]_IJ'ISI HUCIIOJIB30BAaHU B HOBCGI[HCBHOﬁ ZKHN3HH U
oOecIieueHus BO3MOKHOCTH YCIICHIHOIO

ﬂ]lﬂ paseunmus mMolidileHus, UCnojb3068AHUA 6
NOBCEOHEBHOU HCU3HU U 0Decneyenus 603MONCHOCIU

Kypca IPOJOJDKEHHU 00Pa30BAHUSA 110 CIIEHUANBHOCTSAM, HE | YCReuHo20 NpooodiceHus 00paz06anus no
CBSA3aHHBIM C MPUKJIAJHBIM HCIOJIb30BAHUEM CNeyuanrbHOCMAM, He C8A3AHHBIM C NPUKIAOHLIM
MaTeMaTUKUu UCnob306dHUEM MAMEMAMUKU
TpeboBanus k pesyjabTaram
Paznen |. BbINyCKHHK HAYUHTCS Il. Boinycknuk nonyuum 603mozcnocms
Hayuumucs
OnepupoBaTh Ha 6a30BOM YpOBHE HOHSATUSMU: Onepuposams NOHAMUAMU. 3ABUCUMOCb BETUYUH,
3aBUCUMOCTb BEJIMYUH, (DYHKIIMSI, ApTYMEHT U @dynKryus, apeymenm u 3uavenue hyHKyuu,
3HaueHuEe (PYHKIHH, 00JIaCTh ONpEETICHUS U o0b1acme onpeoeneHus: U MHOMCeCmE0 3HAYeHUl
MHOYECTBO 3HaUeHUN PyHKIIUH, rpaduk @dyukyuu, epaghux 3asucumocmu, epagpux
3aBUCUMOCTH, TpapuK (PYHKIIMH, HYJIH (PYHKIUH, @dynryuu, Hyau QyHKYUU, NPOMeNCymKu
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, BO3PACTaHHUE Ha 3HAKONOCMOAHCMBA, 803PACMAHUE HA YUCTIOB0M
YHUCJIOBOM MIPOMEXKYTKE, YObIBAHHE HA YUCIOBOM npomexcymke, Yovl8anue Ha Yucio80M
MPOMEKYTKE, HauOOJbIIEE U HAMMEHbBIIIEE npomedxcymke, Hauboabuiee u HaumeHvuiee
3HaYeHHE (PYHKIIUU HA YHUCIIOBOM IPOMEXKYTKE, 3HaYeHue QYHKYUU Ha YUCTIO80M NPOMEINCYMKE,
1. ®ynkuun nepuoandecKast GyHKIIHS, TIEPUOI; nepuoouyeckas GyHKyus, nepuoo, YemHas u

OIepupoBaTh Ha 0A30BOM YPOBHE MOHSITUSIMHU:
npsiMasi 1 oOpaTHasi MPONOPLHMOHATBHOCTh
JUHEWHas, KBaJlpaTUuHasi, JJorapupmuieckas 1
nokazarteibHast PyHKLINUH, TPUTOHOMETPUYECKHUE
byHKINY;

pacno3HaBaTh rpaduKu 3J€MEHTAPHBIX (YHKIIMIA:
psIMOI U 0OpaTHOM POMOPLIMOHATILHOCTH,
JMHENHOM, KBaJpaTUYHOH, JIorapuMUUecKoil U
NoKa3aTesIbHON (QYHKLMA, TPUTOHOMETPUYECKHUX

HeuemHas QYHKYuu;

onepuposamv NOHAMUAMU: NPAMASL U OOPAMHAS]
NPONOPYUOHATLHOCMb, TUHEUHAS, K8AOPAMUYHAS,
Jloeapugpmuyeckas u NoKasamenvbHas QyHKyuu,
mpu2oHoMempuiecKue QyHKyuu,

— onpeodenamov 3HaueHue QYHKYuU no 3HaA4eHUu0
apeymenma npu pasiuyHulx cnocooax 3a0aHus
dyukyuu;

— cmpoumb 2paguKru u3y4eHHulX QYHKYUL,




byHKIINI;

COOTHOCHUTH TpaduKU AIEMEHTAPHBIX (DYHKIIUNA:
psIMON ¥ 00paTHOM MPOMOPLIIMOHATIBHOCTH,
JUHEWHOU, KBaJIpaTUIHOM, JTorapuMHUIECKON 1
MoKa3aTesIbHON (QYHKIMMA, TPUTOHOMETPUUYECKHUX
byHkuuii ¢ GopmynaMu, KOTOPHIMU OHU 3a/1aHbL;

HAXOJUTh MO rpaduKy NPUOIMKEHHO 3HAYCHUS
(GyHKIUU B 33/IaHHBIX TOYKAX;

OTIpeIEeNIATh MO0 rpaduKy CBOMCTBA GYyHKIMH (HYJIH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH
MOHOTOHHOCTH, HAUOOJIbIIINE U HAUMEHBIINE
3HA4YCHUS U T.IL.);

CTPOUTH 3CKU3 Tpaduka GyHKINH,
YIOBJIETBOPSIOLIEN TPUBEACHHOMY HA0Opy
yCJoBUM (TPOMEKYTKH BO3pacTaHus / yObIBaHUS,
3HaueHHEe (PYHKIMU B 33JJaHHOUN TOYKE, TOUKH
KCTPEMYMOB H T.JI.).

B noeceomnegnoit ycuznu u npu uzyueHuu opyzux

npeomemoas:

OTpeeNsaTh N0 rpaguKkaM CBOWCTBA peabHbIX
MPOIIECCOB U 3aBUCUMOCTEN (HauOOIbIIINe U
HAaUMEHBIITNE 3HAYCHUS, TPOMEKYTKHU
BO3pACTaHUs U yOBbIBaHUS, POMEKYTKU
3HAKOIMOCTOSHCTBA U T.I1.);

UHTEPIPETUPOBATH CBOICTBA B KOHTEKCTE
KOHKPETHOM IIPAKTUYECKON CUTYaluU

ONuUCHIBAMb NO 2PAPUKY U 8 NPOCENUUX CTYHASAX HO
gopmyne nogedenue u c8oUcmea yHKyui,
Haxoo0ums no epaguxy yHkyuu Hauboavuiue u
HauMeHbUuUue 3HAYeHUs,

cmpoums 3cKU3 epaguxa Qyuxkyuu,
yooesiemeopsouell NPUBeOeHHOMY Habopy
VCA08ULL (NPOMENCYMKU 803PACMAHUS/YObIBAHUS,
3HaueHue QYHKYuU 8 3a0aHHOL MoUKe, MOUKU
IKCMPEMYMO8, ACUMNIMOMbL, HYIU QYHKYUU U
m.o.);

peuiams ypasHeHus, npocmenuiue Cucmembl
VPABHEeHULL, UCNOJIb3YS CBOUCMBA PYHKYUL U UX
epaghukos.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux

YUEOHBIX nPeOMemos:

— onpedenams No 2pagpuram u UCnoab3068ansv O
peutenus NPUKIAOHbIX 3a0a4 CEOUCMBA PealbHbIX
npoyeccos u 3agucumocmell (Haubonvuiue u
HaumMeHbuUue 3HA4eHUsl, NPOMENCYMKU
803pacmanus u yovleaHus yHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCMBA, ACUMNINOMb,
nepuoo u m.n.);

—  UHMEPNpemupo8ams CE0UCMBA 8 KOHMeKCme
KOHKPEMmHOU NPaKmu4eckou cumyayuu,

— onpeodenamo no spagukam npocmeriuiue
Xapaxkmepucmuky nepuooudecKux npoyeccos 8
ouon02UU, IKOHOMUKE, MY3bIKE, PAOUOCEA3U U Op.
(amnaumyoa, nepuoo u m.n.)

2. YpaBHeHUS U

HepaBeHCTBa

PemaTe nuHEHbIE ypaBHEHMS U HEPABEHCTBA,

KBaJIpaTHbIC YPABHCHMUS;

—  Pewamv payuornanvrvie, nokazamenvHvie u
Jlocapugmuyeckue ypasHeHus U HepaseHcmad,
npocmeuuiue UppayuoHaIbHble U




pemaTh Jorapu(MUUECKUE YPaBHEHUS BUIa
log a (bx + ¢) = d u mpocTeiiiime HepaBeHCTBA
Buaa log . x < d;

pelaTh NoKa3aTeNlbHbIe ypaBHEHHs, Buja a >+ = d
(rme d MOXXHO MPEICTABUTh B BUJIC CTCIICHU C
OCHOBAHHEM @) M ITPOCTEHIITIE HEPABEHCTBA BH/1A
a*<d (rme d MOKHO MPEJCTaBUTH B BHJIC
CTEIIEHH C OCHOBAHHUEM a);.

IPHUBOANUTH HECKOJIBKO MIPUMEPOB KOPHEH
NPOCTEHIIIET0 TPUTOHOMETPUYCCKOTO YPaBHEHHUS
BHJA: Sin X =&, COSX=a, tgX =a, Ctg X = &, rae
a — TabJMYHOE 3HAYEHHUE COOTBETCTBYIOMICH

TPUTOHOMETPUUECKON (DYHKITHH.

B noeceonegnoit ycuznu u npu uzyueHuu opyzux

npeomemoas:

— COCTaBJISITh U peIlIaTh YPAaBHEHUS U CUCTEMBbI
YpaBHEHUU TIPU PEIICHUH HECIOKHBIX

IMPAKTUYCCKUX 3ada4

MpUSOHOMempuyecKue ypasHeHus, HepageHCcmad
U Ux cucmemsl,

UCNOIb308AMb MEMOObL peLeHUs. YPAGHEHUL.
npusedetue K U0y «npouzgedeHue pagHo Hyaox»
UNU «HACMHOE PABHO HYII0Y, 3AMEHA
nepemMenHbIX,

UCNOIb308AMb MEMOO UHMEPBALO8 OISl PeUleHUs.
HEePaBeHCmas;

—  UCNOAB308aMb 2papuyeckuli Memoo OJis
NPUOTIUNCEHHO20 PeueHUsl YPABHEHUL U
HepaseHCcmae,

— U300paxdcamv Ha MPUSOHOMEMPULECKOT
OKPYIHCHOCHU MHONCECMBO PeULeHULl NPOCTNEUUUX
MPUSOHOMEMPUYECKUX YPABHEHUL U HePABCHCME;

—  BbINOJHAMb OMOOP KOPHEll YPAGHEeHUL UTU
peueHull HepaseHcma 8 COOMBEmMCmaUU ¢
OONOIHUMETbHLIMU YCIOBUAMU U 02PAHUYEHUSMUL.

B noeceonesnoii scusnu u npu uzyueHuu opy2ux

YUEOHBIX NPeOMemos:

— cocmasnamo U peuams ypasHeHus, CUcmembl
VPA8HeHUll U HepaseHCmaa Npu peuleHuu 3a0ay
Opyaux yueonvix npeomemos,

—  UCNOIb308aMb YPABHEHUSL U HEPABEHCMEA OJIs
NOCMPOEHUSL U UCCNe008AHUSL NPOCTNEUUUX
Mamemamuyeckux mooesell peaibHblX CUMyayutl
UL NPUKTIAOHBIX 3A0aY,

—  yMemb UHMePNPemuposams NOJAY4eHHbll Npu
peuleHul YpaeHeHUsl, HepaseHCmaa Uil CUCTEMbl
pe3yivmam, oYyeHuU8ams e20 npasoonooodue 6
KOHmMeKcme 3a0aHHOU PeanbHOU CUmyayuu uiu
NPUKIAOHOU 3a0ayu




3. TekcToBbBIC

3aJavuu

PeraTe HECI0KHBIE TEKCTOBBIE 33a4l Pa3HbIX
THUIIOB;

— AHAJIU3UPOBATH YCIOBHE 3a7a4H, IPU
HEO0OXOJAMMOCTHU CTPOUTD ISl €€ pelIeHUs
MaTeMaTUYECKYIO MOJIEIIb;

— TIOHMMATh U UCMOJIb30BATh JIJISl PEIICHUS 3a4a4H
uH(OpPMAIINIO, IPEICTABICHHYIO B BUIE
TEKCTOBOM M CHMBOJILHOM 3aIIMCH, CXEM, TAOJIMII,
TuarpaMm, rpauKkoB, PUCYHKOB;

— JIeHCTBOBATH 110 AITOPUTMY, COJIEPKAILIEMYCS B
YCJIOBUU 33/1a4H;

— HCIIOJIB30BATh JIOTUYECKHUE PACCYKICHUS TIPU
pelIeHUN 3a]a4H;

— paboTtarh ¢ U30BITOYHBIMU YCIIOBUSMHU, BBIOUpast
13 Bcel nH(opmaluu, 1aHHbIE, HECOOXOAUMBIC
JUTSl pEeLIEHUs 3a/1auu;

— OCYUIECTBJIATH HECIOXKHBINA IEPeOOp BO3MOKHBIX
pelnieHui, BBIOUpasi U3 HUX ONTUMAIILHOE TI0
KpUTEpHsiM, CHOPMYITUPOBAHHBIM B YCIIOBUH;

— aHaJU3HPOBATh U UHTEPIPETUPOBATH
MOJIyYeHHbIE PEIICHHS] B KOHTEKCTE YCIOBHS
3aJlayu, BBIOUPATh PEIIECHUs, HE TPOTUBOPEYAILINE
KOHTEKCTY;

pemaTh 3a7ja4l Ha pacyeT CTOMMOCTH MOKYIIOK,
yCIIyT, MOE€3/10K U T.I1.;

pelaTh HECIOKHBIE 3a/1a4U, CBSI3aHHbBIE C JJOJIEBBIM
y4acTHEM BO BIIaJIcHUN (HUPMOIL, PEITPUITHEM,
HEJIBU>KMMOCTBIO;

pelaTh 3a1a4l Ha MPOCTHIE MTPOLIEHTHI (CUCTEMBI
CKHJIOK, KOMUCCHH) 1 Ha BBIYMCIICHUE CIOKHBIX
MPOIIEHTOB B PA3JIMYHBIX CXEMaX BKJIAJIOB,

— Pewams 3a0auu pasHvlx munos, 8 mom yucie
3a0a4u nOBLIUEHHOU MPYOHOCU,

—  8blOUPAMb ONMUMATLHBIL MEMOO PeuleHus
3a0ayu, paccmampueas pa3iuyHvle Memoobl,

—  cmpoums MOOeb peuleHus: 3a0ayu, NPo8oOUMb
00KA3amMenbHble PACCYHCOCHUSL,

— pewamv 3a0aqu, mpebyrouue nepebopa
8apUAHMO8, NPOBEPKU YCIOBUL, 8blOOPA
ONMUMANBLHO20 pe3yibmama,

—  QHATUZUPOBAMb U UHMEPNPEMUPOBANDb
pe3yibmamyl 8 KOoHmeKcme yCcl08us 3a0a4u,
8bIOUPAMYb pellerUs, He npomueopedaujue
KOHMeKCmy,

—  nepegooums npu peueHuu 3a0aiu UHHOPMayuo
U3 0OHOU hopMmbl 8 OpY2yI0, UCNONL3YS NPU
Heobxo00umocmu cxemvl, maduysl, 2papuxu,
ouazpammol,

B noeceonesnoii scuznu u npu uzyueHuu opy2ux

npeomemoas:

— peuwamsb npaxkmuveckue 3a0a4u U 3a0a4u U3




KPEUTOB U UIOTEK;

peraTh MPakKTHIEeCKUE 3aa4u, TPEOYIomue
WCITOJIb30BAHUS OTPUIIATEIILHBIX YUCENT: Ha
OTIpeJIeNIeHHE TEMIIEPaTyphl, Ha ONPEACIICHNE
MOJIOKEHUST HAa BpeMEHHOM ocH (10 Haliel 3psl U
10CJIe), Ha IBM)KCHHE JICHEKHBIX CPEACTB
(mpuxoj/pacxoj), Ha ONpeACICHUE
IITyOUHBI/BBICOTHI U T.11.;

UCIOJIb30BATh MOHSTHE MacllTada JJig HaXO0XKICHUS
pacCTOSTHUM M IJTMH Ha KapTax, IIaHax
MECTHOCTH, IVIAHAX [TOMEIIEHNM, BBIKPOMKAX, IPU
paboTe Ha KOMIIBIOTEPE U T.II.

B noeceonesnoii ycusnu u npu uzyueHuu opyux
npeomemoes:

— pemiaTh HECIOXHBIC MPAKTHUSCKUE 3a0a49H,
BO3HMKAIOIIIME B CUTYAIUSX TTOBCETHEBHOM KU3HU

opyaux npeomemos

4. I'eomeTpust

OnepupoBaTh Ha 6a30BOM YpOBHE TOHATUSMU:
TOYKa, NpsAMasi, INIOCKOCTh B IPOCTPAHCTBE,
NapajyieIbHOCTh U MEPIEHANKYISPHOCTD IPSIMBIX
U TJIOCKOCTEH;

pacno3HaBaTh OCHOBHBIE BUIbl MHOTOI'PaHHUKOB
(mpu3ma, nupaMuia, TPSIMOYTOJIbHBII
napasuiesienunes, Kyo);

M300pakaTh U3ydyaeMble (UTYphl OT PYKH H C
MPUMEHEHUEM TTPOCTHIX YEPTEIKHBIX
WHCTPYMEHTOB;

nenaTth (BBIHOCHBIE) TNIOCKUE YEPTEXKHU U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYpP: BUJ] CBEPXY, COOKY,
CHU3Y;

U3BJIEKATh HH(OPMALIHIO O MPOCTPAHCTBEHHBIX
reOMeTpUUECKUX PUTypax, MPEACTABICHHYIO HA

Onepuposams NOHAMUAMU. MOYKA, NPIMAS,
NIIOCKOCMb 8 NPOCMPAHCIEE, NAPAJLLEIbHOCb U
NEPREeHOUKYIAPHOCHb NPSMBIX U NIOCKOCMELL,

npUMeHsmo OJisl peulenust 3a0ay 2eomMempuiecKue
Gaxmel, ecu Ycioeust nPUMeHeHUs 3a0aHbl 6
s6HOU hopme;

peutams 3a0a4i Ha HAXOHCOEHUE 2eOMEMPUYECKUX
BeUUUH NO 00PA3YAM UTU ANCOPUMMAM,

oenams (8bIHOCHbLE) NIIOCKUE YEPMENCU U3 PUCYHKOB
00beMHBIX Pucyp, 6 MOM YUCIe PUcO8ams U0
ceepxy, cOOKy, Cmpoums ceveHust
MHO202PAHHUKOB,
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YepTEeKax U PUCYHKAX;

npuMeHsTh Teopemy [Iudaropa npu Berauciennn
AJIEMEHTOB CTEPEOMETPUUECKHUX (DUTYP;

HaXOJUTh 00BEMBI U TUIOIIAIA TIOBEPXHOCTEH
MPOCTEHIINX MHOTOTPaHHUKOB C TIPUMEHEHUEM
hopmyu;

pacro3HaBaTh OCHOBHBIE BUJIBI TEJ BPAILICHUS
(koHyc, MUIMHAP, cepa u 1map);

HaXOJUTh 00BEMBI U TUTOIIAIN TTIOBEPXHOCTEH
MIPOCTEUIITUX MHOTOTPAHHUKOB U TEJI BPAIICHUS C
npuMeHeHueM HopMyI.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux

npeomemoas:

COOTHOCHUTH a0CTPAKTHBIC TEOMETPUUECKUEC TTOHATHUS
1 (aKThI C peaTbHBIMHU )KU3HCHHBIMU 00BEKTaMHU
U CUTYaIVsIMU;

UCIIOJIb30BaTh CBOMCTBA IPOCTPAHCTBEHHBIX
TreOMETPUYECKUX QUTYD IS PEIICHUS TUTTOBBIX
3aJ1a4y MPAaKTUIECKOTO COJIePKaAHUS;

COOTHOCHTH TUIOIIAIN TIOBEPXHOCTEH TET
OJIMHAKOBOW (DOPMBI Pa3TUYHOTO pa3Mepa;

COOTHOCHUTH OOBEMBI COCY/I0B OMHAKOBOM (hOPMBI
Pa3IMYHOTO pa3Mepa;

OIICHUBATh (hOPMY MTPaBUILHOTO MHOTOTpaHHUKA
TIOCJIE CITUJIOB, CPE30B U T.II. (OTIPEACIIATH
KOJIMYECTBO BEPIIUH, peOep U rpaHei
TIOJIYYCHHBIX MHOTOTPAHHUKOB)

U38IeKamo, UHMEPNPEMuUposamy u
npeoobpazoevleamsv UHGOPMAyUIo o
2eoMempuieckux ueypax, npedcmasieHHyI0 Ha
yepmedsncax;,

NPUMEHAMb 2eomMempudeckue Gaxkmuol 0 peueHus
3a0auy, 8 Mom yucie npeonoazarux HeCcKoIbKo
Wazo8 peulerus;

ONUCHIBAMb 83AUMHOE PACNOJIONCEHUE NPAMBIX U
nI0CKOCmell 8 NPOCMPAHCIEe;

Gopmynuposams ceolicmea u NpUsHaKu guayp,

00KA3b18AMb 2e0MeMPUUECcKUe YMeepHcOeHUs.,

61a0emsb CMmanoapmuou Kiaccupuxkayuetl
NPOCMPAHCMBEHHBIX pucyp (MUpamuovl, NPU3Mbl,
napannenenuneowvl);

Haxooums 06vembl U NIOUA0U NOBEPXHOCMeEL
2eoMempuiecKux mejl ¢ npuMeHeHuem opmyi,;

BLIYUCTAMb PACCMOAHUS U Y26l 8 NPOCMPAHCMEBE.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux

npeomemoas:

UCNONIL308AMb CEOUCNBA 2EOMEMPUYECKUX hucyp
0J15 peuleHus 3a0a4 NpaKmuyecko20 xapakxmepa u
3a0ay u3 opyaux ooaacmeni 3HAHUl
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2. CoaepixkaHue mporpamMmsl (pakyJbTATHBHOIO Kypca.

2.1 ®yHkuuu

Pemrenne 3aga4 ¢ MCMOIBL30BaHUEM CBOMCTB YHCEI M CUCTEM CUHMCIIEHHS, NSIIMMOCTH, JOJIECH
M YacTei, MPOILIEHTOB, MOJyJed uwucen. PemieHue 3amady C KMCHOJIB30BAaHHEM CBOWCTB
CTENICHE M KOpHEW, MHOTrOWJICHOB, IIpeoOpa3oBaHW MHOTOUJIECHOB U JPOOHO-
pallMOHAJIbHBIX BBIpOKECHUHN. PelieHue 3ajad ¢ MCMOJIB30BaHUEM TIpadyCHOM MeEpbl yria.
Mopaynp 4ncia U ero cBoiicTBa. PerieHue 3agady Ha JIBM)KECHHE M COBMECTHYIO PaboOTy C
MTOMOIIIBIO JTUHEWHBIX M KBAJIPATHBIX YPAaBHEHUN U UX CHCTeM. PelieHue 3a1a4y ¢ MOMOIIbIO
YHCJIOBBIX HEPABEHCTB W CHCTEM HEPABEHCTB C OJHON MEPEeMEHHOW, C TPUMEHEHHEM
M300paKEHHSI YHCIIOBBIX TPOMEKYTKOB. PereHue 3amad ¢ HCIOIB30BAHUEM YHCIOBBIX
byHKIMiA 1 ux rpadukoB. Vcmonp3oBaHue CBOWCTB U TPaUKOB JTUHEHHBIX U KBAIPATHYHBIX
byHKIUi, 00paTHON MPONMOPIMOHATBFHOCTH W (DYHKUIUU y=Vx. T padudeckoe pelieHne
ypaBHEHHI U HEPABEHCTB.

Tpuronomerpruueckass OKpPY>KHOCTb, paauaHHas Mepa yria. CHHYC, KOCHHYC, TaHTEHC,
KOTAHT'€HC IPOU3BOJILHOIO yriia. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO U CIICJICTBHS
13 Hero. 3Ha4YeHHs TpUroHOMeTpudeckux pynkmuit ms yrios 0°, 30°, 45°, 60°, 90°, 180°,

270°. (0, g %gg pan). opmyIbl CIOKEHUS TPUTOHOMETPUYECKUX (DYHKIHM, (GOpMYIIbI

npuBeieHus1, GOpMYJIbl IBOMHOTO apryMEHTA.

Hymu ¢yHKIUMM, NOpPOMEXYTKHM 3HAKONOCTOSHCTBA, MOHOTOHHOCTb. HamOombiiee u
HauMeHbllee 3HaueHue ¢GyHkuuu. llepuoanueckue ¢QyHkuMu. YeTHOCT M HEYETHOCTh
¢bynkuumii. CrnoxHbie QyHKIIIH.

Tpuronomerpruueckue QyHKIIMA Y =COSX,y=SinX,y=tgx. Oynkmus Yy =ctgx. CoiicTBa u
rpa@uKd TPUTOHOMETPUYECKUX (PYHKUUNA. APKKOCHHYC, ApKCHHYC, APKTAHT€HC YHCIIA.
ApPKKOTaHI€HC YHUCIa.

CrenenHass QyHkuusi u ee cBoiicTBa M rpaduk. HppamnuoHanbHble ypaBHEeHHs. Meroa
MHTEPBAJIOB ISl perieHus: HepaBeHCTB. [IpeoOpazoBanus rpadukoB QyHKIUN: CABUT BIOJb
KOOPDAMHATHBIX OCEH, PACTsHKEHUE U CKATHE, OTPAKEHUE OTHOCUTEIBHO KOOPAMHATHBIX
oceil. I'paduueckne MeToAbl pEelICHUs YPAaBHEHHM M HEPaBEHCTB. PerlieHue ypaBHEHHH U
HEPaBEHCTB, COJEPXKAIIUX MEPEMEHHYIO NOJ 3HAKOM MOAyJs. CHUCTEMBbI NMOKa3aTElbHBIX,
JorapuMHUUECKUX W HUPpPAaUMOHAIBHBIX  ypaBHEHHMH. CHCTeMBbl  IOKa3aTeIbHbIX,
norapuMHUUECKNX HepaBeHCTB. B3ammuHo oOpatHeie (QyHkiuu. ['paduku  B3auMHO
oOpaTHBIX (QYHKIMI. Y paBHEHUS, CHCTEMbI YPAaBHEHUI C TTapaMETPOM.

[IpousBoanas ¢ynkuuu B Touke. KacarenpHas k rpaduky ¢yHkuuu. ['eomeTpuyeckuii u
¢duznyeckuit cmbic npous3BoAHON. IIpomsBoanble 3yieMeHTapHbIX GyHKIUN. [IpaBuna
muddepenurpoBanusi. Bropas mpousBoaHas, €€ TeOMETPUYECKUd U (PU3UUECKUN CMBICIL.
[lonsitTue o HempepbIBHBIX (PYHKIUAX. TOUKM 3KCTpemMyMa (MakCUMyMa W MUHHUMYyMa).
HccnepoBanue siaeMEHTapHBIX (QPYHKIMHA HaA TOYKM OJKCTpeMyma, Haulojblliee U
HavMeEHblllee 3HAYeHUE C MOMOIbI0 MNpou3BojaHON. [locTpoeHue rpadukoB QyHKUUN C
ITOMOUIBIO MPOU3BOAHBIX. [[puMEeHEHNE TPOU3BOTHOM MIPU PELICHUU 33/1a4.

[TepBooOpasnas. IlepBooOpasubie aneMeHTapHbIX (yHKIMH. [lnomans KpUBOJIWHEWHOMN

tpaneruu. @Popmyna Herorona-Jleitoaumna. OnpeneneHHbli uwHTErpan. Beruncienue

10 e TUIOCKKUX (GUTyp U 00bEMOB TEN BPAIIEHUS C TIOMOIIBIO HHTETpaa.
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2.2 YpaBHeHUs] U HEPABEHCTBA

[Ipocreiinive TPUrOHOMETPUYECKHE YpaBHEHUs. PelieHne TpuroHoMeTpu4ecKux
ypaBHeHUI. OOpamHvle mpuecoHomempuyeckue QyHKyuu, ux ceoticmea u epaguxu. Pewenue
NPOCMeNUUX MmpueoHOMempu4ecKux HepaseHCcms.

CreneHb ¢ JeHCTBUTEIBHBIM MOKa3aTEIeM, CBOMCTBA CTETICHH.

[Ipocreiive nmokaszarenbHble ypaBHEHMs U HepaBeHCTBa. [lokazaTenbHas GyHKIUS U ee
CBOMCTBA U TpaduK.

Jlorapudwm uucna, cBoiictBa jorapudma. Jlecaruunsiii Jorapudm. Yucno e. Hamypanvhoiii
noeapugm. llpeodbpazoBanue gorapupMUIECKux BeIpakeHui. Jlorapupmudeckue
ypaBHEHHUA U HepaBeHCTBa. Jlorapupmudeckas GyHKIUS U €€ CBOMCTBA U rpaduK.

2.3 TekcroBbIe 32124

Pemenue 3amay Ha TabnuvyHOE M Tpadrdeckoe MpeACcTaBIeHUE JaHHBIX. Vconp30Banme
CBOMCTB M XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEIHUX, HAMOOIBIIIETO U HAMMEHBITIETO
3HAYCHUS, pa3Maxa, TUCIICPCUH.

2.4 Teomerpus

Pemenue 3a1ay ¢ npuMEeHEHHEM CBOMCTB (PUTYp Ha MJIOCKOCTH. 3aJja4M Ha JI0Ka3aTeIbCTBO
Y IIOCTPOECHUE KOHTpIIpUMEpOB. Mcnonb30BaHne B 3a1a4ax MPOCTEUIINX JJOTHYECKUX
rpasuJl. Pelienue 3a1a4 ¢ UCIOJIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOILLIEHUH B
MPSAMOYTOJIBHBIX TPEYTrOJIbHUKAX, (JAKTOB, CBA3aHHBIX C YETHIPEXYTOJbHUKaMU. Perienne
3a/1a4y ¢ UCMHOJIb30BaHUEM (PAaKTOB, CBSI3aHHBIX C OKPYKHOCTAMU. Pemenue 3amay Ha
U3MEPEHHUSI Ha TNTIOCKOCTH, BBIYMCIIEHUE JIMH U TuIomaaen. Pewenue 3adau ¢ nomowwbio
8EKMOPO8 U KOOPOUHAM.

Harnsnnas crepeomerpust. urypel 1 ux uzoopakenus (Ky0, mTupamMuaa, Ipu3Ma).
OcHosHvie nouamus cmepeomempuu u ux ceoticmea. CeueHus Kyoa u Terpasapa.

Touka, mpsiMast ¥ IIIOCKOCTh B IMTPOCTPAHCTBE, AKCUOMBI CTEPEOMETPHUHM U CIIEICTBUS U3 HUX.
B3auMHOe pacnoioxkeHue npsameiX U IIIOCKOCTEN B pocTpancTie. [lapamnensHoCTh
MPSIMBIX U TJIOCKOCTEH B MpocTpaHcTBe. M300pakeHne NpoCcTeHIIX MpoCTPaHCTBEHHBIX
¢buryp Ha iockoctu. Paccrosiuus Mexay Gpurypamu B mpoCTpaHCTBE.

VYrael B npoctpancTie. [lepneH Ky IspHOCTh NPSAMBIX U INIOCKOCTEH.

[Ipoexius purypsl Ha MWIOCKOCTh. [Ipu3HaKky MepreHIUKYIAPHOCTH MPSMBIX U TIIOCKOCTEH
B IIPOCTpaHCTBE. TeopeMa o0 Tpex MEePIEeHANKYIIIpax.

Mmuororpannuku. [lapannenenunen. CBoicTBa NpAMOYTOJIBHOTO NapaJuICICIUATIEAA.
Teopema ITudaropa B npoctpanctse. [Ipuzma u nupamuia. [IpaBunbpHas nupamuaa u
npaBuibHas npusMa. [Ipsimast nupamuga. DI€MEHTHI IPU3MBI U TUpaMuIbl. Berauciaenue
DIIEMEHTOB TIPOCTPAHCTBEHHBIX (puryp (pedpa, TnaroHaiu, yribl).

Tena BpameHus: UUIUHAP, KOHYC, cepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTOBOTO
HUJIMHAPA, TPSIMOT0 KPYyroBoro konyca. M3o0paxeHnue Te BpalieHus: Ha MIOCKOCTH.
lIpedocmasnenue 06 yceuenHoM KOHYce, ceueHUs KOHyca (napaiieibHoe 0CHO8AHUIO U
npoxoosiujee uepes epuluny), ceyeHus YuruHopa (napaineibHo U nepneHOUKyIspHO oCl),
ceuenus wapa. Pazeepmra yununopa u konyca. Ilpocmetiwiue KombuHayuu MHO202PAHHUKOG
U mes 8paweHus Mexicoy coool.

[itomaib NOBEPXHOCTH MPABWIBHOW UPaMUIBI U IPSAMOW npu3Msl. [nomans moBepxHocTu
MPAMOTO KPYyrOoBOTO HWJIMHAPA, TPSMOT0 KPyroBOro KOHyca U 1apa.
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[TonstTue 06 o6beme. OOBEM MHUpaMUABI M KOHYCA, MPU3MbI 1 HWIHHIpa. O0beM mapa.
Ilo0o6nvie mena 6 npocmpancmee. COOTHOIICHUS MEXY TUIOIIAISIMU TOBEPXHOCTEN U
o0beMamMu MOAOOHBIX TEJ.

3. TemaTnuyeckoe miaHupoBanme GpakyJbTATUBHOIO Kypca.

Ne Tema 3agaTus KoanuectBo
ypoka JacoB

[ToBTOpenue cBeaeHUH O QyHKINN

[TocTpoenue rpauKoB IEMEHTAPHBIX (PYHKITHIA

['paduku QyHKIMH, CBI3aHHBIX C MOTYJIEM

OcB0OOOX/IeHUE OT UPPALIMIOHAIBHOCTH B 3HAMEHATEJIE .

Pemenne nppaniuoOHaIbHBIX YPAaBHEHU U HEPABEHCTB

Pemenue HCPABCHCTB MCTOJAOM HMHTCPBAJIOB

N[OOI WIN|F-
NININDNINDININIDN

[TpeoOpazoBaHue BBIPAKCHHH, COECPIKALNTUX TPUTOHOMETPHUCCKUC
byHKIIMN

8 Pemienne TpUroHOMETPUUECKUX YpaBHEHUUN 2
9 YpaBHEHHUSI, COIEPIKALTUE MOIYJIb. 2
10 Pemenue HepaBeHCTB, COIEpkKAMX TEPEMEHHYIO T10J] 3HAKOM MOTYJIsSt 2
11 HepaBeHcTBa ¢ mapamerpom 2
12 Tpuronomerpuueckne cbyHKuHH 2
13 OO6partHble TPUTOHOMETpUYECKHE (QYHKIIUN 2
14 IImaHumeTpus: TpeyroJbHUKU 2
15 [InanuMeTpus: YeTBIPEXYTOJIbHUKU 2
16 HJ‘IaHI/IMeTpI/ISII OKPY>KHOCTb, KacaTClIbHasA, CCKyIIast 2
17 TekcToBBIC 3amauH . 2
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