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Pabouvas mporpamma coctaBiieHa Ha OCHOBE HOPMaTHBHO-TIPABOBBIX JOKYMEHTOB:
- ®enepanbHOTro 3aKkoHa OT 29 nekadps 2012 1. Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoii
Denepauuny;
- ®eepanbHOIO rOCYIapPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOT'O OOIIET0 00pa30BaHus;
- OCHOBHOH 00pazoBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011Iero oopazoBanus 0011eo0pa3zoBaTeIbHOM
mikouisl Ipu [loconscTBe Poccnu B Erunte;
e IIporpamma asns o6meoOpa3oBaTeNbHBIX YUpekaeHui no anredpe ans 10-11 kmaccos,
cocraButenb bypmucrposa T.A., aBrop Komsirun FO.M. — M.: [Ipocsemenue, 2011r.
e ABTOpCKOW TporpamMmbl «Ajiredpa u Havyana anaimmza 10-11xmy», aBropoB FO.M. Komsruw,
M.B. TkauéBa, H.E. ®&noposa, M.U. lllabyuun. [Tox penakmueit A.b. XXuxuenko.
e IIporpammsl obmieobpazoBarenbHbIX yupexaeHuin «l'eomerpust 10 — 11» mox pen. T.A.
Bbypmucrposoit, 2009 t;

e ABTOpPCKOW mporpaMmbl W TEMATHYECKOTO IUTaHMpOBaHHWS YydeOHoro wmatepuana JI.C.
ATtanacsia;

Ilnanupyembie pe3yJbTAThl 0CBOCHHS Y1eOHOI0 NpeaAMeTa

Nzyuenue anaredpsl 1 HaYaJl MATEMAaTHYECKOTO aHAJIM3a B CTapIIeH MIKOJIE 1aéT BO3MOXKHOCTh
JOCTHKEHUS 00yJarOIIMMHUCS CIASAYIOIINX PE3yIbTaTOB.

JIMYHOCTHEIE:!
- ¢(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;
KPUTUYHOCTh MBIIUIEHUS, YMEHHE PACIIO3HABATh JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTIINYATh
TUNOTE3Y OT (aKTa;
-TOTOBHOCTh M CIIOCOOHOCTh BECTH JIUAJIOT C APYTHUMHU JIFOJAbMHU, TOCTUTATh B HEM B3aMMOTIOHUMAaHMUS,
HAXOJHTh OOIIKE e U COTPYAHUYATH TS UX JOCTH)KCHHUS,
-HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMMU, JETHbMH MIIAIIIETO BO3PACTA, B3POCIBIMU B
00pa3oBaTenbHOI, 00IIECTBEHHO MOJIE3HOM, yueOHO-HCCIeI0BATEIbCKON, TPOSKTHOM U APYTUX BUAAX
JeITeIILHOCTH,
-TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YKCJIE CaMOOOPAa30BaHHIO, HA MPOTHXKEHUH BCE
YKU3HH; CO3HATEILHOE OTHOIIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICIIIHON
npodeccuoHaNbHOM U 0OIIECTBEHHON AESITeTbHOCTH;
-3CTETUYECKOE OTHOIIIEHHUE K MUPY, BKIIFOUast SCTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUECTBA;
-0CO3HaHHBIN BBIOOp Oymymieit mpodeccr 1 BO3MOKHOCTEN peann3aiui COOCTBEHHBIX KU3HEHHBIX
MJIAaHOB; OTHOIIEHUE K MPOPECCHOHAIIBHON JIEATETHHOCTH KaK BO3MOKHOCTH y4aCTHs B PEIICHUU JIMYHBIX,
0OIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIMOHATILHBIX MPOOIEM.

MeTtanpeaMeTHEIE:
- YMEHHUE CaMOCTOATENIBHO ONPENEIIATh UEIU AEATEIbHOCTH U COCTABIIATH IUIAHBI IEATEIbHOCTH;
CaMOCTOATENIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH NIESITENHHOCTD; HCII0JIb30BATh BCE
BO3MOXHBIE PECYPCHI JUISl JOCTUKEHHUS IOCTABJIEHHBIX LEIEN U Peann3aliu IJIaHOB JIEATENbHOCTH;
BBIOMPATH YCIIENTHBIE CTPATETHHU B PA3TUYHBIX CUTYaIIHSIX;
-yMEHHE MPOAYKTUBHO OOINATHCS U B3aUMO/ICHCTBOBATH B MPOIIECCE COBMECTHOMN AESITETbHOCTH,
YYUTHIBATH MO3UITUHU APYTHX YUACTHUKOB JACSITEIBHOCTH, 3D (HEKTUBHO pa3pemmaTrb KOHPIHKTHI;
- BIIQJICHHE HABBIKaMU TI03HABATEIbHOM, YUeOHO-HUCCIIeI0BATEIbCKON U TIPOSKTHOM e TENbHOCTH,
HaBBIKAMH pa3pelieHus MpoodeM; CrocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB
pEeLIEeHUs TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOOB ITO3HAHUS;
- TOTOBHOCTb U CITIOCOOHOCTH K CAaMOCTOSITEIFHOW MH(OPMAIIMOHHO-TI03HABATEILHOMN JACATEIHHOCTH,
BKIIIOUYAsi yMEHHUE OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUHUKAX HHPOPMAINH, KPUTHICCKH OIEHUBATH U
WHTEPIPETUPOBATH HH(OPMAITHIO, TTOTYIAEMYIO U3 PA3IMYHBIX HCTOYHHUKOB;
-YMEHUE HCIIOIh30BaTh CPEICTBA MH(OPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TexHonorui (nanee — HMKT)
B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpPraHU3AIIMOHHBIX 3a7a4 ¢ COOJII0ICHNEM TpeOOBaHUH




HPrOHOMUKHU, TEXHUKH 0€30M1aCHOCTH, THTHEHBI, pecypcocOepekeHusl, IPABOBbIX U 3TUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301acCHOCTH;

- BJIQJICHUE S3BIKOBBIMHU CPEICTBAMU — YMEHME SICHO, JIOTUYHO M TOYHO M3JaraTh CBOIO TOYKY 3pEHUS,
UCII0JIb30BAaTh aJICKBaTHBIE S3bIKOBBIE CPEICTBA;

- BIQJICHUEC HAaBBIKAMH II03HABATENbHONH pe(dIeKCHMH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUH U
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YyIbTATOB M OCHOBAHMI, IPaHUI] CBOETO 3HAHWS M HE3HAHUS, HOBBIX
MI03HABATEJIbHBIX 33]1a4 U CPEJCTB UX JOCTUKECHMUSL.

[IpeameTHsle:

[IpenMeTHbIe pe3yibTaThl OCBOCHHUS MHTETPUPOBAHHOIO Kypca MaT€MaTUKU OPUEHTHPOBAHBI Ha
dbopMupOBaHUE LIETOCTHBIX MPEJICTaBICHUA O MUPE U OO0IIeH KYyIbTYpbl 0OY4aIOIIUXCS MyTEM OCBOCHHUS
CUCTEeMATHUYECKUX HAyYHBIX 3HAHUU U CIOCOOOB NEHCTBUI HA METANpPEIMETHONH OCHOBE, a MPEIAMETHHIC
pe3ynbTaThl OCBOEHHUS Kypca anreOpbl M Hayajl MaTeMaTH4YecKoro aHanu3a Ha 0a30BOM YpOBHE
OpUEHTUPOBaHbI Ha O0O0ECMEYCHHE MPEUMYIIECTBEHHO OO0IIe00pa3oBaTeIbHO U OOMIEKYJIbTYPHOM
noAroToBkU. OHU MpEeANoararor:

-cOPMHUPOBAHHOCTh MPEJICTABICHUA O MaTeMaTHKE KaK YaCTd MHMPOBOM KYJIbTYpbl MU O MeECTe
MaTeMaTUKH B COBPEMEHHOW IMBUIIM3AIMH, O CIIOCO0aX OMHCAHUS HAa MAaTEeMAaTUYECKOM SI3BIKE SBJICHHIA
peaJIbHOTO MUDA;

-c(hopMHPOBAHHOCTH MPEACTABICHUN O MAaTeMaTHYECKUX MOHITHUAX KaK O BKHEUIINX MATeMaTUYECKUX
MOJIEJISIX, MO3BOJIAIOIIMX OMUCHIBATh U M3Y4aTh pa3HbI€ MPOLIECCHl U ABJICHUS; TOHUMaHUE BO3MOKHOCTH
AKCMOMATUYECKOT0 MOCTPOCHUSI MAaTEMAaTUYECKUX TEOPUIA;

- BJQJICHUE METOJaMH JI0Ka3aTeJIbCTB M AJITOPUTMOB pPEIICHUS; YMEHHE HX IMPUMEHATh, MPOBOJIUTH
JI0OKa3aTelIbHbIE PACCYKIEHUS B XO/1€ pEeLICHUs 3a/1a4;

-BJIAJICHUE CTAaHJAPTHBIMU TPUEMAMU PEIICHUS] PAIMOHAIBHBIX M HPPALMOHAIBHBIX, IMOKA3aTEJbHBIX,
CTENEHHBbIX, TPUTOHOMETPUUYECKHX YPAaBHEHHII M HEPaBEHCTB, UX CHUCTEM; HCIOJIb30BAHUE T'OTOBBIX
KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHCJIE JUIs IOMCKA IIYTHU PEIICHUs U WUTFOCTPALIMU PELIEHUS] ypaBHEHUI
Y HEPaBEHCTB;

- c(OPMUPOBAHHOCTb MPEACTAaBICHUN 00 OCHOBHBIX MOHATHSAX, MJAEIX U METOAaX MaTeMaTH4yecKOoro
aHaIn3a;

-c(popMHPOBAHHOCTH NPEJCTABIEHUN O MPOIECCaxX M SBIEHUSIX, UMEIOIINX BEPOSITHOCTHBIN Xapakrep, O
CTAaTHUCTUYECKUX 3aKOHOMEPHOCTAX B PEATbHOM MHUpPE, 00 OCHOBHBIX MOHSATHSX JJIEMEHTAPHON TEOpUH
BEPOATHOCTEN; cPOPMHUPOBAHHOCTh YMEHUN HAXOAUTh U OLIEHUBATh BEPOSITHOCTH HACTYIUIEHUSI COOBITHI B
MPOCTEUIINX TPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYallHbIX BETUYMH;

- BJIa/ICHUE HAaBbIKaMU MCIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM NP PELICHUH 3a/1ad.

Hcnonn3oBaTh HDI/IO6DCT€HHBI€ 3HaHUA U YMCHUS B HD&KTI/I‘IGCKOﬁ ACATCIbHOCTH U HOBCGI[HCBHOfI KHU3HU
JJIA:

e ccie10BaHus (MOJACIUPOBAHMS) HECIOKHBIX MPAKTUYECKUX CUTYALIN;

e I[pU pELIEHUH TMPAKTUYECKUX 3a/]ay, HCIONb3ysd IpH HEOOXOAMMOCTH CIPABOYHUKH H
BBIYHCIIUTEIIbHBIE YCTPOMCTBA.

N3zyuenne reomerpuu B 10-11 ximaccax oOecrieunBaeT AOCTOKEHHS CIEAYIOMIMX PE3YJIbTaTOB OCBOCHUS
00pa3oBaTeNbHON IPOTrPaMMbl OCHOBHOT'O OOIIIEro 00pa30BaHMs:

JIMYHOCTHBIE PE3YIbTATHL:

- BKJIFOYAOIUX TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIMIMUXCs K CaMOPa3BUTHIO, THYHOCTHOMY
CaMOONPEIEICHNUIO U CAMOBOCIIUTAHUIO B COOTBETCTBUU C O0IIEYEIIOBEYECKUMH LIEHHOCTSIMU;

- ¢(OPMHUPOBAHHOCTh UX MOTUBAIIMH K OOYYEHHIO U IeJIEHANpPaBIeHHON TO3HABATEIbHON JAEATEIbHOCTH,
CHCTEMBI 3HAYMMBIX COITMABHBIX W MEKIMYHOCTHBIX OTHOIIICHHH, IICHHOCTHO-CMBICTIOBBIX YCTAHOBOK;

- COCOOHOCTh CTaBUTh 1I€IH U CTPOUTH JKU3HEHHBIE TJIaHbI;

- TOTOBHOCTb U CIIOCOOHOCTB K CAMOCTOSATENIbHOM, TBOPUECKON U OTBETCTBEHHOM J€SITEIbHOCTH;

- HaBBIKH COTPYAHUYECTBA CO CBEPCTHUKAMH, AETHbMH MJIQJIIIETO BO3PACTA, B3POCIBIMH B
00pasoBaTenbHON, 00IIIECTBEHHO MOJIE3HOM, YIeOHO-HUCCIIE0BATEIbCKOM, MPOSKTHON U APYTHUX

BUJAX JICATEIIHOCTH;




- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIe caMO0Opa30BaHUIO, HA IPOTSHKEHUH BCei
KH3HU;

- CO3HATEJIbHOE OTHOIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEIIHOM Mo ecCHOHaTbHON
¥ OOIIIECTBEHHO! /IS TEIHHOCTH.

MeTranpeaMeTHbIE pe3YyIbTAThL:

- BKJTIOYAIOIUX OCBOCHHBIE 00YUYaIONIMMUCS MEKIIPEIMETHBIC TIOHATHS U YHUBEPCAIbHbIE yueOHbIe
necTBus (peryasTUBHbIE, I03HABATEIbHbBIE, KOMMYHHKATHBHBIE);

- CaMOCTOSITENIbHOCTH B IITAHUPOBAHUH M OCYILIECTBICHUH YU€OHOH NEATENTPHOCTH U OPraHU3aIluH
y4eOHOT0 COTPYIHHUYECTBA C IeJarOraMu U CBEPCTHUKAMU;

- CIOCOOHOCTH K TIOCTPOCHUIO MHIMBUAYAILHONW 00pa30BaTeNbHON TPACKTOPHH, BIIaJICHHE HABBIKAMU
y4eOHO-UCCIIEI0BATENIbCKOM, TPOEKTHON M COLMAIBHOM NesATEIbHOCTH;

- YMEHHE CaMOCTOSITEIIBHO OIIPEAEIIAT LEIU ACATEIBHOCTU U COCTABIIATH IUIaHbl JEATEIbHOCTH;
CaMOCTOSITENILHO OCYILECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH EATEIBHOCTD;

-MCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI IJIs JOCTHKEHUS IIOCTABJICHHBIX LEJIEH U peaau3alyy IIaHOB
JESATEIILHOCTH;

- BBIOMpATh YCIIEIIHbIE CTPATETUH B Pa3IMUHBIX CUTYaIUsX;

- YMEHHUE NPOJYKTUBHO OOLIATHCS M B3aMMOAEHCTBOBATh B IPOLIECCE COBMECTHOMN JEATEIbHOCTH,
YYUTBIBATh MO3UINH JPYTUX YYACTHUKOB JEATEIBHOCTH, 3)(HEKTUBHO pa3peaTts KOH(PINKTHI;

- BJIaJIeHHE HAaBbIKAMHU II03HABATEJILHOM, yd4eOHO-HCCIIe0BATENILCKOM U IPOEKTHOM 1€ TEbHOCTH,
HaBbIKaMU pa3pelieHust npooiem;

- CIOCOOHOCTB ¥ TOTOBHOCTb K CAMOCTOSATEIbHOMY IIOMCKY METOJIOB PELICHUs IPAKTUYECKUX 3a/1a4,
IIPUMEHEHUIO PA3JINYHbIX METOA0B IT03HAHUS;

- TOTOBHOCTb U CIIOCOOHOCTbB K CAMOCTOSATEIbHOM NH(OPMAIIMOHHO- 103HABATEIbHOM /1€ TEIbHOCTH,
BKJTII0Yasi yMEHUE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(DOpMAINK, KPUTUIESCKH OILICHUBATH U
UHTEPIPETUPOBATH UHPOPMAIIUIO, TTOJIYy4AaEMYIO U3 Pa3IMUHBIX HCTOYHUKOB;

- YMEHHE HCII0JIb30BaTh CPE/ICTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHosorui (nanee — UKT)
B PEIIEHUU KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3AMOHHBIX 33J1au ¢ COOII0IeHUEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKH 0€30I1aCHOCTH, TUTHEHBI, pECYypcocOepeKeHusl, MPAaBOBBIX U 3TUYECKUX HOPM, HOPM
UH(POPMALIMOHHOM 6€30M1acHOCTH;

- BJIaJICHHE HAaBBIKAMH TMO3HABATEIHLHON peIIEKCUU KaK OCO3HAHUS COBEPIIIAEMBIX JICUCTBUIN U
MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM, IPAHMI] CBOECTO 3HAHUS U HE3HAHUS, HOBBIX
IIO3HABATEJNIbHBIX 337a4 U CPEACTB UX JTOCTHKCHUS.

IIpeaMeTHBIE PE3YIbTATHI:

-BKJIFOYAIOIIUX OCBOEHHBIE O0YUYAIOITUMHUCS B X0/I€ U3YUCHHS YUeOHOTO MPEeAMETa YMEHHUS, BUIBI
JIESATETLHOCTH TI0 TTOTYYEHHI0 HOBOT'O 3HAHUS B paMKax yueOHOTO IpeIMeTa, ero npeodpa3oBaHuIo U
MPUMEHEHHUIO B YU€OHBIX, YI€OHO-TIPOCKTHBIX U COIMALHO-TIPOCKTHBIX CUTYAIIUSX;

- opMupoBaHKE MAaTEMATUUYECKOTO THTIA MBITIVICHHUS], BJIaJIEHUE TEOMETPUUECKON TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSAMH, METOJAMU U NIPUEMaMU;

- cpopMUPOBAHHOCTH MIPEJICTABIICHUN O MaTEMAaTHKE, O CIIOCO0aX OMMCAaHUS Ha MAaTEMAaTHUYECKOM SI3bIKE
SIBJIEHUW pEAJIbBHOTO MHUPA;

- chopMUPOBAHHOCTH MPEICTABICHUN 0 MATEMATHYECKUX TOHATHAX, KaK O BAKHEHIITMX MaTEeMaTHUYECKUX
MOJENAX, O3BOJIIOLIMX OMUCHIBATh U U3Y4YaTh Pa3HbIE MPOLIECCHI U SBJIEHUS; TOHUMAHUE BO3MOKHOCTH
AKCMOMAaTHUYECKOTO MOCTPOEHUSI MATEMATHYECKUX TEOPUH;

- BJIaJICHUE METOJIaMH JI0KA3aTENbCTB U AJITOPUTMOB PEILLICHHUS;

- YMEHUE UX TPUMEHSTh, TPOBOAUTH JOKA3aTEIbHbIE PACCYKACHUS B X0OJI€ PEUICHUS 3a]1ay;

- BIIaJICHHE OCHOBHBIMH MOHSATUSMU O TJIOCKUX M MMPOCTPAHCTBEHHBIX TEOMETPHUECKUX PUTYpaAX, HX
OCHOBHBIX CBOMCTBAX;

- ¢(hOpMHUPOBAHHOCTH YMEHHUS PACTIO3HABATH HA YEPTEKAX, MOJACISAX U B PEATBHOM MUPE T€OMETPUUYECKUE

burypsr;




- IPUMEHEHHNE U3YYCHHBIX CBOWCTB T€OMETPUUYECKUX GUTYp U HOPMYIT TSl pEIICHHS] TEOMETPUIECKUX

3a/1a4 U 3a/1a4 C IPAKTUYECKUM COZEp’KaHHEM;

- BJIaACHUC HABbIKAMHU UCII0JIb30BaHUA I'OTOBBIX KOMIIBIOTCPHBIX IIPOrpaMM Npyu PCIICHHUU 3a1a4.
Hcnionb30BaTh NpHOOPETCHHBIC 3HAHUS M YMEHHS B IPAKTUYECKOH AEATEILHOCTH M HOBCEIHEBHOM

AKHU3HU JUIS:

-HccIe1oBaHus (MOACIUPOBAHMS) HECIIOKHBIX IPAKTHYECKUX CUTYalluii HA OCHOBE M3YyYCHHBIX (hopMynt U

CBOWCTB (UTyp;

-BBIYHCIICHUS JUIHH, TUTOMIA/IC 1 00bEMOB pealibHBIX 0O0OBEKTOB MIPU PEIICHUHU NMPAKTUYECKUX 337134,

HCIIOJIB3YS ITPU HCO6XOI[I/IMOCTI/I CIIPaBOYHHUKU U BBIYUCIIUTCIIBHBIC YCTpOﬁCTBa

Conep:kanue y4eOHOI0 nmpeamera

10 xiacc
Auredpa

[oBTopeHnue kypca anredpsl 3a 7-9 kiaacchbl
Anrebpanyeckue BolpaxeHus. JInHeilHbIe ypaBHEHUS U CUCTEMbI ypaBHEeHUH. UNCIIOBbIE HEpaBEeHCTBA
Y HEPaBEHCTBA U C OJHOM IlepeMeHHOM nepBou creneHu. KBagparusie kopHu. KBanpaTHbele ypaBHEHHUs U
HepaBeHcTBa. CBolcTBa U rpaduku HyHKIUH.

CreneHb ¢ IeHCTBUTENBHBIM [10KA3aTEIEM
JeiicTBuTenpHbIe YKcha. beckoHeYHO yObIBaromiasi reoMeTpudeckas mporpeccus. ApupMeTHYeCKHi
KOPEHb HaTypaJbHOU cTeleHU. CTeneHp ¢ HaTypaibHbIM U I€HCTBUTEIBHBIM IIOKA3aTEISIMHU.

Crenennas G VHKIIUA

CrenenHas QyHKIus, ee cBoiicTBa W rpaduk. BzanmHo oOpatHble QyHKIMHU. CloXHBIE (YHKIHH.
HpobHo-nuuelinas ¢yHkuus. PaBHOCWIBHBIE YpaBHEHHUs M HepaBeHCTBa. MppaunoHaibHble ypaBHEHHUS.
HppanunoHainbHble HEPaBEHCTBA.

TlokazarenpHasg QVHKIINS

[Toka3zarenbHas ¢yHKuus, ee cBoiictBa U rpaduk. IlokazarenbHble ypaBHeHus. [lokazaTenbHble
HepaBeHcTBA. CHCTeMBI TOKa3aTeIbHbIX YPABHEHUI U HEPABEHCTB.

Jlorapudmmueckas GvHKINA

Jlorapugmsl. CpoiictBa snorapudmos. [lecstuunble U HaTypaybHble jorapudmsl. Jlorapupmuueckas
¢byHnkuus, ee cBoiicTBa U rpaduk. Jlorapupmuueckue ypaBHenus. Jlorapupmudeckrue HepaBeHCTBA.

TpUroHOMETPUISCKUE d)ODMVJ'ILI

Panuannas mepa yrina. I[ToBopoT Touku BOKpyr Hauana KoopauHaT. Onpenenenrne cuHyca, KOCUHyca U
TaHreHca yrja. 3HaKu CHUHYca, KOCMHYCa M TaHIeHCa. 3aBUCHMOCTb MEXJIYy CHHYCOM, KOCHHYCOM U
TQHI'€HCOM OJJHOTO M TOrO € yria. TpuroHoMmerpudeckue Toxkaecrsa. CHHYC, KOCHHYC U TaHT€HC YIJIOB
oc u -a. ®opmyinsl crnoxeHus. CUHyc, KOCUHYC M TaHTeHC ABOWHOro yria. CHHYC, KOCHHYC U TaHT€HC
N0JIOBUHHOTO yria. @opMyiiel npuBeacHus. CyMMa U pa3HOCTh CUHYCOB. CyMMa U pa3HOCTb KOCHHYCOB.

TpUroHOMETpUYSCKHE YPABHEHUS

VYpaBHeHuss COSX = @, SINX= a, tgx = a. TpuUroHOMETpUYECKHUE YpPAaBHCHHUS, CBOMSAIIMECS K
anredpandyeckuM. OAHOPOJHBIE U JIMHEHHBIE YpaBHEHMs. MeToAbl 3aMEeHbl HEU3BECTHOTO U Pa3JIOKEHUs
Ha MHOXKHUTEIW. METoA OLEHKM JIEBOM M INpaBOM 4YacTell TPUTOHOMETPUUYECKOTro ypaBHEHMs. CuCTEMBI
TPUTOHOMETPUYECKUX YPaBHEHHUM. TPUrOHOMETPHYECKHE HEPABEHCTBA.

I'eomeTpust

IloBTOpEHUE



Crenenp ¢ JeiCTBUTENBHBIM MOKa3areneM. MppamnuonansHble ypaBHeHus. IlokazarenbHble
ypaBHEHHUA U HepaBeHcTBa. Jlorapupmudeckue ypaBHEHHs U HepaBeHCTBa. PelieHue 3a1a4y MOBBIIIEHHON
TPYAHOCTH.

['eomeTpus

Beenenue (AKCHOMBI CTEPEOMETPUN U UX CIEICTBHUS)

[IpencraBnenne pasnena reoMeTpuu — crepeomeTpuri. OCHOBHBIE TIOHATHS CTEPEOMETPUU. AKCHOMBI
CTEPEOMETPUU W UX CHCACTBUSA. MHOTOrpaHHHUKHU: KyO, MapajuieNienuresl, MNpsIMOYTOJIbHBII
napajuiejenumnes, mpu3Ma, mnpsMas Mpu3Ma, NMpaBUbHAs TpU3Ma, MHPaMHUJIA, MPAaBHIbHAS MHUpaMUIA.
MopenupoBaHre MHOTOTPAHHUKOB M3 Pa3BEPTOK U C IOMOIIBIO FEOMETPUUYECKOT0 KOHCTPYKTOPA.

[TapamieabHOCTh NPSMBIX U IIIOCKOCTEH.

[lepecekatomuecsi, mapajjieabHble W CKpEIIMBAIOLIMECs MpsiMble B IpocTpaHcTBe. Kiaccuduxanus
B3aUMHOI'O PpACIIOJIOKEHMS JBYX MNPAMBIX B NpOCTpaHCTBE. IIpU3HAaK CKpEIMBAIOIUXCSA IPSIMBIX.
[TapannensHOCTh MPSIMOM M IUIOCKOCTH B mpocTpaHcTBe. Kiaccudukauus B3aMMHOTO pacrojoXKeHUs
npsAMOM M IUIOCKOCTH. [IpH3HaK mapauienbHOCTH NPSAMOM M IUIOCKOCTH. [lapamienbHOCTH IBYX
wiockocteil. Knaccudukanys B3auMHOIO pacroio’KeHHsl AByX IulockocTed. [Ipu3Hak napasuienbHOCTH
JBYX INTOCKOCTEH. IIpr3HaKku napamieslbHOCTH ABYX IIPSAMBIX B IPOCTPAHCTBE.

IlepneHAMKYIAPHOCTD NPSAMBIX U INIOCKOCTEN

Yrom Mexay nNpsAMbIMM B IPOCTpaHcTBE. llepneHaukynsapHOCTs HpsMbIX. [leprneHIuKyIspHOCTH
OpsIMOM M IUIOCKOCTH. [Ipu3HaK NEpHeHIUKYJIIpHOCTH MNPsAMOM U IIIOCKOCTU. OpTOroHanbHOE
IIPOEKTUPOBaHUE. lIepneHIuKyIIsAp U HAKIOHHASL. YTOJI MEXAY IPSAMOM U INIOCKOCTBIO. /J[ByrpaHHBIN yrou.
JIuneinbli yron nsyrpaHsHoro yria. IlepnenaukynspHocTs 1uiockocTed. [Ipu3Hak neprneHauKyIspHOCTH
JBYX INIOCKOCTEH. PaccTosiHue Mex Ay TOYKaMH, IPSIMBIMU U IUNIOCKOCTSIMH.

MHoOrorpaHHuKH

MHororpanHsle yribl. Bellykiible MHOTOIpaHHHUKH U UX CBOWCTBA. [IpaBHIIbHBIE MHOTOIPAHHUKH.
BekTopsl B IPOCTPAaHCTBE

Bekropsl B mpoctpaHcTBe. KosmmHeapHple M KOMILIaHapHbIE BEKTOPHL. [lapamuienbHbIN mepeHoc.
[TapannensHOEe TpPOEKTHpOBaHWE M ero cBoiictBa. [lapamenbHble MNPOEKUUH IJIOCKUX  (uUryp.
N300paxkenne mnpocTpaHCTBEHHBIX (GUryp Ha IIOCKOCTH. CeueHuss MHOrorpaHHHKOB. Vcropuueckue
CBEJICHUS.

11 kiaace

Tpuronomerpuyeckue pyHKIUH, UX CBOHCTBA U IPaUKH

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpapuKH; NEPUOIUUHOCTb, OCHOBHOM NMEPUOI.
[TpeoOpa3zoBanue rpadukoB: napauieabHblil mepeHoc. CBoiCTBa (QyHKIMI: MOHOTOHHOCTh, YETHOCTH,
HEYETHOCTH. HpOMe)KYTKI/I BO3pacTaHusg U y6I)IBaHI/I$I, HanOoJIbIIIee U HAUMEHBIINE 3HAYEHUST TOUKH
JKCTpeMyMa (JIOKaJIbHOT'0 MakCUMyMa U MUHUMYyMa). ['padudeckas nntepnperanus. [lpumeps
d)yHKHI/IOHaJ'H)HBIX 3aBHCHUMOCTEH B PCAIBHBIX IMMPOLECCaxX U ABJICHUAX.

MeTtoa KOOpAMHAT B IPOCTPAHCTBE

JlexkapToBbl KOOpIMHATHI B MpocTpaHcTBe. DopMylia pacCTOSIHUS MEXAY JBYMS TOUYKaMU. Y paBHEHUS
cdepsl u miaockocTu. KoopauHatel BekTopa. CBsi3b MEXIY KOOpAMHATAMHM BEKTOPOB M KOOpAMHATaAMHU
touek. [Ipocreitine 3amaun B koopauHatax. CkansipHOe Ipou3BeAeHHe BeKTOpoB. KosmnHeapHbie
BEKTOpbl. Pa3noxkeHue BeKTOpa IO [BYM HEKOJUIMHEAPHBIM BeKTOpaM. KoMIulaHapHblE BEKTOPBI.
Paznoxxenue no TpeM HEKOMITJIaHAPHBIM BEKTOpaM.

JBu:kenus. LlentpanbHasi, oceBas M 3epKaiibHas cumMMmeTpun. [lapaniensHslil nepeHoc.

IIpousBoanas

[TonsiTue 0 mpenene mocaeaoBaTeIbHOCTH. [IJTMHAa OKPY)KHOCTH U TIJIOIMIAIh Kpyra Kak Mpeaeiibl
MOCIIEI0BATEIPHOCTH. beckoHeuHO yObIBaroias reoMeTpudeckas mporpeccus u ee cymma. [lonstue o
HernpepbiBHOCTH (yHKIMH. [loHsTHE 0 Tpon3BOAHON (pyHKIMHU. [IpOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX



¢ynkuuit. [IponsBoaHble CyMMBI U pa3HOCTU. [Ipon3BogHbIE TPOU3BEACHHS, YaCTHOTO. [Ipon3BogHas
CIIOKHOHM (YHKIIMH. Y paBHEHUE KacaTeIbHOU K rpaduky QyHKInu. OU3NYECKUI U T€OMETPUICCKHUI
CMBICT MPOU3BOAHON. HaxoxkIeHne CKopoCTH AJIs poliecca, 3aIaHHOTr0 GOPMYIION UITH TPaUKOM.

IIpuMeHeHne NPOU3BOAHOM K HCCJIeJ0BAHNIO GYHKIMI M IOCTPOECHUIO rpauKoB

[TpomesxyTku Bo3pacTaHust U yObIBaHUS QyHKIUH. TOUYKH 3KCTpeMyMa (JIOKaIbHOIO MAKCUMyMa U
MuHUMYMA). [[ppuMeHeHne mMpou3BOHON K UCCIECAOBAHUIO (PYHKIIUIA U TIOCTPOCHUIO IPa(UKOB.
HauOosnpiiee u Haumenbliee 3HaueHus: GyHKuuu. [IpuMepsl HCIIOIb30BaHMsI TPOU3BOIHON IS
HAaXO’KJICHUs HAUJTy4IIErO PEIICHNS B IPUKJIAJAHBIX, B TOM YUCJIE COUUAIBHO-O)KOHOMUYECKHUX, 3aa4ax.

TeJia ¥ MOBEPXHOCTH BpallleHUs

[Mumuaap u koHyc. YcedeHHbI KoHyc. OCHOBaHHE, BbICOTa, OOKOBasi MOBEPXHOCTb, OOpa3yrolias,
pa3Beptka. OceBble CEUEHUS W CEUEHHUs, NapaiienbHble ocHOoBaHmio. lllap u cdepa, ux cedeHus.
Kacarenbnas mnockoctb k cdepe. Cdepa, BmmMcaHHas B MHOTOTPaHHHK, cdepa, ONMUCAHHAS OKOJIO
MHOTOTPaHHHKA.

IlepBooGpa3nasn

[TepBooOpaznas. [IpocTeiiue npaBuia HaX0XKAEHUs 1EPBOOOPa3HbIX. [loHAmue 06 onpereIeHHOM
MHTETpaJle KaK IUIOIaau KpuBoIuHeHo! Tpanenun. ®opmyna Hetorona- Jleitonuna. [pumepst
IpUMEHEHUs UHTerpana B (U3UKE U TEOMETPUH.

DJIeMeHThl KOMOMHATOPUKH, CTATUCTHKH U TEOPUH BEPOATHOCTEH

®opmyna 6bunoma Herotona. ColicTBa OMHOMHUANBHBIX KO3 dunmenToB. Tpeyrompauk Ilackans.
DneMeHTapHBIE CI0XKHbIE COOBITUS. PaccMoTpeHme ciiydaeB U BEpPOSTHOCTh CyMMbl HECOBMECTUMBIX
COOBITHIA, BEPOATHOCTH IMPOTHUBOIIOJIOKHOTO COOBITHS. [IOHATHE O HE3aBUCHMOCTH COOBITHH. BeposTHOCTB
U CTaTHUCTUYECKAas 4acTOTa HACTYIJICHUs COOBITUI. Perlenne npakTHUecKux 3a/1au ¢ IpUMEHEHUEM
BEPOATHOCTHBIX MOMEHTOB.

O0BbeMbI TeJI ¥ TJIOIIAAU UX MOBEPXHOCTEI.

[Tonstue 00 obObeme Tena. OrHoumeHHe o00beMOB MOA00HBIX Ten. Popmyinsl obbema Kyoda,
napajieNnenunena, Tpu3Mel, mumHaApa. @opMynsl 00beMa MHpamMuIbl U KoHyca. DopMyssl IUIomanu
MOBEPXHOCTEH IMIMHPA U KoHyca. PopMyibl 00beMa I1apa 1 MIomaiu cepsl.

YpaBHenusi u HepaBeHcTBa. CHCTEMBbI YPABHEHHUII U HEPABEHCTB
PaBHOCHIIBHOCTD ypaBHEHUH, Pa3IMUHbIE METO/IbI PEILICHUS YPABHEHUN U HEPaBEHCTB. MeTO/Ibl pelIeHHs
CUCTEM YPaBHEHUI U HEPABEHCTB. Peulenue ypagHeHull U HepageHcme ¢ napamempami.

TeMaTnyeckoe NJIAHMPOBAHUE
10 knacc, anredpa

KonnuecTBo ypokoB
No KonwmdgecTBo yacoB Ha KOHTPOJIS 3HAHUI
n /;1 HaumenoBanwue pa3nena W3Yy4YCHUE (Bum)
1 [ToBTOpeHHE 6 1 (c/p)
2 CreneHsb ¢ IeUCTBUTEIHHBIM 11 1(x/p)
MOKa3aTesIeM




3 CrenenHast QyHKIHS 13 1(x/p)
4 [Noxa3zatenbHast QyHKIHS 10 1(x/p)
5 Jlorapudmuueckas GyHKIUSA 15 1(x/p)
6 Tpuronomerpudeckue GopMyIIbI 11 1(c/p)
v Tpuronomerpudeckue GopMyIIbl 11 1 (x/p)
8 Tpuronomerpruyeckue ypaBHEHHUS 19 1 (x/p)
9 [ToBTOpEHHE 6 1 (x/p)
Hroro 102 9 (2 c/p, 7 x/p)

10 k1acc, reomeTpust

KonnuecTBo ypokos
No KonunuectBo 4acoB Ha KOHTPOJISI 3HAHUH
I /;1 HanmenoBanue pasnena U3y4eHue (Bun)
1 AKCHOMBI CTEpEOMETPUH ) 1(c/p)
[TapayeabHOCTh MPSIMBIX U 10 1(x/p)
2 IIJIOCKOCTEM.
B3anMHoe pacnonoxeHne npsMbIXx,
IIPSIMOM M INIOCKOCTH.
3 [TapamienbHOCTb MPSAMBIX U 9 1(x/p)
IIJIOCKOCTEM.
4 [TeprieHAUKYIAPHOCTD MPSIMBIX U 10 1(c/p)
IIJIOCKOCTEN
5 [TepieHAUKYIAPHOCTD MPSIMBIX U 10 1(x/p)
IIJIOCKOCTEN
6 MHororpaHHuKu 12 1 (x/p)
7 BekTopbl B IpoCTpaHCTBE 6 1 (c/p)
8 [ToBTOpEeHUE 6 1 (x/p)
Hroro 68 8 (3 ¢c/p, 5x/p)

11 knace, anredpa

HaunmenoBanue pasnena

KonnuecTBo yacoB Ha
H3y4YeHUe

KomnuecTBo ypokoB
KOHTPOJISI 3HAaHUM

(Bu)

[ToBTOpEHME

6

1 (c/p)




15 1(®/p)

2 Tpuronomerpuueckue GyHKIUU

3 [Tpou3BoHAs U €€ TEOMETPUUCCKUN 14 1(x/p)
CMBICII

4 [IpumeHeHue Mpou3BOIHOM K 14 1(x/p)
UCCIICIOBAaHUIO (DYHKITHH

5 [lepBooOpa3Has U uHTErpal 14 1(x/p)

6 KomMOunaropuka 8 1(c/p)

7 DJeMeHTHI TEOPUU BEPOSITHOCTEH 8 1(c/p)

8 VYpaBHEHUS U HEPABEHCTBA C JBYMS 8 1(c/p)
MIEPEMECHHBIMU

9 HToroBoe moBTOpEHME 19 1 (x/p)
Htoro 102 5(x/p),4(c/p)

11 kanace, reomeTpust

KomnunuectBo ypokoB
No KonmgecTBo yacoB Ha KOHTPOJIS 3HAHUN
. /;1 HaumenoBanue pa3nena U3y4eHUe (Bum)
1 IloBTOpEHUE 4 1(c/p)
2 Meroza KkoOpauHAT B IPOCTPAHCTBE. 16 1(x/p)
3 [Mununap, KOHYC, map. 15 1(x/p)
4 OOBEMEI TETI. 20 2(x/p)
5 HToroBoe moBTOpPCHHUE 19 1 (x/p)
6 Htoro 68 10(x/p),4(c/p)
Onucanne y4eGHO-MeTOIHYECKOr0 obecneyeHHs1 00pa30BaTeJLHOI0 Mpolecca
1. YueOnuk: AnreOpa u Havana anamu3a 1 10 kimacca, aBropos: FO.M.Komsirun, FO.B.Cunopos,

M.B.TkauéBa, H. E.®&noposa u M.MN.11labynun, nox penakuueit A.b. Kmwkuyenko, — M.:
IIpocsemenue, 201 1r.

2. VYuebnuk: AnreOpa u Havaa aHanu3za ais 11 kmacca, asropos: FO.M.Konsarus, F0.B.Cunopos,
M.B.TkauéBa, H. E.®&nopora u M.U.111abynun, nox penakmueit A.b. X Kmxuenko, — M.:
[Ipocsemenne, 201 1r

3. Anrebpa u Hayasla MaTeMaTHIeCKoro aHanmza: YueOHnuk ais 10—11 kiraccos
o0mieoOpa3oBarTenbHbIX yupexaeHuii / moj pea. A.H. Koamoroposa. — M.

[Ipocsemenue, 2011.

4. 'eometpus: yueo, must 10—11 . / [JI. C. Aranacsa, B. @. Byry3os, C. B. Kagomies u np.]. —
M.: IlpocBemienue, 2013.

5. Hunaxtuueckue matepuaisl s 10 kiacca «Anredpa u Hauajga MaTEMaTHIECKOTO



10.

11.

ananmzay aBTopoB M.U.111a6ynun, M.B.TkauéBa, H.E.®&noposa, O.H. JIobpoa, M.:
IIpocsemenue, 2012r.
Junaktrdeckue Matepuansl 1iis 11 kimacca «Anrebpa u Hauaiaa MaTeMaTHIeCKOTO

ananu3a» aBTopoB M.W.111a0ynun, M.B.Tkauésa, H.E.®&noposa, O. H. JloGposa, M.:
[Ipoceemenne, 2012r.
Epmosa A.I1., 'ono6opoasko B.B. CamocTosiTenbHBIE 1 KOHTPOJIbHBIE pa0OTHI 1O anredpe u
Hayajam a"aiau3a 11t 10-11 kmaccos. — M.:Miekca, 2009.

3uB B.I'. 'eomerpus: qunaktudeckue marepuaisl 11t 10 k. / b.I'. 3uB, B.M. Meiinep. — M.:
IIpocsemenue, 2013

3uB b.I'. 'eomeTpust: nunakTudyeckue marepuansl st 11 k1. / B.I'. 3uB, B.M. Meiinep. — M.:
ITpocsemenue, 2013

Enunelii rocynapcTBeHHbIN 3k3aMeH. Maremaruka. ba3oBbiii ypoBeHb. Komiuiekc maTepuaion
JUTSI IOATOTOBKH ydamuxcs. YueoHoe mocodue. /A.B. Cemenos, 1.B.Smenko, u ap.
MOCKOBCKHH IIEHTP HEMPEPBIBHOTO MaTeMaTHYECKOTO oOpazoBanus. -M.: IHTeIeKT —
LlenTp,2022

EI'D: 4000 3anau c orBeTamu o maTteMatuke. Bee 3aganus «3akpbIThiil cermMmeHT». ba3zoBblii U
npodmisHb ypoBHu / .B. flmenko. — M.: U3narensctBo Dx3amen, 2015





