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INOACHUTEJIBHASA 3AIIMCKA

B cootBercTBuu ¢ npuHsaToi KoHuenueil pa3BuTus MaTeMaTH4eCKOro o0pa3oBaHus B
Poccuiickoit @enepannu, MaTeMaTH4ecKoe 00pa3oBaHKE PEIIAET, B YACTHOCTH, CICTYIOIIHE
KITIFOUYEBBIC 33/IaUU:

«IIPEIOCTABIATH KaXKA0OMY 00y4aroImeMycsi BO3MOKHOCTh JIOCTUKECHUS YPOBHS
MaTeMaTUYECKUX 3HAHUHN, HEOOXOAUMOTO JIsl AalbHEHIIeN yCIenHON KU3HU B OOIIIECTBEY;

«obecneunBaTh HEOOXOMMOE CTPAHE YHCIIO BHITYCKHUKOB, MaTEMaTHYEeCKasl IIOATOTOBKA
KOTOPBIX JIO0CTAaTOYHA JUIsI POJIOJDKEHUSI 00pa30BaHUS B PA3JIMYHbBIX HAIPABICHUSIX U JUIS
MPAKTUYECKON JACSITEILHOCTH, BKIIIOYAs MPENoiaBaHue MATeMATUKH, MATEMAaTHICCKIEC
uccienoBanus, paboty B chepe HHPOPMALIMOHHBIX TEXHOJIOTUN U AP.»;

«B OCHOBHOM OOIIIEM H CpeTHEM 0011eM 00pa30BaHUH HEOOXOUMO MPETYCMOTPETh
MOJTOTOBKY O0YYaIOUINXCs B COOTBETCTBUU C UX 3allpOCaMU K YPOBHIO IIOJITOTOBKHU B cepe
MaTeMaTHYECKOTo 00pa30BaHUs.

Co0TBETCTBEHHO, BBIACISAIOTCSA TPU HAIlpaBIICHUs TpeOOBaHUH K pe3yibTaTaM
MaTeMaTUYeCcKOro o0Opa3oBaHMUsL:

1) npaKkTUKO-OPHEHTHPOBAHHOE MaTeMaTHUYECKOe 00pa3oBaHue (MaTeMaTHKA JIJIS )KU3HH ),

2) Maremaruka JUis UCIIOJb30BaHUs B ipodeccuu;

3) TBOpYECKOE HANpaBICHUE, HA KOTOPOE HAIICICHBI T€ 00YYAIOIINECs, KOTOPbIE
TUTAHUPYIOT 3aHUMAThCSI TBOPUYECKON M MCCIIEI0BATENIbCKOIM paboTOl B 00acTh
MaTeMaTHKH, PU3HKH, SKOHOMHKH U APYTHX 00JIACTSIX.

OTu HanpaBieHUS pealu3yloTcs B IByX 0JI0Kax TpeOOBaHUM K pe3yJbTaTaM
MaTeMaTH4eCcKoro o0pa3oBaHusl.
Ha 6a3oBoM ypoBHe:

Beinmyckauk Hayuurtest B 10-11-Mm kinaccax: /Ui UCIIOJIb30BaHUS B IOBCEIHEBHON KU3HU U
o0ecrneueHrs BO3MOXKHOCTHU YCIIEIIHOTIO ITPOJODKEHUSI 00pa30BaHus IO CIIEUAIbHOCTSIM, HE
CBSI3aHHBIM C IIPUKJIAJAHBIM HCIIOJIb30BAHUEM MATEMATUKH.

BBIMYCKHUK MOJTYYHT BO3MOKHOCTH HayuyuThesi B 10-11-m kiaccax: amst pa3BUTHS
MBILIEHHS], UCTIOJIb30BAHUS B MIOBCEHEBHON KU3HH U 00eCTIeYeHUsI BO3MOXXHOCTH YCIIEIIHOTO
MPOJOKEHUSI 00pa30BaHus MO CIEUAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAAHBIM
MCIIOJIb30BAaHUEM MAaTEMATHUKH.

B cootBercTBUM ¢ DeepanbHbiM 3aKk0HOM «O6 00pazoBanuu B POy (cT. 12 1. 7)
OpraHu3aliK, OCYIIECTBIIAIONINE 00pa30BaTEIbHYIO JIEATEIbHOCTh, PEATU3YIOT 3TH TPEOOBAHUS
B 00pa30BaTEeNLHOM MIPOIIECCE C YUETOM HACTOALIEH MPUMEPHON OCHOBHOI 00pa30BaTeIbHOM
IIPOrpaMMbl Kak Ha OCHOBE Y4€OHO-METOINYECKUX KOMILJIEKTOB COOTBETCTBYIOILIETO YPOBHS,
BXoJs1ux B PenepanbHblil nepedyeHb MuHHCTEpCTBa 00pa3zoBaHus U HayKu Poccuiickoit
®enepaliiu, Tak U ¢ BO3MOYKHBIM HCITOJIb30BAHUEM MHBIX UICTOYHUKOB Y4eOHOM nHpopManuu
(yuebHO-MeToIMUecKHe oco0usi, 00pa3oBaTeIbHbIe MOPTAJIBI M CAUTHI U JIp.)

Llenu ocBoeHUst MporpaMmMbl 0a30BOr0 ypoBHS — o0ecriedeHre BO3MOXKHOCTH
UCIIOJIb30BAaHUsl MATEMATUYECKUX 3HAHUN U YMEHUM B IIOBCEHEBHOM JKU3HU U BO3MOXKHOCTH
YCIIELTHOTO MPOJIOJKEHUS 00pa30BaHUsI 110 CIIEUATbHOCTSAM, HE CBSI3aHHBIM C MPUKIIATHBIM
UCIIOJIb30BAaHUEM MAaTEMATUKU. BHYTPH 3TOr0 ypOBHS BBIIEISAIOTCS JBE PAa3JIMUHbIE IIPOIPAMMBI:
KoMneHcupyrowas 6a306as U 0CHO8HAs OA308asL.

KomneHcupyromas 6a3oBast mporpaMMa COAEP>KUT PaCIIMPEHHBIH OJIOK MOBTOPEHUS U
IIpeHa3HaYeHa JUI TeX, KTO M0 Pa3Ju4HbIM IPUYMHAM 0CJIe OKOHYAHUS OCHOBHOM IIKOJIBI HE
UMEeT JO0CTaTOYHON MOJArOTOBKHU JJISl YCIIEITHOI'O OCBOCHUS Pa3/IeoB alreOphbl U Haval



MaTEMaTHUYECKOT0 aHaJIn3a, TEOMETPUH, CTATUCTUKU U TEOPUH BEPOSITHOCTEH 110 IIporpamme
cpenHeit (MoHoM) 0011e00pa3oBaTeIbHON IITKOJHI.

[Tporpamma o mareMaTike Ha 6a30BOM ypOBHE IpeaHa3HaueHa sl 00yJaIoIUXCst
CpeIHEN IIKOJIbI, HE UCIIBITBIBABIIUX CEPbE3HBIX 3aTPYAHEHUN Ha MPEBbIIYLIETO YPOBHS
00y4eHusl.

OOyuaromuecs, OCyLIeCTBISAIOIINE 00ydeHre Ha 6a30BOM YPOBHE, JJOJKHBI OCBOUTh
o01I1e MaTeMaTHYECKUEe YMEHHUs, HEOOXOUMBIE JUTSI )KU3HU B COBPEMEHHOM OOIIIECTBE; BMECTE
C TEM OHHU MOJIY4aloT BO3MOXHOCTb U3YUUTh MPEAMET IIy0xkKe, ¢ TEM 4TOObI B JaJIbHEHILIEM ITPH
HEOO0XO0IMMOCTH M3y4aTh MaTeMaTHKY JJIs MPO(EeCCHOHATBHOTO IPHUMEHEHHS.

[Ipu n3yueHnn MaTeMaTUKU HA yIiIyOJICHHOM YpOHE PENbSBIIAIOTCS TPEOOBaHMUS,
COOTBETCTBYIOIIME HAIIPABICHUIO «MaTEMaTHKa U1 TPO(PECCUOHATILHOMN e TETbHOCTI;
BMECTE C TEM BBIITYCKHMK I10JIy4aeT BO3MOKHOCTh U3yYUTh MaTEMaTUKy Ha ropaszo donee
BBICOKOM YPOBHE, UTO CO3/1aCT (PyHIAMEHT ISl JaJIbHEUIIET0 CePhe3HOT0 N3YUEHUS
MaTEMaTHKH B BY3€.

[IpuMepHBIE IPOrpaMMBI COEPKAT CPABHUTEIIBHO HOBBIN JJII POCCUMCKOM IIKOJIBI
pazznein «BeposTHOCTb U cTatucTuka». K aToMy pasneiny 0OTHOCATCS TaKKe CBEICHUS U3 JIOTUKH,
KOMOMHATOPUKH U T€OpUH IpadoB, 3HAUUTEIBHO BapbUPYIOIIKECS B 3aBUCUMOCTH OT THIIA
IIPOrPaMMBI.

Bo Bcex npumepHbIX porpaMmax 0oJibllI0€ BHUMaHUE YENSIeTCs IPaKTUKO-
OpPUEHTHPOBAaHHBIM 3a/1a4aM. OJ1Ha U3 OCHOBHBIX LN, KOTOPYIO pa3padOTUMKK CTaBUIIU Mepes
co00i1, — co3/1aTh IPUMEPHbIE IPOTPAMMBI, TJI€ €CThb MECTO IPUMEHEHUIO MAaTEMAaTHYECKUX
3HAHUU B )KU3HU.

[Tpu n3yueHnn MaTeMaTUKX OOJIBIIIOE BHUMAHUE YIEISIETCSl Pa3BUTHIO
KOMMYHHKATUBHbBIX yMeHUH ((hopMyarpoBaTh, apryMeHTUPOBATh U KPUTUKOBATh ),
(OpMHUPOBAHNIO OCHOB JIOTUYECKOT'O MBIIIJIEHUS B YACTH MPOBEPKH UCTUHHOCTHU U JIOKHOCTHU
YTBEPKACHUM, TOCTPOCHUS IPUMEPOB M KOHTPIIPUMEPOB, LIENIOYEK YTBEPKICHUH,
(GOopMyJIMPOBKHU OTPULIAHUMN, @ TaK)Ke HEOOXOIMMBIX U IOCTaTOYHBIX ycloBUil. B 3aBucumoctu
OT YPOBHS IPOTpaMMbl OOJIbIIIE MJIM MEHbLIIE BHUMAaHUS yJIEJIAETCsl YMEHHIO paboTaTh 110
ITOPUTMY, METOJIaM MOUCKA aIrOpPUTMa U OIPEICICHHUIO TPaHMIl IPUMEHUMOCTH aJlTOPUTMOB.
TpeboBanusi, chopmynrpoBaHHble B pazjene «I'eomeTpusi», B 00JbIIeH CTEIEHH OTHOCATCS K
Pa3BUTHIO IPOCTPAHCTBEHHBIX MPEACTABICHUI U rpa)UueCKUX METO/I0B, YeM K (popMaibHOMY
OTHCAHUIO CTEPEOMETPUUYECKHUX (PaKTOB.

ba3oBblii ypoBeHb

Komnencupyromas 6a3oBas nporpamma

Auredpa 1 HayaJla MATEMAaTHYeCKOI0 aHAJIN3a

HartypanbHble uncina, 3anuck, pa3psiHble cllaraemMsle, apugmerndeckue aencTsus. Yucna
U JIeCATUYHAs CUCTEMa cuMciieHHs. HarypabHble 4uciia, JeNMMOCTb, IPU3HAKU JEIUMOCTH Ha
2,3,4,5,9, 10. Paznoxenue yncna Ha MHOkuTeNnH. OctaTku. Perenne apudmernueckux 3aaay
IIPAKTHYECKOTIO COAEP/KAHMUS.

Ienpie yncna. Moayis yucna u €ro CBOMCTBaA.

Yactu u nonu. [pobu u aeiictBus ¢ Apoosimu. OkpyriaeHue, npubianxeHue. Pemenune
IIPAKTUYECKUX 3a7a4 Ha IPUKUJKY U OLICHKY.

[IponienTsl. Pemenne 3a1ay npakTHYECKOTO COIEPKAHUS HA YaCTH M NpoLeHThl. CTeneHpb
C HaTypaJbHBIM U LIENbIM NoKa3aTeseM. CBolicTBa creneHel. CTaHAapTHBIN BUJ YUCIIA.

Anrebpanyeckue BeIpakeHHsl. 3HaU€HUE alreOpanvyeckoro BhIpaKeHUsI.

KBanpatusiit kopeHs. M300pakeHue yncia Ha yuciioBoi npssmoit. IlpubnmkenHoe
3HAYE€HHUE UPPALMOHAIIBHBIX YUCE.

Ionuamue muocounena. Paznooicenue mno2ounena na muodxcumenu, Y paBHEHUE, KOPEHb
ypaBHeHUs. JIMHEeHbIe, KBaAPAaTHBIE YPABHEHHS U CUCTEMBI IMHEHHBIX YPABHEHUM.



Pemenue npocreimux 3aaa4y Ha ABM)KEHHE, COBMECTHYIO paOOTy, MPOLEHTHI. UncIoBbIe
HEpPABEHCTBA U UX CBOMCTBA. JINHEIHbIE HEPABEHCTBA C OJJHOM MTEPEMEHHON U UX CUCTEMBI.
Uucnosbie mpoMexxyTku. OObeIMHEHNE U TIEPECEUCHHE TPOMEKYTKOB.

3aBUCUMOCTD BEIMYUH, PYHKIIMS, apTyMEHT U 3HaYCHHE, OCHOBHbIE CBOMCTBA (DYHKITUH.
['padux Gynkiun. Jluneitnas Gpyaknus. Ee rpaduk. Yriosoii ko3 duuueHT npsamoii.

Keaopamuunas ¢pynkyus. I paguk u ceoticmea keaopamuurot pyuxkyuu. epagux

Gdynkyuu Y = \/; . I'paguk ¢pynkyuu y = E :
X

Hynu ¢yHkium, npomMexyTKi 3HaKOIOCTOSTHCTBA, MOHOTOHHOCTD (BO3pacTaHue Win
yObIBaHKE) HA YMCIOBOM IpoMexyTke. HanbomnbIiee 1 HauMeHblee 3Ha4eHUEe (PYHKIUH.
[lepuoanueckue GyHKIUN U HAUMEHBIIUI IEPUO/I.

I'panycnas mepa yria. Tpuronomerpuueckasi OKpyXHOCTb. OnpeiesieHne CHHyca,
KOCHHYCa, TAHT€HCA MPOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
3naueHus TpuronomeTpudeckux Gynkuuit as yrinos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'pagpuxu mpueonomempuueckux ghpynkyuti y =C0SX,y =sinx,y =tgx.

Pemenne npocTenmmx TPUrOHOMETPUYECKUX YPABHEHUI C TIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH.

Ilonsamue cmenenu ¢ oeticmeumensubim nokazamenem. Ilpocreiinme nokasareabHble
ypaBHEHUA U HepaBeHcTBa. [lokazaTenbHas QyHKIUS U ee rpaduk.

Jlorapudwm guciia, OCHOBHBIC CBOMCTBA Jorapudma. JlecsaTiuanbiii morapudm.
[Tpocreiimue norapupmMuyeckue ypaBHeHHUs U HepaBeHcTBa. Jlorapudmuueckas GyHKIus u ee
rpaduk.

[Tonstue crenenHoi ¢pyukuuu u ee rpaduk. [Ipocreiinme nppamoHanasHble ypaBHEHUS.

Kacarenpnast k rpaduky Gyakmun. [TorsiTHE TPOU3BOIHOM (DYHKIIMH B TOUKE KaK
TaHTEHC yIja HaKJIOHa KacatenbHOU. ['eoMeTpuueckuii U PU3NYECKUil CMBICI TPOU3BOTHOM.
Ilpouseoonvle mHo2ouneHo8.

Touku skcTpemMyma (MakCUMyMa U MUHUMYMA). Mccredosanue 21eMeHmapHulx QyHKyut
HA MOYKU IKCMPEMYMa ¢ NOMOWbIO npouzeoonou. Haznaonaa unmepnpemayusi.

Tonsamue nepsoobpasrnoti pyukyuu. Qusuyeckuti cmvici nepsoodpasHoil. Ilonamue 06
uHmezpane Kaxk niowaou noo epapuxom QyHKyuu.

I'eomerpus

@urypsl Ha IIJIOCKOCTH U B POCTpaHCTBE. JJnuHa u omans. [lepumerpsl u miomanu
dburyp.

[TapaienbHOCTD U NEPIEHAUKYISIPHOCTD IPSMBIX U IIIIOCKOCTEM.

TpeyronpHUKU. BBl TPEYTrOJIBHUKOB: OCTPOYTOJIBHBIE, TYIOYTOJIBHBIE,
npsimoyrosbHble. Kater nmpotus yria B 30 rpagycoB. BHemHMi yros TpeyrojabHHUKA.

buccekrpuca, Mennana u BbICOTa TPEYroJbHHUKA. PABEHCTBO TPEYrOJIbHUKOB.

Pemienue 3a1a4 Ha ki1eT4aroit Gymare.

PaBHOOeIpeHHBIN TPEYTOJIbHUK, PABHOCTOPOHHUM TpeyroiabHUK. CBOMCTBA
PaBHOOEPEHHOTO TPEYTOJIbHHKA.

CooTHOLIEHNS MEKly CTOPOHAMM U YIJIAMH B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.
Tpuronomerpuyeckue GyHKIUHU YIIIOB B IPIMOYTOJIbHOM TpeyrosbHuke. Teopema [ugaropa.
IIpuMeHeHne TeopeM CHHYCOB U KOCUHYCOB.

YeThIpeXyroJbHUKH: MapajuieorpaMm, pomMO, MpsSMOYTOJIbHUK, KBAApaT, TPANeIHs U UX
cBoricTBa. CpeHss TUHUSA TPEYTOJIBHUKA U TPAEeINH.

Buinyxnvie u negvinyknvie gpueypul. Ilepumerp MHoroyroasHuka. [IpaBunbHblii
MHOT'OYTOJIbHUK.

VYIuIbl Ha TUIOCKOCTH U B IIPOCTPAHCTBE. BepTUKaNbHBIE U CMEKHBIE YIJIBL.

CymMa BHYTPEHHHX YIJIOB TPEYTOJIbHUKA U YETHIPEX YT OJIbHUKA.



CooTHo1IeHN B KBapaTe U PaBHOCTOPOHHEM TPEYTOJIbHUKE.

JlnaroHaau MHOTOYTOJIbHUKA.

[TonoOHbIE TPEYTrOJBHUKU B IPOCTEHIINX CIIydasiX.

dopmyIIbl IUIOHIAIM TPSIMOYTOJIbHUKA, TPEYTOJIbHUKA, poMOa, Tparenuu.

OxpyxHocTb U Kpyr. Panuyc u quamerp. [inrHa okpyXKHOCTH U Iuiouaap kpyra. Yucio
7. BircanHslii yroni, B 4aCTHOCTH yroJl, onuparouuiics Ha quametp. KacarenbHas k
OKPY’KHOCTH U €€ CBOUCTBO.

Ky6. CootHomienus B Ky0e.

Terpasap, NpaBUIBHBINA TETPAIP.

[IpaBunpHas nupamua u npusMma. [Ipsmas npusma.

H306padicenue Hekomopvix MHO202PAHHUKOG HA NIOCKOCHU.

[IpssmoyronbHbI mapamwienenunen. Teopema [lughazopa 6 npocmpancmee.

3amaun Ha BBIUMCIIEHUE PACCTOSIHUN B TIPOCTPAHCTBE ¢ MOMOIIBIO TeopeMsbl [Iugaropa.

Paszeepmia npamoyzonvrozo napannenrenuneoa.

Konyc, mumunmp, map u cdepa.

IIpoexyuu ¢ueyp na nnrockocms. H3obpasicenue yununopa, KoHyca u cgpepul Ha
NJIOCKOCMU.

Ilonsamue 06 ob6vemax men. Vicionb3oBaHue [ pEIICHUS 3a/1a4 Ha HAX0XKICHUE
TeOMETPUYECKUX BETHIUH (popMyI1 00beMa MPU3MBIL, IIHJIMHAPA, TUPAMU/IbI, KOHYCa, [1apa.

Ionsamue o noooouu na niockocmu u 6 npocmpancmee. OTHOILICHUE TUIOIIAIEH U
00BEeMOB TOAOOHBIX QUTYP.

BepositHocTh M cTaTucTHKA. Jlornka 1 KOMOMHATOpPUKA

Jloruka. BepHble u HeBepHble yTBepxaeHus. Cneacreue. Konmpnpumep.

Mnooicecmso. Ilepebop BapraHTOB.

Ta6nuupl. CTonbuyaTbie U KPYroBble AUArpaMMBbl.

Yucnossie Habopel. CpenHee apudmerndeckoe, Mennana, HanOoJIbIIee M HANMEHbIIIEE
3Ha4YeHUs. [Ipumepvl USMEHUUBLIX GENUYUH.

YacroTa 1 BepoATHOCTb coObITHS. CitydaiiHblil BBIOOp. Beiuncienue BeposTHOCTEH
COOBITHI B OMBITaX C PABHOBO3MOXHBIMH JIEMEHTAPHBIMHU COOBITUAMHU.

Hezasucumvie cobvimus. @opmyna cnodicenus 6eposmuocmett.

IIpumepul cayuaiinvix eenuuun. Pasnomepnoe pacnpeoenenue. Ilpumepvl HOpManbHo2o
pacnpeodenenus 6 npupooe. Ilonsamue o 3axone 6016UUX YUCE].

OcHoBHas 0a3oBasi nporpamMma

Aure0dpa u HaYaJIa aHAJIN3a

IToBrOpenue.Pemenne 3a1a4 ¢ NCIOIB30BAHUEM CBOMCTB YHMCENI U CUCTEM CUUCIICHMS,
JEIUMOCTH, OJIEW U YacCTeH, IMPOLIEHTOB, MOAYJIEH uncen. Pemienne 3anad ¢ UCIONb30BaHUEM
CBOICTB cTeneHel U KOpHEell, MHOTO4JIEHOB, TPe00pa30BaHU MHOTOUJIEHOB U APOOHO-
palOHaIbHBIX BBIPAKEHUM.

Pemenne 3aa4 ¢ MCNoJIb30BaHUEM I'PAyCHOM MephI yriia. Moy Yucia u ero
CBOICTBA.

Pemenue 3a1a4y Ha IBUKEHHE U COBMECTHYIO Pa0OTY C MOMOIIBIO TUHEHHBIX U
KBaJIpaTHbIX YPaBHEHUH U UX cucTeM. PeleHue 3a1a4 ¢ MOMOIIbIO YMCIOBBIX HEPABEHCTB U
CUCTEM HEPaBEHCTB C OJHON MEPEMEHHOM, ¢ IPUMEHEHHUEM U300paKEeHHs YUCIOBBIX
IIPOMEKYTKOB.

Pemenue 3a1a4 ¢ ncnosib30BaHUEM YHCIOBBIX QYHKIMH U ux rpaduxos. Mcnonb3oBanue
CBOWCTB M Ipa)MKOB JIMHEWHBIX M KBaJIPATUYHBIX (PYHKIUH, 0OpaTHOM MPONOPIMOHATLHOCTH U

bynkuuu Y = \/; . I'paduueckoe pemieHne ypaBHEHUI 1 HEPABEHCTB.



TpuroHomeTpuieckas OKpyKHOCTb, paduannas mepa yera. CHHYC, KOCUHYC, TAHTCHC,
KOmaH2zenc MPOU3BOIBHOTO yrita. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECCTBO U CIICACTBHS U3
Hero. 3HaYeHUs TpUuroHoMmeTpudeckux Gynkiuit s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

, E, E,E, z pan). @opmynvl Cr0HCEHUS MPULOHOMEMPULECKUX PYHKYULL, hopmybl
6 4 3 2
npusedeHust, opmyivl 0BOUHO20 APYyMeHmd. .

Hynu gyHKIMM, mpoMexyTKH 3HaKOTIOCTOSIHCTBA, MOHOTOHHOCTH. HanbomnbIiee u
HauMeHblee 3HayeHue Gynkuuu. [lepuoanueckue pyHkuu. YeTHOCTh U HEYETHOCTH (PYHKIIMA.
Cnoorcnvie pynkyuu.

Tpuronomerpuueckue GyHKIUU Y =COSX, Y =SiNX, Yy =tgx. @yuxyus y = CtgX .
CBoiicTBa U rpaduKu TPUTOHOMETPUUYECKHUX (PYHKLIUH.

ApPKKOCUHYC, apKCHUHYC, apKTaHT'€HC Yucla. Apkkomaneenc yucaa. Ilpocreiimme
TPUTOHOMETPHUYCCKHUE ypaBHEHUs. PelieHrne TpUroHoMeTpuIecKuX YpaBHCHUH.

Obpamuvsie mpueconomempuueckue GyHKyuu, ux ceoticmea u epaguxu. Pewenue
npocmeuuux mpueoHOMempu4eckux HepageHcms.

CreneHns ¢ eHCTBUTENIBHBIM MTOKa3aTeNeM, CBoicTBa cTenenu. [Ipocreiinme
NoKa3aTeJIbHbIC YpaBHEHHS U HepaBeHCTBa. [lokazarenbHas GyHKIUS U €€ CBOMCTBA U TpaduK.

Jlorapudm yucna, cBoricta sorapudma. lecsaruunsiii torapudm. Yucno e.
Hamypanvnoiii 102apugm. llpeodpazoanue JorapuGMUIESCKUX BBIPAKCHUN.
Jlorapudmuueckue ypaBHeHUs U HepaBeHCTBA. Jlorapudmudeckas QyHKIHS U €€ CBOMCTBA U
rpaduk.

Crenennas ¢pyHKIMS 1 ee CBoicTBa U rpaduk. MppanmoHanbHble ypaBHEHUS.

Memoo unmepsanos 0ns pewieHus HepageHcma.

IIpeobpazosanus epaguxos yukyuii: cogue 80071 KOOPOUHAMHBIX OCell, pACMdICEeHUe U
colcamue, ompasjiceHue OMmHOCUMeNbHO KoopouHamuulx ocel. I paguyeckue memoowvl peutenus
VpasHenuii u Hepagencma. Peulenue ypasHenuil U Hepagencma, Co0epHcAuUx nepemerHyo noo
3HAKOM MOOYJIA.

Cucmemvl noKa3amenbHbIxX, 102apUGMULECKUX U UppayuoHaibHulx ypaeuenuu. Cucmemsi
NOKA3aMEeNbHbIX, 102APUPMULECKUX HEPABEHCNS.

Bzaumno obpamuvie pynxyuu. I paghuxu 63aummo oopamusix hyHKyui.

Vpaenenus, cucmemol ypagnenuii ¢ napamempom.

[IpousBonnas ¢pynkiuu B Touke. KacarensHas k rpaduky ¢pynkiuu. ['eomerpuueckuit u
busndeckuit cMbICH pou3BoAHON. [Ipon3BoIHEIE dNeMeHTapHbIX QyHKIMH. [Ipasuna
oughghepenyuposanus.

Bmopas npouzeoonas, ee ceomempuueckuii u puzuueckuii CMoicIl.

[TonsTHE 0 HEMPEPHIBHBIX (QYHKIUAX. TOUKH IKCTpeMyMa (MaKCUMyMa M MUHIMYMA).
UccnenoBanue 351eMeHTapHBIX (PYHKITUN HA TOYKH SKCTpEeMyMa, HauOoJIblliee 1 HauMeHbIIee
3HaUEHHUE C MOMOIIBIO TPOU3BOIHON. [locmpoenue epaguxos gyukyuti ¢ NOMOUbIO
npou3eoonsix. Ilpumenenue npousso0HoU npu peuleHuu 3a0ay.

[TepBooOpaznas. Ilepsoobpasnvie snemenmapuoix Gpyuxkyuil. Ilnowads KpugoasuHeuHo
mpaneyuu. Popmyna Hetomona-Jletionuya.Onpedenennviti unmezpan. Boiuucienue niowaoei
NIOCKUX (hucyp u 06vemos mes 8paujetusi ¢ NOMOWbIO UHMeZpad.

I'eomerpus

IToBTropenue.Pemenune 3a1a4 ¢ npuMeHEHUEM CBOMCTB (PUTyp Ha IIIOCKOCTH. 3aJ1aun Ha
JI0KAa3aTeNbCTBO U MOCTPOEHNE KOHTpHpUMepoB. Vcronb30BaHue B 3aja4ax MpOCTEHIINX
JIOTUYECKUX NpaBwJI. Pelienne 3aja4 ¢ UCIOIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX,
COOTHOIIIEHHUH B MMpAMOYT'OJIBHBIX TPEYI'OJIbHUKAX, (i)aKTOB, CBsA3aHHBIX C YCTBIPEXYI'OJIbHUKAMU.
Pemrenue 3a1a4 ¢ ucnonb3oBaHueM (haKkTOB, CBA3AHHBIX C OKPY)KHOCTAMU. Perienue 3agad Ha



U3MEpPEHUs Ha TUIOCKOCTH, BHIYMCIICHUE JUIMH U IUIOMANeH. Pewenue 3a0au ¢ noMowbio
8EKMOPO8 U KOOPOUHAM.

Harnsinnas crepeomerpusi. @Urypsl U ux u300paxeHus (Kyo, mupaMuia, Ipu3Ma).
Ocnogubie nowsasmus cmepeomempuu u ux ceoticmsea. Ceuenust Kyda u Terpasapa.

Touka, mpsiMasi ¥ MJIOCKOCTH B IPOCTPAHCTBE, AaKCHOMBI CTEPEOMETPHH U CIEICTBUS U3
HuX. B3anmHoe pacnonoxeHnue npsmMbIX U IJI0CKOCTEH B mpocTpaHcTBe. [lapannenbHOCTh
NpPSAMBIX U IJIOCKOCTEH B pocTpaHcTBe. M300paskeHre mpoCTeHINX MPOCTPAHCTBEHHBIX QUTYP
HA TJIOCKOCTH.

Paccrosaust Mexy (purypamu B IpOCTPAHCTBE.

Vel B npoctpaHcTBe. [lepneHauKymsIpHOCTb NPSAMBIX U IIOCKOCTEH.

[Tpoexmus Guryps! Ha IWIOCKOCTh. [IpHU3HAKHU MEPIEHANKYIAPHOCTH MPSIMBIX U
IUIOCKOCTEH B mpocTpaHcTBe. Teopema 0 Tpex MepreHIuKyIspax.

Mmuororpanauku. [lapamnenenumnes. CBOHCTBa MPSIMOYTOIBHOTO MapauIeeuIeaa.
Teopema ITudaropa B npoctpanctse. [Ipusma u nupamuna. [IpaBunbHas nupamuaa u
npaBwibHasg npusMa. [Ipsmas nmupaMuga. 1eMeHTh IPU3MbI U TUPAMHU/IBL.

Tena BpateHus: TUIMHAP, KOHYC, cdepa u map. OCHOBHBIE CBOICTBA MPSMOTO
KPYrOBOTO LMJIMHJPA, IPSIMOTO KPYToBOro KoHyca. M300pakeHue e BpameHus Ha TNIOCKOCTH.

IIpeocmasnenue 06 yceueHHOM KOHYCe, cedenusi KOHyca (napaiiefibHoe OCHOBAHUIO U
npoxoosuee uepe3 6epuluty), ceueHus YuIuropa (napaiieibHo U NepReHOUKYIAapHO OCU),
ceuenus wapa. Pazeepmra yununopa u konyca.

IIpocmetiwue KoMOUHAYUYU MHO20SDAHHUKOS U Mell 8PAWEHUsL MedHCOY COOOU.
Brruncnenue 31eMeHTOB IPOCTPAHCTBEHHBIX GuUryp (pedpa, IuaroHaliu, yribl).

[Iomane MOBEpXHOCTH PABUIBHON NUPAMUABI U IPsIMOM npu3Mel. [1nomans
MOBEPXHOCTHU MPSIMOTO KPYrOBOTO IUJIMHJIPA, IPSIMOTO KPYrOBOTO KOHYCa U 1Iapa.

[Tonsitue 06 o6beme. OOBEM MUpPAMUJIBI U KOHYCA, TPU3MBI U InHApa. O0beM mapa.

1lo0o6Hvle mena 6 npocmpancmee. COOTHOIICHUS MEXKTY IUIOIIASIMU TIOBEPXHOCTEHN U
00beMaMu IOAOOHBIX Tell.

euoicenus 6 npocmpancmee: napaniieibHulll NepeHoc, YeHmpaibHas CUMMEmMpPUs,
cummempusi OmHocumenbHo niockocmu, nogeopom. Ceoticmea ogudicenuti. Ilpumenenue
08UdICEHUTI NPU PeLlUeHUU 3a0at.

Bekrops! 1 KoopauHaTHI B ipocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YHCII0, YTOJI MEXy BekTopamu. KosirHeapHble U KOMITIaHapHbIe BEKTOpbl. Ckansaproe
npouzeedeHue gekmopos. Teopema o pasnodxicenuu 6eKmopa no mpem HeKOMHIAHAPHbIM
sexmopam. CransapHoe npouseedenue 6eKkmopos 8 koopounamax. IIpumenenue gekmopos npu
peuieHul 3a0a4 Ha HAX0HCOeHUue pacCmosHUul, OJIUH, NAoWAoel U 00bEMO8.

VYpasnenue nnockocmu 6 npocmpancmee. Ypasnenue cghepuvl 6 npocmparcmee. Popmyna
0151 8bIYUCTICHUS PACCMOSHUS MENCOY MOUYKAMU 8 NPOCMPAHCIEe.

BepositTHocTh M cTaTHcTHKA. PagoTa ¢ TaHHBIMU

[ToBTOpenwue. Pemienue 3ana4y Ha Tabnu4yHOE U rpaduveckoe NpeCTaBIeHUEe JaHHbBIX.
Hcnonp30BaHne CBOMCTB U XapaKTEPUCTHK YHCIIOBBIX HAOOPOB: CPETHUX, HAUOOJBIIETO U
HaMMEHBIIIET0 3HAYEHUs, pa3Maxa, oucnepcuu. Pewenue 3a0au Ha onpeodenenue yacmomol u
seposimuocmu coovimuil. Buiuucienue eepossmuocmetl 6 onblmax ¢ pagHOB03MONCHbIMU
anemenmapHeiMu ucxooamu. Pewenue 3aoau c npumenenuem komounamopuxu. Pewenue 3a0au
Ha 8bIYUCTEHUE BEPOSIMHOCEL HE3ABUCUMbBIX COOLIMULL, NPUMEHEHUe POPMYIblL CLONCEHUs
sepoamuocmeil. Pewenue 3a0au c npumenenuem ouazpamm Jinepa, oepeea eeposimHocmell,
dopmynvr bepuynnu.

Vcnosnas eepoamuocms. Ilpasuno ymnodcenus éeposmuocmeti. Dopmyna noauou
8EPOSIMHOCTIL.

Huckpemmnuie cnyyaiinvle senuuunsl u pacnpeoenenus. Hezagucumoie cuyuatinsie
senuyunsl. Pacnpedenenue cymmol u npou3ge0eHuss He3a8UCUMbBIX CILYUALHbIX BETUYUH.



Mamemamuueckoe odxcuoanue u oucnepcus caydainou eeruuunvl. Mamemamuueckoe
odfcUOaHue U OUCNePCUst CYMMbl CIYHAHbIX genuyun. I eomempuueckoe pacnpeoenenue.
bunomuanvnoe pacnpedenenue u e2o cgoticmaa.

Henpepuviguvie cnyuaiinvie senuuunsl. Ilonsamue o niomuocmu 6eposimHoCcmu.
Paenomepnoe pacnpedenenue.

IlokazamenvHoe pacnpedeneHue, e2o napamempbi.

Ilonamue o nopmanvHom pacnpedenenuu. Ilapamempsi HOpMAILHO20 pacnpedeneHus.
Ipumepul cnyuatinblx eruyut, NOOYUHEHHBIX HOPMATbHOMY 3AKOHY (NOSPEUHOCMb USMEPEeHUl,
pocm uenosexa).

Hepasencmeo Yebviwmesa. Teopema bepnynnu. 3akon 6onvuuux uucen. Boibopounwiii
Memoo usmeperus geposmuocmet. Ponv 3axona bonvuiux yucen 6 Hayke, npupode u obwecmse.
Kosapuayus osyx cryuatinvix éenuvun. Ilonamue o koagguyuenme xoppenayuu.
Cosmecmuvie HabOIIOOEHUS 08YX CLYYAUHBIX eIUYUH. BblOOpOUHbLI KO GUuyuenm Kopperayuu.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydeOHOM mjaHe Ha HW3Yy4YyEHHE Kypca MaTeMaTHKU Ha 0a30BOM YpOBHE
otBoauTca 4 yaca B Hegenro 11 xiacce.






JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHS ITPOTrpaMMbl Y4eOHOTO TIpeaMeTa «MaTeMaThKa» XapakTepu3yroTCs:

['paxx1ancKoEe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO IPAKAAHCKONW MO3UIIMKM 00YYaIOIIEeTrocs KaKk aKTUBHOT'O U OTBETCTBEHHOT'O WICHA POCCUICKOTO
001ecTBa, MpeCTaBICHUEM O MAaTEMAaTUICCKUX OCHOBAX (DYHKITMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHHH, IPOILIETYP
rpakJIaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM B3aUMOJCHCTBOBATh C COLMAJIBHBIMU HHCTUTYTaAMHU B
COOTBETCTBHH C MX QYHKIMAMHU U Ha3HAYCHUEM.

[TaTproTryeckoe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTBIO POCCUUCKOM TPaKIaHCKOW HWJIGHTUYHOCTH, YBXKEHUS K TMPONUIOMY U HACTOSIIEMY
POCCHICKOM MaTE€MAaTUKH, LIEHHOCTHBIM OTHOIICHHWEM K JOCTHMIXKCHUSIM POCCHUMCKHX MATEMATHKOB W POCCUUCKON
MaTeMaTHYECKON IIKOJIbI, K UCIOJIB30BaHUIO 3TUX JIOCTUKEHUM B IPYTUX HAyKaX, TEXHOJOTUSIX, cpepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JYXOBHBIX IICHHOCTEH POCCHICKOr0 Hapoja; Cc(pOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
ATUYECKOTO TOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHHI HAYKH WU JIESITEIbHOCTBIO YUYEHOTO;
OCO3HAaHHMEM JIMYHOTO BKJIaJla B MOCTPOCHUE YCTOMYMBOIO OYAYIETO.

DCTETUYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYAs 3CTETHKY MaTeMaTHYSCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pELICHUH, PACCYKACHHUM; BOCHPUUMUYHUBOCTHIO K MATEMAaTUUYECKUM ACIIEKTAM Pa3JIMYHbIX BUIOB UCKYCCTBA.

du3nyeckoe BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHUSI IPUMEHATh MaTEMAaTHUECKHE 3HAHUS B MHTEpEcax 3/I0POBOr0 M OE30MacHOro odpasa
KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370pPOBBIO (30pOBOE MUTaHWE, COATAHCHPOBAHHBIN PEXKUM 3aHATUA H
OTHbIXa, peryisipHas Qu3nyeckass AaKTUBHOCTH); (U3MUECKOTO COBEPIICHCTBOBAHUSA, TPH 3aHSATUSAX CIIOPTHUBHO-
03JI0POBUTENBHOMN JEATEIBbHOCTHIO.

TpynoBoe BocIMTaHUE:

TOTOBHOCTBIO K TPY/y, OCO3HAHHUEM LIEHHOCTH TPYIOJIO0US; MHTEPECOM K pa3inyHbIM chepaMm npodeccuoHambHOM
NESATETLHOCTH, CBSI3AHHBIM C MATEMAaTHKOW M €€ MPHIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBINH BBHIOOp OymyIiei



npodeccuu U peann30BbIBaTh COOCTBEHHBIC XMU3HEHHBIC IMJIAHBI, TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTEMaTHUYECKOMY
o0pa3oBaHHI0 M CcamMO00pa30BaHUIO HA MPOTSHDKEHUM BCEW JKU3HU; TOTOBHOCTHIO K aKTHMBHOMY YYAacTHIO B PELICHUH
IIPAKTUYECKUX 3a/1a4 MAaTEMAaTUYECKOW HAPABIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

C()OPMUPOBAHHOCTHIO 3KOJOTUYECKON KYJIbTYpPbl, IOHUMAHUEM BIIMSHUS COLIMAIbHO-3KOHOMHUYECKUX MPOLIECCOB Ha
COCTOSIHUE IPHUPOJHOM U COLMAIBHOW Cpelbl, OCO3HAHMEM TJO0AJIBHOIO XapakTepa SKOJIOIMYECKHX IpoOseM;
OpUEHTallUEed Ha MPUMEHEHHE MAaTEMaTHYECKUMX 3HAHWM JUIs pelIeHHs 3aJad B O00JIACTH OKpPYKAIOIIEH Ccpesbl,
IIJJAHUPOBAHHUS IIOCTYIIKOB Y OLIEHKU UX BO3MOXHBIX IOCIIEACTBUM I OKPYKAIOIIEH CPEBI.

[leHHOCTH HAYYHOI'O ITO3HAHUSA:

C()OPMUPOBAHHOCTBI0 MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH H
OOILIECTBEHHON MPAaKTUKH, MMOHMMAaHUEM MAaTEMaTUYECKOW HAyKH KakK C(epbl YEJOBEYECKOW AESATENbHOCTH, 3TANOB €€
Pa3BUTHS ¥ 3HAYMMOCTH ISl PA3BUTHs LUBWIN3ALNN;, OBIAJCHUEM SI3bIKOM MAaTEMATHKA M MAaT€MATHYECKOM KYJIbTYPOH
KaK CpEACTBOM IIO3HAHMSA MHUpPA; TOTOBHOCTBIO OCYIIECTBIIATH IIPOCKTHYIO M HCCIIEIOBATENIBCKYIO JEATEIBHOCTD
VWHJVBUAYAJIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIe pPe3yJbTaThl OCBOSHHS IpOorpaMMbl Y4eOHOTO mpeaMeTa «MareMmaThuka» XapaKTepH3YIOTCS
OBJIQJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OCUCMBUIMU, YHUBEPCANTbHbIMU KOMMYHUKAMUBHBIMU OeUCEUIMU,
VHUBEPCATbHLIMU Pe2YISIMUBHBIMU OeLlCMBUIMU.

1) YVuusepcanvuvie noznasamenvhule oeticmsus, obecneuusarom gopmuposanue 6az06bix KOCHUMUBHBIX NPOUECCO8
ooyuarowuxcs (0ceoenue Memooo8 MNO3HAHUSL OKPYICAOUe20 MUpd; NpUMeHeHue JN02U4eCKUX, UCC1e008amelbCKux
onepayuil, ymeHui pabomams ¢ uHgopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIABIITH M XapaKTEPU30BATh CYIICCTBEHHBIC NPHU3HAKA MATEMATHYECCKHUX OOBCKTOB, TOHSTHH, OTHOIICHHUU

MEXIy TMOHATUAMH, (POPMYIHPOBATH OMPENCICHUS TOHSATHUH; YCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK
KJaccu(uKam, OCHOBaHUsI JIJIsi 0000IIEHNS U CPAaBHEHUSI, KPUTEPUU TIPOBOIUMOTO aHAIIH3a,;



BOCIIPUHUMATh, (OPMYJIUpPOBaTh W TPEOOPa30BBIBATH CYKACHHS: YTBEPAUTEIbHBIE U OTPHUIIATEIBHBIC,
€MHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC;

BBISIBIIATH MAaTEMATUICCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MIPOTHBOPEUMS B (DaKTaxX, JAaHHBIX, HAOTIOACHUSIX U
YTBEPKJICHUSIX; TIpeJiaraTh KPUTEPUH JIJIsl BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUMIA;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKU, JEAYKTUBHBIX M HMHAYKTHBHBIX YMO3aKIIOUCHHUIH,
YMO3aKJIFOUYCHUH 10 aHAJIOTUH;

MPOBOJAUTH CaMOCTOSITEJILHO JI0Ka3aTeJIbCTBA MATEMaTUUYECKUX YTBEPXKIACHUU (MIpsSMbIE U OT MPOTHUBHOIO),
BBICTPAWBaTh apTryMEHTAIUIO, IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U
BBIBO/IbI;

BBIOMpATH CIIOCO0 perieHus yueOHoM 3a7aun (CpaBHUBATh HECKOJILKO BAapUAHTOB PEIICHMsI, BRIOMpaTh Hanbosee
MOAXOAIIUNA ¢ Y4ETOM CaMOCTOSITETLHO BBIACICHHBIX KPUTEPUER).

Bba3oBrle nccenoBaTelIbcKue JeUCTBUS:

WCIIOJIb30BaTh  BOIPOCHl KaK MCCIEAOBATENIbCKUNA HMHCTPYMEHT TIO3HAHUA, (OPMYIHPOBATH BOIMPOCHI,
dbukcupylonme MpoTUBOpPEYHE, MpPoOJieMy, YCTaHABIMBAaTh HCKOMOE U JaHHOe, (OpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MPOBOJUTH CAMOCTOSATEIHHO CIUIAHUPOBAHHBIA JKCIIEPUMEHT, HCCIEAOBAHME MO YCTAHOBJICHHUIO OCOOCHHOCTEH
MaTEeMaTHYeCKOTO0 OOBEKTa, SIBICHMS, IPOIECCa, BBISBICHHIO 3aBUCHMOCTEH MEXTy OOBEKTaMH, SBICHUSMH,
poLEeccamy;

CaMOCTOATENEHO (hopMynupoBaTh O0OOOIIEHHS W BBIBOJALI 10 pe3yJbTaTaM MPOBEIEHHOTO HAOIIOIEHNUS,
WCCJICIOBAHMSI, OIEHUBATH JOCTOBEPHOCTH MOJYUYCHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 000OIICHHIA,

MIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATh MPEAMOJIOKECHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHUSIX.

PaGoTa ¢ undopmarnueii:

BBISIBIIATH Je(hUIIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOAUMBIX JIJII OTBETA Ha BOTPOC U JIJISl PEIICHUS 3aa4H;
BBIOMpAaTh UWHMOPMAIMI0O U3 HUCTOYHUKOB pPA3UYHBIX TUIIOB, AaHAJIU3UPOBaTh, CUCTEMATU3UPOBATH U
UHTEPHPETUPOBATH MH(GOPMALINIO PA3IMYHBIX BUAOB U (POPM IpE/ICTaBIICHNUS;

CTPYKTYPHUPOBaTh HHPOPMAITHIO, IPEACTABIATE €€ B PA3IMYHBIX (JOpMax, HILTIOCTPUPOBATH TPadUUIECKU;



OLIEHMBATh HAAEKHOCTh MH(OPMALIUY IO CAMOCTOSITEIBHO CPOPMYTUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanvhvle KOMMYHUKamueHble Oelicmeus, 00ecneuusaom coopmMupo8aHHOCMb COYUATbHBIX HABLIKOG
00YUAIOWUXCAL.
Ob61enue:

BOCIIPUHUMATh U (POPMYJIIMPOBATH CYXKJIEHUS B COOTBETCTBUHU C YCJOBHUSIMU U UEISIMHU OOIICHUS; SICHO, TOYHO,
rPaMOTHO BbIpaXXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIICHUS
3aJ1a4yd, KOMMEHTUPOBATh MOJYUYEHHBIN pe3yJIbTaT;

B XO0Jl¢ OOCYyXJeHMs 3aJaBaTh BOIPOCHl MO CYIIECTBY OOCYXIaeMOl TeMbl, MpOOJEMbI, pelIaeMol 3aJaud,
BBICKAa3bIBaTh HJECH, HAICJICHHBIE HA MOWUCK PEIICHUS; COMOCTABIATh CBOM CYXKICHUS C CYXKICHUSIMHU IPYTHX
YYaCTHHKOB JIMajiora, OOHapyXUBaTh PA3IMUM€ M CXOJCTBO MO3MUIMH; B KOPPEKTHOH (opme GopMyaupoBaTh
Pa3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4u, SKCIIEPUMEHTA, HCCIEOBaHUS, IPOCKTA; CAMOCTOSITENBHO BBIOUPATh
dbopmat BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUU U OCOOEHHOCTEH ayTUTOPHUHU.

CoTpyIHUYECTBO:

MOHMUMATh W HCIIOJIB30BaTh MPEUMYINECTBA KOMAHAHOW W WHIWBHIYAIbHOW pPaOOTHI MPH PENICHUU YUeOHBIX
3a/la4; TPUHUMATh IIeJIb COBMECTHOH JIEATENbHOCTH, IUIAHUPOBATh OPTaHHW3AIllMI0 COBMECTHOW pPalOTHI,
pacmpenenaTb BUABI pabOT, JOTOBAapHBATHCS, OOCYXIaTh MPOIECC M PE3ynbTaT pabOThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBLIX (GopMax paboThl (0OCYyKIeHus, O0OMEH MHEHUH, «MO3TOBBIE IITYPMbBD» U HHBIC);
BEITIOJTHATHh CBOIO YacTh PabOTHI M KOOPJAMHHPOBATH CBOM JCHCTBUS C JPYTUMHU YiICHAMU KOMAaHJBI, OIICHHBATh
KauyeCTBO CBOETO BKJIaJIa B OOIIHHA MTPOIYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM yU4aCTHUKAMH B3aHMO,ICHCTBHSI.

3) Vhusepcanvnvie pecynsamusnvle oeticmsus, 006ecneuusarom Qopmuposanie CMulCi08bIX YCMAHOBOK U HCUZHEHHBIX

HABbIKOG TUYHOCTIU.
CamoopraHu3zanus:

COCTABJIATH IIJIaH, aJITOPUTM PCIICHUA 3adaydu, BBI6I/IpaTI> crroco0 pemicHus C y‘IéTOM HMCIOIIUXCA PECYpCOB U

COOCTBEHHBIX BO3MOXKHOCTEH, apIr'yMEHTHPOBATH M KOPPEKTUPOBATH BAPHAHTHI PELICHUN C Y4€TOM HOBOW MH(DOPMALIUH.
CaMOKOHTpOJIb:



BJIa/IETh HaBBIKAMU IIO3HABATEIHHONW pPEQIIEKCHMH KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUA M MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YJbTaTOB; BIAAETh CIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJS IIpoLecca M pe3yibTaTa
peneHns MaTeEMaTHIECKOM 3a/1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOI'YT BOSHUKHYTH IIPU PEIICHUU 3a/1a4H, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAMIEHHBIX OLINOOK, BBISIBJIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBUE pPE3yNbTaTa LIETU W YCIOBUAM, OOBSICHATH MPUUYUHBI TOCTHXKEHUS WM HEAOCTHXKCHUS
pEe3yIbTaTOB JIEATEIBHOCTH, HAXOAUTH OLUMOKY, 1aBATh OLIEHKY NPUOOPETEHHOMY ONBITY.

TEMATHUYECKOE IINTAHUPOBAHHUE

11 KNIACC
KoanuecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K i (undgposbie)
n/n NPOrpamMMbl Bcero Oﬁﬂ TPOTLHBIC pﬁaKT“quKHe o0pa3oBaTte/ibHbIE
padoTsI padoThI pecypeb
1 Tpuronomerpuueckre QyHKINH 18 1
2 Llumaap, KOHYC | map 13
3 ITpon3BoaHAS 1 €€ TEOMETPUIECKUI CMBICIT 18 1
[IprMeHeHHe POU3BOIHOM K HCCIIEI0BAHMIO
4 GyHKIMI 13 1
5 OOBEMBI TEN 16 1
6 [lepBoobOpazHas 1 uHTETpaI 12 1
7 BekToph! B ipocTpaHCcTBE 6
8 MeTo/ KOOpJMHAT B IPOCTPAHCTBE 13 1




9 KomOunaropuka 9
10 DJeMEeHTHI TEOPHH BEPOSTHOCTEH 7
11 IMToBTOpEHME 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0
MHOYPOYHOE IIVIAHUPOBAHUE
11 KUIIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
/i yp Beero Kontpoabsubie IIpakTuueckue W3yueHHs  0GpA30BATEIbHEIE
padoThI padoThI
pecypchl
1 O06macTh ompeaeeHuss 1 MHOKECTBO 3HAUSHUH 1
TPUTOHOMETPUUECKUX (YHKITHIA.
2 OO6macTh ompeneneHuss 1 MHOXKECTBO 3HadeHn | 1
TPUTOHOMETPUUECKUX (YHKITHIA.
3 YeTHOCTh, HEYETHOCTD, IEPUOJUIHOCTD 1
TPUTOHOMETPUUECKUX (PYHKIIHH.
4 YeTHOCTh, HEYETHOCTD, IEPUOJUIHOCTD 1
TPUTOHOMETPUUECKUX (PYHKIIHH.
5 YeTHOCTb, HEYETHOCTD, IEPUOJUYHOCTD 1
TPUTOHOMETPUUECKUX (PYHKIIIH.
6 CpoiicTBa QyHKIMH Y = COSX U e€rpadux 1
7 CoiicTBa QyHKIMH Y = COSX U e€rpadux 1
8 CpoiicTBa QyHKIMH Y = COSX U e€rpaduk 1
9 ®ynximsa Y = SINX, ee cpoiicta u rpaduk 1
10 ®ynxius Y = SiNX, ee cpoiicTa u rpaduk 1
11 ®ynkiusa Y = SINX, ee cpoiicTa u rpaduk 1
12 CgoiicTBa 1 rpaduk QyHKIHUH 1

y =1gx, y = ctgx




CgoiicTBa u rpaduky QyHKIHUH

13 y =tgx, y = ctgx
CsoiicTBa 1 rpaduku QyHKITHI

14 y =t0X, y = ctgX. [ToaroroBka kK KOHTPOIBEHOH
pabore.

15 Konmponsnas paboma no meme
«Tpuzonomempuueckue pynkyuuy»
AHanu3 KOHTPOJIbHON paboThl. OOpaTHBIC

16 TPUTOHOMETPUYECKHUE
dhyHKIIIN

17 OO0patHble TPUTOHOMETPUUYECKHE
hyHKIIIN

18 OO0patHble TPUTOHOMETPUUYECKHE
hyHKIIUH

19 Hunuuap

20 Hunusap

21 Hunusap

29 Komnyc

23 Konyc

24 Konyc

o5 Cdepa

26 Cdepa

27 Coepa

28 Coepa




29 Cdepa. [ToaroroBka K KOHTPOILHOM padore. 1

Koumponvuas paboma no meme «l{ununop, 1
30 KoHyc, wapy.

AHanm3 KOHTPOJIbHOH paboTel. LwmmHmp, 1
31 KOHYC, IIap
32 IIpenen mocinemoBaTEIPHOCTH 1
33 HempepsiBHOCTS QPyHKIINN 1
34 Omnpenenenne MPOU3BOTHON 1
35 Ornpeaenenre TPoOU3BOIHOM 1
36 [paBuna quddepenmponanus 1
37 [paBuna quddepenmponanus 1
38 [IpaBwia nuddepeHmpoBanms 1
39 [pou3sBoHAasE CTETIEHHON HYHKIIHH 1
40 [pou3sBoHAasE CTETIEHHON DYHKIIHH 1
41 [Tpou3BoIHBIE ANIEMEHTAPHBIX (QYHKIIMI 1
42 [Tpou3BoOAHbBIC dTIEMEHTAPHBIX (QYHKIHI 1
43 [Tpou3BOAHbBIC dTIEMEHTAPHBIX (DyHKIHI 1
44 ['eoMeTpUUYECKHIA CMBICI IPOU3BOIHOM 1
45 ['eoMeTpUUYECKHiA CMBICI POU3BOIHOM 1
46 ['eoMeTpUUYECKHiA CMBICI IPOU3BOTHOM 1
47 T'eomeTpryeckuii CMbICI IPOU3BOIHOM. 1

[ToaroToBka K KOHTPOJIBHOH padore.
48 Konmponvuaa paboma no meme 1

«Hpouwo@uaﬂ uee zewnempultecmu? CMBICIL)




49 IIpon3BoaHas 1 ee reoOMETPUUECKUN CMBICI 1
50 Bospacranue u yOsiBanue GyHKIUU 1
51 Bospacranue u yOsiBanue GyHKIUU 1
57 OKcTpeMyMbl (YHKIUU 1
53 OKCTpeMyMBbI (pyHKITUH 1
54 HaunOonpiuee u HauMeHbIIEee 3HAUSHUS 1
hyHKIIIN
55 HaunOonpiuee u HauMeHbIIEE 3HAUECHUS 1
hyHKIUH
56 HawuOonpiiee 1 HanMeHblIee 3HAUCHUS 1
hyHKIUH
57 [Tpou3BoaHAsE BTOPOTO MOPsAKA, BEITYKIOCTh 1 | 1
TOYKH TTepernoda
58 [Mocrpoenne rpadukoB GyHKIMH
59 [Mocrpoenne rpadhukoB pyaknuu. [TonrotToska K
KOHTPOJIBHOM padoTe.
Konumponvuaa paboma no meme 1
60 «IIpumenenue npou3zeo0noil K ucciedoeanuio
dyuxyuuy
61 [TocTpoenne rpagukoB GyHKIHH
[IpuMeHeHne PON3BOIHON K HCCIIEIOBAHHIO
62 GyHKIMi
63 O0BeM NMpsIMOYTOJIBHOTO Hapauiesenunesa. 1
64 O0BeM NMpsIMOYTOJIBHOTO Napauiesenunesa. 1
65 O0BeM nmpsIMOit TPU3MBI ¥ IWIIMHAPA. 1
66 O0BeM npsIMOii TPU3MBI U IWIIMHAPA. 1
67 O0BeM IPSIMON TTPU3MEI B ITHITUHAPA. 1
63 O0beM HaKIIOHHOW TTPU3MBI, TMPAMHUIBI 1 1

KOHYcCA.




69 O0BeM HaKIOHHOH MTPU3MBL, TUPAMUABI H 1
KOHYyca.

70 O0BeM HaKJIOHHOH MTPU3MBL, TUPAMUABI 1 1
KOHYcCa.

71 O0BeM HaKIIOHHOH MTPU3MBL, TUPAMUABI 1 1
KOHYcCA.

72 O0beM mrapa u miomaas cepsl. 1

73 O6mwem mapa u mwiomags chepsl. 1

74 O6mwem mapa u mwiomags chepsl. 1

75 OO0beM 11apa u oMb CHEpHI. 1
O06bemsl Te. [ToaroToBka K KOHTPOIBHOMN 1

76 paboTHL

77 Konmponvnuaa padboma no meme «O0vembl 1
men»

78 AHanu3 KOHTPOJIbHOU paboTbl. OOBeMBI TEN 1
[lepBooOpazHas 1

79 P Y
[lepBooOpazHas 1

80 P Y

81 IpaBuia HaXOXKICHHUS IEPBOOOPA3HBIX 1

82 [MpaBuiia HaXOKIAEHHS IEPBOOOPA3HBIX 1

83 IMpaBuiia HaXOKIAEHHS TTIEPBOOOPA3HBIX 1

84 IInomane KpUBOIMHEITHOM TpaNeLUU U 1
WHTETpaJl.

85 IInomane KpUBOIMHEIHOM TpaNCIUU U 1
UHTErpaJl.

86 Ilnomans KpUBOJIMHENHOM Tpaneuu u 1

WHTETpall.




HpI/IMeHeHI/IG HUHTCTPAJIOB U1 pCHICHU A

87

(duznveckux 3agay

[IpuMeHeHre HHTETrPAJIOB VISl PEILICHUS 1
88 ¢busnueckux 3a1a4. [I0AroToBKa K KOHTPOJIBHON

pabore.
89 Konmponvnaa paboma no meme «Hnumezpan»
90 AHanmm3 KOHTPOJIbHOH paboThl. [lepBooOpazHas

U HHTErpaj
91 [oHsTHE BEeKTOpa B MPOCTPAHCTBE
92 CroXeHue U BBIYUTAaHHE BEKTOPOB. Y MHOKEHHUE

BEKTOpa Ha YHUCJIO.
93 CrnoxeHue U BBIYUTaHUE BEKTOPOB. YMHOKeHue | 1

BEKTOpa Ha YHUCIIO.

KommutanapHsie BEKTOPHI 1
94

KomrnanapHbeie BEKTOPBI 1
95

Komruranapasie BEKTOPHI 1
96
97 KoopanHaThl TOUYKH M KOOPUHATHI BEKTOPA. 1
98 KoopauHathl TOUKH 1 KOOPIWHATH BEKTOPA. 1
99 Koopaunatsl TOUKM 1 KOOPAUHATHI BEKTOPA. 1
100 CkasnsipHO€ IPOU3BEJICHUE BEKTOPOB 1
101 CkasnsipHO€ IPOU3BEJICHUE BEKTOPOB 1
102 CkaJIsipHOE TIPOU3BEICHUE BEKTOPOB 1
103 CranspHOe IIPOU3BEACHIE BEKTOPOB 1

BUOKEHUS. 1
104 A
BIDKCHUISL. 1

105

JIBI>KeHUS. 1

106




107

Jswxenus. [loaroroBka k KOHTPOJIBHOH padoTe.

Konmponvuaa padboma no meme «Memoo

108
KOOpOuHam é npOCMpancmee»
109 AHanm3 KOHTpOJIbHOU paboTel. MeTon 1
KOOpPAMHAT B TPOCTPAHCTBE.
110 IIpaBuno npousBenenus. PazmenieHus ¢ 1
HOBTOPEHHSMHL.
111 IIpaBuno npousBeneHus. Pazmenenus ¢ 1
HOBTOPEHHSMHL.
[lepecTanoBku 1
112 P
113 Pa3memenus 6e3 moBTOpeHU 1
114 Coueranus 6e3 nmoropenuii u 6uaom Herorona | 1
115 Coueranus 6e3 nmoropenuii u 6uaom Herorona | 1
116 Coueranus 6e3 noropenuii u 6uaom Herorona | 1
Komb6uHaTopuka 1
117 P
118 Komb6unaropuka 1
BeposiTHOCTB COOBITHS
119 P
BeposiTHOCTD cOOBITHS 1
120 P
121 CrnosxeHue BeposITHOCTEN 1
122 CrnosxeHue BeposaTHOCTEN 1
123 BeposiTHOCTB TIpON3BEICHNST HE3aBUCUMBIX 1
COOBITHIH
124 BeposiTHOCTB IPON3BEICHNsT HE3aBUCUMBIX 1
coObITHIt
125 BeposiTHOCTD IPON3BEICHNST HE3aBUCUMBIX 1

COOBITHI




126

HapaJ'IJ'ICJ'IBHOCTI) MMpAMBIX U IUIOCKOCTEIA.

127 [lepnenIuKyIApHOCT NPAMBIX U MIIOCKOCTEM.
MHOrorpaHHuKH.

128 P

129 Iunuuap, koHyC, map.
OO0BEMEI Te.

130

131 Crenenn u kopaH. [10AT0TOBKA K KOHTPOJIBHOM
pabore.

132 Koumponvnan paboma no meme «Hmozosan
KOHmMpObHas padbomay

133 YpaBHEHHUS: TOKa3aTENbHBIE,
norapugMuIecKre, HppalMOHaIbHbIE.

134 [TpeoOpazoBaHre TPUTOHOMETPUICCKUX
BBIPKECHUI
PemieHne TpUroHOMETpUYECKUX YPABHEHU,

135 CBOAAIIMXCA K KBaJIPpaTHBIM, OJTHOPOJHBIX,
JIMHEMHBIX OTHOCUTENILHO SIN X 1 COS X
Hroroselit ypok

136 b

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

*Matemarunka: anrebpa 1 Hayajga MaTeMaTHUECKOTO aHalIi3a, TeoMeTprs. Anredpa v Hayajaa MaTeMaTHIecKoro
a"anm3a, 11 kmacc

Komsarun F0.M., TkaueBa M.B. u apyrue, Mocksa.«IIpocsemenne».2018

MatemaTika: anrebpa 1 Hagana MaTeMaTHIecKoro aHanmsa, reomerpust.l'eomerprst. 1 0-11 xmaccesr. JI.C. AtanacsH,

B.®.byty308, C.b.Kagomues u ap.Mocksa. «IIpocsenierne».2017

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

YMK k yueOHUKAM

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://uchi.ru/, https://math-ege.sdamgia.ru, http://mathege.ru, http://www.edu.ru/moodle/ ,
http://resh.edu.ru/, http://www.ege.edu.ru/ , http://www.fipi.ru/
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